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Species Composition and Variation of Fishery Resources Collected by
Bottom Trawling in the Yellow Sea of Korea
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In this study, we investigated species composition and variation of fishery resources in the central Yellow Sea of Ko-
rea through bottom trawl surveys conducted in May and November 2022 and 2023, and June and November 2024.
Twenty sampling stations were surveyed to analyze species diversity, biomass, and environmental factors including
temperature and salinity. Results revealed significant interannual and seasonal fluctuations. Total species numbers
increased from 41 in 2022 and 31 in 2023 to 55 in 2024, while total individuals rose sharply from 762 and 684 to
2,409, respectively. However, total catch weight decreased from 311,798.9 g in 2022 and 260,944.8 g in 2023 to
173,392.2 g in 2024, indicating a shift toward smaller-sized species. Dominant species composition also changed
notably. Lophius litulon and Liparis tanakae dominated in 2022, while L. litulon remained dominant in 2023. By
2024, Crangon affinis, Scomber japonicus and Engraulis japonicus increased substantially. Environmental analysis
showed decreased mean bottom temperature and slightly increased salinity by 2024, influencing species distribution
and biomass patterns. These findings suggest that combined effects of climate variability, habitat conditions, and
fishing pressure are reshaping species composition and stock structure, providing valuable insights for sustainable
management and conservation of Yellow Sea fishery resources.

Keyword: Yellow Sea, Bottom trawl, Fishery resources, Species composition, Environmental variation

M OE aj=9] 422]-42% o] s} o] Fol Irk(Edmond et al.,
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53] <i2b4- 5 ) Aot 5 chaFet 4317} 3EstHSon o
al., 2003; Lee and Kim, 2007; Son et al., 2013). o] 2]+ 24
=] IR Qg o= AR A4, AR, Aol
2|2 o] o7} 2H & A3t
o] FRAUYEY A9 S5 ke WAl FAS
3|h3l= A% AH (transboundary  stock)o] 2}, 7 AR
(straddling stock) &= /g &[0 of 2] =7}o] 3k o] £14]
a7] WSl Fakd 7ol S 93t 27k 7k @elut golvt Bast
o, A EE O HE2 oY ol e mA AL, Ao ¥
olo] & 412 lth(Lee, 2014). 1996 q-allaf ok v)&=at wljet
2] ZA|4=<(Exclusive Economic Zone) 4% 0] & 1999 &
B 2001 A7HA] gF5- < 3= 7 o] @A o] Al A=l on) o] =
ol5to] A oA A o] oF 21% 7490 86,000-'96 69,000
ko1, 219l A5k A% 7 29 Aol AlsEch. 9]
ojAo] Z4, Mgt o EE, EHEY, Y AEA 2 5
of BRI o] AR L X4 0.2 AT Eak, 20009
R ol i W 44 9 A9 acle sS4V
ol 2]t 34 F4 o] -9 Fztol Qg sl et Wk s
3l A=l gt FFS B2 SFAZ T ok ol 7|+
o £, =3, AEE Foll o3t FeATE et 2427
o2 R fredoll ot Ao 4 9 i Heu
S W3l AR o 73t Gk I A, 715 ske) 919
o] B34 02 143} o)
tH(Yoon et al., 2005; Go et al., 2006; Choi, 2011; Jang et al.,
2011; Liu, 2013; Kim, 2014, 2015, 2020; Kim and Yu, 2022).
i oo i = et F= vt oA v,
Q= o] Ao 2] A% % Hegt At m e 0] o] B go] Stk
3 A1 Q52 93 At 3419] 5jo 572 (Marine Pro-
tected Area) W AJEA| 124, ] Ao dist BAS 3
2 48¥5}% ©™(Cha and Park, 1997; Huh and Kwak, 1998;
Kim et al., 2011), S3iA S E S BIZe ol D 55=f
o] %3] B2 S} 78 aoba ol te 7SS A 3
off S5 sl o] o] PAY H o F Ao ¥ 2 9 s
o Hs iRk A= AT A o2 BER dRtolth(Lee and
Kim, 2007; Son et al., 2012; Koh et al., 2016). o] 2|3} v} A of|
A B AG=2022d 5499 11,2023 593 1149,20244 6
Y3} 1190] 39 2 SlelolH AT HFES 24 RS
Ao 2, 54 5] Mslele sy SolA AR A9
T 2 WA BE S AUsHA EAskGI S8 2 4

Table 1. Information of vessel and period for survey
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et A= A AgH o mE AR AR R A whof
3171 §J31] conductivity-temperature-depth (CTD) Al 4] (SBE
911 plus; Sea-Bird Scientific, Bellevue, WA, USA)E 0|85
o, IEAl o= Aol FAdsto] (4 2-3 m)of A B
v QHslel F, oAl wheh A7 sA e S m g
57 Sk 3 u s st

OFA LA AFEES o] 8e191001, 7 HHOIA 14-
22 knote] 4102 Tt 3087k el o, oF Al B
S F40) 2 ASES o)1 ATt 120 Lo
= 40.6 mo]lon, £0]=35m, =2 225 m, EAF9 24
o= 8.6 m, ¥ 4.6 mo|qlth. EAFE= k5ol 56 mm, B}
20] 150 mm 279} 2AWE Aol B2 Lol
38.9 mo|il, NY-SWR @14 mm=E F o] glom, 2r=9] Zo]
+ 50.5 mo| 1L, wire rope @22 mm=E F o] it} Altho] &
7} g7 A=+ fishing line compound rope @22 mmE
AR AL, Bl A of] = ground part= rubber bobbin, rubber
bobbin clip AFo]of] 5¢17}+=M.R.B (M type rubber bobbin)<-
compound ropeZ AZA3sH= 2= nylon rope @14 mmE A
&3k th(Fig. 2).

