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A variation of fish assemblage by trammel net in the coastal waters of

Sagye-ri, southern Jeju Island

Jun-Cheol Ko*, Bo-Yeon Kimv, Song-Heon Han, Min-Sun Kim and Jung-Hyun Kwak

Researcher, Subtropical Fisheries Research Institute, NFIS, Jeju 63068, Korea

A variation of fish assemblage in the coastal waters of Sagye-ri, southern Jeju Island was determined using samples collected
by trammel net from 2012 to 2022. The total fish species caught by trammel net were identified 88 species, 46 families,
12 orders, and the number of appearance and biomass were 3,479 individuals and 883.6 kg. The annual variation of species
was the highest in 2013 at 46 species and the lowest in 2021 at 30 species. The seasonal variation of species was higher
in summer at 67 species and lower in winter, autumn at 47 species. The annual diversity index, evenness index, and richness
index were appeared 2.42-3.00, 0.69-0.78 and 5.18-7.24 at each years. The dominance index appeared highest in 2013 and
the lowest in 2018. Cluster analysis based on the number of individuals of fish was classified into two groups at the
dissimilarity level of 57%, and results of SIMPROF analysis revealed significant differences in community structure among
the two groups. The subtropical fishes were identified a total of 42 species (47.7%) and the number of species was higher
in 2013 at 25 (54.3%) species and lower in 2018 and 2021 at each 17 (54.8~56.7%) species. The dominant species of
subtropical fishes were appeared rabbit fish (Siganus fuscescens), scarbreast tuskfish (Choerodon azurio), bluestriped angelfish

(Chaetodontoplus septentrionalis), balloon fish (Diodon holocanthus), and flag fish (Goniistius zonatus) at study sites.
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HAFehHA vhefel sfjfeg ol A Y, 53], o=
ol A FAshs timhdio] 220l JFe s A
s 2=7F =7 FAEHKim and Rho, 1994).

A AAAR 7| st Q18] AlF=te =R e] 4
t& geksifal, o 54 = Aol vlsh
o] STkl whet vhefet obd s
AAEkE 5 obadt) sloptE Al Wsksta
t}(Jang et al., 2006; Ko et al., 2023). E3F A|F%
wiololo2 wE aleg Faeis e A
spo gyt 9 esluele] AAsks A 9 ol
Sl §elo] idel BsEol Fisha
glom, o]z <la] Alaeiete] sebaE 24l charol
=0}2] 31 QJtHKim and An, 2010; Choi and Lee, 2010).
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Ao ol 7 o] HEs] YEhaL, ofdtiA o5
o] FAWIET} F7ksto] A% AAlsk= olFEol &l
Us SR =8 A4S QoA SHedto =
ol AAsh= e g LERITHKo et al., 2021;
Ko et al., 2023). A5 AQto A Adie ofFay A+t

= BEEZZ)(Ko et al., 2023), 7}t =(Ko et al.,
2021), AZ%E(Ko et al., 2015), 'FE(Kim et al.,, 2014),
EX(Go and Shin, 1988), H+(Choi et al., 2003; Go and
Shin, 1990), A]54(Lee et al., 2009), A]7|3E F41(Choi and
Lee, 2013; Myoung, 1997) 5-o|%it}. a4}, 7tate 4
HEY Ak offty AGE AlQshd, it 7%
ool whE s Ef Al Wet 2]) Al7]] Tt =
APl Ak AlFe 2 A A%k 5 sl s =
HoF 7 A A= Al At e w
ot Atz mlElsh, 2ol HAlel A5 FHISHKo
et al,, 2023) A¥= A ejshd sffebdwste] el 4]
qroll Azl oty W) ot FEsiet
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Fig. 1. A map of sampling site in Jeju Island, from 2012
to 2022.
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Fig. 2. Annual variations of Temperature (C) and Salinity
at study site in the coastal waters of Sagye-ri from 2012
to 2022.
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2017'd 33.7 psu, 2019\ 33.8 psu, 20201 34.2 psu,
2022 33.5 psui 2020\d0] 342 psu & 7P =11,
20151(32.8 psu)oll 71 SEQke). 2012~2022714] 3
WA 33.8 psu RO, FHat HEH Sk 20129
8 2022 0] 0.2 psu 743k Ao & LebgT).
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883.6 keo©] 2 CHFig. 3). ©]
ZF w1 2021 30207 714 A9t 201435 E 2015
A7VA] 42~43% 0.7 \|uA =9ka1, 201793} 20184
o 31F o= sl IAITE 20200 38F 0= Skt
202210 31508 7HA4sklct /R4 2013 501
RAZ 7 E=9k01, 2014 EHE ~2015E of] 417~4087}]
A= =& s FAIRAINE 20165 303714 = 1F
a9k o] 202100 1767041 = 7 WA vttt 5
g2 201313} 2015 o] Z2F7) 126.0 kg, 117.1 kg© &
A UERd o], 20165 sl 20211 E]
2022 0] 57.9 kg olskm 7Hg WA LERth
ojgHlgtE F 125 463 88Fo|lon, Fols
(Perciformes) o537} 221} 48F 05 HA| ofF =
41.4%(H5TH = of=rgo] =9kl tha2 ol
(Scorpaeniformes) ©F7} 53} 145, o]2H]& 20.1%,
& o] & (Tetraodontiformes) 43} 105, o} H]& 34.8%
s UehytiAppendix 1). 7% £HEe 7
(Stephanolepis cirrhifer) 85471 4|(24.5%)% 7174 W3k
3, oo 8 E=VMAX|(Siganus fuscescens) 369717
(10.6%), <=1o]|(Sebastiscus marmoratus) 3107]|A]
(8.9%), T =(Choerodon azurio) 24971A(7.2%), H=
= (Chaetodontoplus septentrionalis) 1747)A](5.0%), =<+
(Sebastes inermis) 15771 4)(5.0%)2] <=0 &2 UElyTE &
T HEL FA 1247 kg (14.1%), SHE= 105.0
ke(11.9%), =71412] 101.3 kg (11.5%), 290] 61.9 kg
(7.0%), 7FA1E(Diodon holocanthus) 56.0 kg(6.3%), { A
(Paralichthys olivaceus) 55.6 kg (6.3%)%C}.

