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Long term variations of fish assemblage in the coastal waters Bukchon-ri,
northern part of Jeju Island from 2012 to 2022

Jun-Cheol Ko*, Bo-Yeon Kmv, Song-Heon HaN, Min-Sun Kiv and Jung-Hyun Kwak

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

Long term variations of fish assemblage in the coastal waters of Bukchon-ri were determined using samples collected by
trammel net from 2012 to 2022. Water temperature increased by 0.4 in 2022 that was less then 2012. During the survey
period, a total of 95 species (53 families and 15 orders) of fishes were identified, Scorpaeniformes (five families and 22
species) and Perciformes (25 families and 39 species) accounted for 73% of the total number. The number of species was
higher in summer than winter, showing a peak in summer at 66 species and lower in winter and autumn at 45 species.
The number of individuals and the biomass peaked in summer at 1,238 individuals and 280.1 kg, and were the lowest
in autumn at 597 individuals and 155.4 kg. The annual diversity index, evenness index and richness index were appeared
2.11-2.80, 0.64-0.80 and 4.70-7.34 at each years. The dominance index were appeared highest in 2014 while 2021 were
appeared the lowest in 2017. The subtropical fishes were identified total of 38 species (40.0%) and the number of species
was higher in 2022 at 22 (52.4%) species and lower in 2015-2017 at each 10 (31.3-37.0%) species. The dominant species
of subtropical fishes were appeared rabbit fish (Siganus fuscescens), boxfish (Ostracion immaculatus), smallscale blackfish
(Girella melanichthys), flag fish (Goniistius zonatus), stripey (Microcanthus strigatus), rock porgy (Oplegnathus punctatus),
and bluestriped angelfish (Chaetodontoplus septentrionalis) in study sites.
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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 Bukchon-ri.
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(Goniistius zonatus)7} 33.0 kg (4.0%)2] <=0]3ic}.
A o3 &3S 201219 3077041/80.6 kg, 20134
18470 4)/41.6 kg, 20141 2307121/55.9 ke, 2015 184
NA/44.5 kg, 201611 26974 71/57.5 ke, 20174 254744
/56.9 kg, 2018 3687[14]/83.8 kg, 2019¢ 46974
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20210 7P s=8kaL, hAlg A A S 2020 0
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Table 1. Annual variations of species composition, number
of individual and biomass of fishes collected by trammel
net in the coastal waters of Bukchon-ri from 2012 to 2022

Year Species Individual ~ Biomass (kg)
2012 36 307 80.6
2013 35 184 41.6
2014 34 230 55.9
2015 32 184 44.5
2016 28 269 57.5
2017 27 254 56.9
2018 40 368 83.8
2019 36 469 102.8
2020 39 597 112.0
2021 43 305 75.9
2022 42 395 108.5
Total 95 3,562 820.1
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Fig. 3. 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
Bukchon-ri from 2012 to 2022.
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Table 2. Annual variations of dominant species and community dominance index (DI) of fishes collected by trammel