AAE 012} 2-& HAlA ofo] 2utie] Eefolofol s /2]
so] AlglAl 2 gHksle] Chyung (1977), Masuda et al. (1984)

Research Area Organisation Vessel's information Research period

. . N T/S A-RA 2022: May, November
Yellow Sea Jeju National University (2,996 G/T) 2023: May, November
20 spots T/S BAEKKYUNG

Pukyoung National University

(3,997 GIT) 2024: June, November
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Fig. 1. The appearance of the research vessels (left) and bottom trawl survey station to determine distribution of fisheries resource in Yellow

Sea (right).
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Fig. 2. Arrangement of the bottom trawl net for survey.
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Fig. 3. Distribution of water temperature with salinity on survey stations in June 2024.
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Fig. 4. Distribution of water temperature with salinity on survey stations in November 2024.
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Fig. 5. Distribution of water temperature (surface, bottom) by period on survey stations.
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Table 2. Data of water temperature (surface and bottom) by sampling stations in the middle of the Yellow Sea from 2022 to 2024 (surface
data is 5 meters below water surface)

Sampling information

Temperature (°C)

Surface (5 m) Bottom
) 2022 2023 2024 2022 2023 2024

Station Depth (m)

May Nov  May Nov Jun Nov May Nov May Nov Jun Nov
St.1 67.0 (x6) 171 169 142 169 232 182 136 163 114 9.6 7.9 1.2
St.2 66.0 (+3) 162 150 183 17.7 228 18.0 136 150 147 9.8 9.2 10.0
St.3 66.7 (1) 145 136 160 181 236 186 124 133 131 100 7.6 10.2
St.4 69.0 (+3) 158 162 142 180 230 18.0 132 134 122 100 9.7 9.7
St.5 65.7 (£3) 168 144 150 187 236 173 142 149 132 1041 9.7 9.0
St.6 63.5 (+4) 16.0 140 16.0 190 245 169 139 157 137 9.9 10.3 94
St.7 59.8 (+3) 144 140 162 188 247 184 129 159 135 101 114 9.7
St.8 62.8 (+3) - 143 171 1568 245 179 - 166 128 103 111 94
St.9 64.5 (+3) - 150 170 157 236 185 - 158 136 107 105 9.5
St.10 65.0 (+3) - 16.1 160 166 237 18.6 - 159 130 M3 114 101
St.11 63.0 (¥2) - 16.8 165 163 242 188 - 16.7 136 108 120 109
St.12 61.3 (¢2) 139 173 167 167 249 188 130 167 M8 1.0 M7 12
St.13 60.0 (+3) 143 175 171 163 241 188 134 168 136 114 113 109
St.14 60.8 (+3) 144 173 164 208 235 189 134 141 140 M2 M7 M2
St.15 64.8 (+6) 144 162 167 207 230 189 126 146 124 15 120 M9
St.16 61.0 (+5) 152 164 156 218 224 189 137 171 135 19.0 125 142
St17 51.2 (¢7) 180 167 171 212 230 19.1 155 156 146 181 122 191
St.18 47.0 (£5) 148 167 174 227 224 196 135 156 148 219 125 195
St.19 38.5 (+8) 180 130 150 237 230 21.1 159 147 147 234 148 206
St.20 33.7 (+3) 176 138 16.0 23.0 227 22.1 158 155 154 228 163 222
Ave. - 157 156 162 189 235 188 138 155 135 131 M3 125
5%, AR7HE, 55771 1S SR QAR AvRE AR 4%, $5R 150l9on], 119 2A4 ZHd 5L
59 ZARIH EHF FL F21F02 7 115, FEF 5T, F 19502 ofF 175, AAR £577} 242 15401900
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Table 3. Data of salinity (surface and bottom) by sampling stations in the middle of the Yellow Sea from 2022 to 2024 (surface data is 5

meters below water surface)

Sampling information

Salinity (psu)

Surface (5 m) Bottom
) 2022 2023 2024 2022 2023 2024

Station Depth (m)

