
Exploring the Basaltic Lava Flows of Oceanus
Procellarum: Requirements for an Exploration 

Architecture that Optimises Scientific 
Return from Field Activities 

Ian Crawford, Katherine Joy

Sarah Fagents



250 km

Basalt flows in Oceanus Procellarum

H. Hiesinger et al., JGR, 108, E7, 1.1 – 1.27, 
(2003)

Scientific Drivers:

•Cratering chronology

• Geochemical evolution 
of lunar mantle

• Palaeoregoliths

Stőffler et al. (2006)



Lunar stratigraphy and the importance 
of palaeoregoliths

30 km



Treasures in the regolith
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Survival of implanted volatiles

Temperature profiles through lava and regolith as a function of time after flow emplacement (initial lava 
temperature: 1500K) for (a)  1 m and (b) 10 m flow thicknesses. The 973 K (700 °C) isotherm is represented by a 
dashed line; the maximum penetration of this isotherm into the regolith is ~3.7 cm for a 1 m thick flow, and 37 cm 
for a 10 m thick flow. A density of 1660 kg m-3, and thermal conductivity of 0.011 W m-1 K-1, were adopted for 
the regolith [12-14]; corresponding values for the basalt were 2980 kg m-3 and 1.5 W m-1 K-1 [15-17].
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Implications for the Exploration 
Architecture

(1) The ability to conduct ‘sortie-class’ expeditions to 
non-polar localities far from the proposed lunar base.

(2) Adequate provision for sample collection and return 
capacity (> 100 kg per sortie)

(3) Provision for surface mobility – in the specific case of 
the Procellarum basalt flows a range of order 100 km 
would permit access to a number of different units with a 
wide range of ages; this in turn implies provision of a 
pressurized rover.



(NASA)



(4) Provision of the means to detect and sample palaeoregoliths

(5) Provision for storage, transport and on-site processing of core 
samples and intelligent selection of sub-samples for return to Earth

(NASA)

– GPR is a suitable detection technique 

– Sampling may require drilling to ~ 100m depths


