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Title: “Red soil sedimentation around coral reef ecosystems in the Marine Protected Areas of southern Japan and its

effect on the rate of oxygen consumption in the common coral species ”

- Total mass flux, size distribution of sediment particles and some chemical components such as total carbon (TC), total nitrogen (TN) and
calcium carbonate (CaCO;) were monitored monthly using multi-cup sediment traps at seven coral reef sites (6 reef flat, and 1 reef slope) of
the Marine Protected Areas around Ishigaki, Kohama, Kuroshima and Iriomote Islands in the southern Ryukyus, Japan, from September 2000
to September 2001. The size distribution of trapped sediments revealed mostly uni-modal fine sand to mud in the reef flat and gravelly to
coarse sand in the reef slope. The total mass flux ranged between 0.54 to 872 g m2d™, and showed a pronounced seasonality (high in
summer-autumn and low in spring) at each site, which was consistent with the rainfall and typhoon regime. Exceptionally high values were
observed on the reef slope (Iriomote) in Febreuary-March 2001 (1533 gm?d™) owing to a large amount of bottom sediment re-suspension.
On the reef flat (Todoroki South and North; [shigaki), values obtained in July-August 2001 (872 gm™”d™) and August-September 2001 (800
gmd"") indicate the high terrestrial discharge from Todoroki River.

Trapped sediment particles consist of CaCO; (1.2-27.1%) and a non-carbonate fraction {98.8-72.9%), which contains total carbon (4.9-26%),
carbonate carbon (CO,-C) (0.2-3.1%) and non-carbonate carbon (NC-C) (7.9-25.6%). Total nitrogen content was in the range 0.02-0.48%.
TN is contained mainly in the carbonate fraction and NC-C may be contained in the non-carbonate fraction. The low TN/OC ratio of the
trapped sediments suggests that they were mostly of terrestrial origin and that both fractions migrated. The high total mass flux derived from
Todoroki River exceeded the threshold at which a lethal effect on coral community is caused. The results stress the importance of conducting
seasonal studies of sedimentation over more than one year and at more than one location in south Japan coral reef ecosystems io gain an
understanding of the processes controlling the total mass fluxes and their nutrients content, also to develop an awareness of how to prevent

the damage of coral reef ecosystems and, if it does occur, to allow mitigation measures to be undertaken.

- Mass mortality of coral communities dominated by massive Porites spp. occurred in the reef flat of the east coast of Ishigaki Island,
Okinawa, Japan, particularly around the mouth area of Todoroki River, from which a huge amount of terrigenous fine particles had been
discharged during the heavy rainfall condition. It was observed in a wide area of ca. 30 ha in early June, 2001. Damaged corals were massive
Porites, Favia, branching Moniipora, and the blue coral Heliopora coerulea and the most conspicuous damage was seen for the large
colonies of the massive Porites because of its great abundance in this area. Fine particles smaller than 0.063 mm in diameter dominated.
¢a.90%, the sediments collected by traps in June 2001, and coarse particles, 0.125-1 mm in diameter, were also colleted 1-2 months after the
event. Content of total nitrogen was high than 0.5%, in the collected sediments just after the mass mortality event, and thereafter it decreased
with time. This event seemed to be due to several causes such as heavy precipitation causing high runoff rate of terrigenous. fine particles,
low tide and unusual strong north wind, which occurred simultaneously.

- Effects of short-lerm sedimentation on common coastal coral species, Goniastrea aspera, Porites lobata and Pavona frondifera, from the
reef flat southeast of the Ryukyu Islands, Okinawa, Japan, were investigated in laboratory experiments using oxygen uptake respirometers.
The 0. consumption rate was significantly different among species and between sediment treatments (20 and 200 mg L™ red soil suspension,
P < 0.05). In dark experiments, Goniastrea showed higher respiration rates (0.020 + 0.002 mL O,cm™ h"y than did Pavona (0.017 + 0.003
mL O, cm?h™') and Porites (0.010 = 0.001 mL O;cmh™). In light experiments, Goniastrea also showed higher O, consumption rates (0.021
£0.003 mL O,emh™) than did Porites (0.010  0.004 mL O,cmh™') and Pavona (0.007 = 0.001 mL O, cm?h™'). Zooxanthellae densities
were 6.53 £0.13, 3.12 = 0.05, and 4.37 = 0.07 (x 10° cells cm™ mean + SE, n = 8) in Goniastrea, Porites, and Pavona, respectively. Coral
respiration rate increased proportionally with zooxanthellae density in Goniastrea and Pavona. High zooxanthellae density may increase the
O; production that contributes to colony respiration: however, in Porites. the relationship between zooxanthellae density and coral respiration
rate was not clear. The massive corals, Goniastrea and Porites, are more resistant to sediment stress than is the plate-like coral, Pavona.
Goniastrea showed high tolerance and adaptation to stress conditions in all experiments, at all times (12 h), with similar trends in both dark
and light conditions. Porites was affected only within the first 3 h under light conditions, while Pavona was the most affected species. These
results help us to understand coral damage caused by red soil sedimentation, as well as coral mortality and potential shifts in community

structure related to prolonged or repeated elevated levels of sedimentation on coastal reefs.
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