
Reduced fertility and asymptotics in a logistic two-sex
model with age groups

Daniel Maxin1 Fabio A. Milner2 Laurentiu Sega2

1 Valparaiso University, Valparaiso, IN, US, 46383
daniel.maxin@valpo.edu

2 Arizona State University, Tempe, AZ, US, 85287 milner@asu.edu
3 Arizona State University, Tempe, AZ, US, 85287 lsega@augusta.edu

We propose a logistic two-sex model that includes three age groups separated
by their reproductive status: juveniles who do not reproduce, adults at full repro-
ductive capacity and older individuals who reproduce at a reduced rate. We show
that pairings between individuals of different fertility rates may lead to multiple
equilibria and bi-stability: the total population converges to different limits de-
pending on its initial size. We show that this behavior is driven by transition rates
from high to low fertility groups and by the frequency of pairing among the groups
of various reproduction level. In some circumstances this is similar to an Allee
effect caused not only by external factors such as low population density but also
from varying fertility and from mating across groups.
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