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Phytoplanktonic N : P Ratio in Waters of the Seto Inland Sea, Japan,
and the Possible Factors Affecting its Fluctuation

Tamiji YAMAMOTO™!, Toshiya HAsHIMOTO'!, Osamu MATsUDA' and Kuninao TADA>

Investigations were carried out in 4 seasons from 1993 to 1994, in the entire Seto Inland Sea, Japan. Seawater samples
were collected from 5 different depths at 19 stations in each season. Concentrations of chlorophyll @ (Chl a), particulate
nitrogen (PN), particulate carbon (PC) and particulate phosphorus (PP) were determined. Regression analysis was car-
ried out to estimate the relative proportion of phytoplanktonic nitrogen, carbon and phosphorus using the relationships
between Chl @ and these particulate elements. While phytoplanktonic carbon to nitrogen ratio was similar to the Red-
field ratio ranging from 6.2 to 8.0, phytoplanktonic nitrogen to phosphorus ratio (3.2-14) was obviously low compared
to the Redfield ratio with only one exception (17). Although the reduction of sewage discharge from land by the legal
treatment appears to have reduced the number of red tide occurrences in the Seto Inland Sea during last 2 decades, im-
balanced reduction measure of effluent phosphorus seems to have stimulated the occurrence of nuisance species be-
longing to Raphydophytes (Chattonella antiqua, Heterosigma akashio etc.) and Dinophytes (Gymnodinium mikimotoi,
Alexandrium tamarense and Heterocapsa circularisquama etc.) in recent years. These species commonly have low val-
ues of the q,./q.p (ratio of the nitrogen minimum cell quota to phosphorus minimum cell quota). From this point of
view, it is concluded that phosphorus reduction might have caused the predominance of species which are capable of
storing phosphorus in the cells under phosphorus depleted condition.
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Figure 2. Correlation between chlorophyll a (Chl a) and particulate nitorogen (PN).
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Figure 3. Correlation between chlorophyll a (Chl @) and particulate carbon (PC).
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Figure 4. Correlation between chlorophyll a (Chl @) and particulate phosphorus (PP).
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Figure 5. Correlation between phytoplanktonic-N (Phyto-N) and -C (Phyto-C) which were estimated from the regres-
sions between Chl ¢ and PN (Fig. 2) and PC (Fig. 3).
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Figure 6. Correlation between phytoplanktonic-P (Phyto-P) and -C (Phyto-C) which were estimated from the regres-

sions between Chl @ and PP (Fig. 4) and PC (Fig. 3).
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Figure 7. Yearly variations of red tide occurrence of major taxonomic groups in the Seto Inland Sea, Japan (Seto-
naikai Fisheries Coordination Office, 1974-1998). Characteristic red tide species were indicated with acronym (At:
Alexandrium tamarense, Ca: Chattonella antiqua, Gm: Gymonodinium mikimotoi, He: Heterocapsa circular-
isquama, Ns: Noctiluca scintillance, Sc: Skeletonema costatum).
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