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Depth to Stable Ice

Axes in km.

• Range of possible stable 
ice depths up to 1 m receive 
several days of sunlight per 
month.

• Low sun angle + short 
duration of solar 
illumination = cryogenic 
subsurface temperatures 
which can allow cold-
trapping of water ice and 
other volatiles, even 
outside of permanently 
shadowed regions (PSRs). Paige et al. 2010; Hayne et al. 2017; 

Siegler et al. 2016



Resource Prospecting:  Multi-lunar Day Operations

Solar polar rover 
missions can operate for 

MULTIPLE lunar days.

Parameter Area A Area B

Landing Site 87.75 N, 64.47 W 88.14 N, 67.24 W

Total Duration 46.5 days 46 days

Days Active 17.25 days 15.75

Time without Comm 15 days 18 days

Distance Driven 6 km 3.3 km

# Near Surface Assays 28 30

# Volatile Analyses 8 10

Max sample separation 1.75 km 670 meters

End state Potential short 3rd day 3rd day unlikely

Lander mission opportunity 45 days w 2 x 24 h 

overnights, maybe more

45 days w 24 h 

overnight

Multi-lunar day traverses near Hermite-A Region

Area A

Area B

Brighter means shorter periods of shadow

Analysis by Shirley, Colaprete, Elphic et al.
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Implications for ISRU Operations

• Lunar polar ISRU activities are not necessarily restricted to PSRs.

• A solar powered polar rover mission for resource prospecting can 
operate over multiple lunar days.

• ISRU prospecting and operations can be conducted in sunlight which 
 enhances visual situational awareness during mission operations, 
 subjects hardware to more favorable thermal regimes compared with PSRs, 
 provides the option of solar power. 

• Human settlements on the Moon will not be located in PSRs, thus a 
resource feedstock outside of a PSR would allow for closer proximity 
to the human base and avoid the engineering challenges of long-term 
PSR operations for ISRU.


