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The Role of Land Derived Phosphorus and Nitrogen

in Marine Biological Production in the Seto Inland Sea

Shigeru Montani
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The 20t century was one of Eutrophication of coastal waters. After the 1950s, the density of nutrients in rivers flowing into
enclosed coastal seas kept rising; as a result, the densities of nutrients in enclosed coastal seas rapidly elevated. This nutrient
load is very closely related to the amount of the fertilizer used in the hinterland region and to population increases in coastal areas.
In the sea areas receiving loads of excessive nutrient, increases of phytoplankton occurred on the sea surface; the result of
primary production increasing by several fold from levels found before the 1950s. These events occurred in parallel to the
generation of red tides, which became frequent in the latter half of the 1960s, indeed occurring 299 times in 1976 in the Seto
Inland Sea. Eutrophication connected with primary production not only increased, but also consumed many of the organisms
resulting from photosynthesis in seawater, and created a poverty of oxygen in the water with its production. On the other hand,
recently there has been active discussion regarding the influence of phosphorus and nitrogen, not only in the nutrient loads from
the land but also in those of Pacific Ocean origin, on processes of living organisms in the Seto Inland Sea. It is the nitrogen and
phosphorus coming from the land that has caused Eutrophication in the Inland Sea. The nutrient loads from the land have had a
definite in the biological processes occurring in the Seto Inland Sea. It is extremely important to understand the structure of
biological production of coastal areas ; it is also important for future environmental administration to understand how nitrogen and
phosphorus of Pacific Ocean origin contributes to the biological production in the Seto Inland Sea. Therefore, it will be necessary
to clarify the details of how much and from where nitrogen and phosphorus flows into the Seto Inland Sea. k
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Fig. 1

Horizontal distribution of dissolved inorganic nitrogen in surface waters of the Seto Inlan Sea (Hashimoto et al., 1996).
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Fig. 2 Relationship between red tide outbreaks and nutrient inflow loads in the Seto Inland Sea (Honjo, 1993)%.
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Fig.3 Vertical distribution of total organic carbon and flagellates cysts in a sediment core from Harima-Nada (Ichimi et al., 2005).
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