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Introduction Mittlefehldt (1) found evidence for volatile loss in eucrites considered as a 
group. We apply his technique here to two suites of eucrites, Incompatible Element-rich and IE-poor, 
which may represent fractionation at two stages of partial melting (2). The low Na in IE-poor eucritic 
magmas (trend A) has been suggested to be due to the incompatible (2) or volatile (3) nature of Na. 

J'echniaue The approach consists of plotting concentrations of a volatile element against the 
volatile element divided by a highly incompatible refractory element in a log-log plot (1). The 
principle of a Mittlefehldt diagram is shown in Fig. 1. With no vapor loss, fractional crystallization 
maintains constant volatile/refractory incompatibles (horizontal line). Volatile loss (or gain) gives a 
45 line with positive slope. Combinations of crystallization and degassing will yield intermediate 
trends. 

Results The data used (from 4-11) are shown as IE-rich and IE-poor trends (Fig. 2). The IE- 
rich rocks naturally tend to have higher Na, K, Rb and Cs, but some samples show anomalously high 
Rb, Cs and low Na, K. 

On a Mittlefehldt diagram (Fig. 3) for Na (or K) vs. Sm (or La, Ba, Ti) we see a sub-horizontal 
trend for the IE-poor eucrites. Since Na is only weakly incompatible, fractionation would not be 
strictly horizontal and volatile loss effects are unimportant here. The samples plot in a reasonable 
fractionation sequence (Sioux County, Juvinas, Pasamonte, Lakangaon, Nuevo Laredo). In strong 
contrast, the IE-rich samples show close to the ideal vapor loss trend (Fig. 3). 

When we plot the more highly volatile Rb and Cs against refractory incompatibles (Sm, La, 
Ba, Ti), the picture changes (Fig. 4). Samplesfor both eucrite suites plot on a volatile loss trend. 

Discussion The control on Rb  and Cs concentrations by degassing processes (Fig. 4) is 
reflected in the great variability measured in single meteorites. Bouvante analyses vary by a factor of 
4 for Rb and Cs, and Pasamonte varies by a factor of 3 in Rb. The exceptionally high Rb and Cs for 
Bouvante probably represent volatile addition, either on the parent body (cf. 12) or by subsequent 
contamination. The difference in Na and K behavior between the two eucrite suites is harder to 
explain. In contrast to the suggestion of (3) based on simple concentrations, the IE-rich eucrites are 
the more depleted in volatiles, and volatile loss governs even their Na behavior. Possibly this resulted 
from vapor loss from the liquid (since they are not more brecciated or equilibrated than common 
eucrites), as appears to be the case for diogenite parent magmas ( I ) ,  but why this should be is unclear. 

Conclusions Rb and Cs were lost from eucrites during impact processes, and possibly 
redeposited locally within the breccias. Whereas (3) suggested Na loss from the liquid for IE-poor 
eucrites (trend A) this appears more likely for IE-rich eucrites. 
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