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Summary: Endurance is a mission concept for a
long-range robotic rover designed to address high prior-
ity planetary science questions by exploring the South
Pole—Aitken (SPA) basin on the farside of the Moon [1],
and collecting, caching, and ultimately returning sam-
ples. Endurance was studied as part of the Planetary Sci-
ence and Astrobiology Decadal Survey [2]. The Deca-
dal recommended Endurance should be implemented as
a strategic, medium-class mission as the highest priority
of the NASA Lunar Discovery and Exploration Pro-
gram.

Science Motivation: In the past decade, new ideas
have emerged about the timing and nature of planet mi-
gration and impact bombardment across the Solar Sys-
tem [e.g., 3-5]. The Moon’s ancient surface provides a
record of these events; however, there is debate about
the completeness of the impact record, including
whether there was a spike in impactor rate early in Solar
System history (the so-called late heavy bombardment,
or lunar cataclysm). At the same time, exploration of
worlds across the Solar System has revealed the preva-
lence of giant, planetary-scale impacts, but only hint at
the effects these impacts have on their target bodies.

The lunar farside, and the gigantic (~2,500 km di-
ameter) SPA basin, provides an opportunity to address
this combination of problems. SPA is the largest and
oldest (undisputed) impact basin on the Moon. Deter-
mining the age of SPA, and the other large basins super-
posing it, would provide critical new constraints on the
bombardment history of the Solar System at the time
when life was first emerging on Earth. Additionally,
SPA’s impact almost certainly excavated lunar mantle,
and samples from SPA would provide a window into the
early thermochemical evolution of a rocky world. For
these reasons, SPA sample return has been consistently
prioritized in the :
last three Decadal
Surveys [6-7, 1]
and other strategy
documents [e.g.,
8].

Endurance
Concept: Endur-
ance is an evolu-
tion of the In-
trepid planetary
mission concept
study [9], which

Fig. 1: The Endurance-A
rover (left) and its long
erse (right).

was designed to traverse >1,800 km on the lunar near-
side in order to address priority science questions fo-
cused on lunar magmatism. Intrepid demonstrated the
efficacy of long-range rovers, and the Decadal sought to
understand if an Intrepid-like architecture could be ap-
plied to the long-standing goal of SPA sample return. A
long-range traverse of SPA enables collection of sam-
ples from varied terrains within the basin, which are
necessary to understand the basin’s complex history.

The Decadal studied two variants of the Endurance
rover: Endurance-R (Robotic), which would deliver a
small sample cache to a robotic Earth return vehicle, and
Endurance-A (Astronaut), which would deliver a large
sample cache to Artemis astronauts. The Decadal rec-
ommended Endurance-A for implementation, as it of-
fered flagship-caliber science at lower total cost to the
Planetary Science Division and exemplified the ideal
collaborations between NASA’s robotic and human ex-
ploration efforts [2]. Fig. 1 shows the Endurance-A
rover and its traverse. More details can be found in the
Endurance concept study report [1].
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