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ABSTRACT

Thirty-six specimens of soft corals (Coelenterata, Alcyonacea) were tested for tox-
icity by exposing Gambusia affinis (Vertebrata, Pisces) to aqueous extracts of coral
macerate and assessing mortality. Fifty percent of the soft coral extracts were deter-
mined to be ichthyotoxic to the fish, supporting earlier studies. In another experi-
ment, commercial fish food was immersed in the same aqueous soft coral extracts,
dried. and offered to G. affinis at three concentrations with appropriate controls. The
study of feeding deterrence showed that 88% of the 36 extracts produced negative
feeding responses at the highest concentration. At intermediate concentrations, 75%
of the extracts acted as feeding deterrents; 48% showed detectable deterrence at lowest
concentrations. Levels of toxicity and feeding deterrence, however, were not corre-
lated; i.e., feeding deterrence was as common among non-toxic corals as among toxic
ones. This finding may help to explain why some soft corals, which apparently lack
toxic defense substances, do not exhibit signs of predation in the field.

INTRODUCTION

One of the most important selective factors influencing the evolution of living
organisms is predation. The specific morphological (e.g., Kettlewell, 1956), chemical
(Whittaker and Feeny, 1971), and behavioral (Harvey and Greenwood, 1978) adapt-
ations which have evolved in plants and animals and which clearly serve an anti-
predatory function are extremely numerous and diverse in nature. Common anti-
predatory adaptations include (1) feeding deterrent properties, involving olfaction
and taste, whereby an organism is avoided by a predator or receives a low food prefer-
ence, and (2) toxicity, whereby an animal may ingest the prey and become ill, experi-
ence physiological stress, or die (e.g., Brower, 1969). These behavioral responses in
the predator can be chemically mediated by secondary compounds either produced
by the prey itself (Eisner, 1970; Gerhart, 1983) or acquired by the prey in turn from
its own food (Brower et al., 1970; Eisner et al., 1974; Schulte et al., 1980; Thompson
et al., 1982; Carte and Faulkner, 1983; Jensen, 1984).

Evidence for co-occurrence of feeding deterrent properties and toxicity is variable.
Some studies have demonstrated a positive correlation between toxicity and the pres-
ence of feeding deterrents (West, 1976; Picman e al., 1982; Camazine, 1983; Camaz-
ine et al., 1983; Gerhart, 1984, 1986). By contrast, Rowell e al. (1983) found that
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certni o-ns were differentially palatable to two species of tropical grasshoppers, and
: ence of this palatability was not correlated with the presence of known
. such as phenolics and tannins. Toxicity of soft corals (Coelenterata:
1) on the Great Barrier Reef has been demonstrated (Bakus, 1981; Coll et
.2b: Coll and Sammarco, 1983), but the presence or absence of feeding deter-
properties has not been examined.
soft corals can be quite common on coral reefs in the Indo-Pacific, and particu-
larly in certain areas of the Great Barrier Reef (Dinesen, 1983). Although common
species of soft coral are potentially rich sources of protein, carbohydrate, and espe-
cially lipids (Coll, 1981) and are easily accessible to predators such as fish because of
their exposure, they suffer relatively low levels of predation (P.W.S., unpub. data;
work in progress). Certain predators are specialized in such a way as to be able to
consume highly toxic soft coral tissues. For example, Ovula ovuin Linnaeus, 1758
(Mollusca, Prosobranchia) feeds almost exclusively on soft corals and possesses
mechanisms for disposal or storage of toxins (Coll ez al., 1983). Certain chaetodontid
fish have been observed to pick soft coral polyps from expanded colonies (Tursch
and Tursch, 1982; also Sammarco, Coll, and Alino, work in progress). Most fish,
however, appear to ignore the soft coral as prey; this has been attributed to their tissue
toxicity (Bakus, 1981; Coll e al., 1982b). In several recent studies, we have shown
that approximately half of the common exposed soft corals from several regions of
the Great Barrier Reef exhibit significant ichthyotoxic properties (Coll et al., 1982b;
Coll and Sammarco, 1983). It thus seems probable that non-toxic soft corals have
some alternate or additional defensive mechanism against predation. The presence
of feeding deterrents has been suggested by Tursch (1976) who pointed out that some
crude soft coral extracts were highly unpalatable to fish. Stoecker (1980) also found
that many tropical ascidians exhibit similar properties.

Here we report the results of a detailed study of 36 soft corals for ichthyotoxic and
feeding deterrent properties as determined by tests on the mosquito fish Gambusia
affinis (Baird and Girard) (Vertebrata, Pisces). We also examine the co-distribution
of these two characters among these soft coral species and demonstrate that they do
not appear to be related.

MATERIALS AND METHODS

Thirty-six common soft coral specimens (9 genera, 32 species) were collected from
Britomart Reef (18°14'S, 146°45'E) (herein referred to as the BRI-series) at depths of
1-12 m, Rib Reef (18°15'S, 145°45'E) (RIB-series) at depths of approximately 5 m,
and from Myrmidon Reef (18°16'S, 147°24'E) (MY R-series) at depths ranging from
2-10 m. Sampling was performed between August to October, 1982. Specimens used
for toxicity and feeding deterrence studies (>20 g wet weight) were placed in labeled
plastic bags and frozen. Corresponding samples were preserved in 70% ethanol and
used as reference specimens for taxonomic identifications. Identifications were made

1sing information published in Bayer (1956, 1961), Verseveldt (1980), Tixier-Duri-
1t (1966, 1972), and references cited by these authors.

)5) and Bakus and Thun (1979), using similar dosage levels. These
r bedin Coll e al. (1982b), but a summary will be provided here.
. ere prepared from each soft coral as follows. Fifteen g of frozen

































