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i X & B The ecosystem function of floating mucus floc derived from benthic

microorganisms in intertidal zone of coral reef

I studied ecological significance of mucus flocs on a shallow coral reef area in Okinawa.
Mucus flocs are that polymeric substances which are secreted by organisms glue the detritus,
carbonate, and microfauna / microflora in the sediments together, and become floc-like aggregation
on intertidal coral reef flat. I investigated the role of mucus flocs as the food sources for benthic
organisms, and the facilitation of picoplankton growth rate by mucus floc formation. All
observations and experiments were carried out on Odo coast intertidal, Okinawa Island, and at the
laboratory.

In mucus flocs, observation by scanning electron microscope revealed that Jarge numbers of
diatoms were trapped in fine mineral particles and mucilage-like strings, suggesting that a portion
of the mucus is secreted by these benthic microalgae. Levels of organic matter and bacteria-derived
fatty acids were higher in the mucus flocs than in sediments, implying that these may be potentially
valuable foods for detritivores (e.g., deposit and suspension feeders). Chlorophyll a concentration
and diatom density were also higher in mucus flocs than in sediments. Hence, deposited mucus
flocs may also be a potentially nutritious food source for microalgal grazers.

The available supplies of mucus flocs to the daily feeding requirement of Ophiocoma
scolopendrina were investigated, and it was suggested that the availability of mucus flocs varies
spatiotemporally; thus, they do not always comprise an adequate food source for populations of O.

* scolopendrina. The major food sources of O. scolopendyina estimated from fatty acid analysis were

bacteria attached to the mucus floc and sediments, macroal gae, and diatoms, and the importance of
each food sources differed among seasons. These results are consistent with available supplies of
mucus flocs and macroalgal blooming. O. scolopendrina assimilates and removes bacterial and
macroalgal materials from mucus floc and reef sediments represent a trophic link between
decomposers, primary producers, and higher-level consumers that prey on ophiuroids. Therefore,
mucus floc is considered to contribute to reef trophodynamics via this dominant ophiuroid feeding.
The bacterial and microalgal growth rates in mucus flocs and sediments were compared in
the field, and it suggests that the microalgal (including cyanobacteria) growth rate in mucus flocs

' during development in the field is sometimes faster than in emersed sediment and seawater, though

it is not always. The effects of cultured microalgal extracellular polymeric substances (EPS) and
dissolved matters (DM) contained in mucus floc, both seemed to constitute mucus flocs, on benthic
bacteria or algal (including cyanobacteria) growth rate were investi gated in the laboratory. And it
suggested that both EPS and DM might facilitate total bacteria growth rate. EPS may facilitate
bacterial growth rate better than DM in mucus floc. In contrast, DM in mucus floc may enhance
algal growth rate better than EPS. In the oligotrophic coral reef, when the mucus floc occur,
bacteria may decompose organic matter in mucus flocs into small elements which is easily
digestible by consumers or inorganic elements which is available for cyanobacteria and microalgae.
It may accelerate the conversion rate of organic matter, and may contribute an efficient

biogeochemical cycle.
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The ecosystem function of floating mucus floc derived from benthic

_ microorganisms in intertidal zone of coral reef
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