PSSN 2671.904 FISHERIES OCEAN
eISSN 2671- -

J Korean Soc Fish Ocean Technol, 59(3), 231-241, 2023 KSF&T TECHNOLOGY
https://doi.org/10.3796/KSFOT.2023.59.3.231 fishtech.or Kr

{Original Article)

Understanding the seasonal status of fisheries resource in the East China Sea

by using bottom trawl

Hyoung-Ho SHiN, Jungkwan Leg', Geunchang Park’, Byeong Gwon Liv’, Doo Jin HwaNG and Kyounghoon Lek'*

Professor, Division of Marine production Management, Chonnam National University, Yeosu 59626, Republic of Korea
IStudent, Division of Fisheries Science, Chonnam National University, Yeosu 59626, Republic of Korea
“Student, Department of Fisheries Physics, Pukyong National University, Busan 48513, Republic of Korea
3Section Chief. Resources Enhancement Division, Korea Fisheries Resources Agency, Busan 46041, Republic of Korea

*Professor, Division of marine production system management, Pukyong National University, Busan 48513, Republic of Korea

This study was investigated in order to find composition and density of fisheries resource using bottom trawl in April,
July, August, and November 2022 in the East China Sea. The average density of fisheries resource was estimated using
the swept area method. As a result, 35 species were collected from the East China Sea. These included 21 fishes, six
crustaceans, six cephalopods and two echinoderms. Seasonally, the average density of crustacean individuals per unit area
were highest in November (692.1 inds./km?), while cephalopod individuals per unit area were highest in August (39.4

inds./km?®). The average density of fish individuals per unit area were highest in August at 355.0 (inds./km?).
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Fig. 1. Bottom trawl survey station to determine distribution
of fisheries resource in East China Sea.
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Head rope®] Zo]+= 352 mo]al, A== NY-SWR &
24 mmE AFESF T Ground ropel] Zoj+= 45.6 mo]
H, 2| Hi= Wire rope=2 18 mmE AHE-514 ). Ground
ropei= S Ao] Tz ik}l Atte] Zimat e
%] RopeR o] %=, At FL (Fishing line)>- PP
Az 724 Compound rope @20 mmE- ARE-51% T
A o] ¥+= Ground part®] RB (Rubber bobbin), RBC
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rubber bobbin)2 Compound rope® U AGH= &L=
Nylon rope @12 mmE ARS-5}TH(Fig. 2).
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Fig. 2. Amrangement of the bottom trawl net used in this study.
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o] A et Ao & dtkEIthEdmond et al., 1985;
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psu, 749]| 30.6~33.6 psu, 8Eof 30.8~34.2 psu, 11€]
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(o]

31.9~33.5 psu® UERGTH Al7|dE gBS g E 33.0
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ok A B ), AL Bl B
A2 By = YelH Ao 2 TetElch(Lee et al., 2005;
Jang et al., 2011). pH H3£+= 4] 8.9~9.05 ENGEIL,

7Yo]l = 8.9~9.15 vElyITh 8o pH H3E= 8.9-9.10]
o, 1190]] pHEZ= 8.5~8.98 Lepsit) Al7|H 84t

22RO 4900] 7.3-7.9 mg/l, TLo= 3.8-6.5 mg/lE Lie}
shch 893k 11900] §EAkAwre 217F 35460 mgl,
6.4~6.8 mg/lE L}E}wu}(ﬁg 3, 4). 73} 8o B-FA
4] BE7} 2 o of o] iyt Rel 43u
o Bl o] Qo) F7] o] Gkl

izl yo Aow werEth(Lee et al., 2005).
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o 21%, AT 6%, FER 65, INFRRI 2%
okl Sl Ael AU ol A7
=95E5F 1*01 éoﬂol L, TYoll= ol 115, 112t
7 2%, BER 3% FUEET 150] FHaio0h 89

ozt 0‘ o] f= EHE'

=5l s oA Abststr]
Aow giche ),

ST el A 3
Az, 72 Ao 504%2 S detaa
42.7%, TEFT} 44%, DI EERT] 2.6%S A5G
O AAIRRE o) 57k AN 524% Bk,
=27} 29.3%, —tul =527} 13.5%, 557} 4.8%E A
AJakck(Table 2). 55543 S0l A ofslel AbaE:
S BETHE o] Basigom, 7 B A
Seok A Sherakglrk(Table 3, 4). 514 lelol
A |5 gziRe] e AAE A u, ek
(Ovalipes punctatus)?} 394 (74.1%)0}2] 2 51K
L, ke & ZA\(Portunus trztuberculatus)ﬂ 128
(24.1%) ]2 AsFE AL A7 A= 1Y
off 4407jA| &= 71 Wol E&stkalar, 7dof 77HXﬂfn' 7t
& AA sk AR e A2 A (Ovalipes
punctatus)7} AA 9] 56.6%5 AR5 AL, Ark20 2
2\ (Portunus trituberculatus)7} 41.9%= x}A| 5}t
ZAE A7 A 11h0] 17,886.5 g = 71 Wk
o, 7H€of 435.1 g& 7}AF A}t