May Nov May Nov Jun Nov May Nov May Nov Jun Nov
St.1 67.0 (+6) 324 319 - 306 312 315 327 318 - 329 323 334
St.2 66.0 (+3) 322 320 - 317 313 316 328 318 - 33.0 322 330
St.3 66.7 (x1) 299 319 - 317 305 3138 326 313 - 331 324 330
St4 69.0 (£3) 33.0 312 - 319 318 316 33.0 312 - 331 329 328
St.5 65.7 (£3) 325 317 - 318 323 317 325 317 - 332 329 327
St.6 63.5 (+4) 325 318 - 315 322 317 327 317 - 33.0 331 328
St.7 59.8 (+3) 326 319 - 315 310 316 329 318 - 33.0 337 328
St.8 62.8 (+3) - 32.1 - 312 326 315 - 31.9 - 33.0 336 327
St.9 64.5 (+3) - 32.0 - 318 330 310 - 32.0 - 333 333 327
St.10 65.0 (+3) - 31.7 - 316 321 310 - 31.6 - 335 337 329
St.11 63.0 (+2) - 31.9 - 314 323 311 - 31.6 - 331 340 331
St.12 61.3 (+¥2) 33.3 - - 314 312 313 33.0 317 - 327 338 333
St.13 60.0 (+3) 33.0 322 - 312 318 311 33.0 317 - 326 336 330
St.14 60.8 (+3) 329 - - 313 324 310 33.0 316 - 332 338 328
St.15 64.8 (+6) - 31.9 - 313 321 310 322 324 - 334 339 320
St.16 61.0 (+5) 323 294 - 281 310 311 329 320 - 280 337 315
St17 51.2 (¢7) 31.6 - - 272 308 311 316 319 - - 334 311
St.18 47.0 (£5) - - - - 283 309 30.7 319 - - 33.0 31.0
St.19 38.5 (£8) 275 323 - - 280 328 - 321 - - 312 329
St.20 33.7 (x3) 275 301 - - 294 328 - 322 - - 318 329
Ave. - 31.7 316 - 310 313 315 325 318 - 328 331 326

2024000 3 5550] FRstslon o 355, AT HEH7H2IAL 03040l 21 F O1AFE 2609448 gol51e

Z2 257163 2S5 (Brach10pods)7} 1£0]9c}. 62 ™, 01577} 256,070.1 g& =2 98.1%°]%11, t}2 02 7257}

ZAMA EE3 F S 2 NFOR AR 27F AR 11F, F
5 3%, 4552 150I00h 1Y Al 28T T2
T 36T 2R o7 27F, AT 5%, T 4503 th(Table
4, Fig. 6).
ThH|4=2F of =i
ZAF| ol A o] Bl A EO] EFatd A4 2 o Sk A
7 EH 20220l = E 762714 9.0 o] 771 618704, 81.1%
o]l theog T2RI} 72704, 9.5%, TR 11704,
9.3%, E5F7F 1714, 0.1%0] it & o]& -2 311,798.9 ¢
olglom, o]F7}304,268.7 g & 97.6%0]% L, the o2 7}
7F2714,706.5 g, 1.51%, $E5712,674.6 g, 0.9%, BE57}
149.2 g, 0.1% n]gto] gich.
20231 d0ll= F 68470 A Ho1 o177t 6267114, 91.5%0°1%1
i, oo 2 27t 41K, 6%, FEF7T 15714, 2.2%,

3,127.1 g, 1.2%, 2571 1,596 g, 0.6%, BZ57} 1516 g,
0.1%°]3ict.

20240l = & 240970419101 o] F7} 1,703704, 70.7%
o]glaL, tha-o & 7+2kR7t 645704, 26.8%, FEF7} 60714
2 2.5%, =557 1A 0.1% n|gto] ). & o]3l=k
2 173,392.2 go|glo, o]&7} 163,006.6 g2 & 94.0%0] 3}
a1, theo g 7H7FR7) 8,189.0 g, 4.7%, 557 2,1754 g,
1.3%, 4=55577}121.2 g, 0.1% v|7to] Qlth(Fig. 6, Table 5.).

i 2s
EHZY £5Y
2215

2022 AR 2 Ao A ol El 2R A Alg=ellA
71 A8 2 L7\ (Portunus trituberculatus)= % 47
WA, 66.2%01233L, XA A (Oregonia gracilis)7t 878 A,
11.2%, 7NEFAIZ A (Ovalipes punctatus)7t 6704, 8.4%, H%
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Table 4. The Species of taxon collected had used a bottom trawl in Yellow Sea

Year Month Crustaceans  Cephalopods  Gastropods Fishes Brachiopods Total
May 6 2 1 25 - 34
2022 November 7 1 0 25 - 33
Total 7 2 1 31 - 41
May 4 5 1 11 - 21
2023 November 1 1 0 17 - 19
Total 4 5 1 21 - 31
June 1 3 - 27 1 42
2024 November 5 4 - 27 0 36
Total 13 6 - 35 1 55
Table 5. The individuals with catch (g) of taxon collected had used a bottom trawl in Yellow Sea
Year Species Individual (inds.)  Abundance rate (%) Catch (g) Abundance rate (%)
2022 Crustaceans 71 9.3 4,706.5 1.5
Cephalopods 72 9.5 2,674.6 0.9
Gastropods 1 0.1 149.2 0.0
Fishes 618 81.1 304,268.7 97.6
Total 762 100.0 311,798.9 100.0
2023 Crustaceans 41 6.0 3,127.1 1.2
Cephalopods 15 22 1,596.0 0.6
Gastropods 2 0.3 151.6 0.1
Fishes 626 91.5 256,070.1 98.1
Total 684 100.0 260,944.8 100.0
2024 Crustaceans 645 26.8 8,189.0 4.7
Cephalopods 60 25 21754 1.3
Fishes 1,703 70.7 163,006.6 94.0
Brachiopods 1 0.0 21.2 0.0
Total 2,409 100.0 173,392.2 100.0

