Courtship as an honest indicator of
male parental quality in the
bicolor damselfish, Stegastes partitus

Previous work on the bicolor damselfish, a species with exclusive male parental care of eggs,
suggested that female mate choice was based on male characteristics. The aims of this study
were to determine whether females discriminate among potential mates on the basis of courtship
and, if so, to determine whether courtship serves as an indicator of male parental quality.
Observations made over two reproductive cycles showed that courtship rates and mating success
of individual males are positively correlated and that males begin courting several days before
females begin laying eggs. Experimental manipulations showed that a male’s courtship rate is
indicative of the subsequent egg survival from his nest. We suggest that observed differences
between males in their courtship rates and parental ability may be a result of differences in
their energy reserves. These results demonstrate the operation of honest advertising and lend

support to adaptive models of sexual selection. [Behav Ecol 1991;2:295-300]

ales of many animal species have elab-
orate secondary sexual characters that
appear to be detrimental to their survival (see
Darwin, 1871). Increasing evidence suggests
that these ornaments often arise as a result of
sexual selection via female choice (see Bate-
son, 1983; Bradbury and Andersson, 1987 for
recent reviews). However, the mechanisms by
which female choice results in the evolution
of elaborate male characters are still a matter
of considerable debate (Bradbury and An-
dersson, 1987; Partridge and Harvey, 1986).

Sexual selection theory suggests two very
different mechanisms for the evolution of
elaborate ornaments in males. ‘“‘Arbitrary
trait” models are based on the ideas of Fisher
(1930) and propose that the male characters
chosen by females are arbitrary and that the
coevolution of female preference and male
trait causes a runaway exaggeration of the trait.
The theoretical plausibility of such a runaway
“Fisher process” has since been confirmed
(Kirkpatrick, 1982; Lande, 1981; O’Donald,
1980). Empirical support for such a process,
however, is virtually nonexistent and may be
extremely difficult to obtain.

Alternatively, ‘“adaptive” or ‘‘signaling”
models of sexual selection propose that fe-
male choice is nonarbitrary. These models
propose that females choose mates on the ba-
sis of characters that signal male quality, and
matings with high-quality males result in di-
rect fitness benefits to females. These benefits

may result from increased offspring viability
(Andersson, 1986; Hamilton and Zuk, 1982;
Pomiankowski, 1988; Zahavi, 1975), female
fecundity (Grafen, 1990b), or offspring sur-
vival (Maynard Smith, 1985). Male quality may
be a function of a male’s genotype (Anders-
son, 1986; Hamilton and Zuk, 1982; Pomian-
kowski, 1988; Zahavi, 1975) or phenotype
(Grafen, 1990b) and is advertised by the de-
gree of ornament elaboration.

A critical aspect of these adaptive models is
that male advertisement must be honest. Al-
though it remains debatable whether signals
can be immune from cheating (Dawkins and
Krebs, 1978; Krebs and Dawkins, 1984; Za-
havi, 1975), recent population genetic (Gra-
fen, 1990b) and evolutionarily stable strategy
(ESS) models (Grafen, 1990a) suggest that
honest signals are theoretically possible. In
these models, low-quality males do not “cheat”
by increasing their level of advertisement to
match that of high-quality males because a
given level of advertisement is assumed to be
more costly (e.g., in terms of survivorship) for
males of low quality than for males of high
quality. Therefore, although low-quality males
are capable of increasing their level of adver-
tisement, they do not do so because this in-
crease would not result in higher lifetime re-
productive success.

Although several studies of mate choice have
suggested that signals serve as honest indica-
tors of male quality (see below), few (e.g.,
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