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This study evaluates the spatial distribution, temporal variation of érganctin compounds (butyl and phenyi tin)
and their main alternative antifouling compounds, Irgarol-1051 and diuron, (DCMU) in équatic ecosystems around
subtropical cora[ reef areas around the Ryukyu Archipelago. Furthermore, | have examined the acute impacts caused by
antifouling compounds on the carbon metabolisms (mainly photosynthesls and calcification processes) of the coral

" Galaxea fascicularis on the laboratory scale.

Chapter 2'results show that butyltin compounds (BTCs) were frequently detected in all seasons (Feb. -Oct.,
2006) while phenyltin (PhTs) were detected in winter and early spring‘(Apri_i, 20086). Furthermore, 17% of TBT in waters
and 71% of TBT in sediment samples collected from the Manko estuary have exceeded the threshold levels and
represent an ecological risk to the a.quatic life. '

Chaﬁter 3 reports the concentrations of diuron which ranged from ND to 90.00 ng/t and 0.18 to 3.97 ng/g for
‘ water and sediments, respectively. Thg detection frequency was relatively higher (82.4%, 842/51 samples) in Okinawa
mainfand waters compared to Ishigaki water samples 39.5 %, (32/81 samples),

Chapter 4, the average concentrations detected in commercial ports, fisheries port and estuanes were 24, 70
* 9.88 ng/L (mean :*SD) and 2,68 # 7.84 ng/t for Irgarol-1051 and M1, respectively. in Naha Bay, the average
concentrations were 10 + 13 and 2.2526,13 ng/L for Irgarol-1051 and M1, respectively. Irgarol-1051 was detected in
waters.at the frequency of 92.3% (24/26), while M1 was less frequently detecte& 11.5% (3/28) of the total samples
collected around fishing and commercial ports around Okinawa [siand. In Naha Bay, lrgaro[ was detected in 40.5%
(17/42) and M1 was detected in 11.9% (5/42) of the water samples.

Chapters § and 6 provide information on the acute effects of tributyltin (TBT), Irgarol and dluron on the
calcification and photosynthesis Tates on the intact coral-alga association Galaxea fascicufaris, The results show that the
photosynthesis rate and calcification rate were significantly reduced by 78% and 72% relative to the control when corals.
" were exposec{ to 5000. ng/L TBT, respectively. No siéniﬂcant effects were cbserved when corals were exposed 1o 1000
ng/L TBT. The Photosynthesis rate of the coral was significantly reduced by 6.5% and 75.7% and 18% and 121%
relative to control when the coral gxpdsed to iOOO and 10,000 ng/L. of diuron énd Irgarol 1051, respectively. The
calcification rate dropped to 32.7% and 98.3% relative to control when the corals were exposed to 10,000 ng/L of diuren
and irgarol 1051, respectively. The nominal sensitive concentration of TBT, Irgarol and diuron that causes the alteration
of carbon metabolisms of coral are much higher than those currently reported in the coral reef waters.

This study reveals that the coral reefs and adjacent aquatic ecosystems around the Ryukyu Archipelago are
widely contaminated with antifouling chemicals as a fingerprint of the effects of anthropogenic activities in the coral reefs.
While the levels detected in this region do not pose a threat to the carbon metabolisms of corals over a short term
exposure, the consequences that might be caused by chronic exposure of the environmental relevance concentrations
of these chemicals in coral reef ecosystems remains uncertain.
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