net in the coastal waters of Bukchon-ri from 2012 to 2022

No. 1 No. 2 No. 3 No. 4 No. 5
Year dominant DI dominant DI dominant DI dominant DI dominant DI
species species species species species
2012 Step.han.ollepis 18.2 Pag.rus 11.4 Siganus [ 94 Sebastiscus 94 Dltre.'ma . 94
cirrhifer major uscescens marmoratus temmincki
2013 Step'hanf)lepis 223 Sebas{es 16.8 Sebastiscus 14.7 .Scom'ber 76 Neoditremq 33
cirrhifer inermis marmoratus Jjaponicus ransonneti
2014 Stephanf)lepis 243 Sebastiscus 13.0 Gire.lla 74 Sebqstes 6.5 Girella 57
cirrhifer marmoratus leonina ventricosus punctata
2015 Step.han.olepis 266 Sebastiscus 174 Sebqstes 32 Pagf”us 71 A.S‘ebasljes 6.5
cirrhifer marmoratus ventricosus major inermis
2016 Sebastiscus 16.0 Engraylis 152 Step.hanf)lepis 14.9 Pagf’us 10.8 Ditre"ma . 59
marmoratus Japonicus cirrhifer major temmincki
2017 Stephanf)lepis 295 Sebastiscus 26.4 Pag.rus 16.9 Sebas{es 6.7 Girella 24
cirrhifer marmoratus major inermis punctata
2018 Sebastiscus 285 Step.hanf)lepls 242 A.S'ebasztes 1.7 ]\/Iicrqcanthus 49 Goniistius 33
marmoratus cirrhifer inermis strigatus zonatus
2019 Step'hanf)lepis 318 Sebastiscus 23.0 Sebasztes 12.8 Goniistius 41 C haetodo.ntopl. us 30
cirrhifer marmoratus inermis zonatus septentrionalis
2020 Sebastiscus 211 Stephanglepis 196 .Scom.ber 17.8 Sebas{es 74 Gire{la 45
marmoratus cirrhifer japonicus inermis leonina
2021 Sebastiscus 243 Step.hanf)lepls 216 Pagf"us 85 ..S'ebasljes 6.6 Chaetodo.ntop{us 56
marmoratus cirrhifer major inermis septentrionalis
2022 Sebastiscus 21.0 Step'hanf)lepis 18.0 Sebast'es 1.1 Goniistius 73 Thamnaconus 6.6
marmoratus cirrhifer inermis zonatus modestus
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A9) 5% ol 9% Ttell WA AR FHakt $-

A ZZDIE= 0.61~0.80 L= 2013 o] wFi1, 2017
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WAZMA] FRtell WA yebutl 2021~20221 of] F71gh
Ao VT Sl Aol whet Halshs oF5
T A4(E’) = 0.64~0.80 M2 2016W 0] 71 =7
UEHAL, & ohefe A5 Bk fAksHA A7 17E
Zbof| A et} FRbol] 7R 3 2020~2022% o
7k Ao g Ueth & FEAR)E 4.70~7.34
Q1= 2017 Wz, 2021 0] 7H A UERES.
ZAPZIZE Sk W2 7S Hol B 2]71(2021~20224)
of S7kel= Ao yebyth b, A A g
Aot A SRR A =9, & oekEet
W W FHE A4 o Aol vl shA
71 = vtk

Table 3. Variations of community indices of fishes collected by trammel net in the coastal waters of Bukchon-ri from

2012 to 2022

Year, Season
2012 2013 2014 2015 2016 2017 2018
Community indice

2019 2020 2021 2022 | Winter Spring Summer Autumn

Dominance index (DI) 0.74 0.61 0.62 0.66 0.68 0.80 0.64
Diversity index (H') 2.79 2.73 2.80 2.61 2.68 2.11 247
Evenness index (E') 0.78 0.77 0.79 0.75 0.80 0.64 0.67
Richness index (R) 6.11 6.52 6.25 594 483 4.70 6.60

0.68 0.67 0.67 0.64| 0.68 0.59 0.52 0.72
235 255 272 277 2.60 2.88 3.02 2.54
0.66 0.70 0.72 0.74| 0.68 0.72 0.72 0.66
569 595 734 6.86| 7.04 8.02 9.27 6.63

Cumulative Dominance%

A 2012
v 2013
m 2014
& 2015
® 2016
4 2017
x 2018
* 2019
A 2020
v 2021
o 2022

‘ ‘
1 10

Species rank

|
100

Fig. 4. K-dominance curves (x-axis logged) of total biomass of fishes collected by trammel net in the coastal waters

of Bukchon-ri from 2012 to 2022.
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Appendix 1. Annual variations in species composition, number of individual and biomass (kg) of fishes collected by tramme]
net in the coastal waters of Bukchon-ri from 2012 to 2022