Ol A|(Carcinoplax longimanus)7} 3744, 4.2%, FE=27]-2
Al(Romaleon gibbosulum) 2} - A (Pagurus ochotensis)
7} ZYZ 2703, 2.8%, R1ZEA|(Charybdis japonica), 719724
A (Pagurus minutus)$} o] &7 (Portunus sanguinolen-
tus)7} Z¥7t 1.4% <=0t} ol 2leol| A 71 4ok d T2
ZA & 3,309.3 g & & 70.3%= A5, 7I-ALA L
932.7 g, 8.3%, THAIZAI7} 312.3 g, 6.6%, ¥ A7} 191.1
g, 4.2%, ZEFo| ZA 7 138.3 g, 1.4%, WZA 7} 125.6 g, 1.9%,
=7 oA} 92.6 g, 2.0%, BHAA} 774 g, 2.6%,
A7EPRAIZE67.3 g, 1.6% 0] At

2023\ g 22 oA ol gl 2RO AN Aol A
7P SAskd S8 2A= F 30704, 73.2%°] 314, 7tk
A ZA7E S7HA, 12.2%, BHEA|(Hyastenus elongatus)7} 474
A1, 9.8%, 23§ 7| Anatolikos japonicus)7} 2714, 4.9% 40| 4

o}, oSl A 71 -8k H T2 EAIR T 2,606.4 g0 =
52.9%0]131, HHEA|7} 217.8 g, 19.7%, 7HCHA A7} 204 g,
18.5%, 2347171 98.9 g, 9.0% <=0 3]t}

2024 SR 22 Ao A o] H 1212 THA| ol A
71 S At & A5 Crangon affinis)2 & 48871
A, 75.7%0193L, ZA17F 76784, 11.8%, U5 A)-$-(Sole-
nocera melantho)7} 24744, 3.7%, Z--(Trachysalambria
curvirostris)7} 22704, 3.4%, Fd8to]UZE A (Charybdis bi-
maculata)7} 12704, 1.9%, ZA7}A(Oratosquilla oratoria)7};
THA, 1.1%, 2FBA7F 4704, 0.6%, 7HHAIZAZE 2 3704,
0.5%, jEAF=AN~(Crangon dalli)7} 3704, 0.5%, S
A7} 2704, 0.3%, 55K Metapenaeus joyneri)7} 2744, 0.3%,
wakeA|(Glebocarcinus amphioetus)7} 174, 0.2%, 712
AZF 1704, 0.2% =olSitt. oj&=koll A 7P skld &
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Fig. 6. Comparison chart of the number of species, individual, and
catch (g) by year. The axis values of “no. of individual by year”
and “catch(g) by year” graphs in figure were represented on a loga-
rithmic scale for the efficient presentation of data spanning a wide
range.

& BAE F 63341 go] Zs}] 77.3%010aL, A7}
1,195.8 g, 14.6%, thE=AA$-7} 1429 g, 1.7%, 277}
121.7 g, 1.5%, 2497} 120.9 g, 1.5%, A1 ZA71 94.9 g,
1.2%, T3 uo| 9177} 46.4 g, 0.6%, 4714171 46.3 g, 0.6%,
EHEAI7E41.1 g, 0.5%, T2 AI7F 14.9 g, 0.2%, Al
A$-7110.9 g, 0.1%, F5171 9.9 g, 0.1%, 20234771 9.2 g,
0.1% 0] ${H(Table 6).

A W - w2 - olalel - PAY - ol E
=x2
/T

2022 gt 2R oA o FH FE572 Al AlgelA
7HAE S8R H F2 HEE7](Loligo beka)= 69714, 95.8%
0]Q1 a1, A2 A oj(Todarodes pacificus)7} 37§, 4.2% =013}
o} ofglgkoll A 7t S T2 AEFVIE 2,496.2 g,
95.8%°]%111, A+ A 017} 178.4 g, 6.7% 40| T}

2023\ AR 22 oA olgHl FE5Fo AHAIgelA
7 A8 E S RFYES7](Loliolus japonica)= 11
WA, 73.3%0]%1 3L, A2 o) 7} 3714, 20.0%, SR (Octopus
minor)7} 1704, 6.7% <=0] it} oj&wkelA 7H -8l
F2 A AR 762.3 g, 47.8%0| 1L, WHAUEE7]71485.3
g, 30.4%, 7|7} 348.4 g, 21.8% %=0] Sl

2024 FhEAR 22 oA ol gH FE5F2 AHAlgelA
7P skl E T2 Ao Aol = 46704, 76.7%0] AL, HE

BE7|(L. japonica)7} 5714, 8.3%, &H 24 o(Sepiola bi-
rostrata)7} 4704, 6.7%, A7+ 2704, 3.3%, F3F2 7] 0f(Se-
pia esculenta)7} 2704, 3.3%, F-o](Enteroctopus dofleini)7} 1
A, 1.7% <ol siek. olelgold 7H 9 4sted e Abo
Aol = % 1,408.5 g, 64.7%0] 3L, G271 429.3 ¢, 19.7%, &
o7} 2483 g, 11.4%, A7F2 4017} 58.9 g, 2.7%, HFIUZE
717} 25.9 g, 1.2%, 29407} 4.5 g, 0.2% <20] QK Table
7).

