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Assessment of Locational Suitability of Aquaculture Grounds in Jeonnam
Coastal Area Using the Regular Monitoring Data
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Abstract

This study was conducted to evaluate the locational suitability of aquaculture grounds in Jeonnam
coastal area using seawater and sediment quality monitoring data from 2016 to 2018. It was evaluated that
the water temperature of February and August in the inner area of Gamak, Yeoja, Deukryang, and
Hampyung bay was not suitable for rockfish based on its tolerable temperature range. It is also revealed
that the concentrations of dissolved inorganic nitrogen and phosphorus are lower than the suitable laver
growth around the coast of Wando, Jindo, especially in Goheung during the culturing period. Moreover, it
was evaluated that the status of sediment eutrophication in the inner area of Yeoja, Deukryang, and
especially in Gamak bay could affect the growth of mussel or blood cockle by discharging unfavorable gas
if anaerobic condition was formed.
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[Fig. 1] Map showing stations(n=55) for environmental monitoring of aquaculture grounds in

Jeollanamdo coastal area. Black circle and number indicate location and its number.
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<Table 1> Monitoring station numbers allocated to
each coastal area

Coastal area Station numbers

Estuary of Seomjin river 1~4

Gamak bay 5~12

Yeoja bay 13~17

Coast of Goheung 18~21
Dukryung bay 22 ~30

Coast of Wando 31~35, 39~45
Doam bay 36~38

Coast of Jindo 46 ~ 50

Coast of Mokpo 51~52
Hampyung bay 53 ~55
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<Table 2> Water temperature (WT) of the coastal area in Jeollanamdo province from 2016 to 2018

WT (C)
Coastal area February August
S* B** S B
Estuary of Range 4.8~9.7 5.0~8.3 26.6~28.5 25.8~28.3
Seomjin river Mean+SD 6.9+1.6 6.9+1.4 27.8+0.6 27.2+0.9
Gamak b Range 2.2~79 2.2~7.8 26.0~30.2 25.9~28.5
Y Mean+SD 5.7+1.6 5.7+1.6 27.8+1.1 27.3+0.8
Yeoia ba Range 0.4~6.1 0.3~6.1 28.4~31.3 28.1~30.9
Ja bay Mean+SD 3.5+1.8 3.541.9 29.6+1.0 29.1+1.0
Coast of Range 2.7~1.8 3.8~6.6 26.4~28.6 25.3~28.1
Goheung Mean+SD 5.3+1.5 5.2+0.8 27.7+0.7 27.340.8
Dukevane b Range 1.3~7.6 1.3~6.9 26.7~30.2 25.3~30.2
YUIE DY N eantSD 43418 4116 28.6+0.8 27.9+1.1
Coast of Range 6.1~9.3 6.2~9.2 22.0~27.7 17.6~27.0
Wando Mean+SD 7.9+0.8 7.7+0.8 25.2+1.5 24.342.0
Doam ba Range 3.0~6.8 2.7~6.8 26.9~31.5 25.8~31.2
Y Mean+SD 4.6+1.3 5.1+1.3 28.5+1.5 27.9+1.7
Coast of Jindo  RAEE 2.5~7.3 2.1~73 21.2~27.1 19.9~27.0
Mean+SD 5.7+1.6 5.6+1.6 24.8+1.8 24.2+2.0
Coast of Range 42~6.6 3.2~6.7 24.0~27.0 24.0~27.0
Mokpo Mean+SD 5.2+0.8 5.1+1.2 25.5+1.0 25.0+1.0
Ham b Range -0.2~3.9 -0.3~3.9 25.7~30.7 25.7~30.4
AMPYUNE DY MeantSD 2015 1.9+1.5 28.4+2.1 28.142.0
* Surface layer, ** Bottom layer
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<Table 3> Dissolved oxygen (DO) of the coastal area in Jeollanamdo province from 2016 to 2018

