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The hemlock woolly adelgid has greatly impacted populations of eastern hem-
lock trees in the eastern US. As part of a long-term management strategy including
biological control organisms, two predator beetles have been released in an at-
tempt to reduce the impact of the adelgid on hemlocks. The two predators have
been found coexisting on infested trees in the field[[1]], but little is known about
their interaction and their joint impact on adelgid populations in natural settings.
Using data collected in the Great Smoky Mountains National Park, we model the
population dynamics of the adelgid and the two predators with a system of ordinary
differential equations. The model is life-stage structured for each of the predator
species. As the predators are active at different times of the year, we include sea-
sonality in the model by using different systems of equations to reflect the active
life stages for different times of the year and by including time dependent parame-
ters.
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