o7

20224 BFHAZAGAGIA olg of5e] A
A 71 S-SR E2 ot (Lophius litulon)= 448714,
72.5%°133L, HX]|(Liparis tanakae)7} 61712, 9.9%, 23|
(Trichiurus lepturus)7} 13744, 2.1%, 910}(Miichthys miiuy)
7} 127014, 2.0%, 1] & 2] (Erisphex pottii)7} 10714, 1.6%, 1.
51 (Scomber japonicus)7} 970 A, 1.5%, ¥ ©(Pampus argen-
teus)7} 7T70A, 1.1%, -3 tl(Gymnocanthus herzensteini),
=& H(Harpadon nehereus), 57140 (Hippoglossoides pi-
netorum)”} Z2F 6704, 0.1%2, o]AF2] 10ZF0] Z4]2] 93.5%
£ ARkt ojglwkolA 7 SAsHE S FobE
230,363.12 g, 75.7%°]%1 1L, 327} 35,686.1 g, 11.7%, o+
(Gadus macrocephalus)7} 7,018.8 g, 2.3%, W7} 6,508.6
g, 2.1%, 140 (Squalus suckleyi)7} 5,300.0 g, 1.7%, 22| 7}
2,780.7 g, 0.9%, &-o}(Okamejei kenojei)7} 2,200.8 g, 0.7%,
F =2 v](Hexagrammos otakii)7} 2,087.5 g, 0.7%, 1517}
1,726.5 g, 0.6%, °1(Clupea pallasii)7} 1,375.2 g, 0.5%,
A =0](Pleurogrammus azonus)7} 1,168.6 g, 0.4%=, 0]4+9]
11E0] 242} 97.3%E A s3It

2023\ FHFRA 22 Ao A 9 ool A AA| ol A $-4
S -2 ol = 4887114, 78.0%°1 1AL, F|7F 357114,
5.6%, #=7|(Larimichthys polyactis)7} 28714, 4.5%, 1
o7} 20704, 3.2%, T1o17F 870A, 1.3%, 27} 7T70A], 1.1%,
57N A|(Zoarces gillii)7} 770, 1.1%, AHA| 7| (Hemitripterus
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Table 6. Crustaceans species composition (inds.) with catch (g) of survey in Yellow Sea

2022 May November Total Dominant rate (%)
inds. Catch (g) inds. Catch (g) inds. Catch (g) inds. Catch (g)
Portunus trituberculatus 2 305.1 45 3,004.2 47 3,309.3 66.2 70.3
Oregonia gracilis 7 3415 1 51.2 8 392.7 11.3 8.3
Ovalipes punctatus 2 115.6 4 196.7 6 312.3 8.5 6.6
Carcinoplax longimanus - - 3 191.0 3 191.1 42 4.1
Romaleon gibbosulum - - 2 138.3 2 138.3 2.8 3.0
Pagurus ochotensis - - 2 125.6 2 125.6 2.8 2.7
Charybdis japonica 1 92.6 - - 1 92.6 14 2.0
Pagurus minutus 1 774 - - 1 774 14 1.6
Portunus sanguinolentus - - 1 67.3 1 67.3 14 1.4
Total 13 932.2 58 3,774.3 71 4,706.5 100.0 100.0
2023 May November Total Dominant rate (%)
inds. Catch (g) inds. Catch (g) inds. Catch (g) inds. Catch (g)
P, trituberculatus 10 584.3 20 2,022.1 30 2,606.4 73.2 52.9
O. punctatus 5 204.0 - - 5 204.0 12.2 18.5
Hyastenus elongatus 4 217.8 - - 4 217.8 9.8 19.8
Anatolikos japonicus 2 98.9 - - 2 98.9 4.9 9.0
Total 21 1,105.0 20 2,022.1 41 3,127 1 100.0 100.0
2024 June November Total Dominant rate (%)
inds. Catch (g) inds. Catch (g) inds. Catch (g) inds. Catch (g)
P, trituberculatus 3 271.4 73 6,062.7 76 6,334.1 11.8 77.3
Crangon affinis 271 420.5 217 775.3 488 1,195.8 75.7 14.6
Solenocera melantho 24 142.9 - - 24 142.9 3.7 1.7
Trachysalambria curvirostris 18 112.5 4 8.4 22 120.9 34 1.5
A. japonicus 4 121.7 - - 4 121.7 0.6 1.5
O. punctatus - - 3 94.9 3 94.9 0.5 1.2
Oratosquilla oratoria 7 46.3 - - 7 46.3 1.1 0.6
Charybdis bimaculata 12 46.4 - - 12 46.4 1.9 0.6
P, ochotensis 2 411 - - 2 411 0.3 0.5
C. japonica - - 1 14.9 1 14.9 0.2 0.2
Glebocarcinus amphioetus 1 9.2 - - 1 9.2 0.2 0.1
Crangon dalli 3 10.9 - - 3 10.9 0.5 0.1
Metapenaeus joyneri 2 9.9 - - 2 9.9 0.3 0.1
Total 347 1,232.8 298 6,956.2 645 8,189.0 100.0 100.0

villosus)7} 7704, 1.1%, “dtl(Chelidonichthys spinosus)7} 6
WA, 1%, t-+7F 4704, 0.6%, XA-2|(Argyrosomus argen-
tatus)7} 37§A], 0.5%, == (Sebastes thompsoni)©| 37)A],
0.5%, 2=27](Nibea albiflora)7} 2714, 0.3%, &7}2pu] 7} 274
A, 0.3%, Hx|317|(Sphyraena pinguis)7} 170A, 0.2%, &4
(Cololabis saira)7} 17§, 0.2%, S tl(Pampus echinogaster)
7 1HA, 0.2% <20l iet. ojzjarol 4 Ssieel 52 aol

