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Miniaturized Mössbauer Spectrometers (MIMOS 

II), are part of the payload of several space missions, 
including the NASA Mars Exploration Rovers, of 
which Opportunity is still in operation. For more than 
ten years, the instruments have contributed to the 
success of the mission by identifying and characteriz-
ing many different iron-bearing mineral phases and 
measuring their presence on surface of the Red plan-
et. They have also been used to quantify the distribu-
tion of iron within these different phases and identify 
their oxidation states.   

 
One of the central questions is how did the iron 

oxides form and are they of inorganic or maybe bio-
genic origin? To contribute to the understanding of 
these puzzling questions, we have recently begun to 
utilize terrestrial based MIMOS II devices to measure 
the spectral signatures of synthetic and biogenic iron 
(oxyhydr)oxide minerals such as hematite, magnetite, 
siderite and ferrihydrite. The obtained spectra are 
compared to analyses collected using a standard 

Mössbauer spectrometer in transmition mode. 

 
Early results indicate that a suspension of hema-

tite can be identified after only one hour of measure-
ment. This serves as the basis for further experiments 
which will observe the real-time, in-situ, biogenic 
transformations of ferrihydrite to magnetite by the 
Fe(III)-reducing bacteria Geobacter sulfurreducens. 
Biological processes play a fundamental role in iron 
cycling on Earth and in the resulting mineral for-
mation.  

 
The purpose of this study is to develop new methods 
of monitoring biogenic and chemical iron 
(oxyhydr)oxide mineral transformations in-situ, with 
the eventual aim of searching for  clues of biological 
processes which may have once occurred on Mars by 

comparisons to the Mössbauer  data collected by the 

rovers. 
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Fig. 1 1g hematite suspended in water measured with MIMOS II

Fig. 1:  1g natural hematite suspended in water measured with 
MIMOS II 

Fig. 2:  Reduction of Ferrihydrite with  ‘ Geobacter sulfurreducens 

‘ and  AQDS (electron shuttle), analysed with MIMOS II 
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