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Introduction:  Banded iron formations (BIFs) re-

cord the removal of reduced iron from the Earth’s 
oceans, recording large-scale oxidation of the surface.  
There are several different pathways to produce oxi-
dized iron in a mostly reduced ocean, including anoxy-
genic photosynthesis, abiotic oxidation with free oxy-
gen, and biologically-mediated Fe oxidation, the latter 
two of which rely upon O2 produced by oxygenic pho-
tosynthesis.  Teasing apart the different methods of 
BIF formation is difficult without methods of discrimi-
nating between these processes.  Fe isotope analysis is 
a relatively new method for plausibly differentiating 
between these mechanisms, but it requires knowledge 
of fractionation factors imparted by these processes 
which is lacking.  Understanding biological fractiona-
tion of Fe may also open a new avenue in terms of 
biosignatures and the search for evidence of life any-
where where Fe is present. 

Our study:  Using a strain of Marinobacter 
aquaeolei as our model organism, we have been study-
ing the formation of iron oxides under different condi-
tions.  Unlike some other organisms which require 
highly acidic conditions and use different reaction 
chemistries, this organism is a facultative lithotroph at 
circumneutral pH.  Here we report the results of sev-
eral incubations designed to measure Fe isotope frac-
tionation by looking at the isotopic composition of Fe 
oxides produced.  As free Fe2+ is not stable in solution 
under a oxygen atmosphere, ligands play a large role in 
stabilizing reduced iron and controlling the balance 
between biotic and abiotic pathways.  Understanding 
the role of ligands may be crucial for interpreting these 
results, and we discuss ligand binding and its effect on 
Fe oxidation in solution. 
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