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Microbial communities were compared in 13 samples along contaminant transport pathways in shale (FW106, FW413, GW537, PTMW02, and GW085), gravel (FW231 and FW410), surface (NT and BCK10.15) and limestone karst (GW703, SS04 and GW714) pathways in addition to an uncontaminated background sample (FW301) from the DOE ERSP-Field Research Center (FRC) at the Y-12 National Security Complex in Oak Ridge, TN.  Genomic DNAs were isolated from groundwater, purified, amplified with primers 27F and 1492R, and cloned to produce 16S rRNA gene libraries. Over 4000 clones were sequenced, and data was analyzed using DOTUR.  The most highly contaminated groundwater, FW106 and FW413 (pH ~3.7; ~2,000 mg nitrate/l; ~20 mg uranium/l), had limited diversity with Shannon Index values of 0.96 to 1.62 compared to 7.4 at the background site.  Diversity values increased along the contaminant gradient in the shale pathway with decreased contaminant levels.  Diversity was higher in the gravel, surface and limestone pathways (4.3-6.8) which also had higher pH and lower contaminant levels.  Clones from the highly contaminated groundwater in the shale pathway were dominated by a γ-Proteobacterium, related to Frateuria and Rhodanobacter spp.  The proportion of this organism was directly correlated with the level of contamination.  Less contaminated groundwater along the shale and the gravel pathway contained communities strikingly different from the highly contaminated groundwater. Our results suggest that microbial community composition at the FRC is strongly influenced by contaminant (i.e., nitrate, uranium) and pH levels. 

