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The coexistence of relatively large numbers of similar species of coral reef fish
has interested many ecologists. Sale (1977) proposed that coexistence was
facilitated because the mechanism of competition between species was essentially
a lottery for living spaces. Unfortunately, Sale's (1977) paper did not contain a
precise mathematical description of what constituted a lottery. Subsequent work
by Chesson and Warner (1981) and Sale (1982) has provided two alternative
models of lottery competition, each with a different mechanism allowing coexist
ence. Sale suggested that both his 1982 study and that of Chesson and Warner
(1981) argue that competitive exclusion may be less likely in lottery competition
systems than in systems with other mechanisms of competition. Here, I am
mainly concerned with evaluating this assertion. An analytical model based on
Sale's simulation model is developed and used to determine which aspects of the
model are responsible for coexistence. I argue that an implicit (and unjustified)
assumption of only intraspecific competition in the larval stages is responsible for
coexistence of competitors in Sale's model. The lottery aspects of the interaction
do not facilitate coexistence. I discuss Chesson and Warner's 1981 model briefly;
here again, the lottery does not appear to be required to obtain coexistence.
Lottery models are not the only hypotheses for reef fish coexistence. Coexistence
via more traditional mechanisms of resource partitioning are favored by Robert
son and Lassig (1980), Dale (1980), Anderson et al. (1981), and others. I conclude
with an evaluation of the various hypotheses which have been advanced to
explain coexistence in reef fish.

I. AN ANALYTICAL MODEL BASED ON SALE'S (1982) SIMULATION MODEL

Sale (1982, p. 140) states that, "Simulation was chosen as a straightforward way
of obtaining information on the behavior of lottery systems." If, however, one is
interested in determining which aspects of a model are essential to account for
some property (e.g., coexistence), analytical models are more useful, and at least
as straightforward as simulations.
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