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Introduction:  The location of lunar resources for 

in situ resource utilization (ISRU) technology is an 
important consideration for establishing a lunar base.  
Without ISRU, lunar habitation would be limited by 
the extreme cost of launching a large amount of mass 
required for habitat building, resupplying the base, 
rocket fuel, and full time equivalent/work year equiva-
lent employees.  Unfortunately, the applicability of any 
given ISRU technology depends on the environment 
chosen for habitation.  For this reason, many technolo-
gies must be developed to exploit the resources availa-
ble in particular areas on the Moon.  This abstract is 
intended to direct the reader to up-to-date references 
on the locations of these lunar resources. 

Locations:  Three significant divisions in the clas-
sification of lunar locations are based on geological 
and environmental constraints: the highlands, mare, 
and polar regions.  One can see significant differences 
in albedo alone between the lunar highlands, dominat-
ed by the light-colored mineral anorthite, and the lunar 
mare, dominated by dark pyroxene/mafic minerals.  
Further, the lack sunlight in some polar regions created 
areas of extreme cold on the Moon, while the elevation 
of some polar crater rims made them some of the most 
illuminated locations in the Solar System. 

Resources:  Those of note on the surface are: sun-
light, solar wind, water, rock types, and regolith. 

Sunlight.  Bussey et al. (2005) estimated the loca-
tions of nearly permanent illumination on the lunar 
surface by examining lunar topography and the astro-
nomical properties of the Moon.  This area is a candi-
date for lunar habitation due to its abundant solar 
energy.  This area is located in the highlands. 

Solar wind.  Both hydrogen (e.g., Anders and Gre-
vesse, 1989) and helium-3 (3He, e.g., Gloeckler and 
Geiss, 1998) come from solar wind and are implanted 
on the lunar surface.  The hydrogen from the solar 
wind is proposed as the source of OH/H2O on the 
Moon (McCord et al., 2010).  The 3He has been pro-
posed as a fuel source (e.g., Kulcinski and Schmitt, 
2000).  Estimates of 3He concentrations on the lunar 
surface were made by Fa and Jin (2007).  The mineral 
ilmenite retains 3He better than other lunar minerals 
(e.g., Taylor, 1994). 

Water.  Ice deposits composed of H2O were de-
tected in permanently shadowed regions (PSRs) of the 
poles (highlands terrane) or as vapor in the tenuous 
atmosphere of the Moon with recent spacecraft (e.g.; 
Colaprete et al., 2010; Sridharan et al., 2010).  A spa-
tial distribution map of OH/H2O on the lunar surface 

was made by Pieters et al. (2009), indicating the pres-
ence of hydrogen beyond the PSRs. 

Rock types.  Different highland and mare rock 
types are described well by Papike et al. (1998), and 
their context by Shearer et al. (2006).  Ilmenite is in 
trace abundance in the highlands; it is found in much 
greater abundance in high-titanium mare basalts (e.g.; 
McKay and Williams, 1979; Heiken and Vaniman, 
1990).  Regions high in chromite, spinel, olivine, and 
anorthite have also been discovered (Sunshine et al., 
2010; Pieters et al., 2010; Ohtake et al., 2010). 

Regolith.  Regolith can be used for many things, 
including sintering (e.g., Taylor and Meeks, 2005), 
radiation shielding (e.g.; Nealy et al., 1988; Miller et 
al., 2009), agriculture (e.g.., Drees and Wilding, 1989) 
and berm or habitat construction (e.g., Faierson et al., 
2010).  This resource is found all over the Moon. 

Conclusions:  Research is ongoing via remote 
sensing to determine what resources are available at 
what locations on the Moon, in addition to how much 
of each resource is available.  Technology must be 
developed now to facilitate ISRU when humans finally 
(and hopefully soon) return to the Moon.  Thus, mul-
tiple simulants must be created to reflect the variability 
of the lunar surface for testing ISRU technology. 

