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Abstract: Although it is recognized that acidification of freshwater systems results in decreased overall
species richness of plants and animals, little is known about the response of aquatic microbial
communities to acidification. In this study we examined bacterioplankton community diversity and
structure in 18 lakes located in the Adirondack Park (in the state of New York in the United States) that
were affected to various degrees by acidic deposition and assessed correlations with 31 physical and
chemical parameters. The pH of these lakes ranged from 4.9 to 7.8. These studies were conducted as a
component of the Adirondack Effects Assessment Program supported by the U.S. Environmental
Protection Agency. Thirty-one independent 16S rRNA gene libraries consisting of 2,135 clones were
constructed from epilimnion and hypolimnion water samples. Bacterioplankton community composition
was determined by sequencing and amplified ribosomal DNA restriction analysis of the clone libraries.
Nineteen bacterial classes representing 95 subclasses were observed, but clone libraries were dominated
by representatives of the Actinobacteria and Betaproteobacteria classes. Although the diversity and
richness of bacterioplankton communities were positively correlated with pH, the overall community
composition assessed by principal component analysis was not. The strongest correlations were observed
between bacterioplankton communities and lake depth, hydraulic retention time, dissolved inorganic
carbon, and nonlabile monomeric aluminum concentrations. While there was not an overall correlation
between bacterioplankton community structure and pH, several bacterial classes, including the
Alphaproteobacteria, were directly correlated with acidity. These results indicate that unlike more
identifiable correlations between acidity and species richness for higher trophic levels, controls on
bacterioplankton community structure are likely more complex, involving both direct and indirect
processes.
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