A= 206,206 g, 80.5%0] 311, 2|7} 18,852.7 g, 7.4%, HA
o](Mustelus manazo)7} 13,200 g, 5.2%, 11517} 3,717.5 g,
1.5%, 57X A7} 3,269.2 g, 1.3%, %1017} 2,751.8 g, 1.1%, T
711,546.5 g, 0.6%, F2717F 1,342.5 g, 0.5%, A7} 1,204
g, 0.5%, 237} 874.6 g, 0.3%, BA|7} 5152 g, 0.2%, Z-017}
4459 g, 0.2%, +2717} 424.6 g, 0.2%, 722|117]7} 392.1 g,
0.2%, 441717} 387.9 g, 0.2%, E-52H0] 339.6 g, 0.1%, B+
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Table 7. Cephalopods species composition (inds.) with catch (g) of survey in Yellow Sea
2022 May November Total Dominant rate (%)
inds. Catch (g) inds. Catch (g) inds. Catch (g) inds. Catch (g)
Loligo beka 65 2,470.9 4 25.3 69 2,496.2 95.8 93.3
Todarodes pacificus 3 178.4 - - 3 178.4 42 6.7
Total 68 2,649.3 4 25.3 72 2,674.6 100.0 100.0
2023 May November Total Dominant rate (%)
inds. Catch (g) inds. Catch (g) inds. Catch (g) inds. Catch (g)
Octopus minor 1 348.4 - - 1 3484 6.7 39.7
Loliolus japonica 1 485.3 - - 1 485.3 73.3 55.3
T. pacificus 1 435 2 718.8 3 762.3 20.0 5.0
Total 13 877.2 2 718.8 15 1,596 100.0 100.0
2004 June November Total Dominant rate (%)
inds. Catch (g) inds. Catch (g) inds. Catch (g) inds. Catch (g)
O. minor - - 2 429.3 2 429.3 3.3 19.7
Enteroctopus dofleini 1 248.3 - - 1 248.3 1.7 11.4
L. japonica - - 5 259 5 259 8.3 1.2
T. pacificus 44 548.8 2 859.7 46 1,408.5 76.7 64.7
Lusepiola birostrata 4 4.5 - - 4 4.5 6.7 0.2
Sepia esculenta - - 2 58.9 2 58.9 3.3 2.7
Total 49 801.6 1 1,373.8 60 2,175.4 100.0 100.0
%7} 2889 g, 0.1% 40|91k, AR ASEE of8) 24} B3HE HhErO.R, A1 ele) AR
2024 R 22 ol A o 21 o] 7] Aol A 7} A W P I dloll Hisl Aoz 2ARE A
& SABHAE F2 Aol = 315704, 18.5%01%laL, BA 7t AIE thEth 53] 202490f WEEH T 7l STt of

