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Trophic cascades, invasive species and
body-size hierarchies interactively

modulate climate change responses of
ecotonal temperate–boreal forest
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As the climate warms, boreal tree species are expected to be gradually replaced by temperate species
within the southern boreal forest. Warming will be accompanied by changes in above- and below-
ground consumers: large moose (Alces alces) replaced by smaller deer (Odocoileus virginianus)
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The magnitude of summer warming along this eco-
tone is expected to be 2 – 38C by mid-centur y,
leading to northward extension in temperate tree
ranges by 150 – 200 km [9], and replacement of
southern boreal forest by temperate forest.

We hypothesize that changes in above- and below-
ground consumers will interact with climate change
to become drivers of change in forest vegetation. As
the southern boreal forest warms, it is expected that
the dominant herbivore species within the deer
family (Cervidae) will switch from moose (Alces
alces) to the smaller white-tailed deer (Odocoileus virgi-
nianus), while relatively large earthworms will replace
the existing enchytraeid and microarthropod domi-
nated soil food webs. We hypothesize that trophic
cascades emanating from these faunal changes will
have complex impacts on vegetation, both reinforcing
and delaying the impacts of warming climate. Further-
more, landscape-level dynamics of deer today are
different than before European settlement (1700 –
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colonizing Isle Royale. At Sleeping Giant Provincial
Park, on the Ontario mainland adjacent to Isle
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