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Study on the effects of industrial wastes upon the bivalves.
Masaru FUJIYA and Shirg CHIKUNI

We studied on the effects of any industrial waste and chemicals upon “ASARI”, one of the
common and important bivalves in Japan, were studied from the ecological and physiological
point of view

Ecological bioassay. )

In the normal seawater, even if it was dead water, this bivalves “ASARI” used to Be op-
en their shells .and were in respiratory action, if toxic substances ¢f some concentrations were
mixed into the water, but they shut their shells. We used this habit as a method to détermine
the effects of industrial wastes. Since, in this case the dosage-response curve might be drown
(for instance, like the dosage-mortarity curve.), we took the Finqy’s method, = observing the
shell condition— shell closing or shell opening— for the quantal responce, indead of dead or
indead observation for the lethal dose determination, and made the 50% effective dose, the
consequences of which were shown at Table 1.

. In addition, we applied them to calculate the safety concentration of each industrial waste,
as was shown in Table &.
Physiological bioassay.

As calcium is the most important substance for the growth of shell fishes, we observed the
velocity of Ca absorption by “ASARI” to study the effects of wastes and chkemicals. We used
the radio isotope Ca¢5 of the concentration about 8 or 20 uc/L, which was disolved vinto >the
seawater mixed with wastes in various concentration and “ASARI” were cultured in this water.
After a ceatain time we resolved them with nitric acid by wet ashing method, and the precipit-
ation of calcium compound from the solution with ammonium oxalate was gathered up through the
filter (as shown in the figure) into the pranchettes. Absorbed calcium quantities in it were
determined by G-M counter for its radicactivity.

On the method which determined the physiological effective dose, we. estimated the normal
absorption range by the method as follow:-

Assume the measurments for Ca45 absorbed by individuals in normal condition,

Then,
Normal range=%X =4 u {(N+1)F/N} %
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where

w= {oxdxdbx o xg e xw/N} /T D)

F:n;=1, n,=N-1, a =0.05
It might be said that the concentration of wastes may affect the organisms when Ca!5 abso-
rbed by them deviated out of this range.
Thus, estimating the effective dose of several industrial wastes and ¢hemicals, results

obtained were shown in Table 4.
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Table 1
50% effective dose of the industrial wastes and ;:hemica]s upon the shell movement of

“ASARI”.
50% effective dose Regression | Water
Substances Remarks."
Range Mean | coefficient | Temp.
Sulphite pulp mill waste 113~180ppm/C. 0. D.| 138 4.2 28.5
Soda pulp mill waste 57~107 y 83 3.0 23.2
Rayon industry waste 7~14 v 10 2.5 27.0 |pB=35.0: ED50
Starch mill waste 330~540 7« 420 3.0 24.6
Tobacco industry waste 40~110 " 67 1.7 28.5
Sewage 1426 U 19
, } 2.8 27.5
2.0~3.7ppm/Na,S 2.7 .
Acid solution (H,SO,) 51~61ppm 56 1.3 28.0 |pH=4.0:ED50
Reducing substance (Na,S) 300ppm<C
Copper ion (CuSQy) 2.8~4, 9ppm : 3.7 3.5 27.0
Bleaching powder 2.4~4.6ppm . 3.7 28.2
Fresh water . |18~28% 22 5.1 27.5
Endrin ‘ 0.7~1. lppm 0.9 3.2 22.6
Dieldrin 1. 1~2. Oppm 1.5 3.1 15.8
Parathion . 0.4~1.2ppm 0.7 1.7 15.5
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Fig. 1

Showing the relation between body cpm

2000
weight and absorbed calcium content.

Radio isotope Ca¢® was used to de-
termine the Ca absorbed by meane of
measuring its radioactivity. There is
a liner regression between both fact-
ors, ‘as expressed by the equation. 1000

Y=317x+88

Body weight.
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Fig. 2
Showing the relation beteen Ca%5 content in meal of “Asari and

culture times in the seawater in which Ca 45 was disoived.
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Fig. 3—11.
Showing the effects of several ind-
ustrial wastes and chemicals for

calcium absorption.
In each figure, the dotted line(-- - )

shows the normal absorption range.
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Fig 9
Fig. 9 ' cpm
The effect of Endrin (a kind of 300
insecticides).
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Table 4.  Effective dose for calcium absorption. e 2)

The waste and chemicals Effective dose ! FRI ROCERTICHAT, ThZENT Y
' ) DIERERRTEIC X 3 B AR OB BR
O, Ca ORI A b B AR 7% m IcyT5

Sulphite pulp mill waste |175ppm/COD

Soda pulp mill waste 60ppm/COD o o X . 7
Rayon' industry waste 8~ 14ppm/COD pH6.2~7.2 HEICOTIRE 270 7o, EBIRTAE
Acid solution (H;S0;)  |50ppm By A C O < EEE OB DN
Copper ion (CuSO4) lppm THERN TS 2 EIKik- €, 4IlfT- 72
Fresh water 20 % TH VKT DERFBEROEBELERT DL
Endrin 0.65x 10—4 % EE LT,

Dieldrin 0.9%10—49
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Bleaching powder 0.8 7 LfWZ)?KEE’:E%CﬂUJ‘nlﬁfETl’Clt"x LG, AR Y KR
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