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Analyses of available lunar orbital geochemical data 
completed during the last decade have led to determination of 
the nature of geochemical variations for the major terranes of 
the Moon, and thus to an understanding of the distribution of 
major rock types outside of the landing sites. The results of 
these ongoing studies, done at global ( 1 2 )  and regional 
(3,4,5,6) scales, for measurements of Al, Mg, Fe, Ti, and Th 
(3,7,8) have been discussed in detail elsewhere. The results 
of ongoing local scale studies of variations in these elemental 
concentrations will be summarized below. 

The most recent work includes close examination of remote 
sensing data available for landing sites. Elemental 
concentrations from remote sensing observations are correlated 
with typical exposed and collected rock units in the area of 
landing sites, and with averages of sampled soil data. 
Effective resolutions for orbital data are effectively 30 km 
for XRF A1 and Mg data (3), 300 km for GRS Fe and Ti data (7), 
and 60 KM for GRS Th and K (8,9) data. These measurements are 
correlated with published averages of soil sample data (10). 
The differences between remote and in situ elemental 
concentration data which we have observed are most likely the 
result of either 1) discrepancies between local and regional 
distribution of major rock components either exposed or 
represented in soils, or 2) discrepancies between such 
components in very surficial deposits and gardened soils 
represented in soil samples (particularly for the very 
surficially derived XRF data). The results of this study are 
interpreted on this basis. In some cases, little difference 
exists between orbital and sample derived elemental 
concentrations. The Apollo 11 (Tranquillitatis) site had no 
direct coverage by orbital geochemistry experiments. At the 
Apollo 12 (Procellam) landing site, lower Th and slightly 
higher Fe concentrations derived from the remote sensing data 
indicate that the region around the landing site has a smaller 
basalt component than the landing site itself. However, at the 
Apollo 14 (Fra Mauro) landing site, Th and K concentrations 
acquired remotely are higher, and would appear to indicate a 
greater KREEP component in the soil of Eastern Procellarum than 
at the landing site. The remotely detected decreased A1 and Mg 
concentrations, along with elevated Th and K concentrations 
(all typical of KREEP) for the Apollo 15 site would appear to 
indicate a greater average KREEP component for the region as a 
whole. XRF A1 and Mg derived concentrations for the Apollo 16 
site, which are respectively lower and higher than sample 
derived concentrations, are the only remotely sensed data which 
show significant differences from the sample data here, 
indicating that at this site differences may be primarily due 
to the detection of a more basaltic surficial deposit by the 
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XRF experiment. The Apollo 17 (Taurus Littrow) site appears to 
have a smaller basalt component than the surrounding region, 
based on elevated GRS derived Fe and Ti concentrations. 
Remotely derived Th, K, and Fe concentrations are consistently 
elevated for Lunas 16 and 20 (Fecunditatis) and Luna 24 
(Crisium), possibly due to the presence of a significant KREEP 
component which has been frequently postulated for the Balmer 
basin. XRF derived Mg and A1 concentrations for the Luna sites 
show a more anorthositic component, possibly at the surface. 

The research described in this paper was partly carried out at 
Jet Propulsion Laboratory, California Institute of Technology. 
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