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CORAL REEF FISH COMMUNITIES: UNSTABLE,
HIGH-DIVERSITY SYSTEMS?1
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Abstract. We examined the pattern of development of assemblages of coral reeffishes on artificial
reefs at One Tree Reef, Great Barrier Reef. Two sets of 8 reefs were built. To investigate the effects
of habitat structure on species diversity, each set consisted of replicate pairs of 4 different reef types:
plain (no holes), small-holed, medium-holed, and large-holed reefs. To examine seasonal differences
in colonization, 1 set was established in summer (October 1971) and the other set in winter (July
1972). Visual censuses of the reefs' fish assemblages were made at monthly intervals over 32 mo
(summer set) and 23 mo (winter set).

We recorded a total of 105 resident species from the artificial reefs. Although less diverse, the fish
assemblages differed little in terms of species composition from those of small natural patch reefs.
Artificial reefs showed a high between-reef variability in species composition that was largely unre­
lated to habitat structure. Competitive interactions between species appeared unimportant in explain­
ing the distribution of species between reefs. Likewise, possible positive associations between species
were indicated for only a few species.

Almost all settlement of the artificial reefs was by juvenile fishes. Recruitment was markedly
seasonal and occurred mainly over summer (September-May). Juvenile recruitment patterns showed
little year-to-year constancy. Most species tested showed nonrandom, clumped patterns of settlement
on replicate reefs. More than half of species tested showed no significant differences in numbers of
individuals which settled on different reefs, but the remainder showed significantly greater settlement
on some reefs, suggesting habitat selection. For a few species, there was also greater recruitment to
reefs already occupied by conspecifics, suggesting possible social facilitation of settlement. For most
species. there were no significant interspecific interactions between adults and newly settling juve­
niles.

Between-census variability in species composition was high and species turnover ranged from
= 17% of species/mo in winter to =39% in summer. Maximum times of persistence for most species
were < 12 mo, and for many individuals survivorship was of the order of only a few months. Much
of the high turnover appears due to losses through predation.

There was no evidence that a persistent species equilibrium was attained during colonization.
Because of predation and the seasonally varying, uncertain nature of recruitment, we see the devel­
opment of any long-term species equilibrium as unlikely. We suggest that nonequilibrium conditions
are a characteristic of coral reef fish communities and that because of these conditions. high within­
habitat diversities are maintained.
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INTRODUCTION

Coral reefs have enjoyed a long and comparatively
stable paleoecological history, probably since the Ter­
tiary (Newell 1971) and it is conjectured that at least
I consequence of this is the great diversity of organ­
isms that characterize present day reefs (Fischer 1960,
Grassle 1974). For example, at One Tree Reef near
the southern-most extremity of the Great Barrier Reef,
we have recorded nearly 800 species of fish, and a
single rotenone collection from <50 m 2 has yielded as
many as ISO species (Goldman and Talbot 1976).
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Understanding how so many species are able to co­
exist remains a major ecological problem. Fine parti­
tioning of resources and increasing specialization have
been suggested as ways by which such high diversities
may be maintained (MacArthur and Levins 1967~

Smith and Tyler 1972, 1973a, 1973b, 1975), and among
coral reef fishes we can find numerous examples where
this seems to be true, e.g., food and habitat special­
ization (Hiatt and Strasburg 1960, Randall 1967, Tyler
1971, Tyler and Bohlke 1972, Luckhurst and Luck­
hurst 1976), commensalism (Allen 1972), symbiosis
(Feder 1966), and mimicry (Russell et al. 1976).

However, there are a great many fish species which
are not particularly specialized (Hiatt and Strasburg
































