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Primary Productivity in Suo-Nada, Western Seto Inland Sea

Mineo Yamacucur and Masateru ANRAKU

Phytoplankton biomass and primary productivity were investigated in 1982-83 in Sud-Nada,
western Seto Inland Sea. Chlorophyll-a was determined fluorometrically and primary produc-
tivity was measured by in situ *C tracer technique. Phytoplankton biomass in carbon was also
estimated by carbon/chlorophyll-a ratio (40).

Chlorophyll-a values varied between 0.15 and 8.76 mg-m=3, with the mean of 1.54 mg-m-3.
This indicates that the concentrations in Sud-Nada are lower than the values reported from
the neritic waters of Japan.

Horizontal distribution of chlorophyll-a revealed that the concentrations were higher in
western areas than in the east. Chlorophyll maximum was noticed near the bottom during
stratified seasons. This was presumably due to the growth of phytoplankton there rather than
the sinking cells from the upper layer. Negative correlation between chlorophyll concentration
and transparency was obtained. In nearshore areas in Sud-Nada, however, variations of
transparency seemed to be influenced by the amount of detritus and zooplankton.

Daily primary productivities in the water column were 0.31 in May and 0.45 gC-m~2-day~! in
July, 1983, respectively. These values were nearly equal to the previous values measured in
Seto Inland Sea using 1C method. Calculated phytoplankton biomass was 2,759 tons in carbon
and annual productivity was 139 gC-m~2year—!. Based on this value, primary productivity in
Sud-Nada was estimated to be 430,000 tons as carbon per year.
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Fig. 1 Location of sampling stations in Sud-Nada, western Seto Inland Sea.
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Fig. 2 Horizontal distributions of surface temperature, salinity and transparency.
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Fig. 3 Vertical profiles of temperature, salinity and chlorophyll-a along the north-south line A in Fig. 1.
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Fig. 4 Vertilcal profiles of temperature, salinity and chlorophyll-a along the east-west line B in Fig. 1.
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Table 1. Chlorophy ll-a concentration and phytoplankton biomass (C) in Suc-Nada,
western Seto Inland Sea. Phytoplankton biomass in carbon was estimated
based on the C/Chlorophy Il ratio (40) derived from RiLey (1965).

Chlorophyll-a Phytoplankton Biomass
Concentration Chlorophy ll-a Carbon
Date (mg-m=3) (mg-m™2) (gC-m™2) Areat Total

Min Max Mean Min Max Mean Min Max Mean (ton ©)
July °82 0. 28-8.76 1.29 2.7-40.1 16.2 0.11-1.60 0.65 2,015
Oct. ’82 0. 25-6. 67 1.74 7.0-45.9 26. 4 0.28-1. 84 1. 06 3, 286
May ’83 0. 36-4. 56 1. 49 9.6-44. 8 25.1 0.38-1.79 1. 00 3,100
July °83 0.15-4.82 0.99 5.8-44.3 19.6 0.23-1.77 0.78 2,418
Oct. ’83 1. 40-3. 86 2.20 15.7-32.9 23.9 0.63-1. 32 0. 96 2,976
Mean 1.54 22,2 0.89 2,759
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Fig. 6 Vertical profiles of photosynthetic rate (P), chlorophyll-a (Chl) and
photosynthetic rate per unit amount of chlorophyll-a (Ass. No.) at three
representative stations in May, 1983.
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Fig. 7 Vertical profiles of photosynthetic rate (P), chlorophyll-a (Chl) and
photosynthetic rate per unit amount of chlorophyll-a (Ass. No.) at three
representative stations in July, 1983.
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o TIZIFEBICRED Lice St. 11 T I0mBREALFEL, TOEERET 1.3mgC-
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Table 2. Photosynthetic rate, daily and annual primary productivity measured by *C tracer
technique at three representative stations in Sud-Nada, western Seto Inland Sea.

Transparency Photosynthetic Rate Daily productmty Annual productivity

Date  Station ") (mgCom~=-h) (gC-m2-day™)  (gC-m-yrY)
May 18 ’83 3 7.5 3L.3 0. 44 159.9
May 17 83 11 4.5 15.6 0.22 79.7
May 16 83 17 4.0 20.1 0.28 102.7
July 28 ’83 3 8.0 38.3 0. 54 195.7
Aug. 2783 11 10. 8 29.7 0.42 151. 8
July 29’83 17 8.5 28. 4 0.40 145.1

Mean 7.2 27.2 0. 38 139.2
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Fig. 9 North-south (left) and east-west (right) variations of C/N ratio and percentage
of chlorophyll-a to total pigments (chlorophyll-a + pheopigments) at the surface
and bottom layers in Sug-Nada in May, July and October, 1983.
Solid lines: percentage of chlorophyil-a. dashed lines: C/N ratio.
Solid circles : surface layer, open circles: bottom layer.
Solid triangles: surface layer, open triangles: bottom layer.
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