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Evalua.tion of Acute Toxicity of Industrial Wastes, Po-Tzu River

and Pei-Kang River Water to Fish with Bioassay Method
Wen-Young Tseng*, Shih-Chin Chen*

The cultivated shellfishes along the ‘southwest coast of Taiwan suffered
from mass mortalities in April-May each year since 1969. While the research
work has received much attention u_.ntil recent few years. Although
it has been verified by many investigators that the causes were mainly
by the toxic effect of polluted water discharged from the industrial plants
upstream of the river, but there was no evidence to indicate that any kind
of acute toxic material present in polluted river water, and even their
sources are still inconclusive, This 'paper is based on the bioassay method
to evaluate the toxicity of river water as well as industrial wastes, and to
elucidate the major sources of the acute toxic material that killed the fish
and shellfishes both in the Po-Tzu River, Pei-Kang River and in their
estuaries. . '

From the study, it is apparent that the chemical industrial plant, metal
—-plating wastes, tannery wastes and textile wastes other than paper-mill
wastes were the major sources of toxic material in river water and sediments
which swamped into the sea following moderate rainfalls in April to May

and caused a mass mortality of the cultivated shellfishes during the past
years.
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Fig.1. Map showing the sampling station of river water and industrial
wastes and positions of factory. Paper-mill plant(Q), Tannery plant
(A), Metal-plating plant([]), Food processing plant (A), Chemical
plant(@®), and Textile plant(@).
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Fig. 3.Apparatus for wastes-water bioassay of common carp,
Cyprinus carpio. _
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Table 1. Bioassay results of Po-Tzu
River water at station 1 on April
6, 1976.

BXS - gk

Table 2. Bioassay results of Po-Tzu
River water at station 2 on March
12, 1976.

’ Concen- Survival

tration 24hr

48hr  72hr  96hr

Con cen- Survival

tration | o sgnr  72mr

96hr

100% 0% 0% 0% 0%
75% 90%  20% 10% 10%
56% 100% 90% 80%  50%
32% 100% 100%  90% 90%

10% 100 - 100% 100% 100%
. Control | '100%  100% 100% 100% .

100% 100% . 80% 50% 40%
75% 100%  90% 80% 70%

56% 100% 100% 100% 100%
32% 1002 100% 100% 100%
10% 100% 100% 100% 100%
Control | 100% 100% - 100% 100%

Table 3. Bioassay results of Po-Tzu
River water at station 3 on March
12 and April 6, 1976, '

Table 4. Bioassay results of Pei-Kung
River water at station 4 on April 6,
1976. -

Concen- Survival

tration | o4pr  48hr  72hr  96hr

Survival

72hr  96hr

Congen—
tration [ o4p.  48hy

100% 100% 95% 80% 80%

5% 100% 100% 100%. 100%
56% | 100% 100% 100% 100%
32% 1002 100% 100% 100%
10% 1002 100% 100% 100%
Control | 100% 100% 100% 100%

100% 0% 0% 0% 0%
75% 0% 0% 0% 0%
56% 402% 30% 10% 0%

32% | 100% 100% 100% 100%
10% 100% 100% 100% 100%
Control | 100% 100% 100% 100%

Table 5. Bioassay results of Pei-Kung
River water at station 5 on April 6,
1976. ~

Table 6. Bioassay results of Pei-Kung
River water at station 6 on April 6,
1976. : '

Concen- Survival Concen- Survival

tration | oghr  48hr  72hr  96hr tration | o4hr  48hr  72hr  96hr
100% | 100% 100% 100% 909 1009 | 100% 100% 100%  80%
75% | 100% 100% . 100%  100%. 5% | 100% 100% 100% - 100%
56% | 100% 100% 100% 1009 56% | 100% 100% 1009 100%
32% | 100% 100% 100% 1009 329 | 100% 100% 100% 100%
10% | 100% 100% 100% 100% 0% | 100% 100% 100% 100%

Control | 100% 100% 100% 100%  Control | 100% 1009 100% 100%
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Table 7. Bioassay results of Pei-Kung Table 8. Acute toxicities of tannery

River water at station 7 on April 6, wastes sampling from -station 8 on

1976. . April 6, 1976.

Concen- Survival Concen- Survival

tration | o4p.  48hr 72hr  96hr tration | ogpr  48hr  72hr  96hr
100% 100% 0% 80% 80% 3.0% 0% 0% 0% 0%
75% 100% 100% 100% 100% 2.0% - 0% 0% 0% 0%
56% | 100% 100% 100% 100% 1.0% 0% 0% 0% 0%
32% 100 100% 100% 100% 0.5% - 80%  40% 0% = 0%
10% 100% 100% 100% 100% 0 4% 90% 70% 60% 60%

Control 100% 100% 100% 100% 0.3% 100% 100% 100% 100%

Control 100% 100% 100% 100%

Table 9. Acute toxicities of metal- Table 10. Acute toxicities of chemica

plating wastes sampling from station industrial wastes sampling from

9 on April 6, 1976. station 10 on April 6, 1976.

Concen- Survival Concen- Survival

tration | og4pr  48hr° 72hr  96hr tration | o4hr  48hr  72hr  96hr
4.0% 0% 0% 0% 0% _ =~ 0.5% 0% 0% 0% 0%
3.0% | 0% 0% 0% 0% 0.4% | 0% 0% 0% 0%
2.0% 0% 0% 0% 0% 0.3% 0% 0% 0% 0%
1.09% | 100% 100% 60% 40% 0.2% 0% 0% 0% 0%
0.5% 100% 100% 100% 100% 0.1% 100%  100% 80% 602
0.3% | 100% 100% 100% 100% 0.05% | 100% 100% 100% 100%

Control | 100% 100% 100% 100% Control | 100% 100% 100% 100

Water temp. 25°C
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Table 11. Acute toxicities of chemical
industrial wastes sampling from
station 10 on April .6, 1976.

B - B

Table 12. Acute toxicities of ¢hemical
industrial wastes sampling from station
11 on April 6, 1976,

Concen- Survival Concen- Survival

tration | oghr  48hr  72hr  96hr tration | ofn;  48hr - 72hr  96hr
0.6% 0% 0% 0% 0% | 5.0% 0% 0% 0% 0%
0.5% 0% 0% 0% 0% 4.0% 0% 0% 0% 0%
0.4% | 60% 50%  40%  40% 3.0% | 0% 0% 0% 0%
0.3% | 100% 100% 9% 80% 2.0% 20%  20% 0% @ 10%
0.2% | 100% 100% 100%  90% 1.0% | 100% 100% 100% 100%
0.1% | 100% 100% 100% 100% 0.05% | 100% 100% 100% 100%

Control | 100% 100% 100% 100%  Control | 100% 100% 100% 100%

Water temp. 21°C

Table 13. Acute toxicities of textile
wastes sampling from station 12 on
April 6, 1976.

Table 14. Acute toxicities of paper-
mill wastes sampling from station 13

on April 6, 1976.

Concen- Survival Concen - -Survival
tration | osnr  48hr . 72hr  96hr tration | o4y 48nr  72hr  96hr
100% 0% 0% 0% 0% 100%. | 100% T00% 100% 100%
5% | 0% 0% W% 10% 5% | 100% 100% 100% 100%
56% | 100% 100% 100% 100% 56% | 100% 100% 100% 100%
32% | 100% 100% 100% 100% 329 | 100% 100% 100% 100%
10% | 100%  100% 100% 100% 10% | 100% 100% 100% 100%
Control | 100% 100% 100% 100%

Control | 100% 100% 100% 100%
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