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Study on trophic cascade and establishment of macroalgal beds resilient to ocean
warming
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Macroalgal beds have been shifted to sea urchin-dominated barrens around the
world. Numerous overseas studies have described that such phase shifts are primarily attributed to
overfishing sea-urchin predators. We presented the first case study in Japan, demonstrating the
importance of predator-sea urchin-macroalgae trophic cascade in maintaining macroalgal beds on Kochi
coast in which marked ocean warming has occurred. Field studies in a fisheries protected area (FPA)
and its adjacent control fishing area (FA) showed that, the Japanese spiny lobster was abundant and
sea urchin density was reduced by its predation especially near its shelters in the FPA, while sea
urchins were highly abundant due to lower predation pressure in the FA. Laboratory studies showed
that predation by lobsters on sea urchins differed with size of sea urchins relative to lobsters and
with urchin species. Findings of the selective predation agreed with species and size compositions
of sea urchins in the field.
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