246714, 14.4%, ol 7} 220714, 12.9%, +&AH-5(Acan-
thogobius flavimanus)©] 152704, 8.9%, #=7]7} 1457)A),
8.5%, HA| 7} 12970 A, 7.6%, 227} 120704, 7%, &1]<] %]
7} 9370A], 5.5%, 540l (Conger myriaste)?} 47704, 2.8%,
A7 A170A, 2.4%, &7FAH17E 34704, 2%, RIS = A 24]
(Acropoma japonicum)7} 2274, 1.3%, 717§0|(Trachurus
japonicus)7} 217§A], 1.2%, =H7F 18704, 1.1%=E, oA
of 14%0] 2R} 94.1%2 AAI3lgick. o elaoll Al 74k &
e 2 FolH R 49,264.6 g, 30.2%°]| AL, L5017}
41,897.4 g,25.7%, % *]7120,929.5 g, 12.8%, Z*] 7} 12,191.4
g, 7.5%, 2717} 7,025.7 g, 4.3%, 54017} 5,642.3 g, 3.5%,
Fol7} 5422.6 g, 3.3%, B0} 4,.870.0 g, 3.0% wol7}
2,411.6 g, 1.5%, 97} 2,218.7 g, 1.4%, 871417} 2,168.1
g, 1.3%, B *|(Engraulis japonicus)7} 2,053.0 g, 1.3%, 5714
271 1,930.8 g, 1.2%=, oJAFe] 1350] AA|2] 97.0%5 X4
5191 CHTable 8.).
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Table 8. Fishes species composition (inds.) with catch (g) of survey in Yellow Sea
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2022 May November Total Dominant rate (%)
inds. Catch (g) inds. Catch (g) inds. Catch (g) inds. Catch (g)
Lophius litulon 50 41,803.6 398 188,559.6 448 230,363.2 725 75.7
Liparis tanakae - - 61 35,686.1 61 35,686.1 9.9 1.7
Trichiurus lepturus 3 49.6 10 2,731.1 13 2,780.7 21 0.9
Miichthys miiuy 1 4,350 1 2,158.6 12 6,508.6 1.9 21
Erisphex pottii 10 38.1 - - 10 38.1 1.6 0.0
Scomber japonicus 9 1,726.5 - - 9 1,726.5 1.5 0.6
Pampus argenteus 1 117.2 6 575 7 692.2 1.1 0.2
Gymnocanthus herzensteini 6 933.9 - - 6 933.9 1.0 0.3
Harpadon nehereus 6 87.9 - - 6 87.9 1.0 0.0
Hippoglossoides pinetorum 4 518.5 2 207 6 725.5 1.0 0.2
Gadus macrocephalus 4 7,018.8 - - 4 7,018.8 0.7 2.3
Chelidonichthys spinosus - - 4 981.9 4 981.9 0.7 0.3
Pleurogrammus azonus 4 1,168.6 - - 4 1,168.6 0.7 0.4
Hexagrammos otakii 4 2,087.5 - - 4 2,087.5 0.7 0.7
Clupea pallasii 4 1,375.2 - - 4 1,375.2 0.7 0.5
Okamejei kenojei 3 2,200.8 - - 3 2,200.8 0.5 0.7
Pholis nebulosa 2 672.3 - - 2 672.3 0.3 0.2
Hemitripterus villosus 2 344.4 - - 2 344.4 0.3 0.1
Tanakius kitaharae 1 67.5 - - 1 67.5 0.2 0.0
Squalus suckleyi 1 5,300 - - 1 5,300.0 0.2 1.7
Glyptocephalus stelleri 1 130.8 - - 1 130.8 0.2 0.0
Pampus echinogaster 1 304.4 - - 1 3044 0.2 0.1
Zoarces gillii 1 389.2 - - 1 389.2 0.2 0.1
Argyrosomus argentatus 1 145.2 - - 1 145.2 0.2 0.1
Sebastes thompsoni 1 90.6 - - 1 90.6 0.2 0.0
Sebastes schlegelii 1 481.1 - - 1 481.1 0.2 0.2
Todarodes hamiltonii 1 33.7 - - 1 33.7 0.2 0.0
Konosirus bicoloratus - - 1 862.3 1 862.3 0.2 0.3
Scomberomorus niphonius - - 1 935.9 1 935.9 0.2 0.3
Engraulis japonicus - - 1 10.7 1 10.7 0.2 0.0
Acanthopagrus schlegelii - - 1 1251 1 1251 0.2 0.0
Total 122 71,435.4 496 232,833.3 618 304,268.7 100.0 100.0
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Table 8. Continued
2023 May November Total Dominant rate (%)
inds. Catch (g) inds. Catch (g) inds. Catch (g) inds. Catch (g)
T. lepturus 4 306.8 3 567.8 7 874.6 1.1 0.3
S. japonicus 15 2,797.3 5 920.2 20 3,717.5 3.2 1.5
Sphyraena pinguis - - 1 3921 1 3921 0.2 0.2
L. tanakae 1 57.6 34 18,795.1 35 18,852.7 5.6 7.4
Cololabis saira - - 1 515.2 1 515.2 0.2 0.2
G. macrocephalus 4 1,546.5 - - 4 1,546.5 0.6 0.6
P. echinogaster - - 1 74.3 1 74.3 0.2 0.0
Z. gillii 6 2,932.2 1 337.0 7 3,269.2 1.1 1.3
Thamnaconus modestus - - 1 214 1 214 0.2 0.0
M. mijuy - - 8 2,751.8 8 2,751.8 1.3 1.1
Mustelus manazo 1 13,200.0 - - 1 13,200.0 0.2 52
A. argentatus 3 288.9 - - 3 288.9 0.5 0.1
S. thompsoni 3 339.6 - - 3 339.6 0.5 0.1
H. villosus - - 7 387.9 7 387.9 1.1 0.2
C. spinosus 1 185.6 5 1,018.4 6 1,204 1.0 0.5
Nibea albiflora 1 329.9 1 94.7 2 424.6 0.3 0.2
H. pinetorum - - 2 215.4 2 2154 0.3 0.1
Larimichthys polyactis - - 28 1,342.5 28 1,342.5 4.5 0.5
O. kenojei - - 1 445.9 1 4459 0.2 0.2
L. litulon 57 36,487.0 431 169,719 488 206,206.0 78.0 80.5
Total 96 58,471.4 530 197,598.7 626 256,070.1 100.0 100.0
250l F2pA] ARRES: Stoh(Kawasaki et al., 1983; Choi et al., A= A= 7F A7) 7Rssl oL, 2022:2023E2 59, 2024

2015; Song et al., 2021). 223} G325 dhR¥of| o5t A 4]
A Tl = T2 QA ol A AR = vHE Ao wdt
ok A o7 ({FA] 5)2 A T YA W 224]-1]
Al IAl s ZEA STt #A7F Ao 22 A9,
{7RE T2 A5k A9 ZAA TS sh=tl(Jin et al,
2023), o] 59| A& QI 2A9F S A 5= WA S
7kl gk aQlo & AR 7Hs o] Atk 5 R
7] 2, 1Al A9k-2]eF 7 wigto] 4 34 o R(BA|- AL
ol o9 YA Y ARE S7HA EE 2ARIA 9
23] SMES =S 7Fe = viAIEk] o et

#3 YL D 7124k Astet vlAkAay] 27130 o
P AAG olFolAls Eelstal 47 A olFolAl=
AjA o fegt 2 25 9P4J5ItH(Chin and Shin,
1992). Atsl e 7HAIS] A = oFske} A1 414 4 st
7R EHA, 3 FA o gt 2 EEE A o] AstE|GiTt. o]
= MAleE Boy Fako] A2 R0 Mol M e =
ol 8jlo = A5t

