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Introduction: The return of humans to the Moon will 

greatly advance all lunar science and exploration ob-

jectives [1,2]. One of the most important ways in 

which human lunar sortie missions will advance lunar 

science and exploration goals is through fieldwork and 

targeted sample return for terrestrial analysis. 

Broadly speaking, targeted sample return carried 

out by humans can address four critical lunar explora-

tion themes, namely 1) understanding the evolution of 

the lunar interior, 2) understanding lunar volcanic pro-

cesses, 3) understanding lunar stratigraphy, and 4) un-

derstanding lunar resource potential.  

The ongoing Lunar Reconnaissance Orbiter (LRO) 

mission continues to produce data sets that are essen-

tial for lunar exploration planning [3-7]. LRO data 

enables the preliminary identification of key sites for 

in-situ exploration, an activity useful for defining 

hardware and mission design choices [8-10]. We break 

down strong candidates for sample return missions on 

the lunar nearside by the themes outlined above.   

Understanding the Evolution of the Lunar Inte-

rior: Science results from the LRO mission have con-

firmed the presence of nonmare, silicic volcanic con-

structs on the lunar surface [11-15]. Exploration and 

sample collection at Hansteen Alpha, the Lassell Mas-

sif, the Gruthuisen Domes, and Mairan T will help us 

understand the compositional diversity and differences 

in emplacement style of these nearside nonmare lunar 

volcanic constructs. 

 Understanding Lunar Volcanic Processes: Key 

details of lunar mare volcanism remain ambiguous and 

require in-situ investigation. Of particular importance 

are understanding the geologic processes that produced 

low shield volcanoes within the lunar mare. Many 

mare domes cannot be compositionally distinguished 

from the surrounding mare using remote sensing data, 

making these volcanic constructs ideal locations for 

targeted sample return to disambiguate any potential 

compositional differences between the low shields and 

typical mare basalts [16-18]. Excellent candidate loca-

tions include the Marius Hills, Mons Rümker, Hor-

tensius Domes, and the Isis/Osiris cones. 

Understanding Lunar Stratigraphy: Determining 

the chronology of geologically recent (i.e., Copernican 

and Erastosthenian) lunar events and the proper divi-

sions of the lunar stratigraphic timescale requires sam-

ple return [19]. Determining precise timing for recent 

lunar geologic events is important not just for lunar 

exploration, but for calibrating the cratering statistics 

used to age-date surfaces on other terrestrial planets 

[e.g., 20]. Sample return locations that will produce 

useful age-dating for geologically recent events in-

clude: the most recent (~1 Ga) Procellarum basalts 

defined by [21], Lichtenberg Crater, and Copernicus 

crater (the defined division between the Eratosthenian 

and Copernican epochs).  

Understanding Lunar Resource Potential: Re-

gional lunar dark mantling deposits produced by large-

scale lunar pyroclastic volcanism are some of the most 

common and accessible lunar ores and can be pro-

cessed to produce key lunar resources, particularly 

oxygen [22-23]. The Aristarchus-1, Aristarchus-2, and 

Sulpicius Gallus Constellation Regions of Interest of-

fer excellent locations to assess the physical properties 

and compositional variability of these resources [24]. 

Sample return from these deposits will greatly facili-

tate design and flight qualifcation of in-situ resource 

utilization hardware to expand the capability and re-

duce the cost of lunar exploration.  
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