MAGLF 222 2012 29370A1/97.7 kg, 2013
5017)A1/126.0 kg, 20143 408711%1/94.4 kg, 2015 417
MAN17.1 kg, 20161 3037171/83.4 kg, 20179 2307}
H/67.2 ke, 2018 328747)/76.1 kg, 2019 29971
/64.5 kg, 2020 26171A)/62.2 kg, 2021d 1767]A)/37.1
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153} 26502 7FAF =9k7, The.0 & =0 20201 163}
258 A2ishl A 15~1950% (sl

A1 & et E93E S 105082 SAE
2 JHAE, =7 R, HEs(Microcanthus strigatus), Wl
A2 (Parapristipoma trilineatum), <&vjo], o}&-571g]
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Fig. 3. Annual variations of number of species (A), number
of individuals (B) and biomass (C) of the fishes collected
by trammel net in the coastal waters of Sagye-ri from 2012
to 2022.
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Fig. 4. Annual variations of number of species (A) and
number of individuals (B) at total catch and subtropical
species collected by trammel net in the coastal waters of
Sagye-ri from 2012 to 2022.

A ofdr offF JHAIG HlE&-2 2012 45.4%,
2014 65.4%, 20161 37.3%, 20191 46.8%, 20224
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(Fig. 4B). E=3H AAIE] At 4] o]2]¥ ofA) o] 7o
WA -T2 F7HAA], Tehs, HEE, 7HAE, of

FE/keR 9% olgse oFor aAEc)

xIx

el

AKX Hst

S AL 24D 0.11~0.37 W= 20130 714
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0.24~0.37 W 9|= 2AZ|7E ZHbol| |5l =9t th(Fig. 5).
ZrhoFE X4 (HY) = 2.42~3.00 HQ|2 2021d0] i,
2013 0| E=g9ko ;) 2012~2016W7}A] ZA7|7F Z-HF
off &=A yrEpd o5 2018, 2021 RLARE, 2019
FE 7] oA ST e A E )=
0.69~0.78 W= 20130l 71 3231, 20140 71
WA e O, 2014, 2018 9 2021d-E Al L]shH &

HiFE 5 A2| SRt HEXILeZ o2lE 072 Het

AZ1ZE &QF 0.75~0.78 HP|= H|ILA FARE
UERiTh 25 243(R)= 5.18~7.24 W& 20139
=71, 2018 9) 71 v vreR o, 2017, 2018
AlefstH, A IE Z2-SR7HA] A UERd o] 9 27t
(2021~2022%)of| FAasFoiet A4 M= AEE
82 ATEY, LHA = 5AF A =31, sHA|
A Uebgtow, FUSEet ote e W FEEATE
= Ao vlsl} shAof 71 =9th ®3k, S,
W7t 7P W2 A7) AL FE e A0l
71 Slth(Fig. 6).
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Fig. 5. Annual variations of community indices of fishes
collected by trammel net in the coastal waters of Sagye-ri
from 2012 to 2022.
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o2 RS Hr} 7]2o] =2 Ak QQlo]x|uk, 54
k= tiupdRprt Ale o] A2 ks AA v
AL, AR Ak 7R fd = Ao
53], thupdo EAFTF e & ke Ul
&gl Atole] gkl 7Y WA -
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7P = A e IO]E}(KO et al,, 2003). A+
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Appendix 1. Annual variations in species composition, number of individual and biomass (kg) of fishes collected by trammel
net in the coastal waters of Sagye-ri from 2012 to 2022 (N, number of individuals; W, biomass (kg); +, subtropical fish)

