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Introduction:  The jarosite group minerals have 

received increasing attention since the discovery of 
jarosite on the Martian surface by the Mars 
Exploration Rover-Opportunity.  Jarosite has the 
ability to incorporate foreign ions within its structure, 
which has led to investigations regarding the use of 
jarosite as an indicator of aqueous and biological 
processes on Earth and Mars.  The use of laser 
desorption Fourier transform mass spectrometry has 
revealed the presence of organic matter in several 
jarosite samples from various locations worldwide.  In 
addition, analysis of jarosite precipitated by 
acidothiobacillus ferroxidans showed mass spectral 
patterns similar to natural samples. One of the organic 
cluster ions within the natural jarosites has been 
attributed to glycine, based on results from 
combinations of glycine with synthetic jarosite and 
K2SO4.  The ability to observe these organic signatures 
in jarosite samples with an “in situ” instrumental 
technique, such as employed in this study, furthers the 
goals of planetary geologists to determine whether 
signs of life (e.g., the presence of biomolecules or 
biomolecule precursors) can be detected in the rock 
record of terrestrial and extraterrestrial samples. 

Results/Conclusions:  Our studies indicated that 
glycine was present on intact natural jarosite samples 
from 4 out of 7 worldwide locations.  Additional high 
mass, complex ions were also observed in all 7 
samples including the microbial precipitate. The source 
of the glycine or other organic molecules detected in 
the natural jarosite samples (i.e., if they were 
biologically produced) is unknown.  A biological 
origin is possible because jarosite formation can be 
microbially mediated.  It is also difficult to dismiss the 
possibility of a biological origin for these molecules 
considering the ubiquity of microorganisms in the 
surface environments where jarosite is typically found 
on Earth and the similarity of the microbial mediated 
laboratory precipitate spectra to those of the natural 
samples.  The direct detection of organic molecules 
associated with natural jarosite by LD-FTMS was 
demonstrated suggesting that the use of laser 
desorption mass spectrometry is an appropriate 
approach for the analysis of minerals returned to Earth 
from other planets or for in situ exploration on Earth. 

The overall advantage of our method and 
instrumental approach is in the ability detect the 
presence of organic molecules from fragment or cluster 
ions observed in the LD-FTMS spectra in a relatively 

short time without extensive sample preparation. This 
study has shown that cluster ion patterns are unique to 
the geomatrix-molecule combination and that organic 
molecules can be identified within terrestrial jarosite 
samples.  
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