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ABSTRACT

One fundamental question in biology is population extinction
and persistence, i.e., stability/instability of the extinction equilib-
rium and of non-extinction equilibria. In the case of nonlinear
matrix models for structured populations, a bifurcation theorem
answers this question when the projection matrix is primitive by
showing the existence of a continuum of positive equilibria that
bifurcates from the extinction equilibrium as the inherent popu-
lation growth rate passes through 1. This theorem also character-
izesthe stability properties of the bifurcating equilibriaby relating
them to the direction of bifurcation. In this paper we consider an
evolutionary game theoretic version of ageneral nonlinear matrix
model that includes the dynamics of a vector of mean phenotypic
traits subject to natural selection. We extend the fundamental bi-
furcation theorem to this evolutionary model. We apply theresults
to an evolutionary version of a Ricker model with an added Allee
component. Thisapplication illustrates the theoretical resultsand,
in addition, several other interesting dynamic phenomena, such as
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backward bifurcation induced strong Allee effects and survival
when multiple traits evolve, but extinction if only one (or no)
trait evolves.
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