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Distributional Characteristics of Escherichia coli and
Water Pollution in Gwangyang Bay and Jinhae Bay, Korea

Moonho Son, Seung Ho Baek*, Hae Mi Joo, Pung Guk Jang and Young Ok Kim

Korea Ocean Research and Development I nstitute/South Sea Institue, Geoje 656-830, Korea

Abstract - In order to assess theinorganic and organic pollutents characteristicsin marine water,
we investigated COD (Chemical Oxygen Demand), Chlorophyll a and Escherichia coli during four
seasons at 20 stations of Gwangyang Bay and at 23 stations of Jinhae Bay, Korea. The bay is
divided into three zones in Gwangyang and four zonesin Jinhae respectively, based on the pollu-
tent levels. In Gwangyang Bay, the high concentration (mean 4.7 mg L-1) of COD was recorded
during spring season at Zone |, which can be characterized as a semi-enclosed eutrophic area (St.
1~9). Also, Chl. a concentrations were high at Zone | (mean 14.0 ug L~1%). The colony of E. coli
wer e detected during summer season at Zone |1, which isinfluenced by Seomjin River water. The
E. coli may have been entered from the river water in a large pulse during rainy season. On the
other hand, E. coli was kept low levels during four seasons at the Zone |11, which is influenced
indirectly by surface water currentsfrom offshore of the bay. In Jinhae Bay, the high COD and Chl.
a were shown during all seasons at Zone |, which is characteristed by semi-enclosed eutrophic
area of Masan and Haengam bays. The Zone | also had been shown relatively high E. coli concen-
tration in all seasons. In constrast, other three zones did not show seasonal characteristics of the
E. coli concentrations. The present study suggests that E. coli concentrations can be significantly

elevated in eutrophic semi-enclosed area.
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Fig. 1. Map of sampling stationsin Gywangyang Bay and Jinhae Bay. The areas were divided into three zones in Gwangyang and four zones

in Jinhae based on the pollutent levels.
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Fig. 2. Diagram of Escherichia coli detection methodology.

Table 1. Variation of temperature and salinity in the surface layer at 20 stationsin Gywangyang Bay and at 23 stationsin Jinhae Bay

Temperature(°C) Salinity (PSU)
Spring Summer Fall Winter Spring Summer Fall Winter

Gwangyang Bay

Zonel 17.00+£1.02 2491+0.74 1298+0.87 579+081 26.95+218 2514+218 3277+035 32.68+0.20
Zonell 19.02+1.27 2432+060 13.76+0.89 6.93+0.68 22.78+510 21.87+6.72 3327+£019 32.24+1.16
Zonelll 17.75+061 2459+0.60 13.12+0.14 6.37+0.74 2836+1.01 26.82+2.67 3362+0.12 33.32+0.34
Jinhae Bay

Zonel 16.86+0.63 27.71+0.82 14.19+041 6.67+0.79 27.98+0.74 2389+124 3350+022 32.37+116
Zonell 1532+051 2691+108 14.63+048 6.02+043 2849+0.10 2558+1.07 33.30+041 32.77+0.08
Zonelll 16.38+0.90 2845+0.85 14.71+0.27 6.08+0.23 2838+0.29 2511+152 33.20+0.19 3241+0.34
ZonelV ~ 15.68+0.51 27.34+045 14.38+0.33 6.46+061 2853+022 2747+197 3281+0.18 3258+0.17
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Fig. 3. Seasonal variations of chlorophyll a concentration in each
zone in 2010. The dot lines indicate mean values. a Gwang-
yang Bay, b: Jinhae Bay.
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Fig. 4. Seasonal variations of COD concentration in each zone in
2010. The dot lines indicate mean values. a Gwangyang
Bay, b: Jinhae Bay.
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Fig. 5. Seasonal variations of Escherichia coli concentration in
each station in 2010. a2 Gwangyang Bay, b: Jinhae Bay.
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Fig. 6. Seasonal variations of Escherichia coli concentration in
each zone in 2010. The dot lines indicate mean values. a
Gwangyang Bay, b: Jinhae Bay.
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