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Acid Deposition Effects on 
Adirondack Ecosystems: Linkages 
Among Streams, Soils and Sugar 
Maple Health  

Investigators: Gregory Lawrence, U.S. Geological Survey 
  Timothy Sullivan, E&S Environmental Chemistry 
  Scott Bailey, USDA Forest Service 
  Todd McDonnell, E&S Environmental Chemistry  



Soil-Stream Water 
Linkages 
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Base Cation Surplus in Stream Water (µmol L-1)
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Two Fundamental Problems:  
1.  Accelerated loss of calcium 
2. Mobilization of inorganic aluminum 



Base Cation Surplus (µmol L-1)
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Measurements 

• Tree species composition—overstory and 
understory. 

• Canopy condition. 

• Growth history. 

• Soil chemistry 

• Stream chemistry 
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Soil-Stream Relationships
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Distribution of Base Saturation

Average Values by Watershed
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Seedling abundance related to soil calcium 
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Relative Abundance of Sugar Maple Seedlings 





Sugar Maple Radial Growth History
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1) Sugar maple are found on calcium-poor soils. 
2) Regeneration is low where calcium is low. 
3) Radial growth is decreasing in most trees. 
4) Sugar maple regeneration is weak in watersheds with acidified 

streams. 

Conclusions 
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