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MICROENVIRONMENT IN OYSTER FARM AREA
1. On the Eutrophication and Raft Densiiy in Geoje Bay

Chang Hwan CHQ** and Yeong Socl KIp**

After a great mortality owing to abnormal oceanographical condition and fungal disease in 1973 ha-
nging culich lines per raft has been reduced to 450 from I58, and oyster preduction per raft has also
been decreased. It seems to be the result of dense culture of oysters and its resulting accumulation of
waste material: on the sea bottom in the farm area.

The present study was carried out to investigate the effect of rearing density and the degree of
eutrophication in Geoje Bay for 6 months from June through November in 1977.

Total area of this bay is about 48.9 %% and the area of registered cyster farms as of November in
1977 is around 10.9 km?, which is about 22.3% of this bay.

Water quality during summer season was shown as transparency 5.5m, COD 1.5ppm, dcgree of
oxygen saturation 90.6% in upper and middle layers and 82.2% near bottom, chlorophyll-a 3.0 mg/m3,
and phytoplankton 8.7 x 104 cells//. In superficial mud in August COD was 35.4 mg/g, total sulphide
0.24 mg/g, and phaeophytin 43.7 ug/g dry mud. These values indicate that water quality in this bay is
so far excellent but quantities ofchemical oxygen demend and sulphide in bottom mud show maximum

level or a little over eutrophication standard.
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Fig.1. Geoje Bay and stations where studies has
been carried out in 1977.
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Table 1. Rigistered oyster farm area against
total area of Goeje Bay, 1977

Area A*(km?) B**(mz) B/A.100 A/B
E (Eogu) 1.70 2,312,540  19.76  5.06
J Qukrim) 25.74 6,725,450 26,13 3.83
H (Hansan)  11.43 1,872,200 16.38 6.11
Total 48.87 10,910,190 22.32 4.48

* A : Total area of sea surface.
** B : Registered farm area.
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Fig.2. Eogu, Hansan, and Jukrim oyster farm
areas divided for convenience’ sake of
Goeje Bay.
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Table 2. COD and H,;S in surface and bottom

water in June, 1977

ST.1 ST.2 ST.3

COD (mg/D) Surface 2.20 1.46 1.79
Bottom 2.13 1. 46 0.19

H,S (mg/D Surface 0.07 0.08 0.07

Bottom 0.23 0.19 0.16
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Fig.3. Monthly and vertical distributions of some water quality parameters at station 2

in Geoje Bay in 1977.
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Tabled. wuantity of oyster feaces and pseudo-
feaces in a day, Sptember 21-22,1977

Date 21-22, Sept.
Water temp. 22.2-22.9°C
Qpyster
Height(mm) 10-40
Lenght(mm) 32-67
Opysters
examined 11
Wet weight(mg) 89. 6%

* Qyster per day.
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Fig.4. COD and H,S at 1m layer of water
above bottom of Geoje Bay in 1977.
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Fig.5. COD, sulphide S and phaeophytin in the
superficial mud of Geoje Bay in 1977.
White bars indicate St. 1, black bars
St.2, and shaded bars St.3
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Fig.6. The relationship between COD and

phaeophytin in the superficial mud of
Geoje Bay in 1977.
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Table 4. Eutrophication index values in bott-
om water in summer season

Area Total-N  Inorganic-P COD E.L
(mg/D) (mg/D) (ppm)

Geoje Bay 0.83 1.20% 1.14% 0.3

Ago Bay** 5.78 0.32 1.50 0.8

* After C.K. Park, 1975
** After S. lizuka, 1976%%

Table 5= 8 5% KiEs COD, #ift# ¥ Phae-
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Table 5. Quantities of COD, H,S, and Phae-

ophytin in August

COD H.S Phaeophytin
(mg/g)  (mg/g) (ng/g)
Geoje Bay 40.71 0.33 52.5
Ago Bay 46. 00* 0.48% 63, 7T7**

* After Y. Sawada and M. Taniguchi, 1967 9
** After Y. Sawada and M. Taniguchi, 1969 ®
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Table 6. Compariosn of water and mud cha-

racteristics between eutrophic stan-
dard and Geoje Bay

Parameters Standard  St.1 St.2 St.3
Water
Transparency(m) 3—10 5.4 6.2 4.9
COD(ppm) 1-3 15 1.6 1.5
Saturation % of DO
Surface and middle 100 90.4 95.1 86.2
Bottom 30—80 81.6 83.3 81.6
Phytoplankton

(cells/D 103—108 8.2x10% 9.7x10¢ 8.2x104
Chlorophyli-a

(mg/m®) 1-10 2.9 3.5 2.5
Mud
H,S(mgz/g)  0.03—0.3 0.25  0.22  0.23
COD(mg/g) 5-30 22.8  30.5 30.0

* After Y. Yoshida, 197328
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