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BIOASSAY STUDY OF EARLY DEVELOPMENT OF MACTRA CHINENSIS
PHILIPPI FOR THE WATER QUALITY EVALUATION OF THE COASTAL
WATERS OF BUSAN

Taek Yuil LEE* and Young Won SON**

Early developmental stages of Mactra chinensis were bicassayied to determin the water quality of
the costal waters of Busan. The water samples were obtained at 12 stations from July 12 to July 17,
1977. :

Water quality evaluation was made in terms of the rates of normal development to abnormal
development in three indicatory states, i.e. fertilization membrane formation, morula and trocho-
phore larvae.

The pollution degree of the waters brought from five swimming beaches was found to be highest
at Haewundae followed by Songdo, Kwang-anri, Songjeong and Dadaepo with decreasing order.
The highest value of the water at Haewundae was mainly due to the accidental oil spill from an
oil tanker which happened on July 7, 1977. .

At Dongsamdong the rate of total abnormal development was 47.17%. This result is apparently
attributable to fish byproducts discarded from a number of restaurants.

At Chungmudong where a large fish-market is located, the rate of total abnormal development was
61.149%. , ,

At Suyeng Bay and Yongho Bay the rates of total abnormal development were 73.82% and 72.90%
respectively. At these bays the drainage presumably contains a large amount of chemical rpollutants

from the industrial areas. This result shows that no organisms can normally breed in these regions.
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Fig.2. Numbers 1—9 and 10—12 represent the normal developmental and abnormal
developmental stages of Mactra chinensis eggs respectively.
1. Unfertilized egg; 2. First polar body stage; 3. Trefoil stage; 4. Two cell stage; 5.
Four cell stage; 6. Eight cell stage; 7. 32 cell stage; 8. Mesentoblast formation and
epibolic gastrulation stage; 9. Trochophore larva stage; 10. Abnormal cleavage of
Four cell stage: 11. Destruction of blastomeres; 12. Abnormal trochophore larva by
exogastrulation.
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Percentage rate of the normal and abnormal development of Macira chinensis

eggs and its trochophore larvae reared with the different sea water samples

Indicatory states
Rates
Formation of fertilization Morula Trochophore of
Area membrane (10 min)* (3 hr 30 min)* larvae(5 hr 30 min)* ;‘l’)t;‘(l)r_
Normality Abnormality Normality Abnormality  Normality Abnormality mal
(%> (%) (%) (%) (%) (%) embryos
Dadaepo 98. 64 1.36 96. 61 3.39 88. 68 11,32 15. 63
Songjung 98. 91 1.09 87.13 12.87 75.04 24,96 35. 95
Songdo 98. 31 1.69 85. 37 14.63 66. 88 33.12 44. 34
Kwang-anri 94. 37 5.63 84.29 15.71 81.02 18. 98 36. 44
Haewundae 98. 38 1.63 79.94 20. 06 66. 28 33.71 48.28
Dongsamdong  98.25 1.75 75.91 24.08 71.32 28.68 47.17
Taejongdae 98.17 1.83 86. 45 13.55 77.43 22,57 34.64
Suyeong Bay 84.91 16. 08 81.98 18.02 48,22 51.77 73. 82
Yongho Bay 92, 22 7.78 68.70 31. 30 47.21 52.79 72. 90
Chungmudong 87.32 12.68 82. 80 17.20 59. 59 40. 41 61.14
Oruckdo 98. 00 2.00 93. 81 6.19 88, 65 11,35 18.70
Marine Lab. 98. 03 1.93 89.72 10. 28 78.96 21.04 30. 87

* Duration of the development after insemination.
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Percentage rate of the unfertilized
eggs of Mactra chinensis in different
sea waters sampled.
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Fig. 4. Percentage rate of the abnormal morula
stage embryo of Mactra chinensis in
different sea waters sampled.
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Fig. 5. Percentage rate of the abnormal trocho-
phore larvae of Mactra chinensis in

different sea waters sampled.
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Fig.6. Percentage rate of the total abnormal
embryos of Mactra chinensis in different
sea waters sampled.
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