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Abstract. Each Dascyllus aruanus shelters in a colony of coral on a reef. The fish restricts
its movements to the vicinity of this colony, which may be shared with several other indi
viduals. In areas \vhere suitable coral colonies are in short supply, the fish are efficiently spaced
over the available coral (Sale 1972). The mechanism by which this dispersion might be
attained is examined in the present paper.

If the tendency of a fish to be aggressive were controlled by the degree to which it was
crowded while sheltering in its coral, the pattern of emigration and imm.igration among neigh
boring groups would be influenced. Groups in one area would approach a common ratio
between the number of fish they contained and the size of the coral they occupied.

An experiment tested whether the frequency or intensity of agonistic behavior of a group
of D. aruanus. was affected by the amount of shelter provided for them. Agonistic. behavior
was observed \vhen groups of two, four or six fish were placed with one two or three units
of synthetic coral. In addition to the expected effect of group size on the le~el of agonistic
b~havior. (P < ?005), a significant effect of the amount of shelter (P < 0.005) and a sig
nIficant InteraCtIo? (P < 0.005) were detected. The results are interpreted as supporting the
proposed mechanIsm.

INTRODUCTION

Agonistic behavior within a social group may func
tion to delineate a set of territories, to maintain mo
bile personal spaces, or to establish a hierarchy of
dominance. One result of any such structuring is an
ordering of the distribution of resources among the
members of the group. It has long been held (Collias
1944) that another result of such structuring is a
control of the density, or possibly the absolute size
of the population involved.

Howard (1920) recognized that the separate breed
ing territories established by the males of many spe
cies of birds might limit density by spacing the an
imals over the available habitat. Present evidence
indicates that this is so in some cases (e.g., Krebs,
J. R. 1971), but it is not an incontrovertible rule
(see reviews by Hinde 1956, Lack 1966, Watson and
Moss 1970). The situation is still less clear when
other types of territorial or hierarchical systems are
considered (Watson and Moss 1970: 191, 207 et
seq.). Although Wynne-Edwards (1962) suggests
that the function of a hierarchy is to identify the
surplus, or have-not, individuals of a population,
strong evidence that this is so exists only for some
rodents (Krebs,C. J. 1970; Myers and C. J. Krebs
1971) .

Many fish hold individual breeding or feeding ter
ritories (e.g., Kalleberg 1958, Keenleyside and Ya
mamoto 1962, Reese 1964, Clarke 1970, Low 1971).
It is a tenable hypothesis that by so doing the fish
space themselves over the available habitat and thus
limit their density. Many other fish, however, are
aggressive without holding territories of this type.
Juvenile Lepomis (Greenberg 1947, Miller 1964),
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Oryzias latipes (Magnuson 1962), and male poecilids
(Baerends, Brower, and Waterbolk 1955, Hemens
1966) maintain dominance hierarchies, for example.
Among the pomacentridae, several species of Dascyl
Ius and A mphiprion occur as small groups of indi
viduals that appear to maintain dominance hier
archies in the same way. In all such cases it is not
clear how agonistic behavior might function to reg
ulate population densities, or .indeed, if it functions
at all in this way.

Dascyllus aruanus is notably aggressive toward its
own and other species. Such aggression is not limited
to one sex, one age, or one time of year. Neverthe
less, D. aruanus commonly occurs in small groups
averaging two to five (maximum 25) individuals.
Each group makes use of a colony of one of several
species of branching coral as shelter. Fish shelter in
the same coral colony for periods of at least 7 months
and restrict their activities to the water immediately
surrounding it (Sale 1971). Within a group, agonistic
encounters are frequent and a dominance hierarchy
exists, but there is no evidence of intragroup terri-'
toriality. All members of the group use all parts of
the coral colony and the surrounding area.

In those areas of a r.eef where suitable corals are
in short supply relative to the numbers of D. aruanus,
a high correlation is found between the number of
fish in a group and the size of the colony occupied
by that group. The fish are thus efficiently spaced
over the coral available in the area, and I have sug
gested that the agonistic behavior occurring amon~

the members of a group might be responsible for this
efficient dispersion (Sale 1972). In the present paper
I shall amplify that hypothesis and present experi
mental evidence to test it.












