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We previously reported in situ measurement of 9 interstellar S i c  grains in two CM 
meteorites, Murchison and Cold Bokkeveld [I]. The grains were found using an X-ray mapping 
technique which depends on the fact that the yield of Si X-ray photons per incident electron is 
higher in Sic than in other, more abundant, Si-bearing phases. The interstellar nature of the grains 
was established using ion probe measurements of their carbon isotopic compositions. An 
additional 9 interstellar grains have now been identified in Cold Bokkeveld and a summary of the 
carbon isotopic data for all in situ grains measured to date is given in Fig. 1. 

Contamination by terrestrial Sic grains was a problem in some of our early work and 
isotopic measurements provide the only certain way to identify indigenous grains. However, the 
mapping work on both Murchison and' Cold Bokkeveld has also located a number of additional 
Sic grains that have yet to be analyzed in the ion probe but which we nevertheless believe are 
probably indigenous. This belief is based on a comparison of high-magnification stereo-SEM 
photographs with isotopic data. In every case where the carbon isotopes were normal the grains 
had been classified as "possible contaminants.'' Conversely, all grains classified as "probably 
indigenous" had anomalous isotopic compositions, when they could be measured. The total 
number of Sic grains now found is 56 of which 18 are certainly interstellar and the remainder are 
probably interstellar. In every case the grains occur as isolated entities in the matrix. We have not 
found a single Sic particle incorporated in, or physically associated with, any other grain. 

The morphologies of the grains are highly variable, ranging from blocky to elongate. The 
most unusual grain found to date is shown in Fig. 2. C6-924 is both the largest grain found by us 
and the only one with a pronounced rim structure. The rim, which is quite distinct in both 
secondary and backscattered electron images, is indistinguishable from the core in the major 
elements Si and C. No other elements could be detected. Two ion probe traverses were made 
across the grain in an attempt to see whether there was a measurable difference in the isotopic 
composition of the core and rim as might have occurred if the rim had formed at a later stage in the 
evolution of the stellar source. Although there is a hint of a difference in the data, the spatial 
resolution of the probe is simply not sufficient to give a defmitive answer to this question. 

We have also mapped polished sections of the CV meteorite Leoville and the UOC 
Semarkona. The major motivation for this work is the observation that a large fraction of the Sic 
grains, 51 of 64 grains from Semarkona and 30 of 32 grains from Leoville, measured in acid 
residues of these meteorites have normal carbon and silicon isotopic compositions [2]. Either these 
grains are terrestrial contaminants or they point to the existence of a solar nebular source of Sic in 
meteorites. Because the concentration of Sic grains in both meteorites is low compared to that in 
CM meteorites this work has gone slowly and we give only a progress report here. Two Sic  
grains, one of which seems indigenous, have been found in Semarkona. For Leoville 3 of the 4 
Sic grains located appear indigenous. As in the CM meteorites, the Sic  grains occur isolated in 
the matrix. When a large enough number of grains have been found, these sections will be Au- 
coated and measured in the ion probe. 

In an earlier study of the enstatite chondrite Qingzhen, we found a number of grains of 
isotopically normal Si3N4, which apparently formed by exsolution from kamacite, Fe3P and Ni3Si 
[3]. This is a process that could also give rise to solar system Sic  under the appropriate 
conditions. Thus it is possible that in Semarkona and Leoville the isotopically normal Sic formed 
in the metal, while the presolar Sic is to be found exclusively in the matrix. If this is correct then 
the overwhelming predominance of isotopically normal grains in the acid residues of these two 
meteorites should be reflected in the proportion of Sic grains found in situ in the metal versus 
those found in the matrix. However, as already mentioned, all the Sic  grains located so far in 
Semarkona and Leoville have been found in the matrix. Consequently, it appears that if the 
isotopically normal Sic  is indigenous to the meteorites, which has yet to be confumed by isotopic 
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measurement of the in situ grains, it did not form in the metal but must have formed in the nebula. 
Additional mapping work is in progress and will be reported at the conference. 
References: [I] C. M. O'D. Alexander et al. (1990) Nature 348, 715. [2] C. M. O'D. 
Alexander et al. (1991) L.P.S.C. XXII, 5. [3] C. M. O'D. Alexander et al. (1990) Meteoritics 
25, 347. 
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Fig. 1 Carbon isotopic ratios for 18 in 
situ Sic  grains in Cold Bokkeveld and 
Murchison. The arrow shows the 
average value of 686 single grain 
analyses from residues KJG and KJH 
(courtesy of P. Hoppe). 

Fig. 2 An unusual rimmed in situ Sic grain, C6-924, in Cold Bokkeveld. 
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