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Studies on the Physical Oceanographic Environment in

Uranouchi Bay
I. Structure of Water Mass and Multiplication of Red Tide Plankton

Yukihiro MUNEKAGE

Laboratory of Fisheries Engineering, Faculty of Agriculture

Abstract An oceanographic survey was carried out on water temperature, salinity,
dissolved oxygen, transparency, nutrient salts, and numbers and kinds of plankton at six
observation stations in Uranouchi Bay from spring to autumn in 1982 and 1983, '

The relationship between the structures of water mass and the multiplication of red tide
plankton in Uranouchi Bay were analyzed. .

Heavy rainfall about the middle of July 1982 covered the surface of the bay with low
salinity water. This condition continued until the end of September. The strong strat-
ification of salinity and density resulted in the constant outflow currents occurring through
the surface layers of the bay. However during early July and October of 1982, and from
July to September of 1983, low rainfall produced weak stratification and low constant
outflow through the surface.

In Uranouchi Bay, the strength and the duration of the drop in salinity based on
rainfall can be estimated by the height and the width of the crest of the profiles of 20
days-integrated rainfall. ’

The multiplication of plankton and red tide occurred during the periods of weak strat- -
ification of the water mass, and just in the troughs of the curves of 20 days-integrated
rainfall. These data suggest that the tidal exchange period of this bay is about 20 days.
Further_ investigation is in progress.
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Fig. 1. Location of samplinig station and depth contours {m) of Uranouchi Bay.
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Fig. 2. Seasonal changes of temperature, salinity, and density at ST.C 6),7
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Fig . 3. Seasonal changes of rainfall per day and 20 days-integrated rainfall
in Kochi City.
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Fig. 4. Seasonal changes of insolation and 20 days-integrated insolation in
Kochi City. :
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Fig. 5. Seasonal changes of nutrient salts of the water at ST.C ¢),7). Dotted
lines show the limit values of the water quality for fisheries environment. 8.
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Fig. 6. Seasonal changes of Brunt-Vaisala frequency (stabllxty of the
water mass).
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Fig. 7. Vertical distributions of constant current on 18 August, 1982.
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Fig. 9. Seasonal changes of multiplication of plankton and red tide occurrence.
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