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Each planetary body evidently acquired a characteristic amount of refractory 

elements. This can be explained qualitatively by assuming these elements con- 
densed and accreted into objects resembling CaAl-inclusions that were then 
locally concentrated or depleted (1, 2). This explanation has several short- 
comings, however, which prompted a reexamination of the data in an attempt to 
better understand the nature and extent of the fractionation process. 
The most refractory elements (Al, Ca, Ti, etc.) appear to have been frac- 

tionated in their solar proportions. This implies they were completely con- 
densed at the time of fractionation. Three elements: Cr, Mg and Si behave 
like refractory elements in some materials but not others. They are depleted 
in most chondrites, though not to the same extent as the more refractory ele- 
ments. Also, unlike the more refractory elements, these three elements are 
depleted rather than enriched in CaAl-inclusions. 
For Cr, Mg and Si two fractionation trends are apparent: one involving 

carbonaceous chondrites, the earth and moon and the other involving ordinary 
and enstatite chondrites. The two trends intersect at C1 composition. The 
C2, 3 and 4 chondrites, terrestrial and lunar material appear to represent an 
admixture of refractory material (containing little, if any Cr, Mg and Si) to 
a system with C1 composition. Ordinary and enstatite chondrites appear to be 
derived from a system with C1 composition via the loss of a refractory 
component containing appreciable Cr, Mg and Si. 
The two fractionation trends indicate that the process, or processes, in- 

volved two materials with different compositions. If it is assumed that the 
compositions were those acquired during condensation then in one case only the 
most refractory elements had condensed while in the other appreciable olivine 
had condensed in addition to the more refractory elements. Also, given this 
assumption the extent of fractionation can be estimated from mass balance 
considerations. For example, the fraction of condensed material that needs to 
be removed from the system to produce the ordinary and enstatite chondrite 
compositions is about 40 and 55%, respectively. 
It also appears as if there is a slight, but distinct fractionation of 

refractory elements relative to Si in the H and L condrites (3). The direc- 
tion of the fractionation indicates that more refractory material was removed 
from the system in the case of the L-group, about 4% more. This opens the 
possibility of attributing in part the difference in 0-isotope composition 
between chondrite groups (4) to the refractory element fractionation event(s). 
The refractory material would need to have a average 6018 (or 017) of only 
-10 or so relative to the remaining condensible oxygen, which is well within 
the observed range. 
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