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            Abstract
The flux of nitrogen from land and atmosphere to estuaries and the coastal ocean has increased substantially in recent decades. The observed increase in nitrogen loading is caused by population growth, urbanization, expanding water and sewer infrastructure, fossil fuel combustion and synthetic fertilizer consumption1,2. Most of the nitrogen is removed by denitrification in the sediments of estuaries and the continental shelf, leading to a reduction in both cultural eutrophication and nitrogen pollution of the open ocean3,4. Nitrogen fixation, however, is thought to be a negligible process in sub-tidal heterotrophic marine systems5. Here we report sediment core data from Narragansett Bay, USA, which demonstrate that heterotrophic marine sediments can switch from being a net sink to being a net source of nitrogen. Mesocosm and core incubation experiments, together with a historic data set of mean annual chlorophyll production6,7, support the idea that a climate-induced decrease in primary production has led to a decrease in organic matter deposition to the benthos and the observed reversal of the net sediment nitrogen flux. Our results suggest that some estuaries may no longer remove nitrogen from the water column. Instead, nitrogen could be exported to the continental shelf and the open ocean and could shift the effect of anthropogenic nitrogen loading beyond the immediate coastal zone.
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                        Multi-decadal mean annual water column chlorophyll 
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Figure 2: 
                        Mean summer (17â€“23â€‰Â°C) N
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Figure 3: 
                        Net N
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                         fluxes measured across a gradient of organic matter loading in mesocosms at the Graduate School of Oceanography.
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Most of the nitrogen reaching the costal ocean is removed by denitrification in marine sediments. Nitrogen fixation, however, is thought to be a negligible process in sub-tidal heterotrophic marine systems. Fulweiler et al. now show that marine sediments can switch from being a net sink to being a net source of nitrogen. The results of experiments mimicking the coastal marine environment, together with a historic dataset of mean annual chlorophyll production, suggest that a climateinduced decrease in primary production has led to a decrease in organic matter deposition to the sea floor and the observed reversal of the net sediment nitrogen flux. Some estuaries may therefore no longer be providing the useful nitrogen retention and removal services that they once did. This change could shift the effect of anthropogenic nitrogen loading beyond the immediate coastal zone and into the open ocean.
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