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Abstract


Eutrophication as a result of anthropogenic nitrogen inputs is a major concern for the health of coastal ecosystems due to the anoxic conditions that can result. These nitrogen inputs can affect the cycling of nutrients in the estuary. West Falmouth Harbor, in Falmouth, MA, receives a large input of anthropogenic nitrogen through groundwater. I looked at two components of the nitrogen cycle, potential nitrification and dissimilatory nitrate reduction to ammonium (DNRA). I observed rates of potential nitrification between -68 and 2,030 mol N m-2 day-1. I found significant differences in potential nitrification between the different locations in the harbor. I believe this is due to anoxic conditions in the sediments in parts of the harbor. I examined potential DNRA using 15NO3- addition methods by adding the nitrate to either the sample’s overlying water or injecting it deep into the sediments. Rates of potential DNRA for overlying additions ranged from 889 to 1,650 mol N m-2 day-1, while rates for injection additions ranged from 2,930 to 4,750 mol N m-2 day-1. I found a significant difference between the two different addition treatments. Since DNRA is favored in reducing environments, it would be expected that the addition of nitrate to the lower, reducing sediments increase rates of DNRA. Based on these results, DNRA can be a significant sink for nitrate in the estuary. As a result, estimations of denitrification relying on nitrate uptake may overestimate the amount of nitrogen leaving the system as N2 gas.

