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Abstract. We propose that in some species, local population density can strongly affect the
economic defendability of a mating territory. This is so because the numbers of females and potentially
interfering males determine allocations of time and energy to reproduction and defense. At low
densities, allocations to defense should be small and territorial mating success should initially rise
with local density, reflecting the supply of females. If defense takes priority over mating, higher
population densities can create a situation in which the time or energy devoted to defense against
other males detracts from allocations to reproduction. Thus a point is reached where territorial mating
success declines with increasing density, as a function of the number of nonterritorial males.

We investigated these hypotheses by recording changes in the daily mating success of territorial
males of the bluehead wrasse (Thalassoma bifasciatum) following experimental manipulations of
local population size and composition. On large reefs, where mating population densities are already
high, territorial mating success varied inversely with changes in overall population density and with
changes in nonterritorial male numbers only; changes in female numbers had little effect. Thus at
higher densities the demands of defense appear to be more important in determining mating success
than the supply of available mates. Territorial mating success varied directly with population density
changes only on the smallest experimental reef, where there were few nonterritorial males. The
reduction of mating success at higher densities was correlated with a decrease in both the time spent
in courtship and the efficiency of courtship itself. The effect of population density should be partic
ularly important in species with short breeding periods and where the male contributes relatively little
time or energy to each mating.
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INTRODUCTION

In this paper we investigate how changes in the pop
ulation density surrounding a mating territory affect
reproductive success of a resident territorial male.
Although the numbers of available mates and potential
intruders are clearly important factors in determining
the economic defendability of a territory (see Brown
1964, 1975), most studies in the past have concentrated
on the qualities of the territorial defender or the dis
tribution of the resource being defended. Certainly if
a male is old or large enough to control access to a
resource which is critical to reproduction, his repro
ductive success could be limited by the number of
females the resource can support. This is a common
argument in much of the past work on territoriality
(~.g., Willson and Pianka 1963, Brown 1964, 1969,
Verner 1964, Verner and Willson 1966, Orians 1969,
Schoener 1971, Altmann et al. 1977, Bradbury and
Vehrencamp 1977).

By this reasoning, the mating success of a territorial
male could be quite high if he is defending only a mat
ing site and contributes no paternal care to the young,
because the resource is essentially nondepletable.
However, there often can be constraints to territorial
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mating success which lie in the time or energy budgets
of the resident male rather than in the space or energy
content of the territory itself. We suggest that the time
and energy allocations of territorial males depend in
large part on the composition and density of the sur
rounding population, and we offer a set of simple hy
potheses relating population density to territorial mat
ing success. We then test these hypotheses through
experimental manipulations of density in local popu
lations of the bluehead wrasse, Thalassoma bifascia
tum, a common coral reef fish of the western Atlantic
Ocean.

POPULATION DENSITY AND MATING

TERRITORIALITY

The effect that a local population has on the eco
nomic defendability of a territory can be complex, be
cause both females and interfering males are involved.
The critical question is how time and energy devoted
to interactions with females and other males relate to
mating success. For simplicity, consider a species
where only the mating site is defended and where the
territorial male has sufficient energy to maintain him
self through the mating period. An increase in the
number of females can raise the benefits derived from
territoriality as long as the male has time available for
increased mating activity. An increase in social inter-


















