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Introduction: Measurements of 
12

C/
13

C, 
14

N/
15

N and δ
29,30

Si as well as the isotope systems of other elements 

have been obtained from ~17,000 presolar SiC grains cumulatively from many laboratories over a period of >25 

years [1].  14,731 (~85%) of these reported analyses are of SiC grains extracted from the Murchison (CM2) meteor-

ite.  The wide spread of 
12

C/
13

C, 
14

N/
15

N and δ
29,30

Si values measured from these grains [2] lead to models of diverse 

astrophysical environments where the grains formed.  There are however instrumental artefacts associated with high 

spatial resolution SIMS analyses that can potentially distort measured isotope ratios of grains [3-5] and this work 

continues the effort to quantify and understand these effects in order that more accurate analyses may be obtained.  

In this study, SiC grains separated from the CM2 carbonaceous chondrite Cold Bokkeveld were analyzed by Na-

noSIMS for 
12

C/
13

C, 
14

N/
15

N, δ
26

Mg and δ
29,30

Si. An aim was to test whether the grain types and distribution of iso-

tope ratios found from the Murchison meteorite were matched by another CM2 meteorite.  A further aim was to ob-

tain high spatial resolution (~100nm) analyses with depth profiling through grains to build up 3 dimensional recon-

structions of the distribution of 
12

C/
13

C, 
14

N/
15

N and δ
29,30

Si in the grains to test for isotopic heteorogeneity in the 

grains   Systematic high spatial resolution (< 100nm) analyses of SiC grains have, in general, not previously been 

obtained.  A particular target of study was to obtain 
14

N/
15

N distributions with high spatial resolution.  The deter-

mined 
14

N/
15

N range of  8000 to 290 (the terrestrial value) for mainstream grains and 8000 to 50 for A+B SiC grains 

is difficult to understand from nucleosynthetic models [6] and detailed modelling of molecular ion transmission arte-

facts in the NanoSIMS suggest that some isotopic fractionation may be related to instrumental fractionation process-

es [3]. An aim of this study was to establish to what degree this range would be reproduced when cognizant of in-

strumental fractionation effects. 

Experimental Methods: SiC grains isolated from the Cold Bokkeveld meteorite were produced by J. Arden 

nearly 30 years ago using the methods of [7].  A NanoSIMS 50L installed at the University of Manchester was used 

for analyses, simultaneously detecting 
12,13

C
-
, 

12
C

14
N

-
, 

12
C

15
N

-
 and 

28,29,30
Si

-
 on 7 multiplier detectors.  A primary Cs

+
 

current of ~0.5pA (D1-5 aperture setting) and spatial resolution ~100nm was used.  A Hyperion source for high spa-

tial resolution O
-
 analysis of the grains was subsequently used to acquire ~100spatial resolution analyses of δ

26
Mg, 

Al/Mg and δ
29,30

Si using positive secondary ions. The residue containing presolar SiC was spread over gold foil and 

imaged using secondary ions, in particular C and Si to establish the presence of SiC grains. 

Experimental Results: As in Murchison, the average size of SiC grains was found to be >1 µm and A+B grains 

(
12

C/
13

C<10) were found to be more prevalent (~17%) than in Murchison (4-5%).  The CN
-
 distribution could be 

complex within and around the grains and δ
13

C and δ
15

N was measured to be heterogeneous within some grains. 

Detailed analytical data for analyses of 93 SiC grains from Cold Bokkeveld will be presented and implications dis-

cussed. 
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