Factors controlling the extent of eutrophication and toxicity in sulfate-
polluted freshwater wetlands
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ABSTRACT: Increased sulfur loads odginating from polluted surface water and groundwater, and
from enhanced atmospherc input, are a major threat to the biogeochemical functioning and
biodiversity of freshwater wetlands, Sulfate reduction, normally plaving a modest role in these
systems, becomes the most important biogeochemical process, inducing severe eutrophication
and zulfide toxicity, In field enclosure experiments we obzerved striking differences between the
responszes of two freshwater marshes to sulfate. On one location sulfate addition resulted in
strong phozphorus mobilization without zulfide accumulation, whereaz high sediment zulfide
concentrations, known to be toxic to wetland macrophytes, were reached in the other marsh
without eutrophication occurring, The results could be explained by differences in groundwater
iron dizcharge and nutrdent contents of the peat sediments, Sulfate reduction rates appeared to
be limited by either electron donor availability (first marzh) or electron acceptor availability
[zecond marsh). The implications of these findings are explained in relation to freshwater wetland
management,
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