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Distribution of Fishes around the Offshore Wind Farm at the Southern Part of Yellow Sea by Trawl Net
by Youn Choi*, Heung-Heon Lee and Jeong-Kyu Oh (Department of Marine Biotechnology, College of Ocean Science
and Technology, Kunsan National University, Gunsan 573-701, Korea)

ABSTRACT As a study for offshore wind farm, we investigated the fish fauna of the Wi-do, Young-
gwang-gun, Chollabuk-do, Korea. From the four times collection of fish species from October 2013 to
June 2014, we collected 46 species of 26 families including 9 orders.

Among them, the fish of family Gobiidae includes the most number of six species (13.6%). The dominant
species was the Argyrosomus argentatus with 53.10%. Total of 17 fish species, including the Cyno-
glossus joyneri were collected from all of four collecting sites. On the other hand, 13 species including
Inimicus japonicus were collected from only one site.

Being the wind farm under construction, fish will temporary decrease in this area. But in the long term,
we think that Oplegnathus fasciatus, Sebastes shlegelli and others will increase with good inhabited
environment provided by the wind farm structures.
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Fig. 1. Map showing the four study areas selected for this study around
the 2.5 GW Offshore Wind Farm at the Southern Part of Yellow Sea,
Korea, 2011 and 2012.
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o] o] FZ¥3 A= WA odle] ARSEta Qe
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9l o, ul=o]3} (Gobiidae)7} 6F 0 2 AA =42 13.04%
£ 2AsksAt. 44l o] & (Scorpaeniformes) o7& 53 7,
7}2}1] & (Pleuronectiformes) 43} 5%, # o] & (Clupeiformes)
o] F= 23} 4%, Bo]E (Tetraodontiformes) 13} 2F0]g] o
],y 2] 47 52 A7 154 AR E A 415 2,121
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glossus joyneri) 286714 (7.16%), =3} o (Neosalanx ander-
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ol on, Y] FE52 2% H|ute] A = it (Fig. 2).
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go]$ict (Table 1). 452 1,806704) (73.83%)7} A3 =
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Table 1. Species composition and relative abundance (RA) of fishes collected by otter trawl in four stations around the 2.5 GW offshore wind
farm at the southern part of Yellow Sea, Korea from October, 2011 to June, 2012

Oct. 2011 Jan. 2012 Apr. 2012 June 2012 Total RA (%)

Species
N W N W N W) N W( N W(2 N W(g)
% o] & Rajiformes
% o3} Rajidae
% o] Okamejei kenojei 1 43.2 1 722 2 7652 0.05 1.36
2] o] Z- Clupeiformes
3 %] 7} Engraulidae
A8 Thryssa kammalensis 100  326.8 100 3268 250 0.58
32| Engraulis japonicus 290  539.1 3 4.6 293 54377 7.34 0.97
%-o] Coilia nasus 4 74.7 4 74.7 0.10 0.13
A o] =} Clupeidae
A o] Konosirus punctatus 25 474.5 25 4745 0.63 0.84

v}r] o] Z Osmeriformes
H}}r] o] o} 37} Osmerinae
=3}l o] Neosalanx andersoni 252 481.2 13 29.7 265 5109 6.63 091
% v %] 2 Aulopiformes
©j] £-0] 7} Synodontidae
| Zo| Saurida elongata 1 13.9 7 1,148 25 4951 33 6,1129 0.83 10.88
4=0] Z Mugiliformes
o] 3} Mugilidae
7}4=0] Chelon haematocheilus 1 9.5 1 753 2 762.5 0.05 1.36
284l o] 2 Scorpaeniformes
o} 2-2}3} Scorpaenidae

2:719] Inimicus japonicus 1 18 1 18 0.03 0.03

o 2 w2k x] Minous monodactylis 3 51 3 51 0.08 0.09
Aol 3} Triglidae

A Chelidonichthys spinosus 4 270.9 1 151 5 4219 0.13 0.75
oFel] 7} Platycephalidae

7} 2 e¥el) Cociella crocodila 2 61.4 2 33.8 8 1,368 12 1,4632 0.30 2.60

o¥ell Platycephalus indicus 8 1,279 11 565.5 15 2,107 34 39515 0.85 7.03
AFA| 712} Hemitripteridae

AP 7| Hemitripterus villosus 1 789 2 137.4 4 608.1 6 848 13 2,382.5 0.33 4.24
%3} Liparidae