2 Aqtoll= E 7] gHA7F 24 5h
K9] 7ol atETh A4, sk

b 2AbEA 2

kol
s> O
glo[g o] 4 114

M

N2

-2 69 o] 3w o] A7 HFA HlaLof| A A7 4]
Asioint. T3 2023 SYofl= AlA oo &2 i ghol A%
wo], 2 @313t A4 B 7h] QIuptA ol Alefo] §
Tk AR ATEE A 2022, 2023 ol = oF 2%, 20241 of = =
BEE ARSI B o - S FAIRZOlE o &
L9 gl W= oA o] 23} F Aol A|7|H. ol
St AES 1T o, FFol= vid T AlI719] A7) 2ARE
243719 S5 Fal A ole A7) dlolEHo] A g
oF o] g2tz A I oA A A} A YAIS DS
a1, CPUE (m%*h) 2|35 3 A A 5l= Zo] oh= Zlo] 8414
ok g0 Y EH), =), -84 LABC (W) 5 4
FA Y 2 A A ES EEoke] AR ek glom,
AT T2 At 22 g2 2S MR S oRig Y
(GAM, DistLM 5)9] 2-8-2 5o} e74-AH 7 AAE 743
AS%S A AFREItH(Kang et al., 2008; Heo et al., 2015;
Koh et al., 2016; Shin et al., 2023).

2 2ALOA 2024 0]l WS Tk A0 S F
o fave Aol 2 ekt ko s AQHE L 9l

& wojzr). ofeigh Wk 20234 7124 142 o) 745}

ok A~
B

o]
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2024 June November Total Dominant rate (%)
inds. Catch (g) inds. Catch (g) inds. Catch (g) inds. Catch (g)
T. lepturus 31 653.9 89 11,537.5 120 12,1914 7.0 7.5
Cynoglossus robustus 3 156.4 0 0 3 156.4 0.2 0.1
Odontamblyopus lacepedii 0 0 1 29 1 2.9 0.1 0
S. japonicus 123 11,899.0 192 29,998.4 315 41,897.4 18.5 25.7
S. suckleyi 1 4,870.0 0 0 1 4,870 0.1 3.0
L. tanakae 105 7,066.5 24 13,863.0 129 20,929.5 7.6 12.8
Doederleinia berycoides 1 66.9 0 0 1 66.9 0.1 +
G. macrocephalus 0 0 3 164.5 3 164.5 0.2 0.1
P, echinogaster 2 502.5 14 1,716.2 16 2,218.7 0.9 14
Z. gillii 10 1,797.9 1 132.9 1 1,930.8 0.6 1.2
E. japonicus 83 777.0 163 1,276 246 2,053 14.4 1.3
Acanthogobius flavimanus 152 206.3 0 0 152 206.3 8.9 0.1
H. nehereus 3 88.4 15 278.3 18 366.7 1.1 0.2
M. miiuy 1 514.9 6 1,896.7 7 2,411.6 0.4 1.5
Acropoma japonicum 21 87.1 1 9 22 96.1 1.3 0.1
Anguilla japonica 0 0 1 67.9 1 67.9 0.1 0
A. argentatus 3 117.3 1 6.2 4 123.5 0.2 0.1
Conger myriaster 31 4,296 16 1,346.3 47 5,642.3 2.8 3.5
T. jarbua 0 0 2 64.5 2 64.5 0.1 +
Psenopsis anomala 0 0 3 407.2 3 407.2 0.2 0.2
Chaeturichthys stigmatias 34 595.2 7 416.3 41 1,011.5 24 0.6
C. stigmatias 1 3.3 0 0 1 3.3 0.1 +
Acanthurus lineatus 10 64.0 2 8.3 12 72.3 0.7 +
H. pinetorum 8 438.4 26 1,729.7 34 2,168.1 2.0 1.3
Trachurus japonicus 0 0 21 1,015.4 21 1,015.4 1.2 0.6
Nuchequula nuchalis 1 1.3 0 0 1 1.3 0.1 +
H. otakii 0 0 2 70.2 2 70.2 0.1 +
L. polyactis 66 2,494.5 79 4,531.2 145 7,025.7 8.5 43
Sillago japonica 9 59.0 0 0 9 59.0 0.5 +
Xenocephalus elongatus 0 0 1 148.2 1 148.2 0.1 0.1
E. pottii 85 686.92 8 14 93 700.9 55 0.4
Thryssa hamiltonii 1 3.6 2 55.7 3 59.3 0.2 +
O. kenojei 7 5,066.3 2 356.3 9 5,422.6 0.5 3.3
L. litulon 165 14,740.6 55 34,524 220 49,264.6 12.9 30.2
Pholis fangi 9 116.6 0 0 9 116.6 0.5 0.1
Total 966 57,369.8 737 105,636.8 1,703 163,006.6  100.0 100.0
R NE e A oy, 17 2] 7]ekg s W vt e S 7)1 ustel o
7] AS 2 5ol B =4 23z A 5ol 7HESHE = Aol A, AR A Z1HE Eef R o] =t
A&} 27 AR FRATA 2 oS = A 71 BUE Y AA Y] F-50] BaAolet S 4= Qlth
7t 8, o] 5 Fof &8 119 o] A&7 ket Akt
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