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Suppression of red tide by chemicals
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Abstract Water quality of closed seas in Japan has remained more or less stable during recent years, but
eutrophication has by no means been halted, as shown by the appearance of “red tides”. We have examined the
scattering of Iriki Montmorillonite (Kaorin) for urgent suppression of red tide organisms in Kagoshima Bay.
By these methods, we were not always able to suppress red tides. We also examined an application of using
ultraviolet rays for emergency suppession of red tide organisms. As a result of this method, the irradiation
strength of ultraviolet rays was more critical than irradiation time, and the effect began to appear at levels
higher than 400 uW. This method is therefore costly and impractical. We next examined using magnesium
hydroxide as a suppression reagent. Dispersion of minute grains of magnesium hydroxide results in a rapid
rise in pH. This rapid rise in pH might interfere with pH gradient conformation in the cell membranes of red
tide organisms. From microscopic observations of cells in contact with magnesium hydroxide, the motility of
red tide organism appears to be inhibited first. However, the mechanism of the process has not yet been made
clear. Finally, bursting and aggregation of the cells was observed. From laboratory experiments we confirmed
that the scattering of over 100 g m™2 of this reagent is effective for suppression of red tide organisms within
60 minutes. Highly motile organism (Raphidophyceae) seem to be affected by the reagent more than those of
low motility. Cochlodinium polykrikoides seems to be more tolerant to magnesium hydroxide than Heterosigma
akashiwo, Chattonella marina or Heterocapsa circularisquama. Detailed information about the effects of chemi-
cals, including magnesium hydroxide, on red tide organisms will stimulate further innovations of mitigation
methods targetted against them.
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Trend of incidental fisheries damage by red tide, oil pollution and others.
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Fig. 1.

Recent damages of aquaculture. Red tide is highest damage on cost. (Blue: Oil spill, Red:

others with estimation, Yellow: others without estimation)

red tide, White:

Table 1. Mitigation methods against red tide
Method Mechanism Characteristics
Translocation Fish crawl translocation for avoidance Hard labor, High stress on fish. Likely to be too

to red tide
Algicidal bacteria treatment
against red tide algae
Biological control
against red tide algae
Algicide by ozone gas

Algicidal virus treatment

Ozone treatment
Filtration
Supersonic treatment

Agglutination and
sedimentation
Ultraviolet radiation
Chemicals treatment
hypochlorite

Biological control by Kkiller bacteria
by Kkiller
Removal of red tide algae by filter
Physical treatment by supersonic wave
Treatment by chemicals (PAC etc.)

Treatment by ultraviolet rays
Algicide by hydrogen peroxide or

late.

Not practical yet.
specificity.

Not practical yet. High host specificity. Need to
high concentration.

Influence on other organisms.

Ideal but costly.

Effective for dinoflagellates. A small amount of
treatment.

Secondary pollution problem.
other organisms.

Influence on other organisms.
Influence on other organisms.

Uncertainty about host

virus

Influence on
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Table 2. Removal of red tide organisms from seawater culture by clay flocculation

Species of red tide organisms

Minimum concentration of removal of red tide algae (mg L™!)

Cochlodinium polykrikoides
Chattonella marina

Chattonella antiqua

Heterosigma akashiwo

Karenia (Gymnodinium) mikimotoi
Cochlodinium convoltum

200~1000
1000~2000
3000~8000
5000~6000
2000~4000
5000~6000

Fig. 2. Field experiment of suppression of red tide by magnesium hydroxide.
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Table 3. Aggregation effect of magnesium hydroxide on red tide organisms

Concentration of magnesium hydroxide

Species of red tide organisms

100 mg L} 200 mg Lt 300mgL™! 400 mg L}
Heterosigma akashiwo 87% 93% 90% 94%
Chattonella marina 85% 89% 96% 96%
Heterocapsa circularisquama 92% 99% 99% 99%
Cochlodinium polykrikoides 72% 77% = 80%

Fig. 3. Suppression f motility of red tide organisum
(Cochlodinium polykrikoides) by magnesium hydrox-
ide. Small particles are magnesium hydroxide.
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