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In 2017, total coliform (TC), fecal coliform (FC) and fecal Streptococci (FS) bacteria were examined in seawater
samples collected at coastal sites on Jeju Island (Aewol as a control, Namwon, and Daejeong) and at Pohang (Yeongil
as a control, Guryongpo-North, and Guryongpo-South) to examine the correlations between the density of fish farms
and distributions of the indicator bacteria. Only a few TC, FC, and FS colonies were detected in all of the samples
obtained from Jeju Island. Of note, 2,000 and 1,000 CFU of FS 100 mL"! were detected in samples from Guryongpo-
South in June and August, respectively. Although the total area of approved fish farms located within 5 km of the
sampling point at Guryongpo-South is 5-16 times smaller than in other regions, the number of indicator bacteria was
highest in this region. Therefore, microbiological pollution in the Guryongpo-South region might be due to sources
other than the effluent released from nearby fish farms.
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Table 1. Sampling locations, water depth, water temperature, dissolved oxygen (DO) and salinity in seawater off the coast of Pohang

) ) ) Yeongil Guryongpo (South) Guryongpo (North)
Period Region Site
Tm 80m 150m 5m 80m-a 80 m-b 150 m-a150m-b  5m 80 m-a 80 m-b 150 m-a 150 m-b
Depth (m) ~1 47 64 ~1 1.5 2.7 1.5 38 ~1 3.7 4.8 6.8 6.3
May Temp. (C) 178 175 175 159 153 153 15.4 157 171 146 146 14.6 14.8
DO (ppm) 10.7 105 10 9.1 1 101 10 9.5 9.4 8.5 9.6 10 10.5
Salinity (%o) 36 36 36 37 36 36 36 36 37 36 36 36 36
Depth (m) 28 42 57 ~ 1.0 14 4.5 50 ~1 4.0 25 7.4 5.3
June Temp. (C) 207 185 196 214 207 203 208 211 211 195 193 18.7 19.2
DO (ppm) 72 77 741 7 106 105 10 9.8 83 103 103 9.1 9.1
Salinity (%o) 35 35 35 36 35 35 35 35 35 35 35 35 36
Depth (m) 29 47 72 ~ 1.0 2.2 3.8 54 ~1 3.7 3.2 7.2 51
August Temp. (C) 260 250 250 285 280 270 270 260 290 270 270 260 270
DO (ppm) 81 81 84 8.0 100 9.6 9.5 9.3 7.7 8.4 8.7 8.4 8.3
Salinity (%o) 30 30 30 30 30 30 30 30 30 30 31 30 31
Depth (m) 28 42 84 ~1 3.1 1.8 3.3 45 ~1 4.8 5.7 35 5.6
October Temp. (C) 182 185 183 193 194 194 19.5 193 193 194 194 19.3 19.5
DO (ppm) 73 75 74 8.1 8.2 8.4 8.2 8.3 7.7 8.0 7.8 7.9 7.9

Salinity %) 33 33 33 34 34

34 33 33 34 33 34 33 34
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Fig. 1. Sampling locations (white and red circles) used in this study. Note that three and five locations for Aewol and Yeongil (Control) and
for Daejeong and Namwon in Jeju Island and Guryongpo-north and Guryongpo-south in Pohang, respectively. Red circles indicate the sam-

pling location (within 5 m in diameter) where effluent water was released from a land-based olive flounder farm seawater. Purple triangles

indicate the location of the sewage treatment plant.

Table 2. Sampling locations, water depth, water temperature, dissolved oxygen (DO) and salinity in seawater off the coast of Jeju Island

) ) ) Aewol Namwon Daejeong
Period Region Site
Tm 80m 150m 5m 80m-a 80 m-b 150 m-a150m-b  5m 80 m-a 80 m-b 150 m-a 150 m-b
Depth (m) 10 38 5 ~1 2.6 24 5.6 31~ 2.7 3.8 10.2 10.9
May Temp. (C) 158 153 15 174 171 173 17.4 176 168 16.7 164 16.2 16
DO (ppm) 10.7 103 10.5 9.3 105 9.6 9.9 10.4 9.2 9.8 9.9 9.6 9.8
Salinity (%o) 36 35 36 36 37 36 36 37 37 36 36 36 36
Depth (m) 16 39 43 ~1 3.9 3.1 5.9 39 ~1 3.3 6.6 8.8 10.9
June Temp. (C) 214 203 211 193 19.2 19 19.6 19.1 188 183 182 19.1 18.2
DO (ppm) 82 9 9.5 8.6 9 9.2 8.8 9.2 9 9 9.3 9.6 9.8
Salinity (%o) 34 34 34 35 35 35 35 35 34 34 34 34 34
Depth (m) 14 44 48 ~1 42 3.5 438 35 ~1 35 4.9 8.5 10.4
August Temp. (C) 280 280 276 273 275 275 275 280 275 280 280 278 280
DO (ppm) 69 69 72 74 7.6 74 75 7.3 75 7.7 7.6 7.9 7.5
Salinity (%o) 30 30 30 25 25 25 26 26 30 30 30 31 30
Depth (m) 17 42 67 ~1 3.5 2.8 3.6 40 ~1 2.8 54 7.7 9.2
October Temp. (C) 216 217 218 21.0 222 213 214 214 217 221 221 222 222
DO (ppm) 83 84 85 7.9 8.2 8.5 8.4 8.4 8.6 8.7 8.6 8.5 8.4
Salinity (%o) 34 34 34 28 31 28 30 28 33 32 33 33 33
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Fig. 2. Total coliform (TC), fecal coliforms (FC), and fecal streptococci (FS) counts in seawater sampled in Pohang. Red bars indicate
sample harboring more than 43 and 41 CFU mL"! of FC and FS, respectively. Capital letters (M, J, A and O) indicate May, June, August and

October, respectively. CFU, Colony forming unit.
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Fig. 3. Total coliform (TC), fecal coliform (FC), fecal streptococci (FS) counts in seawater sampled in Jeju Island. Red bars indicate sample
harboring more than 1,000, 43 and 41 CFU mL"! of TC, FC and FS, respectively. Capital letters (M, J, A and O) indicate May, June, August
and October, respectively. CFU, Colony forming unit.
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Fig. 4. Distribution of indicator bacteria (a total coliform, fecal coliforms, fecal streptococci) in seawater sampled in Pohang and Jeju Island.
Different colors and circle sizes indicate different type of indicator bacteria, bacterial counts, and sampling time points. CFU, Colony form-

ing unit.
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