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FURTHER CARBON ISOTOPE MEASUREMENTS OF LEW 885 16; I.P. Wright, C.Douglas and 
C.T.Pillinger, Dept. of Earth Sciences, Open University, Walton Hall, Milton Keynes MK7 6AA, 
England. 

Douglas et al. (1) have previously analysed the carbon content and isotopic composition of a 
crushed sample (sub-sample 13) of the shergottite, LEW 88516. The powder, which was prepared 
from a relatively large portion of the meteorite in order to obtain a representative sample, was 
distributed amongst the scientific community. However, it is probable that the preparation 
procedure was not optimised for the purposes of carbon measurements. Indeed, it was found that 
LEW 88516,13 contained over 1200 pprn carbon (I), a concentration which is greater than that 
present in any other SNC meteorite (2,3). That a close relative, ALH A77005, contains only 141 
pprn carbon (3) seems to implicate the preparation procedure as being responsible for the 
apparently high carbon content of LEW 88516. However, it may also be the nature of the fine 
powder which has resulted in contamination. The observation of a high carbon content in LEW 
88516,13 highlights the extreme difficulty of trying to obtain representative samples of whole- 
meteorites for this kind of investigation. Presented herein are some further measurements of LEW 
885 16 which should serve to clarify some of the issues raised by the previous investigation. 

A repeat analysis of LEW 88516,13 using high-resolution stepped combustion gave the 
following results: 1614.5 pprn carbon and S13C = -23.7% (compared with 1215.2 pprn carbon 
and Z 8 1 3 ~  = -21.2%~, for the previous analysis). In contrast, a non-powdered sample from the 
interior of the meteorite (LEW 88516,8), prepared for analysis in our own laboratory, was found 
to contain only 75.9 pprn carbon with Z 6 1 3 ~  of -25.6%. This carbon content is now the lowest 
recorded from any SNC meteorite and is clearly more like what would have been anticipated from a 
sample of this nature. It is considered that the enhanced levels of carbon in LEW 88516,13 are the 
result of an input to the sample of extraneous materials. Terrestrial contamination in Antarctica 
prior to collection is discounted since an analysis of an exterior sample of the meteorite (LEW 
88516,9) yielded a carbon concentration of 91.2 ppm, which is only marginally greater than the 
interior fragment. Because of analytical difficulties experienced at low temperatures of this 
extraction it is not possible to derive a satisfactory Z@3C value for LEW 88516,9 although it is 
unlikely that there would be any substantial difference to the other samples. 

The addition of carbon in LEW 88516,13 cannot necessarily be ascribed simply to 
contamination during the crushing of the sample; carbon-bearing components could have been 
added at any time after crushing by exposure of the sample to the atmosphere. In this regard it is 
important to consider the apparent discrepancy in yields between the two analyses of LEW 
885 16,13. Since this sample is a fine powder it would have been anticipated that the carbon yields 
from the two experiments would be comparable. The difference is not the result of an analytical 
problem since the absolute yields released from each extraction (2094 and 1660 ng carbon) are way 
in excess of the detection limit of the capacitance manometer, used to determine the quantity of CO;! 
gas produced during the combustion procedure. Perhaps the difference in carbon yield between the 
two analyses demonstrates that, even though the sample is finely powdered, some characteristic of 
the carbon-bearing material results in variable quantities of it being extracted from the reservoir. 
For instance, the carbon may occur as a thin film on the surfaces of individual particles. In which 
case selection effects, such as removal of samples with differing mean grain size, may cause a 
variation in carbon yield between analyses (coarser grains are likely to have risen to the top of the 
powder and have been extracted for the first analysis). The situation may have been further 
complicated by coagulation of grains, the effects of static charge etc., which may have acted to 
preferentially leave some of the materials within the reservoir. It should be noted that the two 
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analyses of LEW 885 16,13 utilised 1.7232 and 1.01 14 mg of powder respectively; in total this 
represents about 70% of the entire allocation of the sample. Since each analysis was performed on 
a significant fraction of the total sample, problems associated with removal of material from the 
reservoir are more than likely to have caused the disparity in carbon yields between the two 
experiments. A further consideration is that the second analysis, which produced a higher carbon 
concentration, was performed two months after the first; it has to be considered that the addition of 
contamination was timedependent. The remaining sample will be used to assess this. 

Looking in detail at the carbon released from the new analysis of LEW 88516,13 it can be seen 
that there are several carbon-bearing components present (this cannot be done effectively with the 
previous analysis since that sample was analysed using 100°C temperature increments). If it is 
assumed that the vast majority of the carbon in LEW 88516 is the result of laboratory 
contamination then proper characterisation may allow the identification of contaminants in other 
samples where proportionately lower quantities are present. Between room temperature and 25032, 
147 ppm carbon are liberated with a E813C value of ca. -25%. The 613C values then show a 
plateau at -227m over five consecutive temperature steps (between 250 and 400°C), with a 
corresponding yield amounting to 1200 ppm. Between 375 and 475'C, 230 ppm carbon are 
released with Z813C of -29%~. The carbon released over these three temperatures ranges will be 
non-committally referred to as LC1 (0-250°C), LC2 (250-4O0C) and LC3 (375-475'C). Evidence 
for similar components is also found in a further Antarctic shergottite, EET A79001, although in 
different experiments the exact temperature intervals may vary by +25"C. In LEW 88516,8, LC1 
amounts to 22.5 ppm carbon with Z613C of -28960, while LC2 and LC3 account for 21 and 22 
ppm carbon respectively, with corresponding Z613C values of -20 .77~ and -29.9700. Since the 
temperature ranges of combustion for LCI, LC2 and LC3 overlap it is inevitable that there may be 
some slight disparity between the calculated S 1 3 C  values. Nonetheless, it is considered that there 
is good agreement between the carbon isotopic compositions recorded for LC1, LC2 and LC3 in 
sub-samples 13 and 8 of the meteorite. Of interest here are the relative quantities of the three 
different sorts of carbon present in the various fractions of LEW 88516. In LEW 88516,8, 
LCl,LC2 and LC3 occur in roughly equal quantities, whereas in LEW 88516,13, the ratio of 
L C W C l  is about 8, and LC3/LCl is 1.6. In other words, LC2 is 60 times more abundant in LEW 
88516,13 compared to sub-sample 8, whereas the equivalent factors for LC1 and LC3 are only 6.5 
and 10.5 respectively. 

As yet it is not possible to derive the nature of LC1, LC2 and LC3, although they are 
apparently resolvable on a volatility basis. In this respect, LC1 would be considered to represent 
volatile atmospheric contaminants (such as hydrocarbons etc.), which are only very loosely bound 
to the sample. LC2 is less volatile in nature; its carbon isotopic composition (613C = -21 to -22Ym) 
should eventually help in its identification. LC3 is more refractory still, having a combustion 
temperature which is consistent with identification as a fairly complicated organic material 
(terrestrial spores or pollen might be a suitable example). The overall enhancement of LCI, LC2 
and LC3 in LEW 885 16,13 can be explained on the basis of the higher surface area of the sample. 
However, an alternative explanation is that LEW 88516,13 samples parts of the meteorite not 
included in LEW 88516,8. In which case some of the low-temperature carbon could be of pre- 
terrestrial origin. Thus, whilst the results obtained from LEW 885 16,13 might not appear to be of 
direct relevance to the study of SNC meteorites, further investigations of the sample could, in the 
long term, lead to a better understanding of the indigenous components in these meteorites. 
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