Can Landscape-scale Management Influence Insect Outbreak Dynamics?
A Natural Experiment for Eastern Spruce Budworm
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The balance of evidence suggests forest insect outbreaks today are more damaging than ever because of changes
in forest composition and structure induced by fire suppression and post-harvest proliferation of tree species
intolerant to herbivory. We hypothesized that landscape connectivity of acceptable host trees increases defoliator
population connectivity, altering the dynamics and spatial structure of defoliator populations, and thus increasing
forest susceptibility to insect pest damage. We evaluated this hypothesis for eastern spruce budworm
(Choristoneura fumiferana; Clemens) within a 2 million ha “experimental” landscape at the international border
between Minnesota and Ontario, containing wilderness plus two contrasting patterns of harvesting (coarse vs.
fine). Wavelet analysis of forest composition maps produced by remote sensing revealed fine spatial structure
and offered some support to the existence of separate zones of host species spatial structure corresponding with
political boundaries of the study landscape. Yet current spatial structure in host trees was complicated by
abundant lakes and as well as overlapping disturbances including harvest, fire, budworm, and wind. Initial
application of AFLPs from spruce budworm larvae found geospatial genetic structure within the study landscape,
where populations within the northern region appear more connected than within the southern region. Tree ring
chronologies show a clear 32-year outbreak cycle in the undisturbed wilderness region, a poorly synchronized and
lower intensity 15-year cycle in fragmented Minnesota, and a heterogeneous mix of the two signals in coarsely
fragmented Ontario. Collectively, our results are consistent with the hypothesis that fragmentation and reduction
of host abundance reduced the synchrony of outbreaks in the fine-scale zone thus explaining the difference in
population connectivity as well as the periodicity and intensity of outbreaks. Our study is among the first to show
that forest management can not only influence insect damage associated with budworm outbreaks, but also the
nature of the outbreaks themselves.
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