= mlolgl

L R
, olF7}

¥z

= A
T=

cx2o] 23] A4 ulolst Aul, kU T )
(Loliolus japonica)7} 18 (39.1%)u}2] 2 A5}l 11

Table 1. The Species of taxon collected had used a bottom trawl in East China Sea

Month Fish Crustacea Cephalopoda Echinodermata Total
April 3 3 2 1 9
July 11 2 3 1 17
August 14 4 4 0 22
November 7 3 2 1 13

Table 2. The individuals and biomass of taxon collected had used a bottom trawl in East China Sea

Species Individual (inds.) Abundance rate (%) Biomass (g) Abundance rate (%)
Fish 450 42.7 43,091.2 52.4
Crustacea 532 50.4 24,103.8 29.3
Cephalopoda 46 4.4 3,906.4 4.8
Echinodermata 27 2.6 11,111.8 13.5

Total 1,055 100.0 82,213.2 100.0
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Atk A7 =579 =9 WA= Tl 297 A =
71 o] EskRlaL, 4o STiAIR T AA =St
ATHTable 5). o]2&Fe] 75, WHAUES7](Loliolus
Japonica)7} A2 36.6%5 AR5}l Ak o7 A
QA oY(Todarodes pacificus)7} 30.9%%5 *}F A5t} Al

Rl
Ol
m
Il
i
o
0o
e
0
o
%
gl__v
19
1o
=
i
E
s
pal
FE
]
ofr

7 Y A 8ol 2,455.9 go & VM Wk
onj, 119 312 go& 714 29k

of5zo] 2 A2 sloket Ak, Aol (Trachurus
Japonicus)7} 173 (38.4%)ulg] &2 HslH o, ok
O 5 ZX|(Trichiurus lepturus), T1o{(Sciaenidae), *J Tl
(Chelidonichthys spinosus) <=9 2 -5}t A|7|¥H
o] 5F0] JAs 8ol 28070 A2 7HY wo] A =2l

Table 3. Monthly species composition (inds.) of dominant species by bottom trawl in East China Sea

- Species — April July August November Total Abundance
English name Scientific name rate (%)
Shore swimming crab Ovalipes punctatus 36 6 31 321 394 74.1
Crustacea  Blue crab Portunus trituberculatus 5 - 5 118 128 24.1
Etc, 1 6 7 16 1.6
Total 43 7 42 440 532 100.0
Baby squid Loliolus japonica - 17 1 18 36 39.1
Firefly squid Watasenia scintillans - - 9 - 9 19.6
Japanese common squid  Todarodes pacificus 1 8 - - 9 19.6
Cephalopoda .
Korean common octopus  Octopus minor 4 1 1 1 7 15.2
Etc. - 3 - 1 4 5.5
Total 43 7 42 440 532 100.0
Japanese horse mackerel  Trachurus japonicus - 30 143 - 173 38.4
Hairtail Trichiurus lepturus - 21 23 2 46 10.2
Fish Croaker Sciaenidae - - - 40 40 8.9
searobin gurnard Chelidonichthys spinosus - 1 31 4 36 8.0
Etc. 16 31 83 25 155 34.5
Total 16 83 280 71 450 100.0

Table 4. Monthly biomass of dominant species by bottom trawl in East China Sea

Species

Total Abundance

English name Scientific name April July August - November (& rate (%)

Shore swimming crab Ovalipes punctatus 2,211.1 413.2 896.6  9,738.8 13,259.7 56.6

Crustacea Blue crab Portunus trituberculatus 474.8 - 1,314.4 8,045.6  9,834.8 41.9

etc. 37.6 21.9 165.3 102.0 326.8 1.2

Total 2,723.5 4351  2,3763 17,886.5 23,421.4 100.0

Baby squid Loliolus japonica - - 1,417.8 10.1 1,427.9 36.6

Firefly squid Watasenia scintillans - - 917.1 - 917.1 23.5

Japanese common squid  Todarodes pacificus 922 11,1142 - - 1,206.4 30.9
Cephalopoda .

Korean common octopus  Octopus minor 87.7 84.3 69.8 21.1 262.9 6.7

etc. - 40.9 51.2 - 92.1 2.4

Total 1799  1,2394  2,4559 312 3,906.4 100.0

Croaker Sciaenidae - - - 11,9784 11,978.4 27.8

Yellow goosefish Lophius litulon 1,402.7  1,509.3  4,700.6 - 7,612.6 17.7

Fish Japanese horse mackerel — Trachurus japonicus - 5142  4,516.0 - 5,030.2 11.7

