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Effects of Floating Particles of Calecium Carbonate Contained in
Drainage from Industfy on the Vitality of Pearl Oyster.
By
Hiroshi KOBAYASHI

Effects of particles of calcium carbonate floating in sea water on the
vitality of pearl oyster were investigated from view points of oxygen
consumption of the oyster, ciliary movement of the gill, opening and closeing
movement of the shell, time of mortality, etc. The particles in "Test no. 6
have influences upon the respiration of oyster in concentration of 1/60,000
(Cf. Fig. 3 and Tables 3, 4, 6 and 8 ). A toxic substances was not found by
chemical analysis of the drainage, although pH value of experimental sea
water was slightly larger than the normal. Moreover, effects of filtrated
experimental sea water on ciliary movement, shell movement and heart
beating were not recognized. It follows therefore that the oyster may have

been suffocated by floating particles of calcium carbonate in sea water.
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Table 1. Respective sampling in manufacturing process of calcium carbonate,
lLime stone + Anthracite
‘ <= lgnition, cooling, selection

P

Quick lime <——~/

(Test no. &) | <~ Add water

~—» Coal residue

‘ Dissolution tank J

(Test no. 6) | Repeat stirring and filtration
— 7‘ 7
Y
' Filtrate ’ Filter cake Drying

Combination chamber <«~, Washing with COu gas
!

A
,— Reservoir

! _(Test no. 8)

. Upper solution, Precipitate — Drying chamber —

- |

l

—Natural drying ————-— Pulverizer ———- — }Product D —
(Neutral calcium carbonate)
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Table 2. Analytical data of CaCOg used in this experiment.

tmﬁ%;%zh‘SQOg+Pammowdm FeuOy +AlsO5+TiO|  Ca Mg OH  CO; | Total
No. 5 4.98 % 0.90 % 47.12%)| 0.33%) 33.39% 12.23%| 98.95%
No. 8 1.60 0.36 38.34 | 0.36 | O | 58.72 | 99.38
No. 6 1.00 0 51.23 | 0.24 | 36.24 | 13.45 |102.16
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Fig. 1. Experimental .apparatus used in - 0.4F ® 0
measuring oxygen consumption of pear|l oyster. y-] L Y ) 8
A, stirrer B, liquid paraffin, C, water tank of o @& ©O o
constant temperature; D, respiratory chamber; = 0 3} 88.
E, pearl oyster; F, net; G, G’, thermometer; S‘ : @ Date W.T.
H, Siphon for sampling water. .g ‘@ O % B4 28~ 2u4°C
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Table 3. Oxygen consumption of pearl oyster affected by floating particles
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Fig. 3. Oxygen consumption of pearl
oyster affected by sea water with floating
particles of calcium carbonate prepared

for examination.

rate of 1:15,000.)

(Concentration 1 shows

of calcium

carbonate.
Oxygen consumption mg/L. 10gr./lhr.
Exp. no. Concentration { 1 =CaCOg4 0.158gr./L.) Date
i 34 L4 4 Control
1. 0.075 — 0.116 0.175 0.161 20/ X1
2. — — 0.233 — 0.155 21/ X1
Test no. B 3. 0.188 0.200 0.129 - 0.144 21/ X1
4, 0.226 0.090 — — 0.230 —
5. — —_ — — 0.221 25/ X1
1. 0.243 — 0.235 0.104 0.216 17/ XI
Test no. 8 2. 0.025 — 0.208 0.101 0.202 18/ XI
3. 0.051 — 0.186 0.187 0.169 18/ X1
1. 0.038 — 0.130 0.146 0.142 221 X1
2. 0.071 0.097 0.059 —_ 0.119 23(XI
Test no.. 6 3. 0.053 — 0.108 0.118 0.101 23/ Xl
4, — — - — 0114 24/ X1
5. — — - | = 0.116 24/ X1

Notes 1. Water temperature; 16~17°C

2. Control shows values of experiments in ordinrary sea water.
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Table 4. Relative speed of the ciliary movement of the gill of pearl oyster affected by floating
particles of calcium carbonate.