DO (mg/L)
Coastal area June August October
S* B** S B S B
Estuary of Range 43~7.1 4382 4.5~7.1 4.0~6.1 4.9~8.0 5.0~8.3
Seomjin river Mean+SD 5.8+1.0 6.1+1.4 5.5¢1.0 5.0+0.8 6.5+1.2 6.2+1.2
Range 4.0~7.4 0.3~7.5 4.1~10.8 2.5~9.1 5.6~9.5 3.0~8.9
Gamak bay
Mean+SD 6.0£1.2 5.7£1.7 6.5£1.9 5.9+1.7 6.841.1 6.6£1.3
i Range 4.1~7.2 3.8~6.9 44~11.1 4.0~11.0 6.3~9.7 5.6~9.2
Yeoja bay
Mean+SD 5.6£1.2 5.3+1.1 7.0+£2.6 6.4+2.4 7.6+1.1 7.2£1.1
Range 4.5~7.1 4.5~77 5.2~7.6 49~7.1 5.9~8.1 6.0~8.5
Coast of Goheung
Mean+SD 5.9+0.9 6.1+1.1 6.2+0.9 5.9£0.8 6.9£0.8 6.9+0.9
Range 4.5~7.0 4.4~73 4.9~8.8 4.5~7.0 5.7~8.7 5.7~79
Dukryung bay
Mean+SD 5.9+0.9 5.8+1.0 6.2£1.1 5.9£0.8 6.9£0.9 6.7+0.8
Range 5.3~8.0 5.1~8.5 5.2~1.5 5.0~7.1 5.5~79 5.5~7.9
Coast of Wando
Mean+SD 6.6+0.9 6.8£1.1 6.3+0.7 6.2£0.7 6.6£0.8 6.6+0.8
Range 4.5~6.9 4.2~73 4.4~6.7 4.2~6.4 6.2~7.9 6.0~7.6
Doam bay
Mean+SD 5.9+0.9 5.9+1.1 5.5£0.9 5.1£0.9 6.9£0.6 6.5+£0.5
. Range 54~8.1 5.1~-8.4 5.4~7.1 5.3~7.1 5.6~8.0 5.4~8.0
Coast of Jindo
Mean+=SD 6.7£0.8 6.7£1.0 6.3+0.6 6.3£0.6 6.8£0.9 6.6£0.9
Range 6.0~7.3 5.9~8.0 5.6~6.8 5.5~6.7 5.5~7.5 5.4~7.4
Coast of Mokpo
Mean+=SD 6.7£0.5 6.9+0.8 6.2£0.4 6.1£0.4 6.6£0.8 6.5+0.8
Range 6.0~7.2 6.0~7.0 4.8~6.5 4.6~6.2 5.7~8.2 5.7~8.1
Hampyung bay
Mean+SD 6.6+0.4 6.6+£0.4 5.7+0.7 5.5£0.7 7.1£1.1 7.1£1.1

* Surface layer, ** Bottom layer
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<Table 4> Dissolved inorganic nitrogen (DIN) of the surface layer in Jeollanamdo coastal area from 2016

to 2018

DIN (mg/L)
Coastal area February April October December
Estuary of Range 0.032~0.257 0.030~0.974 0.015~0.850 0.078~0.270
Seomiin river Mean+SD 0.111£0.071 0.220+0.275 0.234+0.239 0.153+0.057
Gamak ba Range 0.007~0.145 0.005~0.069 0.015~0.314 0.016~0.158
Y MeantSD 0.060+0.038 0.03120.020 0.098+0.071 0.089+0.035
Yeoia ba Range 0.006~0.039 0.013~0.105 0.006~0.226 0.007~0.211
Ja bay MeantSD 0.025+0.012 0.055+0.026 0.057+0.061 0.084+0.071
Coast of Goheun Range 0.006~0.132 0.006~0.120 0.016~0.119 0.008~0.140
€ MeantSD 0.057+0.046 0.039+0.035 0.056+0.037 0.082+0.045
Dukryung ba Range 0.006~0.126 0.004~0.098 0.018~0.162 0.028~0.209
g bay MeantSD 0.038+0.031 0.020-0.021 0.056+0.041 0.086+0.061
Coast of Wando Range 0.068~0.206 0.028~0.128 0.032~0.222 0.070~0.175
Mean+SD 0.1330.042 0.08120.026 0.0870.051 0.126+0.028
Doam ba Range 0.048~0.126 0.029~0.266 0.023~0.376 0.051~0.325
Yy Mean+SD 0.085+0.022 0.099+0.083 0.125£0.117 0.1290.090
Coast of Jindo Range 0.058~0.199 0.042~0.144 0.061~0.213 0.047~0.145
Mean£SD 0.13420.044 0.08520.031 0.10820.043 0.1070.029
Coast of Mokpo Range 0.137~0.323 0.077~0.198 0.132~0.287 0.122~0.208
P Mean+SD 0.19820.060 0.147+0.042 0.216+0.056 0.155+0.027
Hempvane ba Range 0.032~0.316 0.045~0.154 0.141~0.388 0.063~0.207
pyung bay Mean+SD 0.161£0.118 0.078+0.035 0.243+0.097 0.155+0.054

<Table 5> Dissolved inorganic phosphorus (DIP) of the surface layer in Jeollanamdo coastal area from
2016 to 2018