A Liparis tanakai 1 192 2 272.9 2 7.4 5 4723  0.13 0.84

0] Perciformes

1 .2)g 3} Sillagnidae

B 24 Sillago sihama 27 759 27 759 0.68 1.35
7Y o] 7} Carangidae

7§ o] Trachurus japonicus 2 4.2 2 42 005 0.01
F5-%] 3} Leiognathidae

F%-*| Leiognathus nuchalis 77 252.5 77 2525 193 0.45
&}2~E-3} Haemulidae

Z7+%% Hapalogenys nitens 1 0.8 1 0.8 0.03 <0.01
"l o] 2} Sciaenidae

B 72| Argyrosomus argentatus 1,806 9,324.5 315 14,899 2,121 24,2235 53.10 43.10

s}7}to| Collichthys lucidus 53 405.1 21 176.1 74 581.2 1.85 1.03

=7k o] Collichthys niveatus 17 182.6 11 136 28 3186 0.70  0.57

e} Johnius belengerii 30 469.9 30 469.9 0.75 0.84

A Pseudosciaena crocea 5 57 9 144 14 201 0.35 0.36
Z4~3} Mullidae

=5 Upeneus japonicus 1 12.9 1 129 0.03  0.02
S 7} X% 7} Zoarcidae

S7VA A Zoarces gilli 5 5.3 5 5.3 0.13  0.01
3}z =2} 7} Pholididae

Al =2}%] Pholis crassispina 1 6.9 1 6.9 0.03  0.01

3| ==}2] Pholis fangi 14 70.3 14 703 035 0.13

W) =2}2] Pholis nebulosa 1 30.2 1 30.2  0.03 0.05
ZoFe] 7} Callionymidae

ZEFel Repomucenus koreanus 2 9.8 18 1412 1 127 21 278  0.53  0.49
m}=0] 7} Gobiidae

A Zv}t5 Acentrogobius pellidebilis 104 216.1 2 2 106 218.1 2.65 0.39




Table 1. Continued

Soeci Oct. 2011 Jan. 2012 Apr. 2012 June 2012 Total RA (%)
ecies

b N W@ N W@ N W N Wg N W@ N W

= 3}b5 Amblychaeturichthys hexanema 12 52 77 5722 89 6242 223 1.11

#1%#)%-5- Chaeturichthys stigmatias 16 67 38 7103 211 1,590.4 265 23677 6.63 421

wk7Y o] Ctenotrypauchen microcephalus 1 5.7 1 57 003 0.01

NA&A Taenioides rubicundus 1 15.5 1 155 0.03 0.03

FZ" = Tridentiger trigonocephalus 1 1 3 0.03 0.01
#1%) 317] 2} Sphyraenidae

2712 Sphyraena obtusata 2 18.3 2 183  0.05 0.03
31503} Scombridae

A2 Scomberomorus niphonius 1 237 1 237 0.03 0.42
H o] 7} Stromateidae

" o] Pampus argenteus 4 98 4 98 0.10 0.17

7}AH7] & Pleuronectiformes

=] 3} Paralichthyidae

Y] Paralichthys olivaceus 3 1,150 3 1,150 0.08 2.05
7}Ak9] 7} Pleuronectidae

E7}x}1] Kareius bicoloratus 1 141 1 141 0.03 0.25

F-X]7}AH1] Pleuronectes yokohamae 1 19.7 1 2 52277 0.05 0.93
FA 9 7} Soleidae

2R MY Zebras fasciatus 1 168 1 168 0.03 0.30
#2197} Cynoblossidae

A9 Cynoglossus joyneri 79 812.3 61 603.4 89 933.8 57 1,664 286 43257 7.16 7.70

0] Z Tetraodontiformes

#2-3} Tetraodontidae

B-A Takifugu niphobles 7 76.1 5 634 4 463 16 602.5 0.40 1.07

3 A8 Takifugu pseudommus 1 161.2 1 1612 0.03 0.29

Total 2,446 15,154 436 4,100.8 593 6,426.5 519 30,210.9 3,994 56,204.5 100 100
Number of species 26 14 20 18 46

Other fishes (39 species)
Thryssa kammalensis 15.10%
2.70% ;
Acentrogobius
pellidebilia
2.86%

AN

Chaeturichthys stigmatias

7.16% Argyrosomus argentatus

57.31%

Fig. 2. Relative abundance of major species collected by otter trawl
in four stations around the 2.5 GW offshore wind farm at the southern
part of Yellow Sea, Korea from October, 2011 to June, 2012.
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TI7NA] (12.98%), B7}2o| (Collichthys lucidus) 217\ A (3.54

%) 5] <oleieh. AA) PN A4TTo] 1590.4¢
(24.75%)0] AR 71 e o HE tephleh 94
Wz HAF o] St oA 102 168747 690.7 g, St. 2¢]
Al 13% 126704, 1,665.9 g, St. 30| 4] 11F 1147]4], 634.2 g,
St. 4ol A 132 185704, 3.435.7 go] AAE e} St. 1614
= AEPFALETD0] $HFolRen, ohgHFE o)
75 (28.00%) ©] 2 E}. St. 2, St. 3, St. 4ol A= BE F 495
s} BAHE $0E3 o} Fol ek

ZAAA 4ol A] A E o) 35% 1411704 14,5207 ¢
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TFA7F 5451.12(37.54%) ] AR 7HF @ o FS
peRRgleh