smooth hammerhead Sphyrna zygaena - - 27557 - 27557 6.4

etc. 369.0 3,706.3  9,425.9  1,907.8 15,762.3 36.4

Total 1,771.7  6,035.1 21,3982 13,886.2 43,091.2 100.0
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o, 4dof 167A = 7Fd AA 3 = AtK(Table 7).
A Ao 7S woi(Sciaenidae)7} A Q] 27.8% 2 9
Aolal, acko &2 3ol (Lophius litulon)7} 17.7%
2 skl A7 of 7o) AR 8ol 21,398.2
go w2 7MY =0kom, 49of| 1,771.7 go & 7 Wl

ool sfelolA F Aol wet A3 A4S
Yoon et al. (2005), Jin et al. (2013) 52| A7} Stk
Yoon et al. (2005)9] 1ol A= o534 Fa=af <]
oA Ao Holo} ATIAI AT $HFeR Uehdt.
Jin et al. (2013)2] A-roflAl= HA], 7o, ZA] 1l
S I e R SIS g A S e el e R - e R
7R 8 3 oFo] Akt ALE U
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fl sioollA]l Aok okal o5& sh= ofE5o] st

L 1o g JhE th(Kim et al., 2014; Koh et al., 2016).
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Table 5. Average density of individuals per unit area in the East China Sea using the swept area method

Species Average density of individuals per unit area (inds./km?)

English name Scientific name April July August November
Shore swimming crab Ovalipes punctatus 64.5 10.1 42.0 497.4
Crustacea Blue crab Portunus trituberculatus 6.7 8.4 193.2
Asian Paddle Crab Charybdis japonica - - - 1.5
Korean common octopus Octopus minor 7.2 1.6 1.4 1.5
Baby squid Loliolus japonica - - 13.0 -
Japanese common squid Todarodes pacificus - - 23.0 1.7

Cephalopoda .

Baby octopus Loligo beka 1.9 14.6 - -
Firefly squid Watasenia scintillans - - 2.0 -
Cuttlefish Sepiella japonica Sasaki - 3.8 - -
Hairtail Trichiurus lepturus - 29.0 25.0 2.8
Chub mackerel Scomber japonicus - 10.0 21.9 -
Belted beard grunt Hapalogenys mucronatus 1.2 2.0 1.6 -
Tanaka's snaifish Liparis tanakai - 1.7 - -
John dory Zeus faber - 6.8 4.5 -
Korean pomfret Pampus echinogaster - - 11.2 -
finespotted flounder Pleuronichthys comutus - - - 1.5
Fish Croaker Sciaenidae - - - 66.0
Silver pomfret Pampus argenteus - - - 28.5
White croaker Pennahia argentata - - 0.8 -
Japanese butterfish Psenopsis anomala - 15.0 32.6 -
Chelidonichthys spinosus Searobin gurnard - 1.9 45.1 6.4
Japanese horse mackerel Trachurus japonicus - 78.0 195.6 -
Croaker Collichthys fragilis - - - 8.5
Yellow goosefish Lophius litulon 33 16.9 16.7 -
Blotched eelpout Zoarces gilli - 6.4 - -
Total 84.8 197.8 444.8 809.0
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Table 6. Average density of biomass per unit area in the East China sea using the swept area method

Species Average density of biomass per unit area (g/km?)
English name Scientific name April July August November

Shore swimming crab Ovalipes punctatus 4,012.9 590.2 1,225.0 15,086.3

Crustacea Blue crab Portunus trituberculatus 672.8 - 2,189.9 14,358.8
Asian Paddle Crab Charybdis japonica - - - 151.9

Korean common octopus Octopus minor 159.9 132.6 94.3 31.9

Baby squid Loliolus japonica - - 1,330.8 -

Cephalopoda Japanese common squid T od.arodes pacificus - - 1,874.6 17.0
Baby octopus Loligo beka 175.0 2,099 - -

Firefly squid Watasenia scintillans - - 100.1 -

Cuttlefish Sepiella japonica Sasaki - 76.3 - -

Hairtail Trichiurus lepturus - 689 1,450.5 205.5

Chub mackerel Scomber japonicus - 568.9 1,717.7 -

Belted beard grunt Hapalogenys mucronatus 242.3 223.3 250.0 -

Tanaka's snaifish Liparis tanakai - 314 - -

John dory Zeus faber - 596.7 1,678 -

Korean pomfret Pampus echinogaster - - 506.2 -

finespotted flounder Pleuronichthys comutus - - - 76.1

Fish Croaker Sciaenidae - - - 19,615.4
Silver pomfret Pampus argenteus - - - 2,029.7

White croaker Pennahia argentata - - 98.1 -

Japanese butterfish Psenopsis anomala - 981.6 2,425.5 -
Chelidonichthys spinosus Searobin gurnard - 325 3,077.6 432.8

Japanese horse mackerel Trachurus japonicus - 1,345.1 6,140.0 -

Croaker Collichthys fragilis - - - 52.0

Yellow goosefish Lophius litulon 2,253.8 2,412.5 6,454.4 -

Blotched eelpout Zoarces gilli - 3,755.2 - -

Total 7,516.7 13,816.9 30,612.7 52,057.4
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