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IMig. 2. Yearly variations in the bloom citings (total number of days the red tide existed) in Atsumi Bay
(O), Chita Bay () and Shima-Watarai area (4).
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Fig. 4. Yearly variations in the bloom citings (total number of days the red tide existed) by diatoms (O)
and flagellates ([]). (a) Atsumi Bay, (b) Chita Bay, and (¢) Shima-Watarai area.
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Table 1. Comparison of configuration of bays and the physico-chemical conditions.

Atsumi Bay Chita Bay Ago Bay Gokasho Bay
Surface area (km?) 455 1490 27.2» 22.20
Average depth (m) 9.9 7.1® 9.09 12,79
Volume (km?) 4.50 1.042 0.25m 0.289
Mouth opening (km) (9.7 as Mikawa Bay) 2.29 2.6
(km?) (13.0X 1072 as Mikawa Bay) 2.0X10-2  47X1072W
Average freshwater input 364 374 no data 6.29
(m3 sec™1)
Residence time of water 22-64%) no data no data 3.3-4.79
(day)

Temperature (C) avg 16.00 17.28 18.6m 19.39

range 2.2-30.4 5.8-29.8 9.5-29.56 10.5-30.4
Salinity (%) avg 31.10 29.58 32.4M 33.7

range 24.6-33.7 16.1-33.3 5.7-34.8 4.8-35.5
DIN avg 5.950 6.768 4.70% 4.349
(pgatl™h range 0.39-27.9 0.08-32.8 0.09-103 0.10-64.4
Phosphate-P avg 0.730 0.448 0.581 0.618
(ngatl™h range 0.05-4.41 ND*-2.11 ND-19.3 0.10-17.2
Silicate-Si avg 8.38v 19.99 no data 14.59
(ngatl™h range 1.756-20.3 ND-94.7 no data 0.20-267
Major source of nutrients DS*, L8™ DS, 1w PGt FC*7

#]: Dissolved inorganic nigrogen (ammonia-+nitrate+nitrite), *2: Not detected, less than the detection limit,
mostly zero, *3: Domestic sewage, #4: Livestock sewage, *5: Industrial wastewater, *6: Pearl oyster culture, *7:
Fish culture.

a) Saijo (1984), b) Measured by Ohnaka, ¢) Toda et al. (1990), d) Suzuki and Matsukawa (1987), e)
Matsukawa and Suzuki (1985), ) Aichi Fish. Inst. (1978, 1979, 1980, 1981, 1982, 1983), g) Achiha et al.
(1987), h) Mie Fish. Tech. Center (private comm.), i) Sugiyama et al. (1991), j) Yamamoto et al. (1992), k)
Conf. Ago Bay Poll. Meas. and Fish. Res. Inst. Mie (1988, 1989, 1990), Hayashi et al. (1988), Niwa et al. (1989).
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Comparison of Red Tide Occurrence and their Characteristics between
Mikawa Bay and Shima-Watarai Area with Reference to the
Configuration of Bays and the Environmental Conditions.

Tamiji YaMamoro and Sumiko OHNAKA

Faculty of Applied Biological Sciences, Hiroshima University,

Higashi-Hiroshima 739-8528, Japan

Using the data recorded for 11 years from 1979 to 1989, characteristics of red tide occurrence
were compared between Mikawa Bay and Shima-Wataral area in relation to the configuration of
the bays and their physical and chemical environmental conditions. The average bloom citings per
year (total number of days the red tide existed) in Atsumi Bay and Chita Bay, which are the
branches of Mikawa Bay, were 183 days and 107 days, respectively. That in Shima-Watarai area
was 126 days. The seasonal variation pattern of the red tide occurrence was similar in these areas,
with the peaks in June and October. However, the composition of red tide forming taxa was
different; flagellates were the major component in Shima-Watarai areas, while diatoms and
flagellates occurred equally in Mikawa Bay. The configuration of the bay such as the mouth
opening, depth and the volume which determine the residence time of water in the bay along with
the amount of freshwater input is considered to be the important factor affecting the species
composition. The residence time of water was significantly short in Ago Bay and Gokasho Bay,
which are the inlets of Shima-Watarai area, compared to Atsumi Bay of eastern half of Mikawa Bay.
The water quality of Mikawa Bay was also found to differ from that of Shima-Watarai area. Low
temperature and low salinity in Mikawa Bay clearly reflects the influence of considerable amount
of riverine inputs. On the other hand, influence of the Kuroshio water with high temperature and
high salinity was obvious in Shima-Watarai area. The maximum nutrient concentration was higher
in Shima-Watarai area than in Mikawa Bay, indicating the influence of the difference in the
configuration of the bays. The effects of land use of the tributary area and the type of mariculture
are also discussed.

Key words: Bay configuration, Mikawa Bay, Red tide, Shima-Watarai area
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