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Introduction: Primitive meteorites were a main contributor 

of organic material to the early Earth. Amino acids from meteor-
ite infall in particular may have played a role in the formation of 
life. Previous work characterising the organic matter in meteor-
ites [e.g. 1] has almost exclusively been carried out on bulk sam-
ples with the organic material extracted from the meteorite. Pre-
vious studies have also shown that the extraction process can al-
ter the abundances of amino acids [2] and that it is unclear 
whether amino acids found in meteorites are, at least partially, 
produced in the extraction process [3]. 

To avoid these problems in this study, amino acids were ana-
lysed in-situ using C60-time-of-flight secondary ion mass spec-
trometry (C60-TOFSIMS). C60 primary ions produce molecular 
secondary ions with high efficiency and little fragmentation. 
Depth profiling is also possible. 

Sample: The analysed sample stems from a fragment of the 
Murchison meteorite in our collection at the University of Man-
chester. A small piece was broken off to expose a fresh surface 
for analysis. This surface was not coated or analysed by other 
techniques, which could have contaminated it before the C60-
TOFSIMS analysis. Two areas 128µm in size were studied. 

Instrumentation: Our C60-TOFSIMS instrument is de-
scribed in more detail in [4,5]. Recording a whole mass spectrum 
up to mass 2000 allows for parallel detection of almost all organ-
ic matter found in primitive meteorites and mapping it with a spa-
tial resolution of 2-3µm. A mass resolution of up to 5000 together 
with a mass accuracy of a few tens of ppm allows for the unam-
biguous identification of organic molecules. 

Results: We have identified several amino acids in the analy-
sis of fresh sample surfaces from the Murchison meteorite. The 
spatial distributions of these amino acids show a correlation with 
the Mg-distribution in both areas. 

The abundance pattern for Alanine, Aminobutyric Acid, Pro-
line, Valine and Glutamic Acid in both areas is similar to the 
relative abundances previously reported [6] with the exception of 
Proline, which is very high in our sample. We also detected Ser-
ine, Cysteine, Methionine and Phenylalanine, which haven’t been 
reported previously whilst not detecting Glycine and Aspartic 
Acid which have been reported elsewhere [6]. 

Discussion: Although TOFSIMS is not able to differentiate 
enantiomers to test for racemic composition; the similarity of the 
abundance pattern would suggest that the amino acids are indeed 
indigenous and not contamination. The spatial correlation with 
Mg could suggest that Mg might have played a role in the for-
mation or alignment of these amino acids. Mineral surfaces have 
been shown to specifically interact with certain organic mole-
cules [7,8] but further analyses are necessary to confirm if and 
how Mg, or the corresponding mineral, has played a role. 
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