Years 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Total

Species N W N W N W N W NWNWDNWNWNWNWN W N W
Scyliorhinus torazame 1 03 1 0.3
Narke japonica 1 02 1 0.2
Platyrhina sinensis + 3 26 1 13 2 25 7 91 2 23 15 178
Dasyatis akajei + 2 28 1 22 1 19 1 0.1 1 04 6 7.6
Urolophus aurantiacus 6 28 2 08 1 02 3 20 3 12 7 29 S5 23 1 05 2 07 30 132
Engraulis japonicus 2 <0..1 2 <01 1 00 2 <01 7 0.1
Saurida undosquamis 1 03 1 0.3
Trachinocephalus myops 1 03 2 08 2 06 5 1.6
Lophius litulon 1 83 1 1.0 2 9.3
Strongylura anastomella 1 038 1 0.8
Monocentris japonica + 1 <0.1 1 <01 1 0.6 3 0.6
Zeus faber 9 39 24 51 1 0.1 12 36 1 03 1 04 48 135
Inimicus japonocu 2 06 3 13 4 15 3 13 2 10 1 04 3 10 4 13 1 02 1 24 92
Pterois lunulata + 2 02 1 05 2 5 1.2
Scorpaena miostoma + 4 03 3 02 6 05 3 03 6 05 5 04 1 01 3 02 1 0.1 32 26
Scorpaenodes littoralis + 4 0.2 1 0.1 1 <0.1 1 0.1 1 0.1 8 0.5
Scorpaenopsis cirrhosa + 3 1.5 3 13 3 1.1 5 22 6 28 1 06 1 06 1 03 2 25 109
Sebastes hubbsi 14 31 34 69 12 27 60 12.7
Sebastes ventricosus 12 24 1 03 9 21 11 22 9 20 12 26 1 55 11.8
Sebastes inermis 1 01 35 65 38 75 2 04 24 46 24 44 15 32 7 13 11 157 304
Sebastes pachycephalus 1 0.1 1 0.1
Sebastiscus marmoratus 26 63 31 62 21 44 34 78 27 53 10 1.8 28 54 20 40 27 54 45 80 41 310 619
Chelidonichthys spinosus 1 02 1 0.2
Platycephalus indicus 2 10 2 1.8 8 61 1 1.1 1 04 1 04 15 108
Hexagrammos otakii 1 06 1 0.6
Pseudoblennius percoides 2 02 2 0.2
Epinephelus bruneus + 3 111 03 1 03 3 09 1 05 1 1.5 1 08 11 5.3
Epinephelus poecilonotus + 1 02 8 24 2 12 11 38
Apogon doederleini + 2 <0.1 1 <0.1 3 0.1
Apogon cookii + 1 <0.1 1 <0.1
Apogon endekataenia + 1 <0.1 1 <0.1
Apogon semilineatus + 1 <0.1 1 <0.1
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Appendix 1. Continued
Years 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Total

