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Cape Breton Highlands, 1977
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Foliage Protection Strategy

Population Control Strategy

SilviculturalStrategy



Management strategy 
is built from 

Population dynamics

~35-40 year outbreak cycle

Royama1984



What drives spruce budworm 
outbreak cycles?
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Silviculturalhypothesis

Forest regeneration 
cycle takes 
~70 years

Forest regeneration cycles drive budworm outbreaks
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Tree ring data too 
short and imprecise



Silviculturalhypothesis 2.0

Forest composition influences outbreak intensity

To an 
ŜȄǘŜƴǘΧ

More hardwood
content = 

Less defoliation&
shorter duration

Zhang et al. 2018

Balsam fir:black spruce 
ratio influences 

stand susceptibility
Bognounouet al. 2017 

Silviculturalstrategies?



Oscillatory hypothesis

Predator-prey cycles drive budworm outbreaks



Oscillatory hypothesis

Predator-prey cycles drive budworm outbreaks

ΧōǳǘΣ ƴƻ Řŀǘŀ ŦƻǊ 
the rise

Only data for 
collapsing 

populations

Royama1984
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Oscillatory hypothesis

1968197119731975

Outbreaks are synchronous across the landscape

Moth dispersal 
does not spread 

outbreaks

Regional 
outbreaks are 

inevitable
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