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The whole-rock Rb-Sr systematics suggest that the major chemical differentiation of the moon 
19,-curdaround 4.5 b.y. (1). The differentiation process may be ascribed to fracticnal crystalli- 
zation of the molten surface layer of several hundred kilometers thick. The later events dated as 
mineral isochrons of igneous rocks may be interpreted as representing partial melting events due 
ta meteorite impacts and/or internal heating. The later event, however, have not disturbed the who- 
le-rock isochron of 4.5 b.y. The partition relationships of Rb and Sr among silicate minerals and 
melt suggest that partial melting should be extensive. 
An attempt made here is to explain REE abundances of the lunar materials in terms of the initial 
differentiation-secondary remelting model. Following the major element model for the differen- 
tiation of the lunar crust (2), our model assumes that the early crystallizing anorthite floated to 
form an anorthositic lid on the surface, followed by thickening of the lid and the formation of 
dunite-troctolite-gabbroic cumulate layers at the bottom. The latest-stage liquid rich in LIL trace 
elements (except for Eu and Sr) is concentrated to form a layer probably just below the anortho- 
sitic lid. Starting with a chondritic REE abundances (1-2 times average chondrite, (3)), REE pat- 
terns of each representative layer were calculated based on the liquidus phase relations of a pseu- 
do-ternary system, olivine-anorthite-silica (2) and on the partitioning of REE among phases invol- 
ved. Anorthositic lid is characterized by low overall concentration levels and positive Eu anomaly, 
while mafic-rich layers are characterized by an increasingly larger negative Eu anomaly which cul- 
minates in the latest-stage liquid layer, being in contrast to the great enrichment of other REE. 
REE patterns of basalts may be explained by secondary partial melting of some differentiated 
layers associated with contamination by the LIL-rich layer (last liquid in the primary differentia- 
tion, see figure). Contamination by the LIL-rich layer was suggested by Tera et al. (4) and suppor- 
ted by the correlation between (Sr87/Sr86)1 and Rb/Sr ratios (5). The origin of highland breccias 
may be explained by excavation of the differentiated layers to various depths by meteorite im- 
pacts associated with mixing. Deep excavation could produce dunite breccia and excavation to the 
LIL-rich layer could produce high-K norite breccia. 
Since this model is based on a chondritic abundances of REE for the initial liquid layer, the appli- 
cability of this model, in turn, suggests that the moon (and probably the earth as well) might have 
hadchondritic parent at least in terms of REE (6). 
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