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Influence of the exotic toad, Bufo marinus (Amphibia: Anura), on the native animals of the
Ryukyu Archipelago, Japan
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Bufo marinus, which originally occurs in Central and South America, was introduced into Australia
and various Pacific and Caribbean isiands for the purpose of controlling sugar cane pests. On Ishigakijima, where
the toad was introduced in 1978, it now occurs 'in high densily almost throughout this island. Despite the
documented impacts of the cane toad on native fauna in Australia and some Oceanian islands, the influences of the
toad on the native fauna in East Asia remained to be examined. Therefore, 1 investigaled the stomach contents of the
cane toad from Ishigakijima to assay its influence on the native invertebrale fauna. The diet of B. marinus from
Ishigakijima consisted of a wide variety of terrestrial arthropods, including a particularly large number of ants. This
suggests an impact of B. marinus upon the native ant fauna of Ishigakijima through predation.

On the other hand, toads of (he genus Bufo, including the cane toad, have highly toxic skin secretions.
This predicts impact on the potential predators on ‘the islands where no toxic toads occur. Therefore, I first
examined in captive experiment the effect of toxins of B. marinus on predatory behaviors in snakes of the genus
Dinodon in East Asia, including rep)"esentati\'es from Ishigakijima and other Ryukyu Islands. Islands of the
Ryukyus other than Ishigakijima, mostly having no native Bufo populations, have constant risk of accidental
transportation of B. marinus from Ishigakijima. Most snakes ate a juvenile toad and all of ihe.m survived, This
suggests that the Dinodon snakes have a potential to resist to the toad toxins. Even so, however, some snakes from
the Ryukyus regurgitated a toad or took longer time to swallow it. With regard to D. semicarinatum from the
Central Ryukyus, some individuals convulsed after ingestion. These results suggQest that the toxins of the juvenile
toad deliver a certain damage to the potential predalors of the Ryukyus. Corhparisons of extent of damage among
species and subspecies of the genus Dinodon, as expressed in the behavioral parameters, suggest that the resistance
in the Ryukyus snakes decreased after jsolation from toads. Secondly, I quantitatively estimated the effect of toad
toxins on the Dinodon populations by examining decrements in locomotor performance after ingesting toxins
extracted. Dinodon r. walli and D. semicarinatum that had been isolated from toads .showed much greater
decrements than D. r. rufozonatum which is naturally sympatric with 1wo Bufo species (not marinns) and preys on
them. On the other hand, there were no significant difference in decrement between D. r. waili and D.
semicarinatum despite their distinct difference in isolation time from toads. These results suggest that the resistance
in Dinodon has degenerated not neutrally bul selectively after their isolation from toxic toads. Finally, I examined
several populations of D, nifozonanun for the association between the degree of resistance and history of sympatry
with toxic toads. In each of the two subspecies of D. nifozonatum, the resistance in a population sympatric with
native toads was greater than allopatric populations. This result suggests that the sympatry with toxic toads is highly
associated with the degree of resistance.

The ;'esults of this study altogether suggest that B. marinus from Ishigakijima 'pro\'ides impacts to the
native fauna through the food web, both as a predator and a toxic prey. The results also indicate that special

altention should be paid to avoid accidental intoduction of B, marinus (o areas where no native Bufo occurs.
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