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In coastal areas, excessive phytoplankton blooms (red tides) often 

occur due to eutrophication caused by anthropogenic nutrient loading. The Seto 

Inland Sea, Japan, is a semi-enclosed sea with 23,203 km2 of area, which was 

subjected to severe eutrophication by industrialization and urbanization during 

high economic growth period in the 1970s. For improvement of water quality in 

the sea, a Total Pollutant Load Control System (TPLCS) has been executed 

since 1979. Although the red tides have occurred with less frequency since the 

1980s, its occurrence has remained at the same level during the last 20 years. To 

decrease its occurrence in the coastal regions during summer, a decrease of 

nutrients inputs to the coastal waters before summer is needed. On the other 

hand, micro- and macro-algae inhabiting tidal flats and shallow areas play a key 

role in the high primary production and provide habitats and nursery. Therefore, 

uptake of the nutrients from lands by these algae can function as a water 

purification strategy for coastal management. In the present study, for 

clarification of the highly vulnerable areas where excessive phytoplankton 

blooms often occur, primary and secondary productions in coastal regions and 

offshore areas were determined. To evaluate the role of micro- and macro-algae 

inhabiting tidal flats and shallow areas as a nutrient sink, the productions were 

compared seasonally. Furthermore, potential colonization areas of Zostera 

marina, which seemed to be most useful as nutrient sink was estimated using 
water depth and Secchi depth in terms of the light environment in a bay.  
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