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

Years
Species NWNWNWNWNWNWNWNWNWNWNWN W
Triakis scyllium 1 09 1 09
Okamejei boesemani + 3 23 3 21 6 44
Okamejei kenojei 1 08 1 08
Dasyatis akajei + 1 13 1 08 1 36 3 57
Dasyatis matsuburai 1 1.7 1 1.7
Urolophus aurantiacus 1 03 1 03 2 07 2 05 3 1.1 9 40 18 7.0
Engraulis japonicus 21 04 1 <0.1 41 0.5 63 09
Plotosus lineatus + 1 0.1 1 0.1
Aulopus japonicus + 1 0.1 1 0.1
Trachinocephalus myops 2 05 3 1.0 5 15
Lophiomus  setigerus 1 1.2 1 2.7 2 39
Lophius litulon 1 06 1 33 1 1.5 3 53
Histrio histrio + 1 03 3 08 2 04 6 15
Mugil cephalus 2 45 2 45
Monocentris japonica + 1 <0.1 1 0.1 2 01
Zeus faber 2 05 2 15 2 03 3 07 1 04 4 10 2 1.0 1 03 17 57
Fistularia commersonii + 1 10 1 10
Inimicus japonocu 2 09 3 13 5 1.8 8 16 3 11 21 67
Scorpaena miostoma + 1 0.1 4 04 2 02 4 03 11 10
Scorpaena neglecta + 1 03 1 03
Scorpaenodes littoralis + 3 03 3 04 6 0.7
Scorpaenopsis cirrhosa + 3 13 1 02 1 07 2 0.7 3 18 4 16 1 03 3 1.1 1 02 19 78
Sebastes hubbsi 27 67 31 7.0 4 67 145
Sebastes ventricosus 15 22 15 26 15 29 4 08 12 24 9 16 12 36 82 161
Sebastes inermis 10 22 12 25 10 19 17 29 43 9.0 60 12.7 44 86 20 3.8 44 108 260 54.5
Sebastes pachycephalus 6 17 5 07 3 03 4 04 9 19 1 01 6 08 13 38 7 25 1 01 55 121
Sebastes schlegelii 14 43 1 06 2 08 1 11 2 09 3 28 23 10.6

Sebastiscus marmoratus 29 69 27 53 30 58 32 6.7 43 81 67 139 105 244 108 23.3 132 24.8 74 147 83 145 730 1484

Sebastes oblongus 2 02 1 02 1 0.1 1 0.1 0.6
Inegocia japonica 1 06 1 05 2 12
Cociella crocodila 2 09 5 24 7 32
Platycephalus indicus 1 06 1 06

312 | The Korean Society of Fisheries and Ocean Technology



Nz S5 S22 A2M0iM 01ElE oiRzEe| 27 ([#H3H2012~2022)
Appendix 1. Continued
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Total

Years

Species

N WNWNWNWNWNWNWNWNWNWNW N W

Hexagrammos agrammus
Hexagrammos otakii 2 09
Pseudoblennius cottoides +
Gymnocanthus intermedius
Pseudoblennius percoides 2 0.1
Vellitor centropomus +

Liparis tanakai 1 02
Lateolabrax japonicus 6 42
Epinephelus bruneus +

Epinephelus poecilonotus + 2
Sillago japonica

Scombrops boops

Apogon semilineatus + 1 <0.1
Seriola dumerili +

Seriola lalandi

Seriola quinqueradiata

Trachurus japonicus

Parapristipoma trilineatum +

Pagrus major 35 11.2 3
Lethrinus haematopterus +

Parupineus ciliatus +

Pempheris japonica +

Chaetodontoplus septentrionalis + 2
Girella leonina + 4
Girella punctata 4 16 2

Microcanthus strigatus + 4 02 2

Rhncopelates oxyrhynchus +

Oplegnathus fasciatus 1 04 2
Oplegnathus punctatus + 1
Goniistius zonatus + 2 1.0 5
Ditrema temmincki 29 39 1
Neoditrema ransonneti 7

0.7

0.3
1.1

0.1

0.5
0.3
1.2
0.1
1.0

13

0.3
0.1

4.0

0.4
2.6

0.5

<0.1

2.9

3.6
4.6
0.2

0.6
2.7
1.2

1

1 <0.1

2

13

0.4

0.1

0.7

0.1

4.6

0.2
0.1

0.3
1.9
0.9

4

1

1

29

16

1.6
06 1 12 1 04 2 18 1 03
1 <0.1
1 01 3 03 3 03
0.4 1 15 3 45
1 02
1 <0.1
1 <0.1
4 22 3 13 6 3.1
1 04
1 13 1 06
1 <0.1 3 01 2 <0.1 9 04 1 <0.1
1 03
6.6 43 95 11 24 3 1.6 18 7.7 26 7.0
1.2 1 0.6
1 04 3 08 2 09
0.4 2 0.1 2 01 1 0.1
5 09 14 21 11 21 17 25
19 6 24 1 02 27 56 2 05
24 6 24 5 22 6 16 1 03
03 1 01 18 1.7 5 05 10 07 1 0.1
1 02
3 1.1 5 1.1 9 23 1 05
1 02 2 03 6 15 4 15 7 20
05 3 16 12 46 19 56 9 3.0 7 40
19 1 02 6 08 1 01 7 12

