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Response of Phytoplankton Community to Physico-Chemical
Changes in the Neritic Water of Funka Bay in Summer

Keiri IMAI*, Tsuneo ODATE* ", Mitsuru YANADA* , and Yoshiaki MAITA*

Abstract

Physico-chemical properties of water columns were investigated in the near shore and central
part of Funka Bay, from June to October, 1995. During the period the water columns were well
stratified. The present study shows that phytoplankton growth was suddenly elevated following
the physical events. High chlorophyll-specific growth rate of phytoplankton (1.15-1.36 d°") was
observed in the water columns where the thermocline was uplifted and the Tsugaru Warm Water
was inflowed. On August 4, about 10 m upward shift of the thermocline was observed in the near
shore sea area when the strong south-west wind blowed (4-7 m s'). In September inflow of the
Tsugaru Warm Water occurred at the middle layer of the water column. The high growth of
phytoplankton in summer may be supported by upward transport of nutrients derived from the
bottom of the euphotic layer by wind induced coastal upwelling. The autumnal high growth of
phytoplankton may be attributed to the inflow of Tsugaru Warm Water, which disturbs near bot-

tom waters of euphotic layer.
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Fig. 1. Location of sampling stations in the Funka Bay.
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Fig. 2. Seasonal change in the vertical distributions of temperature and salinity in the coastal
waters (Stations B2 and C1) and the central waters (Station 30).
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Fig. 3. The wind directions and wind speed recorded at the local observing station belong to
Japan meteorological Agency in Yakumo. The arrows of solid line and broken line show the
observed days at respectively Stations B 1-5 and C 1-2, Station 30. This wind data were con-

tributed by Japan Meteorological Agency.
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Table 1. The mean values of nitrate and chlorophyll
a concentrations on July 12 and August 4 at the
Stations B1-56 and C1-2 in the coastal waters

July 12 August 4
(30-50m depth) | (10-20m depth)

mean valueststandard deviation

Nitrate( u M)
Chlorophylla{zg 17"

1.27£0.75 0.070.06
0.86£0.43 1.07+0.54
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Fig. 4. Vertical distributions of temperature, sa-
linity, and T-S diagrams on July 12(solid
line) and August 4 (broken line) in the
coastal waters. The marks on line show the
points of 30-50m depth and 10-20m respec-
tively depth on July 12 and August 4.
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phyll @ concentrations on July 12 and August 4
in the coastal waters.
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Fig. 6. Vertical distributions of temperature and
salinity and T-S diagram in August (solid line)
and September (broken line) in the coastal
waters (Stations B2 and Cl)and the central
waters (Station 30).
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Table 2. Growth rate of phytoplankton community and grazing rate by zooplankton in the near shore(Stations
B2 and Cl)and the central waters(station 30)of Funka Bay

Stations B2+Cl1 Station 30| X
Date Station | Growth | Grazing 2 Date Station | Growth Grrziaileng r’
rate rate rate

June 28 B2 0.12 0.32 0.79
June 28 Cl 0.36 0.61 0.79

July 4 30 0.65 0.68 0.89

) July 27 30 0.49 0.13 0.75
August 4 B2 1.15 1.09 0.94
August 4 C1l 1.27 0.84 0.87

August 24 30 0.68 0.34 0.88

August 31 B2 0.38 0.48 0.88 .

August 31 C1 0.14 0.59 0.94
September 18 B2 1.20 0.38 1.00
September 18 Cl 1.36 0.48 0.86

September 25 30 123 1.32 0.80
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