Multiple scattering on coral skeletons enhances light absorption by
symbiotic algae
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ABSTRACT: The success of symbiotic reef-building corals iz largely determined by the efficiency
with wehich they collect solar energy, Using thin coral laminae from the Caribbean scleractinian
Paorites branneri, we characterize the absorption spectra of intact coral surfaces, Comparzons of
absorption spectra from corals with a broad range of photosynthetic pigment densities, collected
during a natural bleaching event, indicate that they are capable of collecting more than 85% of
zolar radiation with one order of magnitude less pigment denzity than terrestrial leaves,
Measurements of the light-absorption efficiency as a function of pigment density reveal that
symbiotic alzae in intact P, branneri abzorb between two and five times more light than freshhby
izolated symbiontz, & theoretical model zhows that multiple scattering by the skeleton can
enhance the local light field, thus increasing abzorption. #s a result of this phenomenon, corals
inhabiting high light ernvironments can maximize their abzorption capacity with low pigment
investment while reducing self-zhading in low-light environments, Local light field enhancements
may have negative effects when corals are expozed to stressful conditionz. During coral bleaching,
increaszes in local irradiance aszsociated with reductions in pigment density could exacerbate the
negative effect of elevated temperatures. Symbiotic scleractinian corals are one of the most
efficient solar energy collectors in nature, and the modulation of the internal light field by the
coral skeleton may be an important drving force in the evolution of thiz group.
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