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Introduction: Determining the early solar system 

impact flux is the top priority outlined by the National 
Research Council [1].  Specifically, to date the forma-
tion of the South Pole Aiken Basin (SPA), because it is 
the oldest and largest of the basins in our solar system.   

Sample return from basins on the Moon would also 
address the impact flux over time.  Since there is al-
ready a SPA sample return mission being developed, 
the next priority would be to date the youngest basins 
on the Moon to bracket the entire basin forming epoch.  
Based on superposition and crater counting, Orientale 
Basin is the youngest on the Moon e.g. [2]. Orientale is 
a 960 km diameter multi-ringed basin with a large cen-
tral impact melt sheet that is partially covered by mare 
basalt.  The purpose of this study is to identify unmis-
takable Orientale impact melt material and to identify 
accessible landing areas where it can be collected.  A 
robotic sample return mission would then guarantee a 
date of the youngest basin on the Moon. 

Methods: We plan our mission based on a low cost 
lander with no roving capabilities.  We use a combina-
tion of Lunar Reconnaissance Orbiter Camera (LROC) 
images (Figure 1), USGS geologic maps (Figure 2) [3], 
and Clementine FeO maps (Figure 3), to determine 
locations of Orientale impact melt (prime location cir-
cled in yellow). Previous authors found that that the 
Maunder formation (Iom, Fig 2) is Orientale impact 
melt [2].  In addition, FeO maps also show low con-
centrations in this area.  We only looked at potential 
sites in the far eastern side of the basin because that is 
the only portion on the near side of the Moon, thus 
making a sample return mission far easier than if on 
the far side.  In addition to the geologic requirements, a 
robotic lander with a simple scooping mechanism re-
quires a relatively large (~5 km square) smooth land-
ing surface. 

Results:  Using the imagery and requirements de-
scribed above, we identified candidate landing sites 
outlined in Fig 1.  Landing sites within the outlined 
area would provide unmistakable Orientale impact 
melt, and when returned to Earth could be used for 
radiometric dating. 

Conclusions:  Orientale presents a unique oppor-
tunity to sample impact melt in situ with a sample re-
turn robotic mission. Dating the Moon’s youngest ba-
sin will constrain the end of the basin forming epoch 
and the early impact flux curve of not just the Moon, 
but of the entire inner solar system. 

 
Figure 1. LROC Wide Angle Camera mosaic of Ori-
entale. Area outlined in yellow is target of landing 
sites. 

 
Figure 2. Geology map of Orientale Basin [3].  Blue 
colors are Orientale materials, red colors are younger 
mare basalt, green craters are Eratosthenian in age.   

 
Figure 3. Clementine Fe map of Orientale Basin. Blue 
to purple has <6 FeO% and green to red has >8% FeO. 
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