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Rare Earth Elements

Lunar Rocks: Which came first, the basalt or the anorthosite?

(b)

100}
.‘? Olivine Opx Cpx Garnet Plag
z La 0.007 0.03 0.056 0.001 0.148
g 1o Ce 0.006 0.02 0.092 0.007 0.082
e Nd 0.006 0.03 0.23 0.026 0.055
¥ Sm 0.007 0.05 0.445 0.102 0.039
« vok Eu 0.007 0.05 0.474 0.243 0.1/1.5*
' Dy 0.013 0.15 0.582 1.94 0.023
Er 0.026 0.23 0.583 4.7 0.02
Yb 0.049 0.34 0.542 6.167 0.023
oty lu 0.045 0.42 0.506 6.95 0.019
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The rare-earth element (REE) concentrations of igneous rocks from the Moon are shown
in the figure above. The top trend represents the REE abundances for an average lunar
mare basalt, and the lower trend represents the REE abundances of an average lunar
anorthosite.

1. Which rock type has REE concentrations that are most similar to “bulk” lunar values?

2. Which element shows behavior that is different from what is expected from simple
ionic radius and charge considerations? Why?

3. Using the partition coefficient data in the table above, describe a model for formation
of the lunar basalt and anorthosite:
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