Relative speed (%) at water temp. 18°C
Concentration Test no. 5 Test no. 8 Test no. 6 Neutral CaCOgq
1 45.4 125.0 0 70.3
34 81.8 181.2 0 —
14 97.7 141.7 57.3 80.9
Y 104.2 134.0 82.9 92.1
Control 115.9 113.6 118.9 109.0

Table 5. Effect of upper solution of experimental sea water on the ciliary movement of the
gill of pearl oyster at various intervals.

Speed in o. s. w. mm/min.[[Speed in exp. s. w. mm/min. Relative speed (%)
l. 17.5 14.6 83.4
After 5 hrs. . 19.3 17.6 91.2
l. 25.6 23.3 88.5
After 15 hrs. . 24.5 2.1 90.2
Notes; 1. o. s. w., ordinary sea water. 2. exp. s. w., experimental sea water.
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Table 6. Rate of shell movement of pearl oyster affected by floating particles of calcium
carbonate.

Rate of shell movement at water temp. 20°C
Concentration
Test no. 5 Test no. 8 Test no. 6 Neutral Ca CO,4
1 2.33 1.85 0.50 : 2.60
34 — — 4.50 —_—
14 0.77 1.23 1.00 1.80
14 — 1.00 1.05 ' 1.40
Control 1.00 1.25 1.75 }' —

Notes; 1. Rate of shell movement in Ordinary sea water=1
2. Control shows the rate which is affected by filtrated experimental sea water.
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Fig. 4. Schema of open-close movement curve of the shell of pearl oyster.

A and B show curves at ordinary sea water and experimental sea water
respectively. s. m., curve of shell movement; b, base line. The writing pen is in

the uppermost position when shells are closed.

B
4

Alternation in exp. sea water,
i I

c

! { 1 1 1

Fig. 5. Kymograph records showing the shell movement of the normal oyster
and the oyster affected by sea water with Floating particles of calcium carbonate
at a concentration of 1:15,000. The base line is marked in 10 minute intervals.
A, demonstrates normal activity of the oyster in ordinary sea water. B, shows the
immediate response to the addition of experimental sea water, which is followed
by extended periods of shell closure. C, presents tracings showing the shell
movement in filtrated experimental sea water in which the oyster does not
response as B. The writing pen is in the uppermost position when shells are closed.
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Fig. 6. Effects of filtrated experimental sea water on the heart beat of pearl

oyster. lt is not found to change the heart beat by alternation of the medium.

16°C.

Time in 6 sec. Water temp.

Table 7. Effect of Filtrate of experimental sea water on

Water temperature 16°C.

the heart beat of pearl oyster.

Heart activity
Ordinary sea water| Exp. sea water, immediately afterwards| Exp. sea water, after lhr.
Freq. Ampli. Freq. | Ampli. | Relative work (%) Freq Ampli. Relat(ivz)work
Test no. 5 6.1 10.0 6.4 10.2 107.1 6.2 9.4 95.6
Test no. 5.9 ] 9.6 6.0 8.9 94.3 6.3 9.1 101.2
Test no. 6.5 | 0.9 6.7 8.9 102.9 7.5 | 9.7 125.7
Notes; 1. Freq., Number of heart beat per minute.

2. Ampli., Amplitude of contraction (mm).
3. Relative work was compared with the work in ordinary sea water before experiment.
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Table 8. Time in days required to cause death during 2 weeks. Water temperature 16°C.
Concentration Test no. 5 Test no. 8 Test no. 6 Neutral CaCOj,

|
1 0 14.0 4.5 0
N 0 9.0 3. 0
1, i 0 0 8.0 0
Control ; 0 0 0 0
Note; Control stands for ordinary sea water.
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