Coastal area DIP (mg/L)
February April October December
Estuary of Range 0.004~0.021 0.002~0.015 0.006~0.035 0.012~0.026
Seomjin river Mean+SD 0.013+0.006 0.007+0.005 0.020+0.011 0.018+0.005
Gamak bay Range 0.001~0.017 N.D."~0.010 N.D.~0.039 0.001~0.022
Mean+SD 0.009+0.005 0.004+0.003 0.011+0.009 0.012+0.007
Yeoja bay Range 0.001~0.008 0.002~0.011 N.D.~0.019 N.D.~0.024
Mean+SD 0.004+0.003 0.005+0.003 0.006+0.007 0.010+0.008
Coast of Range N.D.~0.012 N.D.~0.009 N.D.~0.018 0.001~0.018
Goheung Mean+SD 0.005+0.005 0.003+0.003 0.007+0.007 0.009+0.007
Range N.D.~0.012 N.D.~0.026 0.002~0.050 N.D.~0.025
Dukryung bay Mean+SD 0.005£0.003 0.00240.005 0.01240.010 0.01240.009
Coast of Wando Range N.D.~0.023 0.001~0.014 0.001~0.028 0.001~0.029
Mean+SD 0.012+0.007 0.008+0.004 0.010+0.008 0.015+0.009
Doam bay Range 0.001~0.014 0.001~0.030 0.004~0.042 N.D.~0.043
MeantSD 0.007+0.005 0.012+0.011 0.020+0.012 0.017+0.015
Coast of Jindo Range N.D.~0.019 0.002~0.015 0.006~0.016 N.D.~0.022
Mean+SD 0.010+0.007 0.008+0.005 0.009+0.003 0.012+0.008
Coast of Mokpo Range 0.002~0.021 0.007~0.013 0.011~0.025 0.006~0.023
Mean+SD 0.014+0.008 0.010+0.002 0.018+0.006 0.01620.007
Hampyung bay Range N.D.~0.021 0.006~0.014 0.023~0.037 0.014~0.029
Mean+SD 0.010+0.008 0.008+0.003 0.029+0.005 0.020+0.006

* Non detected
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<Table 6> COD and AVS in the coastal sediments of Jeollanamdo province from 2016 to 2018

COD(mg/g.dw) AVS(mg/g.dw)
Coastal area
February August February August
Estuary of Range 1.6~24.9 6.3~24.6 N.D."~0.45 0.01~0.55
Seomjin river Mean+SD 15.1£6.7 14.9£5.6 0.16+0.17 0.16+0.15
Gamak bay Range 12.1~35.3 10.6~38.6 N.D.~0.55 N.D.~1.27
Mean£SD 17.4£7.0 16.6£6.5 0.16+£0.17 0.24+0.28
Yeoja bay Range 11.8~16.8 10.3~18.9 N.D.~0.24 N.D.~0.48
Mean+SD 13.9+1.5 14.7+£2.6 0.07+0.07 0.13+0.13
Coast of Range 5.6~12.8 5.1~14.2 N.D.~0.14 0.01~0.30
Goheung Mean+SD 9.7£2.1 10.5£2.5 0.04+0.05 0.08+0.08
Range 8.5~17.0 9.4~17.0 N.D.~0.56 0.01~0.30
Dukryung bay Mean+SD 13.042.2 12.4£1.7 0.13£0.14 0.14+0.08
Range 6.7~21.8 3.4~17.9 N.D.~0.34 N.D.~0.60
Coast of Wando ) o 1SD 13.143.0 12.243.0 0.07£0.08 0.11£0.13
Doam bay Range 6.1~16.1 4.5~16.9 N.D.~0.32 N.D.~0.16
Mean£SD 11.7£3.0 9.2+3.9 0.06+0.10 0.04+0.05
Coast of Jindo Range 5.4~19.0 3.5~14.2 N.D.~0.31 N.D.~0.20
Mean+SD 11.5+4.5 7.8£3.4 0.05+0.09 0.06+0.08
Range 22~15.2 1.2~10.2 N.D.~0.07 N.D.~0.05
Coast of Mokpo ) 48D 9.9+3.9 7.243.1 0.03£0.02 0.02+0.02
Hampyung bay Range 5.3~15.3 29~114 N.D.~0.24 N.D.~0.09
Mean+SD 8.743.2 7.6£2.5 0.06+0.09 0.03+0.03

* Non detected
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[Fig. 2] Location of station where (a) surface WT below 5°C, (b) bottom WT below 2.0C was detected
more than once from 2016 to 2018; Black circle indicates the station.
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[Fig. 3] Location of station where WT above 28°C was detected more than once from 2016 to 2018
(a) in surface layer, (b) bottom layer; Black circle indicates the station.
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[Fig. 4] Location of station where DO below 3 mg/L was detected more than once from 2016 to 2018
(a) in surface layer, (b) bottom layer; Black circle indicates the station.
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[Fig. 5] Location of station where (a) DIN below 0.07 mg/L, (b) DIP below 0.006 mg/L was detected
more than once in every February, April, October, and December of 2016 to 2018; Black circles

indicate those stations.
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[Fig. 6] Location of station where (a) COD above 20 mgO,/g.dw, (b) AVS above 0.2 mgS/g.dw was
detected more than once from 2016 to 2018; Black circle indicates the station.
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