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Introduction: Presolar silicon carbide (SiC) grains are the best studied of all the presolar grain types, with over 

17,000 individual grain analysed to date [1]. This is due to their relatively large size, abundance, and high concentra-

tion of trace elements. However, the majority of these grains were separated from their h ost meteorites with harsh 

acids, which damage the surfaces of the grains [2,3]. As a result, grain coatings [4] or implanted atoms from the in-

terstellar medium [5,6], may be lost. For this reason, a ‘gentle separation’ method was developed [7], which allows 

SiC grains to be extracted without the use of acids. 

This study will compare presolar SiC grains from two acid residues with in -situ grains from two meteorites, in 

order to determine any differences caused by extraction method. The identification and analysis of gently separated 

grains is on-going, but will be added to the comparison when analysed. 

Methods: Two acid residues of Murchison were acquired for this study- a small sample of Amari et al.’s KJG 

fraction [8], and another from John Arden, which was  produced following Amari et al.’s procedure [8]. A small ali-

quot of each residue was distributed over a piece of gold foil. In addition, two polished sections, Acfer 094 and GRA 

95229, were prepared for the analysis of in-situ grains. Gently separated presolar SiC grains were prepared using an 

adaptation of the method from Tizard et al. [7]. 110 mg of Murchison was disaggregated and size separated, before 

being distributed onto pieces of gold foil. 

In-situ and acid residue presolar SiC grains were identified by mapping for 12C/13C, 14N/15N and δ29,30Si/28Si on a 

Cameca NanoSIMS 50L, and selecting grains which displayed anomalous isotope ratios. These grains are then 

depth-profiled using a Time-of-Flight Secondary Ion Mass Spectrometer (TOF-SIMS) [9], in order to identify any 

heterogeneity in the elemental or isotopic composition of the grains. 

Gently separated SiC grains are identified by EDX mapping on a Zeiss Sigma SEM, in order to preserve any 

coatings or implanted material. These grains are then depth-profiled using TOF-SIMS whilst C, N and Si isotope 

ratios are obtained using the NanoSIMS. 

SiC grains are imaged using the SEM at all stages of the analysis, in order to identify grain morphologies, and in 

the case of in-situ SiC grains, the surrounding mineralogy. 

Results: At the present time, 55 in-situ (52 mainstream and 3 AB grains) and 64 acid residue (60 mainstream 

and 4 AB grains) have been identified by NanoSIMS analyses . These have been analysed for their C, N and Si iso-

topic compositions with high spatial resolution, to ascertain whether there is any isotopic heterogeneity within the 

grains.  

The mainstream acid residue and in-situ grains have almost identical C-N isotope ratio distributions, whilst the 

AB grains appear to have lower 12C/13C ratios in the acid residue grains. However, with only 7 AB grains having 

been analysed, it is possible that this may be due to statistics. Both the acid residue and in-situ grains display similar 

distributions on a Si 3-isotope plot. 

Both C and Si (as well as 12C/13C and δ29,30Si/28Si) are uniform throughout each grain. Some grains display ap-

parent heterogeneity in the N distribution, but it is possible that some high resolution heterogeneity may arise from 

topographic artefacts. This is discussed in greater detail by Lyon et al. (this conference). Trace element depth profil-

ing by TOF-SIMS is on-going, and will be presented at the conference. 
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