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Introduction:  The isotopic compositions of presolar grains act 

as probes of galactic chemical evolution and stellar nucleosynthesis 
[1, 2], while abundances and characteristics of presolar grains record 
thermal processing in the solar system [3, 4].  We have found that N 
isotopic compositions of SiC grains from Colony (CO3.0) differ 
from those in other meteorites in ways that are not predicted by the 
compositions of other elements or the history of the host meteorite. 

Background:  The N ratios of SiC in a single meteorite vary 
with grain size, e.g., [1, 2], so comparisons must be made using SiC 
of the same size.  The isotopic compositions of Si, C, Ti, etc. indi-
cate that all chondrites sampled the same mixture of presolar SiC 
grains [1, 2, 5].  The N ratios inherited from the stellar source are 
modified by spallation reactions, which lower the 14N/15N ratio.  The 
N ratios are also subject to contamination by 15N-rich terrestrial N. 

Discussion:  Cosmic ray exposure in the host meteorite de-
creases 14N/15N.  Cosmic ray interactions in surrounding materials 
increase the 21Ne/22Ne of presolar diamonds with increasing cosmic 
ray exposure age.  On a Ne 3-isotope plot (Fig. 1a), diamonds from 
Orgueil, with a CR age of ~4.5 Ma, plot to the right of those for 
Murchison (CR age ~2 Ma).  Colony diamonds plot in between, 
suggesting an intermediate exposure age.  Murchison 3µm KJG SiC 
is more 15N-rich than 2-4µm Orgueil, and Colony 1µm SiC is more 
15N-rich than Murchison 1µm KJE (Fig. 1b).  Parent body cosmic 
ray exposure cannot explain these trends.  We have also ruled out 
terrestrial contamination. Thus, differences in stellar sources, cosmic 
ray exposure history of the host meteorite, and terrestrial contamina-
tion did not produce the unusual N compositions of Colony SiC.  
This leaves differences in interstellar history (which would require 
packets of material to remain isolated both in interstellar space and 
in the solar system) and pre-accretionary history in the solar system.  
We suggest that the same nebular processing that produced the CO-
chondrite bulk composition and abundance patterns of presolar 
grains [4] also produced excess cosmogenic 15N in SiC in the CO3 
parent material prior to accretion of the host meteorite. 
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Figure 1:  Isotopic ratios for diamond separates (a), and SiC (b) 
Colony & KJE <2µm; Orgueil & KJG 2-4 µm. Data: [1, 2, 4, 6, 7]  
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