Figure 20.19 Can Corals Reacquire Dinoflagellate Endosymbionts Lost to Bleaching?
Corals are important components of marine ecosystems, yet they are under threat due to various anthropogenic activities (e.g., agricultural run-off) and climate change. The health of corals depends on their symbiotic relationship with photosynthetic dinoflagellates in the genus Symbiodinium. Coral bleaching is a result of the breakdown of this symbiosis. In this elegant study, Cynthia Lewis and Mary Coffroth induced bleaching in an octocoral (Briareum sp.) and then studied the recovery from bleaching. Specifically, they were interested in whether recovering corals take up new endosymbionts (i.e., from an exogenous source) or simply are repopulated with Symbiodonium populations that remained in the host coral at low levels. To test the hypothesis that corals can take up new symbionts from their environment, the researchers first examined natural levels of symbiont. The coral colonies were bleached by exposure to complete darkness for 12 weeks, and symbiont levels in the bleached coral colonies were measured before returning them to the light. For six weeks all of the bleached colonies were left in the light, but half (i.e., the experimental group) were exposed to a novel Symbiodinium strain B211. After three and six weeks the researchers measured symbiont levels in the experimental and control (i.e., no exposure to Symbiodinium strain B211) coral colonies. Results showed that the coral colonies in the experimental group contained Symbiodinium strain B211. This finding allowed the researchers to conclude that, following bleaching, Briareum sp. corals are indeed able to take up symbiotic Symbiodinium from their environment. Interestingly, the researchers also documented that there appears to be a preference for certain Symbiodinium strains. Three colonies that took up the novel B211 strain were later found to have replaced it with one of their original Symbiodonium strains. Furthermore, the researchers also documented shifts in the relative abundance of symbiont strains, with one of the original strains occurring in a much higher percentage of coral colonies following bleaching. Although this study was limited to laboratory coral populations, recently Jones et al. (2008) have studied the response to coral bleaching in natural populations. They also documented a shift in the type of Symbiodinium strain, in this case correlated with differential tolerance of the strains to heat stress. It is possible that such symbiont flexibility will facilitate the maintenance and recovery of coral reef ecosystems in the future, as climate change increases the temperature of the oceans.
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