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The high diversity typical of tropical cOlnmunities has been of interest for
80111e ti111e (Fischer 1960; Connell and Orias 1964; MacArthur 1965, 1969;
Paine 1966; Pianka 1966; Whittaker 1969). Colwell (1973), ren1arking on the
causes of this high diversity, pointed to "rather general agreelllent on theoretical
grounds that tropical species should be 1110re specialized ecologically than
species at higher latitudes." He 111ay have overstated the degree of consensus,
since a nunlber of alternative hypotheses have been proposed and not all of
thenl predict greater specialization in the tropics (see sumlllaries in Krebs
1972; MacArthur 1972; McNaughton and Wolf 1973; Pianka 1974). Pianka
(1974) provides a table of 10 hypothetical mechanisms for increasing diversity.
Of the 10, five act by reducing niche breadth, and two others act by allowing
greater resource overlap and competition among coexisting species. A fair
statement of the current consensus is that the tropical con1munity is a mature
equilibriuln comlllunity of numerous species whose coexistence is satisfactorily
explained in the theory based on Lotka-Volterra competition and predation
equations. This "equilibriun1 view" takes no account of environmental change
or patch structure and en1phasizes ways of efficiently partitioning resources.

This view of the tropical community has developed through theoretical
considerations of resource partitioning (e.g., MacArthur and Levins 1967;
Roughgarden 1974; Roughgarden and Feldlua;n 1975) and through field
investigations, primarily of terrestrial biota, particularly birds (Diamond 1973;
MacArthur 1969), but including insects (Janzen 1973) and forest trees (Janzen
1970; Whittaker 1969). This emphasis on terrestrial groups lllight be expected
to n1ake it a view which most accurately describes the tropical rain forest.
However, not all scientists working in rain forest cOlumunities accept it (e.g.,
Connell 1971).

While we know little about rain forests, \ve know still less about coral reef
communities. {Intil recently, Kohn's (1959, 1968, 1971) data represented
practically the only thorough study of resource partitioning in an asse111blage
of coral reef species. They showed a high degree of specialization and little
overlap in food requiren1ents of coexisting species of Conus, an inlportant genus
of reef gastropod. These results are consistent with the view that tropical
COn1111Unities are comprised of nun1erous specialist species effectively dividing
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the resources available, and in the absence of inforn1ation to the contrary it has
seelned best to aSSUlne that coral reef c0I111nunities are organized in this way.

In fact, the linlited data no\v available on reef fishes appear not to support
the equilibriulll vie\v. Inasllluch as reef fishes rnay be representative of other
reef fauna, these data lllUSt force us to reconsider the lnaintenance of high
\vithin-habitat diversity in the coral reef cOlnlllunity. Current data indicate that
lnany reef fishes do not finely partition resources of food or living space, that
they are often, if not usually, lill1ited by the supply of suitable living space,
and that they live in an environnlent \vhich, with respect to the supply of living
space, is unpredictable in tin1e and space. This paper is an attelnpt to bring
together and evaluate these data and to reexamine in their light the lllainte
nance of high \vithin-habitat diversity in reef fish comlnunities. T'he conclusions
reached here can only be tentative, but 111y hope is that they \vill stilnulate a
search for more data and experilllental tests of the proposed hypotheses.

REEF FISHES-HIGH DIVERSITY AND HIGH NICHE OVERLAP

1~hat reef fish con1nlunities are diverse is well known (Bakus 1966; Snlith and
~ryler 1972; Talbot and Goldlnan 1972). For example, the nUlnbers of species
on the Great Barrier Reef range fron1 1500 in the north to 900 at One ~'ree Reef
close to the southern lin1it of reef developlnent.

Part of this high diversity is of a bet\\reen-habitat type, since reef fishes tend
to be sedentary and, to a lilnited extent, habitat specialists. Nevertheless there
relnains a high diversity within habitats. For exan1ple, Slnith and rryler (1972)
reported 53 resident species and a total of 75 species (H[base E] = :3.:3) on a
single patch reef approxinlately 3 n1 in dian1eter and 1.6 nl high. Slnith (197:3)
collected up to 67 species in single small rotenone san1ples in the Bahalnas.
Goldrnan and Talbot (1976) cite collections from single rotenone stations \vhich
contained 150 (One Tree Reef) and 200 (Palau) species of fish. Coexistence of
such large numbers of species of fish on a Sll1all area of reef dell1ands explanation.
An attempt at explanation n1ight begin with an exan1ination of the degree of
specialization and pattern of resource partitioning an10ng coexisting species of
reef fish.

If reef fishes are predol11inantly specialists which finely partition the resources
available to them, it follows that an exarnination of their use of the major
resources of food and habitat should disclose two things. Most species will be
relatively narrow niched (i.e., specialized) \vith respect to one or both of these
resource categories. More ilnportant, they \vill be specialized upon different
resources, exhibiting low overlap in their use of food or habitat space. Sonle
species may be 1110re generalized, but these would be expected to be in the
minority. As will be shown below, ho\vever, the degree to \vhich reef fishes are
narrovv niched and nonoverlapping in requirenlents is not great. It appears
insufficient to account completely for their high diversity \vithin habitats.

General feeding habits of reef fishes have been exalnined by Hiatt and
Strasburgh (1960) and Randall (1967). Bakus (1969) has reviewed feeding












































