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Lunar fines, breccias and rocks show s wide range in their carbon and 
nitrogen isotopic compositions. For carbon, values range from -20°/oo in 
coherent breccias to >+200/00 in mature soils (1). Nitrogen, on the other 
hand, reveals a much larger range, approximately -200 to +120°/oo ( 2 , 3 )  . The 
latter phenomenon has been explained (4) as a secular change in the solar wind 
composition from isotopically light to heavy brought about through one of the 
following (i) increase of at the solar surface by nuclear reaction (ii) 
accretion of 15~-rich material (iii) temporary contamination of the sun by 1 4 ~  

(4) change in solar wind dynamics. Alternatively, the same variation in 
nitrogen isotope compositions could be rationalised by the existence of two or 
more unrelated nitrogen containing components, one of which could be i$-digen- 
ous (light planetary nitrogen) and the other, solar wind. 

We do not intend to examine the relative merits of these proposals; this 
has been well covered by Geiss and Bochsler (4). However, of interest to us 
is the apparent correlation between 6 1 5 ~  and 613c pointed out by Becker (1) 
which suggests an ancient solar wind enriched in 1 2 ~ .  The data base for this 
correlation was derived from numerous publications but there was some doubt 
as to the integrity of some measurements due to the problem of contamination. 
Unfortunately, low 813c values can either be real or the result of a terrest- 
rial contribution. Thus Becker and Epstein (5) examined three breccias 
known to have very low S"N values by a two step technique in which precomb- 
ustion at 500°C was used to remove terrestrial carbon. Indigenous carbon was 
then extracted by pyrolysis at 800, 1000 and 1250°C. The summed carbon from 
these three steps seemed to have a consistently lower 613c value than carbon 
from soils of similar maturity and hence was taken to be further evidence of 
a secular change in the solar wind 13c/12c ratio. 

The current study reports data obtained by high resolution (lOO°C 
intervals) stepped pyrolysis for nitrogen and combustion for carbon and both 
the pattern of release and total compositions are considered for correlation 
purposes. Like Becker and Epstein, we have concentrated on Apollo 12  samples 
because previous experience suggests they contain very light nitrogen. The 
Table gives N and C data for the organic reserve soil 10086, a breccia 10059 
and pebble sized breccia recovered from 10086. All three samples, particular- 
ly the two breccias, show evidence for the suggested light nitrogen (615~ from 
+4 to -85?/00), but in contrast, have high bulk S13c values in the range +12 
to +14O/oo if contaminating species combusting below 500°C are ignored. More 
important, the lightest nitrogen released appears over the temperature range 
800-1100~~ and reaches a minimum of -145'/00 in the case of 10059 (see Fig.1). 
Carbon is isotopically heavy in the same temperature interval (Fia.2) up to a 
maximum of between +16 and +25O/oo. Even heavier carbon can be seen in the 
1 2 0 0 ~ ~  fraction where it usually correlates with heavy nitrogen and can be 
ascribed to spallation reactions. For the purposes of comparison, we nave 
examined one sample previously studied by Becker and Epstein. Breccia 79135 
shows a stepped release of nitrogen which indicates a possible contaminant at 
low temperatures but above 600°C the profile corresponds almost exactly to 
those obtained for Apollo 11 samples with a 6 1 5 ~  minimum of ca -133'/00 
reached between 800-1100~C. The carbon isotopic composi tionover the same 
temperature range is isotopically heavy (613c up to +gO/oo) although admitt- 
edly not as heavy as seen for the Apollo 11' samples. 

All the specimens so far reported are characterised by a low bulk 6' 5~ 
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value. We therefore examined a sample, 12023, which has ; more positive 6 1 5 ~  
(+25.4O/oo) as well as heavy carbon (6). Ste ped pyrolys: s of 12023 reveals P the presence of a light nitrogen component ( 6  5~ down to .60°/oo) in low 
abundance. However, again the heaviest carbon (6' 3~=+130f 00) corresponded to 
the lightest nitrogen. 

Although the nitrogen and carbon are extracted by slightly different 
procedures, we believe a direct comparison of the pyrolysis and combustion 
release patterns is allowable because of the nature of carbon in lunar 
samples (implanted atoms). Indeed, application of a stepwise combustion 
technique to release nitrogen from 10086 produced only very minor changes in 
the yield profile. The minimum 6 " ~  (-181°/oo) was detected sharply in the 
800-900~~ fraction and there was some evidence of a slightly earlier evolut- 
ion of spallogenic N2. 

From this study, we can see no evidence to support a correlation between 
light nitrogen and light carbon and hence no indication of an ancient solar 
wind of low 1 3 ~ / 1 2 ~  ratio. 
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