Nippon Suisan Gakkaishi

63 (2) ,184-193 (1997)

OB 3131 A Gymnodinium mikimotoi DIEFEIRD
FRESEEME & AR OR A BRES

r R PARKSE, A HEEE

(1996 4 4 J1 17 B3AH)

Environmental Features of the Area Where Gymnodinium mikimoto:
Appeared and Conditions for Occurrences of the Red Tide in Tanabe Bay

Terufumi Takeuchi,*! Tomoyoshi Kokubo,*! and Takuji Uchida*?

Relationships between the occurrences of Gymnodinium mikimotoi red tide and the environmen-
tal factors in Tanabe Bay were studied on the basis of field observation during 1989-1994. G.
mikimotoi red tide first appeared at the southern area and then spread over the whole bay. The
southern area is topographically semi-closed and nutrient concentrations were higher than those in
the other areas of this bay. It appears that these features of this area permit the high proliferation of
the species. Nutrient concentrations of the southern area was kept at the levels which support the oc-
currences of G. mikimotoi red tide period. However, G. mikimotoi red tide was observed in 1990,
1991 and 1994. The rate of seawater exchange in these years was considered to be lower than that in
the years when the red tide did not occur. It is highly considered that the occurrences of G. mikimotoi
red tide in Tanabe bay depends on the rate of seawater exchange in the southern area.
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Fig. 1. Location of the 14 monitoring stations and division of Tanabe Bay into geographical areas.
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Fig. 2. Changes in distribution of Gymnodinium mikimotot cell densities in Tanabe Bay from August 12 to Sep-

tember 17, 1991.
Cell densities at each station represent the mean cell density of the three layers (0 m, 5 m, bottom—~1 m).
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Fig. 3. Seasonal changes in water temperature (upper) and salinity (lower) in Tanabe Bay from April 1992 to
March 1993.
Symbols: O, mean value of the surface layer at 14 stations; @, mean value of the bottom layer at 14 sta-
tions; A, mean value of the surface layer at the stations of southern area (Sts. 9-14); A, mean value of the
bottom layer at the stations of southern area (Sts. 0-14). Vertical bars denote standard deviations.
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Fig. 4. Seasonal changes in oxygen saturation (left) and DIN (right) in Tanabe Bay from April 1992 to March
1993. :
Upper and lower panel represent the value in the surface and bottom layers, respectively. Symbols: O,
Northern area; @, Eastern area; A, Southern area; 4, Central area.
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Fig. 5. Changes in mean cell densities of Gymnodinium mikimotoi at southern area in Tanabe Bay.
Cell density of 1989-1991 represent the mean value of all layers at 3 stations (Sts. 9-11) and 1992-1994
represent the mean value of all layers at 6 stations (Sts. 9-14).
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Table 1. Precipitation and daylight-time at
Tanabe Bay in. summer seasons from 1989 to
1994

1989  1990* 1991* 1992 1993 1994*

Precipitation (mm)
June 242 130 331 230 326 185
July 189 64 198 135 320 13
August 136 69 65 185 107 88

Daylight-time (hr.)
June 119 134 87 98 122 . 137
July 150 171 172 133 32 179
August 224 261 185 171 153 260

* The G. mikimotoi red tgide occurred.
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Fig. 6. Changes in water temperature (upper) and salinity (lower) at southern area in Tanabe Bay.
Water temperature and salinity indicate the mean values of 3 m to 6 m depth. Symbols: @, 1989; O, 1990;

£, 19915 A, 1992; &, 1993; o, 1994.
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Fig. 7. Relationships between water temperature and salinity during the growth of Gymnodinium mikimotoi at

southern area in Tanabe Bay.
Symbols: O, surface layer; ®, bottom layer.
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Fig. 8. Changes in oxygen saturation in the bottom layer at 6 stations of southern area in Tanabe Bay.

Symbols: O, 1992; @, 1993; A, 1994.
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Fig. 9. Changes in DIN concentrations at St. 10 of southern area in Tanabe Bay.

Symbols: ©, 1992; @, 1993; A, 1994.
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Fig. 10. Changes in DIP concentrations at St. 10 of southern area in Tanabe Bay.
Symbols: 0O, 1992; @, 1993; A, 1994.
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