


NOTES AND COMMENTS

COMMUNITY STRUCTURE OF CORAL REEF FISHES: ARE THE
PATTERNS MORE THAN THOSE EXPECTED BY CHANCE?
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Anderson et al. (1981) present data on distribution of chaetodontid fishes in an
attempt to discriminate between two alternative hypotheses on community struc­
ture. These are (1) conventional niche theory in which "local coexistence of
species is facilitated by the resource partitioning among them" (Anderson et al., p.
492) because of present-day or past competition, and (2) a nonequilibrial view
espoused by Sale (1977, 1978, 1980b; Sale and Dybdahl1975, 1978), and Talbot et
al. (1978), which emphasizes the role of stochastic elements in larval recruitment
and in mortality in determining local coexistence of species like reef fishes.
Although Anderson et al. begin by noting that their data do not falsify either
hypothesis, they conclude very strongly that there is no need for "alternative
hypotheses" (p. 494) to conventional niche theory. We submit, instead, that when
available data do not falsify either of two or more alternative hypotheses, it is the
most parsimonious one which should be favored until such time as new data prove
it inadequate. Niche theory contains a number of implicit assumptions concerning
the equilibrial status of communities, and biotic interactions among component
species which are responsible for maintaining this structure. In our view, these
make it the less parsimonious alternative.

Here we avoid the thorny problems of the testability or otherwise of niche
theory (Peters 1976), and attend instead to the data Anderson et al. put forward.
We extend the analysis of some of their data, present new data on distribution of
the species they examined, and show that their data do not provide the degree of
support for conventional niche theory that they claim. We reference several
predominantly experimental studies not cited by Anderson et al. which we believe
provide further reason to doubt the adequacy of niche theory for reef fish com­
munities. In doing this, we do not claim that the nonequilibrial model, as presently
realized, is completely adequate either, and we point to specific patterns for which
it cannot account.

Central to the paper by Anderson et al. are data on the relative abundance of
each of the 14 most common species of butterfly fish at sites in each of five regions
along a 50-km transect stretching from the outer Great Barrier Reef to coastal
reefs within 6 km of the coast of Queensland, Australia (their table 4, fig. 2).
Anderson et al. describe several features of the pattern of distribution of these 14
species on the transect. Here, we examine three particularly important ones.
First, they note that there is a conspicuous geographical replacement of species
along the transect, with no more than eight of the 14 being other than rare or
absent at any site. They then distribute the 14 species among four feeding guilds
(containing 2, 3, 4, and 5 of the species, respectively) and observe, second, that
there are substantial trophic differences among species which coexist locally (i.e.,
in the same region of the transect). Third, they note that there is segregation

Am. Nat. 1982. Vol. 120, pp. 121-127.
© 1982 by The University of Chicago. 0003-0147/82/2001-0011$02.00. All rights reserved.














