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Behavioral responses of a sex-role reversed
pipefish to a gradient of perceived predation
risk

Rebecca Fuller and Anders Berglund
Department of Zoology, Villavagen 9, S-752 36 Uppsala, Sweden

Conspicuous behaviors such as courtship and mating often make animals susceptible to predation. When perceiving themselves
at an elevated level of risk, animals frequently reduce conspicuous behaviors in trade-off for a decrease in probability of being
preyed upon. In the present study, we used two experiments to examine the effect of perceived predation risk from cod (Gadus
morhua) on nonreproductive and reproductive behaviors in the sex-role reversed pipefish (Syngnathus typhle). In the first
experiment, no differences due to predation risk were detected in the nonreproductive behaviors of either males or females.
In the second experiment, predation risk had significant effects on reproductive behaviors. Pipefish were allowed to court and
copulate at four different predation levels. We created predation levels differing in perceived predation risk by controlling the
number of sensory modes through which pipefish could detect the presence of a cod. As predation risk increased, pipefish
copulated and courted less frequently, swam alone (displayed and searched for conspecifics) less often, and waited longer before
commencing courtship. These changes in behavior minimized the amount of time spent above the eelgrass and presumably
reduced conspicuousness to visual predators. Pipefish also copulated after a smaller amount of courtship as predation risk
increased, indicating that they may trade information concerning mate quality for a reduction in predation risk. No differences
were found in any response variable between males and females. The role of operational sex ratios and intersexual competition
in determining which sex assumes greater costs in mate acquisition is questioned. Key words: courtship, information gathering,
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he behaviors required to avoid predation often conflict
with the demands of mating behaviors (Endler, 1978,
1991, 1992; Lima and Dill, 1990; Magurran and Nowak, 1991;
Sih, 1987). Communication between males and females favors
unambiguous signals and signaling behavior which in the
wrong context may act as a location cue to predators (Endler,
1992, 1993; Gwynne, 1987; Ryan, 1985). The manner in which
animals balance crypsis versus signaling often yields insightful
information about the amount of predation risk an individual
will tolerate in relation to the importance of a given activity
(Abrahams and Dill, 1989). Animals with flexible behaviors
provide particularly interesting examples as one individual
may generate a multitude of responses to different situations
reflecting the actual trade-off function between predation risk
and mating activities. For example, a comparison of two goby
species found that the black goby (Gobius niger) reduced mat-
ing activities in response to predation risk presumably to wait
and reproduce in the next season, while the sand goby (Po-
matoschistus minutus), a species with only one reproductive
event, disregarded predation risk (Magnhagen, 1990). In the
presence of predators, male guppies (Poecilia reticulata) per-
form fewer sigmoid displays and revert to using forced, sneaky
copulation attempts (Magurran and Seghers, 1990). Male sig-
nal blennies (Emblemaria hypacanthus) court females less vig-
orously and spend more time in shelter when under preda-
tion risk (Hastings, 1991). Both the semiaquatic bug (Microv-
elia sustrina; Sih, 1988) and the water strider (Gerris remigis;
Sih et al.,, 1990) reduce mating activities in the presence of
predators. The examples are numerous and indicate the im-
portance of perception and response to predation.
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Predation may also be important in structuring male and
female roles in mating systems. In many systems, one sex (of-
ten the male) experiences increased predation as a result of
either mate search and/or mate attraction (Endler, 1992;
Lima and Dill, 1990; Sih, 1987). Male three-spined stickle-
backs (Gasterosteus aculeatus) in breeding color are twice as
likely to be preyed upon by trout as are males in nonbreeding
color (Moodie, 1972). The mating call of male Tungara frogs
(Physalaemus pustulosus) is used as a location cue by preda-

" tory bats and, hence, raises male predation risks (Ryan, 1985).

Although the effects of predation on the evolution of male/
female mate acquisition tactics has not received extensive the-
oretical consideration, the general trend is to assume that
males incur higher predation risks as a result of high com-
petition for mates (Andersson, 1994; Burk, 1982; Magnhagen,
1991; Trivers, 1972). In sex-role reversed species where fe-
males are expected to experience similar selection to males
of conventional species, the opposite trend is predicted (Ro-
senqvist, 1993). Females should experience higher risk than
males in mate acquisition due to predominant female com-
petition for mates.

In the present study, we examine the effect of exposure to
a predator on nonreproductive and reproductive behaviors
using the sex-role reversed pipefish Syngnathus typhle (L.). We
investigate male and female use of their natural substrate, eel-
grass Zostera marina (L.), under various predation levels. Spe-
cifically, we address the following questions: How does pre-
dation risk affect pipefish use of their natural habitat outside
of reproduction? How does predation risk affect mating be-
haviors and related decision making processes? Do males and
females differ in their response to predation risk?

Natural history of the pipefish, Syngnaﬂtm typhle

Syngnathus typhle inhabit eelgrass (Z. marina) from mid-Nor-
way and the southern Baltic Sea southwards to Gibraltar and






