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JUVENILES IN A CORAL REEF FISHI
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Abstract. Considerable discussion has arisen over whether population limitation in
coral reef fishes is achieved through postrecruitment processes or through factors operating
prior to recruitment that lead to insufficient numbers to saturate resources. This paper
presents the results of two field experiments designed to document and measure the relative
effects ofrecruitment and subsequent intraspecific competition on populations ofthe plank
tivorous damselfish Pomacentrus amboinensis, a common species on the Great Barrier
Reef.

I tested for effects of conspecifics on juvenile mortality, growth, and maturation by
manipulating population densities on coral rubble patch reefs. Each experiment examined
the potential for competition among juveniles, and between juveniles and adults. The first
experiment manipulated the densities of recently settled recruits; the second manipulated
l-yr-old juveniles using a similar experimental design.

There were no consistent effects of juvenile density or of adult presence/absence on
juvenile survivorship, during either the 0+ yr or the 1+ yr. However, there were substantial
effects on growth and maturation. During the 1st 8 mo ofexperiment 1, growth was inversely
related to initial juvenile density, but was not affected by the presence of adults. A marked
negative effect of adults on juvenile growth developed as juveniles approached an age of
1 yr. This effect developed early in experiment 2. Both the mean and the variance in 1+
yr growth were reduced in the presence of adults. Adults primarily affected the growth of
the initially largest, behaviorally dominant juveniles. A significantly greater number of 0+
yr and 1+ yr juveniles reached a mature size after 1 yr in treatments without adults present.
The numbers maturing were not related to initial density, either with adults present or
absent.

It is concluded that postrecruitment competitive processes play an important role in
restricting adult population size in P. amboinensis, at least over the range of densities and
on the spatial scale examined. The mechanism, however, is not one of those traditionally
considered in equilibrial models. That is, competition does not appear to modify recruit
ment or mortality patterns directly, but influences numbers maturing through density
dependent effects on maturation time.
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INTRODUCTION

The central questions in population ecology concern
the factors causing spatial and temporal patterns in
adult numbers, and those factors limiting adult pop
ulation size (Solomon 1970). In marine organisms with
a planktonic phase during early life, processes limiting
numbers may operate prior to, during, or after recruit
ment into the adult habitat. Recent discussion among
marine ecologists has centered on the relative impor
tance ofvariability in recruitment and postrecruitment
processes, such as competition and predation, in de
termining the major patterns in space and time (Keough
1984, Underwood and Denley 1984, Connell 1985,
Watanabe 1985). These problems have been a con-
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tinuing source ofdebate among reeffish ecologists (Sale
1978, 1980, 1984, Smith 1978, Doherty 1982, 1983a,
b, Jones 1984b). Doherty (1983a) listed several testable
predictions from three distinct models that differ in
terms of the proposed intensity and effects of compet
itive processes.

1) The "single-species equilibrium" model essen
tially argues that densities are limited by competition
for critical resources, which can occur within species
or between species with overlapping resource require
ments (Smith and Tyler 1972,1973, Smith 1978, Glad
felter and Gladfelter 1978, Gladfelter et al. 1980, An
derson et al. 1981, Ogden and Ebersole 1981). It is
derived from the conventional view that partitioning
ofresources is an evolutionary response to competitive
processes. It assumes that there is a surplus of larvae
available, but the majority fail to settle or to survive
to maturity because of competition for space, either
among juveniles or between juveniles and adults. If




























