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Introduction 
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Global climate change is impacting hydrology, permafrost and vegetation distribution, and flux of carbon and nutrients in arctic and subarctic watersheds.  These impacts will alter terrestrial, aquatic, and even marine ecosystem function.  Carbon export in high latitude ecosystems is high and thought to be increasing as permafrost thawing increases and loads of dissolved organic matter (DOM) increase in river drainages.  Yet, relatively little is known about nitrogen cycling in this environment.  Nitrogen concentrations in arctic freshwaters are low and nitrogen loads are dominated by particulate organic nitrogen (PON) and dissolved organic nitrogen (DON).  It is likely that availability of fixed nitrogen serves as a major factor limiting other biogeochemical processes in this environment, particularly carbon-cycling processes, and will exert a feedback control on ecosystem responses to global climate change.   
Nitrogen Cycling Process 
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Degradation, or mineralization, of organic matter and organic nitrogen produces carbon dioxide, which primarily fluxes to the atmosphere, and dissolved inorganic nitrogen (DIN).  DIN concentrations control ecosystem productivity as well as many other biogeochemical processes occurring within an ecosystem.  DIN is removed via dissimilation to nitrogen gas by microbial processes or by assimilation back into organic nitrogen.  Dissimilation generally occurs in soils and sediments.  Assimilation generally results in organic nitrogen accumulation in plants, sediments, and microbial biomass.  When DIN concentrations are limiting, nitrogen gas fixation will also result in organic nitrogen accumulation.   The balance between the 4 key processes (in red) affecting nitrogen pools dictate nitrogen availability in arctic ecosystems.  Because nitrogen is limiting and carbon is not, these processes represent feedback controls on carbon fluxes and carbon export.  Responses by nitrogen-cycling processes to climate-related changes may be sensitive indicators to ecosystem-level impacts. Thus, it is important to assess the relative rates of these key processes and the factors that control these processes.
Project Approaches
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A study to characterize N-cycle processes in the Yukon River Basin is being conducted.  Study sites have been selected (see map) that represent ranges in DIN/DON ratios, hydrologic gradients, and dissolved organic carbon (DOC) concentrations. Rates of N-cycle processes are being assessed using a variety of incubation techniques to examine what determines the balance between organic and inorganic N concentrations.  The in-depth studies include detailed field characterizations (seasonal, synoptic and diel stream sampling), process level assessments, and experimental manipulations to assess the response to anticipated climate-related changes.  These involve lab incubations with freshly collected sediment and water as well as in situ incubations to study individual processes and whole stream tracer studies to reveal overall net effects of combined process interactions.  
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This research is providing new information on nitrogen-cycling processes and DON in high latitude watersheds and role of DON turnover in the fate and transport of DOC and DIN pools in these watersheds.  This information will provide critical perspective to the potential impact of global climate change in this region.  It is funded under the auspices of the USGS Climate Variability and Change Strategic Initiative and the Water Resources Discipline National Research Program.  
For information on related Yukon River Basin studies, see http://ak.water.usgs.gov/yukon/publications/biblio.php.  For more information on research related to nitrogen cycling processes in other environments, see http://wwwbrr.cr.usgs.gov/projects/EC_biogeochemistry/index.htm. 


