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INTRODUCTION OVERVIEW

PRIMARY SCIENCE 
OBJECTIVES

SECONDARY SCIENCE 
OBJECTIVES

The South Pole-Aitken (SPA) basin region, the largest known impact basin in the Solar 
System, is ideal for studying some of the oldest and deepest material on the Moon 
because the impact is believed to have cut through the lunar crust into the upper mantle 
[1].  The SPA basin also contains lunar material from other ages, ranging from about 4.4 
billion years old to about 1.1 billion years old [2].  

The older materials in the SPA basin are of special interest because no rock specimens of 
that age have ever been collected.  By comparing these older samples with younger 
materials (~3.7 by), sampled during the Apollo missions [3], we would be able to better 
calibrate remote sensing data and increase our understanding of lunar chronology and 
geologic history [4]. 

The South Pole Aitken (SPA) basin, located on the far side of the Moon, holds the oldest known material, exhibiting rock from billions 
of years ago. We propose a candidate mission to the landing site centered at 196.5°E -46,6°N, which is located south of the large 
impact crater, Oppenheimer. This location provides a suitable landing zone and the opportunity to study and sample multiple ages of 
rock in one location and within a small distance. Therefore, this landing site has a high volume of scientific study that can be 
completed during the five-day mission to increase our understanding of lunar formation and chronology. 

● Anchor the early Earth-Moon impact flux curve by determining 
the age of the oldest lunar basin [5]
○ By sampling in this region, we expect to obtain some of the 

oldest materials on the Moon, which may reflect the SPA basin 
formation age.

● Begin to better establish a precise absolute chronology [5]
○ The current lunar chronology is not anchored at the oldest ages 

because the oldest materials have not yet been sampled.

● Sample the lower lunar crust and possibly the upper mantle [1]
○ Better understand how the composition of the lunar rocks 

vary depending on what part of the crust they are found in.
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● Determine the thickness of the lunar crust (upper and lower) 
and characterize its lateral variability on regional and global 
scales [5]
○ The properties studied can be used to better interpret lunar 

formation and chronology.

● Determine the compositional state (elemental, isotopic, 
mineralogic) and compositional distribution (lateral and depth) 
of the volatile component in lunar near-polar regions [5]
○ Collect samples from the South Pole area, since we do not have 

data about the composition of this region.

● Determine ages of mare basalt units hosted in the SPA region 
[5]
○ Multiple areas of mare basalts are present in SPA that may 

have different ages; sampling will constrain the ages of this 
volcanic material.

INSTRUMENTATION and 
MODIFICATIONS

Instrumentation
*Tools and containers used to 
collect lunar rocks and soil
(the tools that Apollo used).
● Contact soil sampling device
● Continuous soil sampler
● Improved Core tube 
● Improved Drill
● Extension hammer 
● Lunar rover soil sampler
● Rake 
● Scoop 
● Tongs
● Trenching tool
● Individual samples will be kept in small sample bags. These bags 

had unique identification numbers, so each sample could be 
matched to its collection site after the samples were returned to 
Earth.  They will also be air tight so on return to Earth they won’t be 
affected by Earth’s atmosphere.

● Drone: this could be programed to remotely survey and film/take HD 
images. There will be a solar panel station charging up and storing 
power while the drone is there and away. The battery will power the 
drone itself and the cameras. The Cameras we use would would be 
high defintion with  mapping all over the moon and even sending the 
images back to nasa long after we have left.

● Water Purifier: In order to carry less water.
● Cameras: Attached to the back of the suits that can extent to sit on 

your shoulder and film or take images. It can extent to your hand 
kind of like a harness to you can get more specific things and zoom 
in. We would place seismometers at the SPA. Although we still 
proudly won't give enough information to understand moonquakes 
this could be a keep place being one of the lowest places. We will 
set the 10 seismometers at the farthest points in our 5 traverse. 

● Repair Kits: to patch the suits in case of an emergency.
● Hard Drive: to back on all the pictures and information gathered .
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● All Traverses 
○ Collect soil samples every five kilometers
○ Place seismometers at given coordinates (Figure 3.)
○ Take pictures at every sample site and have cameras recording
○ If an unknown phenomenon occurs, record and take pictures of said 

phenomenon 

● Traverse One
○ Vist and collect samples from craters A, B, and C.
○ Photograph crater K

● Traverse Two
○ Collect samples, pictures, and video of craters D and E
○ If time and constraints allow, take route two around crater D

● Traverse Three 
○ Collect samples, pictures, and video of craters F and G
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We propose a candidate mission to the 
SPA region of the Moon to better 
develop our understanding of the 
geology and chronology by investigating 
more diverse materials within the basin. 
The proposed mission would have a 
duration of five Earth days, is located at 
-46.649°N, 196.475°E (Figure 1), near 
the large impact crater Oppenheimer and 
the smaller impact crater Hendrix, and 
would include the primary and secondary 
science objectives as outlined below.

Figure 1. Mission location within the SPA Basin on 
the far side of the Moon.

Additionally, the SPA basin offers a 
large range of elevation in a fairly 
localized area.  Sampling materials from 
varying elevations is of particular 
interest because further comparisons 
could determine how lunar material 
changes with depth.  By understanding 
how lunar materials change with depth 
we can further understand the formation 
of the lunar crust. 
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● Traverse Four
○ Collect samples, pictures, and video of craters H and I

● Traverse Five
○ Collect samples, pictures, and video of crater J
○ Further investigate and explore crater J 
○ If time and constraints allow, take route 1.

Traverse Seismometer Coordinates
Figure 3. Two seismometer location coordinates for each traverse as noted on the map below. 

Figure 2. Traverse map for 5-day mission to SPA with seismometers laid out on the borders of the traverses. Each traverse is color coded for each day, The dashed lines indicates the bordering lines of the different traverses. 
Dotted lines with in the bordering lines of the traverses indicate alternating routes within the traverses.  Small crates that will be looked at with in the traverse named by A,B,C etc. 

● Rover: would have headlights, for 
any lava tubes that could be big 
enough for us to drive into as need; 
the rover would have extra oxygen 
so that we could go further and for 
emergency. It would also have at 
least 4 seats.

● Sampling Strategies: We would have 
several solar panels so that we don't 
have to bring extra batteries.

Modifications 
● Suit: the suit would be a skin tight design for more maneuverability 

and speed. Adding a heads up display, like a siri but more advanced. 
The suit would have a cardiovascular like system that would clog any 
small holes or anything of that nature like a blood clot. Having 
headlamps on the helmet to illuminate dark spots. 

Image 2. Astronaut taking a photograph Apollo 
12 photograph AS12-476913

Image 1. Astronaut taking a sample Nasa/Johnson 
Space Center photograph S70-29673   
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