17

11

29

0.9

0.1

0.2

0.3
7.3

<0.1
1.6
1.3

0.2

0.5

2.6
6.9

4
9

60
75
46
50

26
31

103
75

1.6
5.4
0.1
0.3
0.9
0.9
4.2
4.2
8.7
33
0.1
0.1
0.1
6.8
0.4
2.4
0.6
0.6
61.6
1.8
22
0.8
9.4
18.0
16.3
42
0.2
7.6
9.3
33.0
103
1.0
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Appendix 1. Continued

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

Species NWNWNWNWNWNWNWNWNWNWNW N W
Chromis notata + 1 <0.1 1 <0.1 3 01 3 01 9 02 8 02 25 0.7
Choerodon azurio + 2 14 1 1.1 5 21 10 53 18 10.0
Halichoeres poecilopterus 1 <0.1 1 01 1 0.1 3 03
Semicossyphus reticulatus 2 3.7 3 3.4 2 09 5 64 2 15 5 45 1 13 2 1.5 5 3.7 27 268
Pseudolabrus sieboldi + 2 0.3 1 01 1 02 2 02 1 01 2 02 3 03 3 02 3 03 3 03 21 21
Pteragogus flagellifer 1 <0.1 1 0.1 1 <0.1 3 0.1
Pseudolabrus eoethinus + 2 0.5 1 0.1 3 06
Suezichthys gracilis + 1 <0.1 1 0.1
Zoarces gilli + 1 05 I 05
Dictyosoma burgeri 1 <0.1 1 0.1
Uranoscopus japonicus 1 03 1 03
Siganus fuscescens + 29127 1 03 9 14 7 30 7 34 2 12 7 21 3 16 11 47 3 1.0 2 14 81 328
Prionurus scalprum + 1 1.0 1 1.0
Scomber japonicus 14 1.8 6 05 106 12.0 1 0.2 127 14.4
Paralichthys olivaceus 5 51 4 22 4 41 1 02 1 08 4 47 1 06 2 14 2 28 24 219
Hippoglossoides pinetorum 1 0.1 1 0.1
Kareius bicoloratus 1 09 1 09
Pleuronectes schrenki 1 09 1 09
Pleuronectes yokohamae 1 1.0 1 1.0
Pleuronichthys cornutus 3 0.6 3 06
Zebrias fasciatus 1 03 1 03 2 06
Paraplagusia japonica 1 0.1 1 0.1
Stephanolepis  cirrhifer 56 7.5 41 52 56 8.8 49 87 40 69 75 11.0 89 9.7 149 182 117 17.0 66 9.1 72 10.3 810 1124
Thamnaconus modestus 4 05 3 08 1 03 3 06 2 02 19 35 9 1.7 26 84 67 159
Ostracion immaculatus + 3 09 4 1.1 2 04 2 05 8 21 4 10 7 18 6 15 5 19 6 21 47 13.1
Canthigaster rivulatus + 1 01 1 02 2 03
Takifugu niphobles 1 0.1 1 0.1
Takifugu pardalis 2 10 1 05 1 02 4 18 8 35 3 1.1 2 08 4 14 3 1.1 1 05 1 07 30 126
Takifugu poecilonotus 1 02 4 07 3 08 I 03 1 03 10 22
Diodon holocanthus + 1 03 1 03 1 03 1 02 6 14 5 20 2 06 5 28 22 78
Total 307 81 184 42 230 55 184 44 269 57 254 57 368 84 469 103 597 112 305 76 395 108 3,562 820
Number of species 36 35 34 32 28 27 40 36 39 43 42 95

N, number of individuals; W, biomass(kg); +, subtropical fish.
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