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Aggression and conflict management in social cichlid fish,

Julidochromis regani
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Summary (Abstract) of doctoral thesis contents

Compared to individuals living solitarily, the ones living in a group are
believed to have high fitness benefits. On the other hand, group-living also incurs
costs to its members. For example, conflict is inevitable among group members
because of competition for limited resources. Conflict occasionally develops into
aggression with physical and energetic costs for its participants. Since aggression
threatens maintenance of group-living, it is predicted that group members have
behavioral tactics, so called conflict management, to reduce costs of conflict caused
by group-living.

Studies of social fish have been demonstrating that species-specific features
of sociality determine patterns and function of aggression and conflict management.
In this sense, social cichlid fish Julidochromis regani provides a nice opportunity to
investigate a link between species-specific features and those social behaviors. J.
regani exhibits intraspecific variation in mating systems, ranging from monogamy to
polyandry with sex-role reversal. In addition, J. regani is a facultative cooperative
breeder in which nonparent group members contribute to care of immature individuals.
Using this unique system, my thesis aimed to reveal patterns and function of
aggression and conflict management. This thesis contains two studies.

In the first study, | reported intrasexual aggression in J. regani. In
sex-role-reversed species, females compete for resources (e.g., mates) more
intensively than males do. In cooperatively breeding species in which nonparents help
to rear offspring, the reproductive skew can be higher among females than among
males, which can lead to selection for female aggressiveness with respect to
monopolizing reproduction. However, it remains unclear whether these species exhibit
sex differences in the intensity of aggressive behavior in the context of within-sex
contests. In this study, | observed aggressive interactions among three same-sex
individuals in J. regani in the laboratory and tested whether inter-female aggression
was more intense than inter-male aggression. Although difference in body size
strongly determined the direction of aggression in fish, aggression by a smaller-sized
individual toward larger ones was occasionally observed in this species. This type of
aggression was common between individuals of a similar body size (<5 mm) and
occurred more frequently among females than males. In contrast, differences in body
size and sex did not affect the frequency of aggression by larger-sized individuals
against smaller ones. Bidirectional aggression (i.e., mouth fighting) occurred
frequently when two individuals had similar body size, and there was no difference in
its frequency between sexes. However, temporal analysis showed that females
performed bidirectional aggression more persistently than males. These sex
differences in the intensity of intrasexual aggression could be the behavioral
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mechanisms underpinning cooperative polyandry.

In the second study, | focused on a complex pattern of polyadic aggression,
redirected aggression. Redirected aggression — aggression by an attacked individual
towards a third-party individual immediately after an original aggression — has been
considered as one of the conflict management by a victim because it could reduce a
probability of receiving further aggression. The occurrence of redirected aggression
has been reported in many vertebrates, but few quantitative studies have been
conducted in fish. |1 examined the function of redirected aggression in J. regani.
Behavioral experiments showed that redirection aggression functioned to divert
original aggressor’s target toward a third-party individual and to prevent from being
attacked by the third-party individual preemptively. In contrast, redirected aggression
did not delay a timing of the aggression reoccurrence by an original aggressor. These
results suggest that a primary function of redirected aggression is to maintain the
dominance of its actor against a subordinate occupying the adjacent rank. This study
provides the first evidence that the redirected aggression has functions of managing
conflict in social fish.

Overall, this doctoral thesis shed light on how species characteristics would
affect patterns and functions of social interactions such as aggressiveness and conflict
management. At the same time, however, | also found results that do not match to this
bidirectional relationship. This could have been caused either by the fact that my
studies were conducted in laboratory settings or by lack of our knowledge on behavior
of this species in the wild. This thesis suggests that studies of social behavior in
different mating and/or social systems are required to fully understand complex
systems in social fish. This thesis also suggests importance of analyzing cognitive
abilities linked to social behavior, as complicated social contexts can be a background
for the evolution of sophisticated cognitive abilities.
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Summary of the results of the doctoral thesis screening
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