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We report here elemental abundance and stable isotope data for C,N and S, 

0 
the abundance of He and content of Fe for ten soils, two regolith breccias 
and three igneous rocks from the Apollo 15 site at Hadley-Apennine. In general 
these data are typical for a mixed highland and mare environment. Compositions 
of the soils, which are mostly mature, reflect additiohof extralunar C,N,S 

0 
and He, reworking of lunar S and reduction of lunar Fe to Fe , as well as 

0 
addition of meteoritic Fe . 

0 
Combustion in 02 at 1220 C was used to extract C02, N2, SO2 and He. These 

gases were purified, measured volumetrically and collected, except for He, for 
mass spectrometric analysis, which provided values for 613~, 6 1 5 ~  and 634s. 
Most combustion analyses were done in duplicate. An aliquot of each sample was 
also hydrolysed in 6N H2S04 to release He and generate H2S from FeS in the 
sample and H2 gas from FeO. Methane was also generated, comprising a mixture 
of CHq synthesised in situ by the solar wind and CH4 produced by hydrolysis of 
a carbide-like phase. The H2S was oxidised to SO2 for mass spectrometry using 
Cu20. Although we report here the S and 6 3 4 ~  data from hydrolysis, we have 
noted elsewhere that there is some doubt concerning the reliability of the 
hydrolysis procedure for the quantitative determination of S (1). In the 
present case, combustion and hydrolysis data agree closely with regard to S 
abundances, though there is a systematic discrepancy for 6 3 4 ~  values for 
soils. 

Combustion data are given in Table 1 and those from hydrolysis in Table 
2. We include for completeness results from two soils, 15012 and 15013, 
previously reported (2). Agreement with literature data is mixed, Table 3. 
The only comparative C abundance data are those of Moore (3) whose values for 
soils are systematically lower than ours by about 25%, although for other 
missions the discrepancy has been invariably the other way. Our higher values 
are unlikely to be due to contamination because the 613c values are generally 
too high and because our abundance values for rocks, which were run intersper- 
sed with soils, are ex remely low. 

15 Abundances and 6 N values for N conform to patterns observed elsewhere 
on the moon. Agreement with the scanty ltterature data is good, Table 3. 
Note particularly the excellent agreement with both abundance and isotopic 
data found by Becker and Clayton (4) for 15271 and 15600. 

Because of doubts expressed earlier concerning the hydrolysis procedure, 
we consider only S data from combustion. As we have found previously, there is 
a systematic discrepancy between our abundance data and those of Moore (3), 
our abundances averaging about 22% below his, and reasonable agreement with 
other groups, the average deviation being about 7% with a small discrepancy 
towards lower values in our data. 

Helium abundance data from hydrolysis of soils agree closely with those 
obtained by combustion and mean values lie within 5% of literature values, 
Table 3, except for 15511, for which Hintenberger et a1.(15) found a value 
about 26% below ours. 

No comparative data exist in the literature for hydrolysis CH4 and only a 
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few magnetic measurements of FeO may be found. Although these are probably 
useful for comparisons in the case of rocks, and actually agree quite closely 
( 0.07% in 15016 (17) and 0.06% in 15555 (17,18)), for soils and breccias it 
is likely that magnetisation measurements would not record a surficial FeO 
component, produced by in situ solar wind reduction. We have shown elsewhere 
that our hydrolysis technique can reveal this component in addition to 

0 
indigenous Fe and meteoritic metal (19). 

Values of C,N,CH4 and FeO for soils inter-correlate strongly and 
correlate with other measures of soil maturity. These are measures of surface 
residence, i.e. exposure age. These parameters do not correlate so well with 
He abundances even though this element is also of solar wind crigin. A 
similar effect was observed at the Apollo 17 site (20) and is explicable in 
terms of locally variable retentivity of He as a function of Ti content. This 
topic is explored further elsewhere in these Abstracts. 

Values of 634s tend to increase with maturity though this effect is less 
marked here than at other sites (1,19,20). 
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TABLE 1. Abundance and isotopic data from combustion procedure. 

Soils PDB AIR CDT x l O L  
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TABLE 1 continued. 34 
C + - 613C N + S + 6 S He + 

0 - - 0 - 
P P ~  loo ppm O/oo ppm 100 C C / ~ - ~  

Breccias PDB AIR CDT x 10 

Rocks 

TABLE 2. Results from hydrolysis procedure. 

Soils 
34 0 -2 0 

S ppm 6 S 100 CDT He x 10 cc/g CH as C ppm Fe wt% 4 

Breccias 

Rocks 

TABLE 3. Comparison with literature data, references in parentheses. 

C ppm ( all from ref. 3 ) :  15012, 134; 15013, 150; 15231, 130: 15261, 120: 
15271, 110; 15421, 35; 15431, 73; 15600, 72: 15265, 57; 15499, 12. 
N ppm: 15012, 92 (5) ; 15013, 110 (5) ; 15271, 87 (4) ,95 (5) ; 15600, 52 (4) . 
615~O/oo : 15271, +56 (4) ; 15600, +33 (4) . 
S ppm: 15231, 790 (3) ; 15261, 710 (6) ,750 (3) ; 15271, 670 (6) ,700 (7), 800 (8) ,860 (3) 
15421, 520 (3) ; 15431, 770 (3) ; 15600, 650 (6) ,800 (3) ; 15933, 612 (9) : 15265, 1010 
(3) ; 15016, 700 (8) ; 15499, 590 (3) ,700 (8) ; 15555, 500 (8 ,lo) ,700 (7) . 
He x 10-~cc/~: 15231, 7.52(11);15271, 7.07(12),6.92(13): 15421, 2.54(14),2.59 
(11) ,3.25(13); 15511, 7.60(15); 15600, 6.19(16),7.63(14). 
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