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We theoretically discuss the vulnerability/tolerance of the trophic cascade system for alien species,
analyzing a Lotka—Volterra type of food chain model (1). As a result of our analysis on the model
(1), the invasion success of alien species is determined by the equilibrium biomass of the trophic
level which the alien species consumes. We classify the equilibria with respect to the distribution
of equilibrium biomass, in order to determine which trophic level is the most vulnerable/tolerant to
the alien invasion. Let S be the area of parameter region for which the coexistent equilibrium exists,

according to the (42, d3)-parameter space. Moreover, let Si"** be the area of parameter region for
which the ¢ th trophic level has the largest equilibrium biomass N;°, and S;™" be that for which

it has the smallest equilibrium biomass N;. We denote their frequencies by f*** = S;***/S and

min

min — gmin /G and regard them respectively as the frequency of existing trophic cascade systems
for which the j+ 1 st trophic level is the most vulnerable to the alien invasion and that for which it is
the most tolerant. From their parameter dependence, we find that the system with high tolerance of
the intermediate trophic level against the alien invasion could exist with high probability especially
when the density effect of producer level is strong.
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