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Seasonal Changes in Biomass and Photosynthetic Rate of
Phytoplankton in Hiroshima Bay

Mineo Yamaguchi, Ichiro Imai* and Yutaka Matsuo**

The phytoplankton biomass and photosynthetic rate were measured in relation to the physi-
co-chemical environmental conditions in Hiroshima Bay from February 1984 through to
July 1985. Chlorophyll 2 was determined fluorometrically and primary productivity was
measured by an in situ oxygen method. Horizontal distributions of the biomass showed re-
latively high production occurred near the coast of the cities of Hiroshima, Kure and Iwa-
kuni where the influence of river runoff was strong. Phytoplankton biomass (mgChl. a*
m™ 2) varied between 19.6 t0 101.3 mgChl. a* m ™~ ? with a maximum in June 1984. Two
apparent blooms occurred in the bay. One a spring bloom began in February and the
other a summer bloom occurred in June. The gross photosynthetic rate showed a max-
imum of 74.6 mgC-m ™3+ h™ ! in August 1984. Mean assimilation number of the gross and
net photosynthesis were 7.7 mgC-mgChl.a~ **h ™! and 6.1 mgC-mgChi. a~'-h ™!, respec-
tively. Temporal variations in the photosynthetic rate generally followed the seasonal cycle
of the phytoplankton biomass. It appears that the nanoplankton (less than 10 sm)
accounted for 47% of total chlorophyll 4 during the study period. The relative percentage
of different size fractions did not show any marked seasonal cycle. A significant correla-
tion was obtained between the photosynthetic rate and irradiance and chlorophyll @ concen-
tration. Dissolved nutrients exhibited marked seasonal variation, but were not correlated

with the concurrent variations in phytoplankton photosynthetic rate.

Key words: Hiroshima Bay, Phytoplankton biomass, Photosynthetic rate
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Fig. 2. Monthly variations in phytoplankton biomass in Hiroshima Bay (February 1984-July 1985).
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Fig. 3. Seasonal variations in phytoplankton biomass in Hiroshima Bay. Bars represent SD.
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Table 1. Correlation coefficients between photosynthesis and various environmental parameters.
Photo- - diance T Sal S0 PO
synthesis adiance ‘emp. al. i0, A DIN Chla
Photosynthesis 1.00
[rradiance 0.66%*  1.00
Temp. 0.36 0.15 1.00
Sal. —0.29 0.11 —0.37 1.00
Si0, 0.20 —0.20 0.58% —0.64* 1.00
PO, -0.29  —0.25 0.31 —0.24 0.42 1.00
DIN -0.50 —0.70* -0.26 —0.21 0.31 0.40 1.00
ChlLa 0.63* 0.23 0.60** —0.59* 0.58% —0.30 —0.43 1.00
*  significant at the 5% level
**  significant at the 1% level
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