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In South and Southeast Asia, estimates of more than 100 

million people are being chronically exposed to arsenic (As) 
through the regular consumption of contaminated groundwater 
[1]. The reduction of iron oxyhydroxides by microoorganims 
releases inorganic arsenic adsorbed onto the sediment into the 
groundwater, but many questions remain about which 
organisms and substrates are most important in affecting As 
concentrations. In particular, the origin of the organic carbon 
that is driving the dissimilatory reduction has only been 
directly determined at one site. This study aims to further 
elucidate the organic carbon sources that stimulate anaerobic 
bacterial communities.   

We characterized the indigenous bacterial community via 
measuring phospholipid fatty acid (PLFA) abundances, 
distributions and carbon isotopic compositions (δ13C and Δ14C) 
in the local groundwater collected from two villages in 
Bangladesh. These sites exhibit a range of groundwater arsenic 
concentrations relative to depth. Preliminary results of PLFA 
analysis of sediment core samples reveal cell density estimates 
ranging from 3.9 x 106 to 1.1 x 107 cells/gram of sediment, 
typical of aquifer environments. Initial data reveal a possible 
correlation between cell density estimates and arsenic 
concentration in the groundwater at one site. PLFA 
distributions are indicative of typical anaerobic microbial 
communities. Stable and radiocarbon isotopic compositions of 
these PLFAs, and comparison to isotopic compositions of 
potential carbon sources (DOC, TOC, DIC) is ongoing and 
will be used to identify the carbon substrates most important to 
these communities.   

 


