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The abundance and isotopic composition of S in magnetic (M) and non- 
magnetic (NM) particles separated from the <250pm fraction of eight Apollo 
16 soils have been measured. Magnetic and size separations were performed by 
Adams -- et all, and the weight percent of M particles are taken as representa- 
tive of the agglutinate content1. As previously described(2) acid hydrolysis 
of samples released S as H2S, which was then converted to SO2 for isotopic 
analysis. Isotopic measurements relative to Canyon Diablo troilite ( 6 3 4 ~ ~ ~ )  
were provided by Dr. I.R. Kaplan at U.C.L.A. Helium abundances were also 
obtained by acid hydrolysis 

Data are presented in the Table. The last column, f(S)M, represents 
the fraction of the total S in <250vm grains that occurs in the M particles. 
Helium abundances.in both M and NM fractions show expected correlations with 
maturity of the parent soils. Sulfur abundances are strikingly higher in the 
M particles, exceeding by factors of 3 to 6.7 the S content of NM particles 
from the same soil. The S isotopic composition of all soil fractions reflect 
substantial enrichments in 3 4 ~  over that observed in Apollo 16 rocks (-2.2 to 
+1.9 per rnil3t4) . Insufficient S abundance data are available here to 
indicate whether the NM grains are depleted in S relative to parent rocks; 
however, the isotope data clearly require that some depletion be associated 
with soil formation and evolution processes (See refs. 3, 4 and 5 for rele- 
vant discussions) . 

Sulfur abundance data as presented for M and NM particles show no 
correlation with soil maturity. When for each soil, agglutinate content is 
compared with f(S)M, however, a good correlation emerges. Apparently, as 
a soil matures, an increasing fraction of its S content is found in the M 
particles. The visual best-fit line drawn through data points on a plot of 
agglutinate content vs. f (S)M intercepts a value of about 0.45 on the f (SIM 
axis at zero agglutinate content. As S is commonly associated with metallic 
iron in rocks and breccias5, we tentatively interpret f (S)M = 0.45 as 
representing, on the average for the Apollo 16 site, the fraction of S that 
is associated with magnetic iron in the rocks from which the soils are 
formed. 

A good correlation is also obtained between the 3 4 ~  enrichment in M 
particles and f(S)M. Thus, as soil maturity increases, not only does more 
of the total sulfur occur in the M particles, it is increasingly enriched 
in the heavy isotope as well. In a plot of 634~CD vs. agglutinate content 
the visual best-fit line drawn through the data points intercepts a value 
of about +3.0 per mil on the 634~CD axis at zero agglutinate content. The 
+3.0 per mil ma represent, on the average for the Apollo 16 site, the 
enrichment of 3'S resulting from the initial stage of soil formation from 
parent rocks having 634~CD ranging from -2.2 to +1.9 per mi1 .3,4 This inter- 
pretation is consistent wlth the fact that no soils from the Apollo 16 site 
have been analyzed which yield S isotope values as low as +3 per mil. 
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Two features of the data in the Table are surprising: first, the lack 
of correlation between soil maturity and degree of 3 4 ~  enrichment in NM 
particles and, second, the lack of consistently higher 3 4 ~  enrichment in M 
particles over that of NM particles from the same soil. The reasons for 
these features are not clear, but may have to do with additions to a given 
soil of NM particles from another soil of different maturity or differences 
in the size distribution of N and NM particles or some other unknown factors. 

Thus far, our results are consistent with the following scenario for 
S (cf refs. 3,4,5): (a) Formation of soil from rocks by impacts and subse- 
quent re-working of soil are accompanied by volatilization of S both from 
the target and the projectile. (b) Volatilization may result in some 
preferential depletion of 3 2 ~  in the target. (c) Further isotopic fraction- 
ation occurs in the transient atmosphere through preferential loss of 3 2 ~  
from the moon and retention of 34~. (d) Redeposition of S occurs prefer- 
entially on metallic iron surfaces. 
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