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analysis of ALH A77005 provides an upper limit to the possible concentration of this component. 
It is considered to be an upper limit since, as demonstrated by the previous analysis of ALH 
A77005, contaminants can burn at high temperatures (there is also a contribution from system 
blank which is not accounted for here). The Z 6 l 3 C  of -24.2760 is no different to that proposed 
earlier for magmatic carbon in SNC meteorites (5). 

In the analysis of LEW 88516 (sub-sample 8) a discrete release of carbon is discernible at 
1000-1 150°C. This amounts to 2.63 ppm carbon with Z S 1 3 c  of -22.2960. However, on the basis 
of the 613C values recorded at different steps it appears that this carbon does not arise from a single 
component. From 1000-1050eC, 1.2 ppm carbon are released with 6 1 3 ~  of -32.8760, while from 
1050-1 100"C, 0.78 ppm carbon with 613c of -7.4760 are evolved. The isotopically light material 
would be compatible with what has been found previously in SNC meteorites, and ascribed to 
martian magmatic carbon. On the other hand, the 6 1 3 ~  value of -7.4Y60 is perhaps more like what 
would be anticipated for magmatic carbon, based on the experience of terrestrial samples. 
However, SNC meteorites suffer from the complication of a component believed to be trapped 
martian atmospheric C 0 2 ,  present in shock-produced glass, which has 6 1 3 ~  as high as +27Y60 (8). 
Depending upon the location of magmatic carbon in SNC meteorites it may not be possible, using 
stepped combustion, to successfully resolve trapped C 0 2  from the evolution of magmatic species. 
For instance, if magmatic carbon is dissolved in minerals, this may be released at a similar 
temperature to that where glass melts and liberates trapped C@. For the analysis of ALH A77005, 
trapped C@ was observed at temperatures greater than 12W°C, whereupon 0.5 ppm carbon with 
6 1 3 ~  of +15.9%0 was released. This tends to suggest that in this sample, at least, trapped C@ was 
resolved. The component with 613C of -7.4%~ in LEW 88516 may simply represent a mixing of 
trapped C 0 2  and magmatic carbon with a 6 l 3 C  of -32.8760. In any case an isotopically light 
component was observed at high temperatures in LEW 88516, which is consistent with previous 
analyses of SNC meteorites. Thus, it would seem apparent that magmatic carbon in SNC 
meteorites is distinctly different to that on Earth. 

It is known that xenoliths from terrestrial basalts contain carbonaceous matter in the form of 
particles in cracks, and semi-continuous films in microcracks (9). The particles are considered to 
be graphite intercalation products, while the films are complex mixtures of organic and possibly 
graphitic compounds. These materials are thought to have formed abiotically by the reaction of 
volcanic gases with chemically active crack surfaces. Interestingly attempts to measure the carbon 
isotopic compositions of the carbonaceous materials using stepped heating extractions (10) have 
shown that they may combust at temperatures up to 1200°C and have S 1 3 c  values of ca. -25%0, 
even though co-existing C@ fluid inclusions have 6 1 3 ~  of about -5Y60. It seems entirely possible 
that the SNC meteorite samples studied herein may show evidence for the presence of 
carbonaceous matter (with 613C of ca. -25%), while any C 0 2  originally present (with 6 l 3 ~  of 
-5%?) has been degassed from the samples without forming fluid inclusions. 
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