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Book ***** Print on Demand *****.Nutrient enrichment from atmospheric deposition, agricultural activities,
wildlife, and domestic sources is a concern at Acadia National Park on Mount Desert Island, Maine, because of
the potential problems of degradation of water quality and eutrophication in estuaries. Degradation of water
quality has been observed at Bass Harbor Marsh estuary in the park but only minimally in Northeast Creek
estuary. Previous studies at Acadia National Park have estimated nutrient inputs to estuaries from atmospheric
deposition and surface-water runoff, and have identified shallow groundwater as an additional potential
source of nutrients. Previous studies at Acadia National Park have assumed that a certain fraction of the
nitrogen input was removed through microbial denitrification, but rates of denitrification (natural or
maximum potential) in marsh soils have not been determined. The U.S. Geological Survey, in cooperation with
Acadia National Park, measured in-place denitrification rates in marsh soils in Northeast Creek and in Bass
Harbor Marsh watersheds during summer 2008 and summer 2009. Denitrification was measured under ambient
conditions as well as after additions of inorganic nitrogen and glucose. In-place denitrification rates under
ambient conditions were similar to those reported for other coastal wetlands, although they were generally
lower than those reported for salt marshes having high ambient concentrations of nitrate (NO3). Denitrification
rates generally increased by at least an order of magnitude following NO3 additions, with or without glucose
(as the carbohydrate) additions, compared with the ambient treatments that received no nutrient additions.
The treatment that added both glucose and NO3 resulted in a variety of denitrification responses when
compared with the addition of NO3 alone. In most cases, the addition of glucose to a given rate of NO3 addition
resulted in higher...
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