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Abstract .  Nitrogen (N) deposition and its impact on terrestrial and aquatic 
ecosystems is a concern facing federal land managers at the Lye Brook Wilderness 
in Vermont and other protected areas throughout the northeastern United States. 
In this study, we compared N production in soils with N concentrations and outputs 
in leachates to determine how forest cover types differ in regulating N losses. Also, 
precipitation inputs and modeled estimates of streamwater outputs were used to 
calculate a watershed N budget. Most ammonium and nitrate were produced in 
organic soils with deciduous cover. Softwood stands had low net nitrification rates 
and minimal N leaching. A comparison of watershed inputs and outputs showed a 
net gain in total dissolved N (5.5 kg ha-' yr-l) due to  an accumulation of dissolved 
inorganic N. The Lye Brook Wilderness ecosystem has N budgets similar to other 
forested ecosystems in the region, and appears to be assimilating the accumulating 
N. However seasonal losses of nitrate observed in mineral soils and streamwater may 
be early wanings of the initial stages of N saturation. 
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1. Introduction 

High inputs of nitrogen (N) have raised concerns about N saturation 
in forests of the northeastern United States. Throughout the region, 
undisturbed forests are typically N-limited and some forests have a 
tremendous capacity to retain additional N in biomass and soils (Aber 
et al., 1995). Other forested ecosystems are more limited in this capacity 
and may reach a point where N inputs exceed the biological demand 
for N (Kahl e t  al., 1993; Norton et  al,, 1994; Gilliam et  al., 1996). 
Forests that are exposed to elevated N additions may exhibit several 
characteristic responses, including plant nutrient imbalances (Schulze, 
1989; Aber e t  al., 1995; Cronan and Grigal, 1995), cation depletion 
(Reuss and Johnson, 1986), and acidification and eutrophication of 
streamwater due to additions and production of NO3-N (Henriksen et  
al., 1992; Stoddard, 1994). 
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