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Ultrastructural studies on the establishment, maintenance and breakdown of a
coral-zooxanthella symbiotic system
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Fine structure during the establishment, maintenance and breakdown of a
coral-zooxanthella symbiotic system was examined. Suitable chemical and freeze fixation methods were
applied for observing various cellular membranes clearly. When corals were treated with high
temperatures, gastroderm cells without zooxanthellae autolyzed first, followed by the disconnection of
cells with zooxanthellae away from gastroderm, so that the symbiotic system was broken down.
Zooxanthellae in coral cells were found to have several distinct layers on the cortex. After cell
divisions of zooxanthellae, symbiosome membranes and these layers were cleaved by constriction into two
parts and enveloped the daughter cells. This process may ensure to distribute zooxanthellae into coral
cells for the maintenance of the symbiotic system. Free-living zooxanthellae were attracted inward the
gastric cavities of polyps in early developing corals and incorporated into gastroderm cells to establish
the symbiotic systems.
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