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samples contained material with higher magnetic susceptibilities which has not 
yet been subject to cllemical analysis. For example, M3.0 and M3.0 and M2.5 
fractions were isolated from the P <2.6 and 2.6-2.96 density ranges respectiv- 
ely of 68501. (4) . 

Although we support the analytical conclusions of Rhodes et al. (2) with 
respect to iron, we are unable to endorse the mechanism which they proposed 
to account for the observed enrichments. The extensive electron microprobe 
studies made by the Taylor group (1) were unable to reveal substantial 
differences between glass and the bulk material, thus selective melting has 
probably not occurred. To rationalise the Fe, Mg and Ti depletion discovered 
in Mare agglutinates, we suggested that the gradual and continuous addition 
of non-native material to the upper 1-2mm of the regolith, the active site for 
agglutinate formation, is a possibility. We cannot rule out addition of fine 
grained material to the surface of the highland site, but for the following 
reasons we believe that it is unlikely this type of process is the major 
source of the excess iron in Apollo 16 agglutinates: (i) None of the smoke 
sized fractions have iron contents which are significantly greater than those 
measured for material in the 106-150pm size range. (ii) Similarily, fir~e 
agglutinates are not enriched in iron relative to coarse agglutinates. The 
alternative which we have put forward (3) to the above mechanisms is that 
sample mixing has occurred at the Apollo 16 site. Mature Cayley Plains soil 
with FeO content 5.7 to 6.0 has been diluted with immature N and S Ray Crater 
debris containing less iron. The current results support this hypothesis. 
If the results from small samples are excluded, the 106-150~, p<2.6, agglut- 
inates have FeO contents which are much more tightly grouped than the bulk 
size fractions from which they were derived (Table 1). The two 106-150pm, 
P= 2.6-2.96 agglutinate fractions studied are also very similar. A possible 
interpretation would be that all the agglutinates from the different A 16 
soils have a common provenance. ,We previously suggested that the greatest 
differences in respect of FeO content occur for immature samples. The North 
Ray Crater rim soils 63501 and 67701 (Tables 1 and 2) have very little 
magnetic material and are thus immature. However the substantial enrichments 
in FeO of these small fractions relative to the bulk samples implies that the 
agglutinates were not derived from maturation of N Ray ejecta but existed 
prior to the cratering event. Agglutinates from a relatively mature sample 
eg. 68501 have a chemistry closely similar to the bulk soil. Magnetic 
susceptibility and isothermal remanent magnetisation investigations of 
agglutinates from 68501 demonstrate that in the most magnetic samples ca. 40% 
of the total iron is in the reduced state(h).The reduction process,whatever 
its mechanism,must have fractionated oxygen relative to iron. This inevitakiy 
means that agglutinates are enriched in Fe compared to the pristine rock 
fragments which were the initial starting material for the production of the 
Apollo 16 regolith. 

We thank the S.R.C. for financial support. 

References (1) Via and Taylor (1977) P7L5C, p. 319; (2) Rhodes et al. (1976) 
PGLSC, p. 2291; (3) Woodcock and Pillinger, P9LSC in press; (4) Fallick 
et al., this volume. 

0 Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 



BULK IRON CONTENTS OF HIGHLAND AGGLUTINATES 

Woodcock, M.R. et al. 

Table 1. FeO content (wt % )  of Apollo 16, 106-150~ bulk sieved fractions, 
smoke sized particles and agglutinates. 

sample 106-150~ smoke sized grains agglutinates (106-150~) 
/'<2.6 ~"2.5 2.6-2.96 M2.0 

+ distance of collection using magnetic separator (in mm) * * * 
sample ca. 0.4 mg or less < lotun sieve fraction. 

Table 2. FeO content (wt.%) of density/magnetic separates of 106-150~ grains 
from soils 60501 and 63501. 

fraction 

p <  2.6 M2.5 
2 .o 
1.5 
1.0 
m 
NM 

p=2.6-2.96 M2.0 
1.5 
1.0 
ra 
NM 

P) 2.96 
bulk 

sample 
60501 63501 

Table 3. FeO content (wt %) of density/magnetic separates from 68501 size 
fractions. 

size (P) bulk p<2.6 M2.5 p= 2.6-2.96 ~ 2 . 0  p>2.96* 

150-250 5.2 5.8 
106-150 4.9 5.3 
7 7- 106 5 .O 5.7 
53-77 5.1 6.1 
40-53 5.1 5.9 
30-40 5.8 - 
20-30 5.5 4.9 
10-20 5.4 - 
4 10 5.0 - 

*very highly magnetic rusty grains (Q3.0) 

- - 
removed by magnetic separation. 
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