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Summary

Nitrogen deposition and the combination of nitrogen (N) and sulfur (S) deposition have long been studied for their direct acidifying or eutrophication
effects.  While the biogeochemical pathways for acidification, N saturation, and eutrophication are known,  recent studies suggest calcium (Ca2+) 
depletion from soils and nitrogen enrichment of surface waters, which are consequences of atmospheric N and S deposition, are changing the 
nutrient balance, or stoichiometry, of keystone or charismatic species in many ecosystems.  This will have long-lasting ecosystem scale consequences.

Our Ca2+ depletion examples of eastern deciduous forest, forest floor macro-invertebrates, passerine birds, and freshwater zooplankton come from 
scientists whose visionary work we gratefully acknowledge.  Our N enrichment and disruption of lake N:P ratios comes from a series of studies by 
the authors and their colleagues.  

Together, these examples illustrate additional pathways by which N and S deposition are altering ecosystems.  They suggest profound and possibly 
permanent changes in northern hemisphere ecosystems via alterations of major biogeochemical cycles .  
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Pathways and Effects of Nitrogen Deposition
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