Species N W N W N WNWNWNWNWNWNWNWNW N W
Scombrops boops 1 0.1 1 0.1
Selar crumenophthalmus 4 03 4 0.3
Seriola dumerili + 1 06 1 05 1 03 1 05 1 5 2.6
Seriola lalandi 3 45 1 05 107 5 5.6
Seriola quinqueradiata 3 13 3 1.3
Trachurus japonicus 43 33 18 0.4 1 00 1 <01 1 <01 5 69 39
Gerres oyena 1 02 1 0.2
Parapristipoma trilineatum + 2 09 10 25 4 17 3 13 2 08 1 02 1 07 2 06 3 09 1 03 3 32 108
Pagrus major 1 18 13 74 11 41 7 24 4 12 6 27 1 06 4 11 1 02 6 54 224
Lethrinus genivittatus + 2 06 10 25 1 03 1 03 14 37
Lethrinus haematopterus + 1 0.3 1 03 1 03 1 06 1 5 1.6
Parupeneus chrysopleuron + 1 02 1 0.2
Parupeneus ciliatus + 2 07 3 14 2 11 14 21 8.6
Parupeneus heptacanthus 1 03 1 0.3
Parupineus spilurus + 1 03 1 02 5 1.2 1 8 22
Pempheris japonica + 2 01 5 03 3 02 2 01 2 0.1 2 16 1.0
Pempheris schwenkii + 1 <01 9 05 4 03 1 <01 3 01 1 <01 5 24 13
Chaetodon wiebeli + 1 01 1 0.1
Chaetodontoplus septentrionalis + 24 3.6 27 34 25 32 20 27 20 27 11 16 5 08 8 1.1 17 24 2 04 15 174 245
Evistias acutirostris + 1 02 1 0.2
Girella leonina + 2 04 1 05 6 27 4 13 43
Girella punctata 3 21 13 43 2 06 1 07 19 7.7
Kyphosus vaigiensis + 1 03 1 0.3
Microcanthus strigatus + 1 o1 3 02 7 06 2 02 6 05 17 13 4 03 9 09 4 04 3 03 5 61 5.4
Oplegnathus fasciatus 1 12 2 07 3 05 8 1.7 2 04 2 26 1 03 2 21 78
Oplegnathus punctatus + 4 08 1 03 s 12 1 07 2 06 14 31 9 20 2 1.1 3 13 11 52 13.6
Goniistius quadricornis + 1 0.2 1 0.2
Goniistius zonatus + 10 35 7 20 &8 27 10 27 4 15 6 29 4 11 13 30 16 47 6 29 11 95 30.0
Ditrema temmincki 1 0.1 1 0.1
Chromis notata + I <01 2 01 1 <01 1 <0.1 1 <01 2 <02 3 11 03
Choerodon azurio + 21 84 21 9.6 32 127 32 146 29 11.7 38 138 35 153 5 20 10 35 6 16 20 249 105.0
Halichoeres poecilopterus 1 0.1 1 0.1
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Years 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Total
Species N W N W DN WN WDNWNWNWNWNWNWN W N W
Halichoeres tenuispinnis 1 0.1 0.1
Pseudolabrus eoethinus + 1 01 1 01 2 0.1 1 02 1 0.1 6 0.5
Pseudolabrus sieboldi + 1 01 1 01 1 0.1 2 02 1 01 1 <01 1 <01 8 0.5
Pteragogus flagellifer 2 0.1 2 02 1 01 1 <0.1 1 <0.1 7 0.4
Semicossyphus reticulatus 1 11 1 07 2 1.8
Stethojulis interrupta terina + 1 <0.1 1 <0.1
Siganus fuscescens + 14 58 35 145 125 225 54 131 7 28 9 3.6 33 118 55 150 28 91 8 25 1 05 369 101.3
Naso unicornis + 1 03 1 0.3
Scomber japonicus 10 1.0 2 05 1 0.1 13 1.6
Scomberomorus niphonius 1 08 1 0.8
Paralichthys olivaceus 2 30 12 147 1 22 4 73 8 88 8 123 2 49 2 24 39 556
Kareius bicoloratus 1 0.1 1 04 2 0.4
Zebrias fasciatus I 05 1 0.5
Paraplagusia japonica 4 10 3 08 1 02 1 02 1 03 10 2.5
Aluterus monoceros 1 03 1 0.3
Rudarius ercodes + 1 <02 1 01 1 <01 3 0.1
Stephanolepis cirrhifer 77 124 113 16.1 68 10.7 86 149 69 106 67 103 109 13.6 75 88 70 108 45 59 75 108 854 1247
Thamnaconus modestus § 15 13 28 3 03 7 18 1 03 1 02 7 11 2 04 11 26 6 16 59 126
Ostracion immaculatus + 5 1.1 12 17 10 17 9 12 7 14 2 03 3 07 7 13 4 08 2 02 61 104
Canthigaster rivulatus + 2 04 2 04 3 06 8 16 2 04 17 3.4
Takifugu niphobles 306 3 0.6
Takifugu pardalis 1 05 1 04 2 0.9
Takifugu poecilonotus 2 06 10 22 2 05 8 21 10 25 9 24 1 02 5 15 3 10 6 13 5 11 61 151
Diodon holocanthus + 30 121 10 44 23 101 19 68 13 53 11 45 19 62 14 37 3 10 1 05 5 14 148 56.0
Total 293 97.7 501 126.0 408 94.4 417 117.1 303 83.4 230 67.2 328 76.1 299 64.5 261 62.2 176 37.1 263 57.9

Number of species

39

46

4

36 31 31

37

38

30

31
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