References: Anders E. and Grevesse N. (1989) 
Abundances of the elements; meteoritic and solar. 
Geochimica et Cosmochimica Acta 53, 197-214. Bus-
sey D. B. J. et al. (2005) Constant illumination at the 
lunar north pole. Nature 434, 842. Colaprete A. et al. 
(2010) Water and more: An overview of LCROSS 
impact results. 41st Lunar and Planetary Sci. Conf., 
abstract #2335. Drees L. R., and Wilding L. P. (1989) 
Pedology, pedogenesis, and the lunar surface. In Lunar 
base agriculture: soils for plant growth (D. W. Ming 
and D. L. Henninger, eds.) 69-83. Fa W. and Jin Y. –
Q. (2007) Quantitative estimation of helium-3 spatial 
distribution in the lunar regolith layer. Icarus 190, 15-
23. Faierson E. J. et al. (2010) Demonstration of con-
cept for fabrication of lunar physical assets utilizing 
lunar regolith simulant and a geothermite reaction. 
Acta Astronautica 67, 38-45. Gloeckler G. and Geiss J. 
(1998) Measurement of the abundance of helium-3 in 
the sun and in the local interstellar cloud with SWICS 
on Ulysses. Space Science Reviews 84, 275-284. Hei-
ken G. H. and Vaniman D. T. (1990) Characterization 
of lunar ilmenite resources. Proc. . 20th Lunar and 
Planetary Science Conf., 239-247. Kulcinski G. L. and 
Schmitt H. H. (2000) Nuclear power without radioac-
tive waste - the promise of lunar helium-3. 2nd Annual 



Lunar Development Conf., 20-21 July, Las Vegas NV, 
9pp. McCord T. B. et al. (2010) Origin of OH/water 
on the lunar surface detected by the Moon Mineralogy 
Mapper. 41st Lunar and Planetary Sci. Conf., abstract 
1860. McKay D. S. and Williams R. J. (1979) A geo-
logic assessment of potential lunar ores. In Space Re-
sources and Space Settlements (J. Billingham, W. Gil-
breath, and B. O’Leary ed.s), 243-255. Miller J. et al. 
(2009) Lunar soil as shielding against space radiation. 
Radiation Measurements 44, 163-167. Nealy J. E. et 
al. (1988) Solar-flare shielding with regolith at a lunar-
base site. NASA Technical Paper 2869, 18pp. Ohtake 
et al. (2010) The global distribution of pure anorthosite 
on the Moon. Nature 461, 236-240. Papike J. J. et al. 
(1998) Lunar samples.  In Planetary Materials (J. J. 
Papike, ed.), Reviews in Mineralogy 36, 5-1 to 5-234. 
Pieters C. M. et al. (2009) Character and spatial distri-
bution of OH/H2O on the surface of the Moon seen by 
M3 on Chandrayaan-1. Science 326, 568-572. Pieters 
C. M. et al. (2010) Identification of a new spinel-rich 
lunar rock type by the moon mineralogy mapper (M3). 
41st Lunar and Planetary Sci. Conf., abstract 1854. 
Shearer C. K. et al. (2006) Thermal and magmatic evo-
lution of the Moon. In New Views of the Moon, Re-
views in Mineralogy and Geochemistry 60, 365-518. 
Sridharan R. et al. (2010) ‘Direct’ evidence for water 
(H2O) in the sunlit lunar ambience from CHACE on 
MIP of Chandrayaan I. Planetary and Space Sci. 58, 
947-950. Sunshine J. M. et al. (2010) Hidden in plain 
sight: Spinel-rich deposits on the nearside of the Moon 
as revealed by Moon Mineralogy Mapper (M3). 41st 
Lunar and Planetary Sci. Conf., abstract 1508. Taylor 
L. A. (1994) Helium-3 on the Moon: Model assump-
tions and abundances. Engineering, Construction, and 
Operations in Space IV, Proc. Space ’94, 678-686. 
Taylor L. A. and Meek T. T. (2005) Microwave sinter-
ing of lunar soil: Properties, theory, and practice. 
Journal of Aerospace Engineering 18, 188-196. 