47N ZARRAANA BE ZH3 22 A (Thryssa kamm-
alensis), B X] (Engraulis japonicus), o] (Konosirus puncta-
tus), =3 o] (Neosalanx andersoni), 7}X] °¥ell (Cociella cro-
codila) 5 17&0|g) o, & W] 37 ZAXAA] =33
Z2 Fo] (Okamejei kenojei), 2-o (Coilia nasus), ‘27 E-°]
(Saurida elongata), 7}5-0] (Chelon haematocheilus), Q*]%

22X|(Minous monodactylis) 5 16%F0]] 31, 3t Ao A9t
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Table 2. Appearance frequency of fishes collected by otter trawl in four stations around the 2.5 GW offshore wind farm at the southern part of
Yellow Sea, Korea from October, 2011 to June, 2012

Species

Number of collected
stations

Thryssa kammalensis, Engraulis japonicus, Konosirus punctatus, Neosalanx andersoni,
Cociella crocodila, Platycephalus indicus, Hemitripterus villosus, Sillago sihama,

Group I Argyrosomus argentatus, Collichthys lucidus, Pholis fangi, Repomucenus koreanus, Four all
Acentrogobius pellidebilis, Amblychaeturichthys hexanema, Chaeturichthys stigmatias,
Cynoglossus joyneri, Takifugu niphobles (17 species)
Okamejei kenojei, Coilia nasus, Saurida elongata, Chelon haematocheilus, Minous monodactylis,
Chelidonichthys spinosus, Liparis tanakai, Trachurus japonicus, Leiognathus nuchalis,
Group II . 1S 5p P .. s Jap gnatnus Two or three
Collichthys niveatus, Johnius belengerii, Pseudosciaena crocea, Zoarces gilli, Pampus argenteus,
Paralichthys olivaceus, Pleuronectes yokohamae (16 species)
Inimicus japonicus, Hapalogenys nitens, Upeneus japonicus, Pholis crassispina, Pholis nebulosa,
Ctenotrypauchen microcephalus, Taenioides rubicundus, Tridentiger trigonocephalus,
Group III . . T . Only one
Sphyraena obtusata, Scomberomorus niphonius, Kareius bicoloratus, Zebras fasciatus,
Takifugu pseudommus (13 species)
Oct. 2011 Jan. 2012
St. 4 St. 4
St. 3 St. 3
St. 1 St. 1
St.2 St.2
0 20 40 60 80 100 40 60 80 100
Similarity Similarity
Apr. 2012 June 2012
St. 4 St. 4
St. 3 St.3
St. 1 St. 1
St. 2 St.2
20 40 60 80 100 60 70 80 90 100
Similarity Similarity

Fig. 3. UPGMA Dendrogram showing the similarity among the 4 stations examined in this study.
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Fig. 4. Annual variation in the number of species collected by otter trawl in the study area. (1986~ 2006: KEPRI (2007), 2007 ~2009: KEPRI

(2010). 2010: KHNP (2011), *: Hwang et al. (1998), **: present study).

37,20129 6Yell= 75.56 o)A 372] Axtom FHRE
Aok 2ARAZIE 4T ol AE o YR BFH|,
FF5, =3plo], A, B 5o E3 el wet =
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Z838)9] 31, WX (Engraulis japonicus), 3=7}2 o] (Collichthys
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Table 3. Fish community indices examined in the 4 stations around
the 2.5 GW offshore wind farm at the southern part of Yellow Sea,
Korea from October, 2011 to June, 2012

Period Diversity Richness Dominance
Oct. 2011 1.045 3.204 0.563
Jan. 2012 1.369 2.139 0.376
Apr. 2012 1.993 2.976 0.199
June 2012 1.574 2.719 0.389

Average 1.495 2.760 0.382
= w3As) @Ak $AF U ohsAFoR 23T Ao

2 Wel # ARG e AW, WA 5o Bl ofF, nT

Ag WEE el ol F, FANUE WET FNNG o F,

AAES VXD Bl olFst SRR AN
sodow urelch w8 44 wE 24 AHIA A7
172 F 7}ed AFZA oFE oFdl (Platycephalus
indicus)Z W] Z38}e], B2|E (Silago sihama), 3| =2}X
(Pholis fangi), Z=Fel| (Repomucenus koreanus), 3Z7}=
(Acentrogobius pellidebilis), =3}"}% Amblychaeturichthys
hexanema, ¥ %|"+5 Chaeturichthys stigmatias, 32 Cyno-
glossus joyneri, X Takifugu nipobleso|®] oFel &} Zajd)
£ ASlSE AR o3-S ol o) Folebr] ek
£ o139 o] ARloz o HolAeeA T AT
< 3= o]FE-o]g)(Table 2, Group I). oJ&X}H o2 FQ of
T 2~3708 AA-AAM AAR W] (Pampus argentius),
A X| (Paralichthys olivaceus), X 7}A}1| (Pleuronectes yoko-
hamae) 2} (Table 2, Group 1), 17] AHAAMqt A= =7}
A1) (Kareius bicoloratus), =22t XYl (Zebrias fasciatus),
a2 (Takifugu pseudomus) S-o|t} (Table 2, Group III).
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