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Abstract

The growth dynamics of a harvested population in a random environment can be described by
the general stochastic differential equation model dX(t)

X(t) = f(X(t))dt + σ(X(t))dW (t) − qE(t)dt,

where f(X) is the (per capita) natural average growth rate, σ(X(t))dW (t) is the deviation from
average due to environmental fluctuations (with W (t) a standard Wiener process and noise intensity
σ(X) > 0) and qE(t) is the mortality rate caused by harvesting (with E(t) ≥ 0 the harvesting effort
and q > 0 the catchability). Assuming autonomous efforts, E(t) = E(X(t)), we obtain results on
extinction and on existence of a stochastic equilibrium for models with and without Allee effects,
where f , E and σ are general functions satisfying only biologically dictated assumptions and mild
regularity assumptions. This generalizes previous results in [1] (for models without Allee effects)
and in [4] (for non-harvesting models with Allee effects and constant σ(X) ≡ σ).

The impact of Allee effects is assessed qualitatively for these general models and quantitatively
for particular models, namely the logistic model (without Allee effects) and the logistic-like model
with Allee effects, both with harvesting. We compare them in terms of times for realistic extinction
and in terms of optimal harvesting efforts (some particular results can be seen in [5, 2] and [3]).
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