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Samples of Apollo 15 deep drill core have been sieved into size fractions 
and measured for magnetic properties (1,2,3). The metallic Fe content and a 
grain size parameter (J /J  ) are accordingly determined. Data on size 
fractions of sample 15069,170 show a remarkable enrichemnt of metallic Fe in 
the 355-500 pm fraction and a low J rs/Js value, 0.011, indicating a relatively 
coarser mean particle size. Eleven size fractions of this sample have now 
been analyzed for 22 elements by combined instrumental and radiochemical 
neutron activation techniques (Table 1). These results are used to study the 
relationship between siderophil~ elements and metallic Fe and the distribution 
of lithophile elements, especially the KPXEP component, among size fractions 
of Apollo 15 deep drill core. 

Siderophiles and metallic Fe Fig. 1 shows the variation of Ni, Co, Au 
and the metallic Fe versus grain size. Nickel in fractions other than the 
355-500 ym, is 135-190 pg/g, which is lower than mature Apollo-15 soils, 266 
pg/g (41, and is close to soils collected from Station 9a on the rim of Hadley 
Rille, 151. pg/g (4, 5), indicating 15002,170 is a sub-mature soil. Gold 
results in several fractions  a able I), especially the <45 ym fraction, is 
probably contaminated since parallel strong enrichment of Nf is not observed. 
Gold contamination could be caused by sieving, or more likely from the drill 
bit. Helmke et al. (6) found anomalous Ag contents in the drill stem as bit 
contaminant. Strong enrichment of siderophile elements and metallic Fe in the 
355-500 pm fraction is considered not dueto agglutinationbutis desseminated 
meteoritic metal particles because of several reasons. 1) Abundances of 
agglutinates are not strongly size dependent (7). 2) After subtracting back- 
ground 150 ~ g / g  Ni, 45 pg/g Co, 1.5 ng/g Au and 0,16% metallic Fe based on 
concentrations in other fractions, calculated concentrations in the anomalous 
metallic fraction is 12.9% Ni, 0.51% Co, and 1.55 pg/g Au, compositionally 
well within the ranges of meteoritic metals. 3) The Nilmetallic Fe ratio in 
this fraction is remarkably higher than that in the finer fractions, about 
0.027 in the <45 pm fraction. The latter may have resulted from steady-state 
micrometeorite bombardments (8). 

Lithophiles and KREEP The >I400 pm fraction is a single microbreccia 
particle that has trace element abundances similar to soil fractions. The 
1000-1400 pm fraction has lower REE and higher FeO and Sc than finer soil 
fractions, indicating a higher mare basalt component. The KREEP component is 
indicated by K, REE, Hf, Ta and Th. Fig. 1 shows that the KREEP component is 
rather uniform in the five <I80 ym fractions and is clearly enriched in the 
coarser 180-1000 pm fractions. It appears that the KREEP component, derived 
from an exotic source, has not been homogenized among size fractions of the 
deep drill core. These data would help explain why considerably different 
amounts of KREEP materials are estimated in 250-600 um and 90-125 um fractions 
of the core by Basu (9) and Heiken et al. (lo), respectively. 
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Fig. 1. Abundances of siderophile and lithophile elements and metallic 
Fe in size fractions of sample 15002,170. 
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