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Abstract 
 
This project addresses the question: ‘Can Hg stable isotope ratios be used to track the fate 
and transport of Hg and to distinguish between biological vs. non-biological 
transformations of Hg ? 
 
The goal of this research is to determine if Stable Isotope Fractionation (SIF) occurs 
during the reduction of Hg(II) to Hg0 by the bacterial enzyme mercuric reductase and if 
so, examine SIF in highly contaminated water samples where indigenous bacteria possess 
active reductases.  
 
Specific objectives are: 1) Optimization of experimental setup to determine SIF during 
reduction of Hg[II] to Hg0 by a pure culture of bacteria possessing mercuric reductase. 2) 
Determination of the effect of temperature, concentration of substrate, the extent of 
reaction completed, and choice of electron donors on SIF during bacterial reduction 3) 



Determination of the extent of SIF during reduction of Hg[II] to Hg0 in a contaminated 
natural water sample. 
 
The knowledge of extent of fractionation during these transformations would assist 
steering remediation efforts by (i) identifying processes that affect Hg speciation in the 
environment and (ii) tracking sources of mercury pollution. 
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