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Repeated eastern spruce budworm infestations have profoundly influenced Maine’s spruce-fir forest. This native insect 
has historically infested the Northern Forest every 30 to 50 years, causing widespread defoliation, growth reduction, 
and mortality of balsam fir and spruce trees. The last outbreak occurred 1972-1986 and motivated extensive salvage 
harvests, typically commercial clearcuts. As Maine anticipates the next outbreak, regenerating forest in previously 
salvaged areas is still young and less vulnerable than in the 1970s. However, greater than 2 million acres consist of 
vulnerable poletimber and sawtimber.

Developing methods to anticipate and address the challenges presented by large-scale outbreaks coupled with 
changing forest conditions, management practices, and public policy is critical. NSRC researchers used a forest 
landscape model, LANDIS-II (LANDscape Disturbance and Succession), to simulate different forest management and 
budworm outbreak scenarios across a 10-million-acre study area in northern Maine. Scenario outcomes were analyzed 
to improve understanding of how harvesting, budworm mortality, and salvage logging interact and influence wood 
supply, forest composition, and vulnerability to subsequent outbreaks. 

Their 100-year projections show that many areas in northern Maine that did not support balsam fir and spruce in 2010 
may transition to more mixed composition with a significant spruce-fir component by 2050, substantially increasing the 
area at risk of subsequent outbreaks. During an outbreak, the combination of budworm-induced mortality and salvage 
harvesting will cause a rapid decline in spruce-fir biomass, followed by gradual recovery.  Spruce-fir dominant forest will 
persist in many areas, but harvest-budworm interactions may lead to broad-scale changes in forest type distributions.
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