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Abstract : To evaluate the impact of effluents from land-based fish farms on the coastal ocean of Wando,
Korea, we analyzed inorganic nutrients, particulate organic carbon (POC), dissolved organic carbon (DOC),
and colored dissolved organic matter (CDOM) in the effluent and influent of land-based fish farms during the
summer (July) of 2021. The average concentrations of nutrients (Dissolved inorganic nitrogen, phosphorus,
and silicate; DIN, DIP, and DSi, respectively) in the effluents of this study area were 17+3.7 uM, 1.4+0.7 uM,
and 14+1.6 uM, respectively. The average concentrations of POC and DOC were 37422 pM and 81+13 uM,
respectively, with POC accounting for about 30% for total organic carbon in effluents. The Reduced Dissolved
Inorganic Nitrogen/Total Dissolved Inorganic Nitrogen ratio (0.7), potential short-period index, indicates that
the discharge of nutrients excreted by the fish and unconsumed feed into coastal water results in such nutrients
being deposited and accumulated in the sediment. Subsequently, this continuous accumulation triggers the
release of ammonium ions during organic matter decomposition, and the ammonium-enriched waters that
encroach on fish farms as influent seem to be due to the diffusion of high concentrations of ammonium from
bottom sediment. Furthermore, we used fluorescence indices to examine the characteristics of organic matter
sources, obtaining mean values of 1.54+0.19, 1.06+0.06, and 1.56+0.06 for the humification index, biological
index, and fluorescence index, respectively, in the effluent. These results indicate that the organic matters had
an autochthonous origin that resulted from microbial decomposition, and such organic matters were rapidly
generated and removed by biological activity, likely supplied from the sediment. Our results suggest that the
effluent from land-based fish farms could be a potential source of deoxygenation occurrence in coastal areas.

Key words : organic carbon, dissolved inorganic nutrients, colored dissolved organic matter, land-based
fish farms, Wando
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Fig. 1. Maps of study sites in Wando
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Table 1. Concentrations of nutrients, POC, and DOC in effluent and influent of land-based fish farms during the summer

(July) of 2021

DIN NH4+ DIP DSi POC DOC

@M)  @M) (M) @) @M) vy SPIVIDING ODINIDING HIX - BIX K
LAFs El 16 10 1.6 13 31 77 0.67 0.33 1.42 0.99 1.61
LAFs E2 11 5 0.5 13 14 60 0.46 0.54 1.76 1.14 1.53
LAFs E3 16 10 0.7 12 28 98 0.69 0.31 1.68 1.11 1.61
LAFs E4 19 16 2.5 15 78 82 0.88 0.12 1.29 1.02 1.47
LAFs E5 22 17 2.0 17 35 87 0.80 0.20 1.53 1.04 1.59
LAFs 11 11 8 0.4 16 25 89 0.81 0.19 1.58 1.05 1.49

Table 2. Comparison of nutrients, POC, and DOC concentration in effluents from land-based fish farms: a Contrast
between Wando, Korea, and Different Countries, including Jeju, Korea

DIN (uM) NH," uM) DIP (uM) DSi (uM) POC (uM) DOC (uM) Reference
Korea 11-22 5-17 0.5-2.5 12-17 14-78 60-98 This stud
(Wando) (17+4) (12+4) (1.4+0.7) (14+£2) (37+22) (81£13) y
Korea 15-190 0.9-1.6 22-290 41-307 Oh et al.
(Jeju) (7040) (24+0.9)  (122+62) (116+52) (2021)
Fish farm 0.5-284 0.8-19.6 3.7-114 8.3-4,033  179-1,033 Herbeck et al.
Chi (62+50) (4.243.8) (53+36) (833) (472+262) (2013)
ina
. 7.1-58 Yang et al.
Shrimp farm Gl1.4) 1.2-3.2 2017)
; Garren et al.
Fish farm 53 (2008)
France 0.03-8.97 0.03-4.45 2.6-39.2 Th t al
. .03-8. .03-4. .6-39. omas et al.
Shrimp farm 1} 5,5 6) (0.47+0.47)  (15.8) 81-387 (2010)
. Ryan et al.
Chile 39.5 19 3.42 158 (2022)
Basaran et al.
Turkey ~3.18 ~0.61 ~14.55 97 (2010)
Hungary 5.6 6.4 Gl et al.

(2016)
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Influent

Fig. 4. A schematic diagram showing the dynamics of the
“organic carbon and nutrients” in effluent of land-
based fish farms
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