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Preliminary Experiments on the Effects of ClO: on Marine Organisms
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Abstract : The possibilities of ClO. as an alternative biocide to hypochlorous acid, an antifouling agent
currently used in freshwater and seawater, have attacked our interest, because ClO, is known to be not
organo-halogenated in natural condition of sea water. We have observed the effects of ClO, in seawater on
fish eggs and phytoplankton. In this investigation, acute toxicity of ClO. on developmental success of the
eggs of Sillago parvisquamis, Pagrus major and Paralichthys olivaceus and growth rate of Chaetoceros
gracilis were studied. Hatching rates of fish eggs decreased with ClO, concentration and increased with time
after exposure. The cells densities of phytoplankton increased, but the growth speed delayed in higher
ClO:. concentrations. LDs (15min) after 72hrs were estimated to be 0.72mg/L for the eggs of P. major.
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Table 1. Condition of experiments for fish eggs.

Test No. Species* Stage Seawater ClO2 Exposure Seawater Time
and dates volume Concentration period temperature observed
(unit) (mL) (mg/L) (min) (°C) (hr)
No.l S middle** 300 0,0.1,1,10 15 25 24
Jun.17-18 C earlier*** 300 0,0.1,1,10 15 20 24
T Ne2 T P earlier 1,000 | 00,10 15T T T T T a8
Jun.18-20 C earlier 1,000 0,0.1,1,10 15 20 48
No3 P cartier 1000 001030513 s 20 R
Jun.21-24 C earlier 1,000 0,0.1,0.3,0.5,1,3 15 20 72

*S ; Sillago parvisquamis, C ; Pagrus major, P ; Paralichthys olivaceus. ** middle ; the formation

of myomere. *** earlier ; closed blastopore.
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Fig. 1. Time dependent changes in CIlO. concentrations:
O ;Blank test. 0.377 and 0.188mL of CIlO,
(530.7mg/L) was added to 300mL seawater. A ;
Fish egg test 3 data. ClO, was added to 1,000mL
seawater containing a few hundred eggs. * ;
Phytoplankton test data. ClO, was added to 110mL
seawater containing phytoplankton (about 107 cells).
In all cases seawater used was filtered by 0.45um
pore size filter.
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Fig. 2. Effect of adding bio-materials on ClO,
consumption. ClO, residual rates 15 minutes after
injection are shown: X ; Filtered sea water only
(adding no materials). A ; Adding Fish eggs (a few
hundred individuals/1,000mL). ® ; Adding
phytoplankton (about 107 cells/110mL).
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Fig. 3. Effect of adding fish eggs on ClO, consumption.
ClO; residual rates 15 minutes after injection are
shown: < ; Pagrus major. [1 ; Paralichthys
olivaceus.
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Table 2. Hatching success ratio of fish eggs in experiment 1 at 24 hours after exposure.

hatching success ratio (%)

species
control 0.1mg/L Img/L 10mg/L
Sillago parvisquamis 94.0 90.2 2.0 0.0
Pagrus major 89.8 9.0 0.0 0.2
Table 3. Hatching success ratio of fish eggs in experiment 2 at 48 hours after exposure.
hatching success ratio (%)
species
control 0.1lmg/L Img/L 10mg/L
Paralichthys olivaceus 99.8 94.8 42.1 7.9
P. major 28.3 759 42.0 0.0
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Table 4. Hatching success ratio of fish eggs in experiment 3 at 72 hours after exposure.

hatching success ratio (%)

species
control 0.1mg/L 0.3mg/L 0.5mg/L Img/L 3mg/L
P. olivaceus 93.6 100.0 96.5 99.3 98.5 86.3
P. major 100.0 100.0 933 85.2 23.0 0.9
Table 5. Changes in cell densities of Chaetoceros gracilis after exposure (x1,000/mL)
time (hours) 0 24 48 96 144
control 74.7 261.4 518.9 440.6 436.3
0.5mg/L 60.6 40.8 83.0 556.3 582.2
1.0mg/L 57.3 20.2 214 410.4 551.5
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