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Patterns in Male Breeding Behaviors in the Bluefin Killiﬁsh,'
Lucania goodei: A Field Study (Cyprinodontiformes: Fundulidae)

ReBeccAa C. FULLER

‘The determinants of male reproductive success in natural populations have not
been measured for any fundulid species in North America. In this study, spawnings,
couitship of females, and aggression toward other males, females, and heterospe-
cifics were recorded during daylight hours in a natural population of bluefin killifish,
Lucania goodei. Three main findings emerge. First, spawning success is correlated
with male aggression toward other males and with male courtship of females, indi-
cating that both male/male competition and female choice are likely to be operating.
This result implies that both male/male competition and female choice must be
considered in studies of sexual selection (as opposed to dichtomous choice tests,
which preclude male/male competition). Second, males exhibited substantial levels
of aggression toward both nonbreeding females and heterospecifics. Males may be
guarding eggs, guarding food items, or trying to keep an open area around them
so that they can be seen by gravid females. Third, a polymorphism is present where
males had either yellow or red anal fins. Males of both morphs were in breeding
condition and spawned with females. Potential mechanisms for the maintenance of

the polymorphism are discussed.

N recent years, there have been numerous
studies of female mate choice in fishes (An-
dersson, 1994; Johnstone, 1995). Fishes are at-
tractive organisms for studying mate choice be-
cause of the ease with which dichotomous
choice tests can be used where male/male com-
petition is completely eliminated (Basolo, 1990,

1995). However, the results from such studies )

may not be indicative of sexual selection under
field conditions. This is because both male/
male competition and female choice can affect
male mating success and sexual selection. To
properly design and interpret mate choice stud-
ies, we must understand the degree to which
male mating success is correlated with male
competitive behaviors, male courtship behav-
jors, and female choice. In addition, we must
know the degree to which males can force (or
sneak) matings, thereby bypassing female
choice. In this study, I address these issues by
measuring male breeding behaviors in a natural
population of the bluefin killifish (Lucania good-
ei).

Lucania goodei is a common hard water fun-
dulid in Florida (Loftus and Kushlan, 1987;
Page and Burr, 1991). Several aquarium studies
have examined its breeding behavior (Breder
and Rosen, 1966; Foster, 1967), physiology
(Dunson and Travis, 1991), and larval develop-
ment (Crawford and Balon, 1994). However,
there have been no quantitative descriptions of
L. goodei breeding behavior in field settings de-
spite the fact that it is one of the most common
fish species in Florida (Loftus and Kushlan,

1987). In this paper, I describe the breeding be-
havior of L. goodei in a natural population, ex-
amine correlations between male behaviors and
spawning success, and compare the breeding
behaviors of males of two color morphs.

MATERIALS AND METHODS

Lucania goodei was observed on 10 separate
days at Wacissa Springs, Jefferson County, Flor-
ida, between 9 June and 14 August 1998. This
site has a moderate level of boat activity that
drastically lowers alligator abundance but, un-
fortunately, entails high levels of human activi-
ties in the late afternoon. Observations were
made by snorkeling on an inflatable air raft.
This allowed me to keep my face in the water
while remaining relatively immobile. Fish were
observed for 30 min once every 2 h from rough-
ly 0630 to 1830 h. Observations were recorded
on a water tablet.

During each 30-min observation period, a
haphazardly chosen male was identified and
watched. If a male swam .out of view for more
than 3 min, I continued the observation period
on another male. Observations were made in
areas that were at least 10 m from other human
activity. During each observation period, I re-
corded aggressive male behaviors: the number
of times the male flared his dorsal and anal fins
when in close proximity to a male (hereafter
referred to as “fin flares toward males”), the
number of times he chased or attacked a male
(hereafter referred to as *“‘chases/attacks toward
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