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KREEP basalt is an ubiquitous component of Apollo 15 soils and regolith 
breccias which, due to its igneous nature, provides our best opportunity to 
study the petrogenesis of this enigmatic rock type. However, most fragments 
are small, the largest being rake samples 15382 and 15386 [I], and relatively 
few chemical analyses have been reported to date. The most recent study is 
that of Ryder [2]. 

In an attempt to further characterize KREEP basalts and evaluate their 
petrogenesis we are collaborating with J. Shervais on a study of clasts from 
breccia 15205 which was identified as a regolith breccia containing abundant 
KREEP basalt clasts [3]. Shervais' companion abstract [4] describes the 
petrology of these clasts. Our samples range in size from 7 to 79 mg. We 
analyzed 13 basalts, a green glass fragment (161G) and a matrix sample (142M) 
by INAA. Twelve clasts are moderately coarse-grained, although there is some 
variation in texture, and one clast (135) is fine-grained. The five largest 
samples were ground and split before analysis and analyzed for major elements 
by fused bead electron microprobe analysis. Partial INAA results for the 
compositional extremes and unusual samples are presented in Table 1; major 
element analyses in Table 2. 

The samples show relatively little variation in composition. Major 
elements and compatible trace elements show small but significant variations 
while REE and other incompatible elements deviate from the mean by up to 15%. 
A REE plot (Fig 1) shows that all samples, including matrix and glass have 
KREEPy REE patterns. Fig 2 shows correlations between an incompatible element 
(Sm) and two moderately compatible elements (Eu, Sc). Twelve of the basalts 
(including fine-grained 135) form linear arrays in the two plots, while one 
basalt (161B) and the matrix and glass samples deviate from these lines. These 
variations could result from sampling different portions of a single flow or 
from fractional crystallization of a KREEP basalt magma. 

Lindstrom and Haskin [5,6] compared compositional variations in mare 
basalts to the heterogeneity observed in single terrestrial basalt flows. The 
standard deviations for compatible and incompatible elements for the 12 KREEP 
basalts are very similar to those measured for numerous samples of an 
Icelandic basalt [6]. The variation in incompatible elements is due to 
variation in mesostasis proportions. The 15% deviations from the mean La 
content can easily be accounted for by obsenred variations in mesostasis 
contents [4] and is within the range of single flow variations [6]. Small 
deviations from the linear arrays in Fig 2 could be caused by variations in 
the proportions of plagioclase (Eu) or pyroxene (Sc). The larger deviations 
for basalt 161B may mean that it has a distinctly larger proportion of 
plagioclase, or that it represents another basalt flow. Deviations for matrix 
and glass samples are caused in part by a mare basalt component as evidenced 
by the high Fe and Sc concentrations. 

Pyroxene compositions [ 4 ]  for fine-grained basalt 135 are distinct from 
those of coarse-grained basalts, and it appears to be a separate flow. Mineral 
analyses of the coarse-grained basalts [4] support a single flow 
interpretation because major minerals are the same composition regardless of 
the clast's incompatible element concentrations. Further support comes from 
the lack of a negative correlation between a strongly compatible element (Cr) 
and an incompatible element (Sm) which would be expected for fractional 
crystallization. Comparison to other W E P  basalts shows that multiple 
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analyses of rake samples 15382 and 15386 [I] show nearly as much variation as 
our twelve clasts. On the other hand, Ryder [2] concludes based on mineral and 
bulk compositional analyses of fine-grained basalts that variations resulted 
from 30% fractional crystallization of a KREEP basalt magma. Although we 
cannot rule out limited fractional crystallization without complete major 
element analyses, we believe that it is most likely that our small coarse- 
grained clasts represent a single flow, while the overall variation in KREEP 
basalt composition results from several flows and significant fractional 
crystallization. 
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Table 1. INAR of 15205 KREEP Bssaits 

,142H average 5.0. 

Figure 1 Ha20 0.7% 0.888 0.818 0.827 
K2O 0.41 0.73 0.49 0.42 
CsO 10.1 0 9.9 9.4 
FeO 10.1 10.2 10.1 9.2 
Sc 21.1 22.3 21.3 19.5 
Cr 2310 1900 2280 2250 
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Table 2. 15205 najor element analyses. 
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