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TEMPORAL VARIABILITY IN THE COMMUNITY STRUCTURE
OF FISH ON CORAL PATCH REEFS AND THE
RELATION OF COMMUNITY STRUCTURE TO

REEF STRUCTUREI
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.Abstract. .Fish assembled on 20 lagoonal patch reefs were censused eight times over 33 mo. Reefs,
whlc.h ranged In si~e from 2.71 m 2 to 28.35 m 2 surface area, supported an average of 128 fish of 21
specI~s at anyone tIme. These were drawn from a total pool of 143 species, and, because of successive
recruItments and losses of individual fish, each reef supported many more species during the study
than were present at anyone census.

Struc~u.re of th~ assemblage~on each reef, in terms of species number, number of fish, and species
composItIon, vaned through tIme. Mean proportional similarity of assemblages on the same reefwas
0.568, ~ 15% greater than that between assemblages on different reefs (0.422). Structural attributes of
reefs, other than size, ~ere ~f little value in predicting the structure of the fish assemblages formed.
The results are compatIble wIth an essentially nonequilibrial view of reef fish communities. This view
holds that spec.ies recruit to reefsites at varying rates, and independently ofeach other, while individuals
are lost !r?m sItes (through death or emigration) also in a way unstructured with respect to the species
composItIon of the resident fauna.

~e~) .words: community structure,' coral reeffish,' habitat; nonequifibriufn cOfnn1unitv,' recruitlnent
varzablftty; temporal variability. .

INTRODUCTION

On coral reefs, groups of fish are established through
the successive recruitments of individual juveniles from
the plankton. In the majority of cases, individuals re­
main resident in the immediate vicinity throughout
life (see references in Sale 1980a). The typically spe­
ciose assemblages at local sites are thus reasonably
expected to be interactive communities of relatively
permanent residents.

Recent studies of the structure of reef fish commu­
nities have tended to reach one of two diametrically
opposed conclusions. On one hand, a number of stud­
ies have led to the perhaps more conventional view
that these assemblages of fish exist at a more or less
stable equilibrium maintained through biotic (chiefly
competitive) interactions (Smith and Tyler 1972, 1975,
Brock et al. 1979, Molles 1978, Gladfelter and Glad­
felter 1978, Gladfelter et al. 1980, Anderson et al. 1981,
Ogden and Ebersole 1981). Other studies have led to
the conclusion that these are nonequilibrial assem­
blages of fish, strongly influenced by variations in re­
cruitment from the plankton, and perhaps also by pre­
dation and other causes of mortality (Russell et al.
1974, Sale and Dybdahl 1975, 1978, Sale 1977, 1979,
1980b, Talbot et al. 1978, Bohnsack and Talbot 1980
Williams 1980). '

These two groups of studies differ in two important
respects. (1) There is a geographic separation, with all
but one ofthe latter group (Bohnsack and Talbot 1980)
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dealing exclusively with communItIes on the Great
Barrier Reef. The first group chiefly concerns Carib­
bean studies, but includes some from Pacific sites (Ha­
waii, Gulf of California, Barrier Reef). (2) The ""Aus­
tralian" studies primarily concern assemblages of fish
on small isolated coral heads, and small artificial reefs.
The ""Caribbean" group comprises a number ofstudies
done at a larger spatial scale, although studies on small
patch reefs (Smith and Tyler 1972, 1975) or small ar­
tificial reefs (Molles 1978) are included. It is possible
that the difference in spatial scale of studies is alone
responsible for the different conclusions drawn (Brock
et al. 1979, Gladfelter et al. 1980, Ogden and Ebersole
1981). The larger scale ""Caribbean" studies would be
more relevant for the usual situations in which fish
occur on reefs. Also, conclusions drawn from studies
of artificial reefs (e.g., Talbot et al. 1978) may be of
questionable applicability to real situations.

Few studies in either group have been of sufficient
duration to provide direct evidence of the nature and
extent of temporal variation in structure offish assem­
blages. The present paper is the first of a series ana­
lyzing the structure of naturally occurring fish assem­
blages on each of 20 undisturbed slnall patch reefs,
monitored over 33 mo. Community structure can be
assessed in a number of ways, and we use the species
richness, the number of individuals, and the species
composition as measures of it. In the present paper we
consider (1) temporal constancy in the assemblages
present, and (2) the relationships between the fish fauna
and various physical and biotic attributes of the patch
reefs. The results are used to evaluate the conflicting




























