


Social Control of Sex Reversal in a Coral-Reef Fish

Abstrac,t. Males of Labroides dimidiatus control the process of sex reversal
within social groups. Each group consists of a male with a harem of females,
among which larger individuals dominate smaller ones. The male in each harem
suppresses the tendency of the females to change sex by actively dominating
them. Death of the male releases this suppression and the dominant female of
the harem changes sex bnmediately. Possible genetic advantages of the system
are considered.
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points on the territory border where
the male is likely to meet ne,ighboring
males. During these excursions the
male feeds in the females' ,areas and
actively initiates aggressive encounters
with them and other individuals. Fe-

- males, on the other hand, ,are more
sedentary and passive. When a male
meets a female of the same group, the
male frequently performs a distinctive
aggressive display toward the female.
This display has not been seen in en
counters between males and only very
rarely in encounters between females,
when it was given by dominant females.

Some ,males and large females have
maintained nearly the same territories
and feeding sites for almost 2 years.
Small adults and large juveniles are
more mobile. Deaths of individuals
high in the hierarchy result in more
marked changes in the distribution of
other high-status individuals than do
deaths of low-status individuals. With
the death of a high-status female, the
vacated area may be incorporated into
the territory of an individual of equal
status or taken over by an individual
immediately below the deceased in
status, the lower status female deserts
its own territory in the process. This
shift oan result in the immediate re
distribution of three or four high-status
females.

Sex reversal frequently occurs as a
part of the reorganization of the group
following the death of the male. The
success of an initiated reversal depends
upon both inter- and intragroup social
pressures. Intergroup social pressures
take the form of territory invasion and
takeover attempts by neighboring
males, and if these pressures are
successfully resisted by the dominant
female it changes sex. Groups with
codominant fem'ales sometimes divide
when both dominants change into
males. In all, 26 cases of single domi
nant females reversing sex were ob
served (five naturally occurring and 21
experimentally induced by removing
the male), and four cases of reversal
of pairs of codominants were also seen
(all induced by removing the male).

Observations of 'ifive dominant fe
males after the removal of their males
have shown that the first behavioral
signs of sex reversal appear rapidly
and that the behavioral changeover can
be completed within a few days. For
approximately half an hour a£ter the
death of the male the dominant female
continues to behave aggressively as a
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another eight groups. Individual adults
were recognized by unchanging .varia
tions in their color patterns.

All individuals exhibit territoriality,
but its expression varies with age and
sex. The largest, oldest individual is
the male, which dominates all the fe
males in the group. Larger, older fe
males of the group dominate s'maller
ones, which usually results in a linear
dominance hierarchy. Thus territorial
ity is only fully expressed in males and
is directed mainly toward other males.
Usually there is one dominant female
in .each group, but sometimes two
equal-sized females are codominant and
can successfully defend their territories
against each other. The dominant fe
male lives in the center of the male's
territory, with the other females scat
tered around. The male is socially very
active. It makes frequent excursions
throughout its territory both to the
feeding areas of the, females and to
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Sex reversal is widespread in a num
oer of tropi'cal fishes included in the
families Labridae, Scaridae, and Ser
ranidae (1, 2). In this report I de
scribe the pattern of protogynous sex
reversal in the labrid fish Labroides
dimidiatus. The species is a member
of a small but widespread genus, the
species of which are termed "cleaner
fish", because they remove ectopara
sites from the skin of other fishes (3).
Choat (2) established that the species
is protogynous, with far more females
than males, and that probably all the
males were secondarily derived from
females.

The basic social unit is a male with
a harem of usually three to six mature
females and several immature individ
uals living within the male's territory.
At Heron Island, Great Barrier Reef,
detailed field records were kept on 11
groups for up to 25 months; 48 sex
reversals were recorded in these and

can respond to a variety of chemical,
mechanical, and electrical stimuli. The
hyperpolarizing response in L cells dif
fers from the response,s to ACh found
in a number of neuronal and other cell
types (3). We have no evidence as to
whether this hyperpolarizing response
serves as a regulatory mechanism with
regard to fibroblast metabolism or
mitotic activity, but the more than
fourfold increase in cell K + perme
ability and the probable doubling of
Na+ influx as a result of the membrane
potential change (.1 ) could result in
appreciable changes in the ionic milieu
of the cell. The recent observations
with regard to changes in cell mem
brane permeability \and potential dur
ing the onset of cell division in sea
urchin eggs are indicative of a close
relation between cell membrane prop
erties and mitosis (4). We suggest that
the HA response, capable of being
elicited by different modalities of stim
ulation and being propagated by elec-






