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Characteristics of Fish Assemblage in the Coastal Waters of Sinchang-ri
in the Western Region of Jeju Island

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

Subtropical Fisheries Research Institute, National Institute of Fisheries Science, Jeju 63068, Republic of Korea

The fish assemblage characteristics in the coastal waters of Sinchang-ri in the Western region of Jeju Island were
determined using trammel net samples collected from 2012 to 2022. During the survey period, 81 fish species (43
families, 12 orders) were identified. Tetraodontiformes (4 families, 9 species) and Perciformes (26 families, 57 spe-
cies) accounted for 84% of the total number. Annual species variation was highest in 2017 and 2019 (36 species) and
lowest in 2015 (26 species). Seasonal species variation was higher in summer (peak, 58 species) than winter (peak, 41
species). The number of individuals (1,509) and biomass (446.5 kg) peaked in August (summer) and were lowest in
February (winter; 415 individuals, and 150.7 kg). 41 (50.6%) subtropical fish species were identified, and the number
of species was highest in 2020 {21 (61.8%) and lowest in 2014, 2017 [16-18 (47.1-47.4%)]}. Subtropical fish spe-
cies, individuals and biomass were significantly correlated with environmental factors (summer temperatures) at the
sampling sites. Scarbreast tuskfish Choerodon azurio, balloon fish Diodon holocanthus, flag fish Goniistius zonatus,
bluestriped angelfish Chaetodontoplus septentrionalis, hairy stingfish Scorpaenopsis cirrhosa, threeline grunt Para-
pristipoma trilineatum, and blackfin sweeper Pempheris japonica were the dominant species of subtropical fish in the
study sites.
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Fig. 1. A map of sampling site in Jeju Island, from 2012 to 2022.

2023), A o 8 | o] e H]|o] A(http://www.fishbase.org),
W& of RS st F5=8f ofde vk 27u
of FRs ool L2 KA Sh= o] T2 B3I
AT A A 7Rz A 5% ol HFe
S o] 83 =44 McNaughton (1967)5 E4519111,
Shannon (1948)2] Ft}oF=x]4>(Species diversity index, H'),
Pielou (1969)2] w5 = (evenness index, E')2} Margalef (1958)
9] FF = A4 (richness index, R)E 0|83} t}. K-dominance
T4 o] 85t Al FrhFE(Lambshead et al., 1983)
= v|WEIR Y, A (similarity)= =¥ EdolFE -+
£ o83l E4351%tH(Bray and Curtis, 1957). SIMPROF
(similarity profile) test= 15 7+ %Ji]—i BAsk A, ZF 71
& Zb H|-AFE(dissimilarity)ol] 7191 & SIMPER (s1milar-
iy percentage) 2 22 519{ch. SALE B 29| Az
PRIMER version 6 (Clarke and Gorley, 2006)E- ©|-8-5} %t}

2 o
T2, gz Haf

20125 E 2022W71A] AEE F-AZ Fd4l 17.8-
19.8°C HLIATHFig. 2). A Ft,2 201280 19.4°C,
2013¢ 18.5°C, 20144¥ 18.5°C, 201541 19.2°C, 20164
18.3°C, 20174 18.6°C, 20184 17.8°C, 20194 18.6°C, 2020
E 19.8°C, 2021 19.3°C, 2022 19.1°CZ 20204 HH42
(19.8°C)0] 7F4 =11, 2018d(17.8°C)oll 74 WA Lrepsel.
20122022 7HA] H-2-2 18.8°CaL, 2012 tfjH] 2022
ol 0.3°C gt A o &2 Uekytth shA| 9 54 9] 2k
20164 o)A vlal 2017-2022F7FA] 22+ 0.2°C A8t

¥-AF HFFHEL 33.6-34.3 psu HYYFLE A= Ht2
2012 ]| 34.0 psu, 20134 34.0 psu, 2014 33.8 psu, 2015
33.4 psu, 20161 34.0 psu, 2017 34.3 psu, 20184 34.1 psu,
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Fig. 2. Annual variations of temperature (°C) and salinity at study site in the coastal waters of sampling site.
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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 Sinchang-ri from 2012 to 2022.

20199 34.0 psu, 20209 33.7 psu, 2021 33.6 psu, 20221
33.6 psuS 2 2017 HF AE(34.3 psu)o] 7H a1, 2021
7} 20224(33.6 psu)o] 74 7 Lrebee. 2012-202249744
B EE-2 33.9 psu¥ L, Hat FEHSH= 20124 oj] 2022
ol 0.4 psu 7HAgE 21 0 2 LERyiTE

=
CENS

2012375 2022 d7H4] A5l 2sf o2 d olf= F
81, 3,0907), 927.4 kgo]2lthFig. 3). o8& 2017,
20194 0] Z+zk 38% 0 & 714 =31, 20160]| 26202 713F
| Yepgtth 2013-2014W7HA] = 34-35%0] 9 2|9, 2015
ol 26202 7h43199L, 201793 2019 A09]| ThA] Z7)s}
0] 2022 7] 34365 0= Bl A A vrebgtth A=
2012-2014W7}HA] 2142277021931, 20153 9] 13674A = 7}
% SSEAITE, 201995 thA] F7ske] 2020 of 605714 =
ZAZN F 7P A VR o, A7) 2 S 74
skt AFF MAGet fARE 255 Hot} 20152016
ol 71 WA Lrebykal, 2017358 Z71817] A1 2Fste] 2020
ol 209.7 kg & 2 7H =9ka1, A1 21t B]s) 2017
| o] $RE A Aago] w4 Yetstth

ZAPZ|17E Bot & 125 431} 81Fo0] o Eglon, Fojk
(Perciformes) o577} 263} 57502 AA| o|dH ofF =
FJH| 8] 65.9%= =k, £ o] E(Tetraodontiformes) 47} 9
%, o1gH]E 18.2%w 2 & UeErgthTable Al). 7HAI4= 3

%o Znlo|(Sebastiscus marmoratus)?7} 46471A](15.0%) =
71 w@ekal, th2-o 2 FX|(Stephanolepis cirrhifer)7} 397
WA(12.9%), S 8Fs(Choerodon azurio)©] 34070A1(11.0%),
7}A1E(Diodon holocanthus)©] 2537§A1(8.2%), °oFe-57}2]
(Goniistius zonatus)7} 18871A|(6.1%), Z=-=(Chaetodon-
toplus septentrionalis)©] 142717(5.0%)2] <=2 2 LFET].
AZeF ©HEo TuHEo| 1965 ke (21.2%), 7FAIE0] 84.1
kg (9.1%), OFEE7}e]7} 84.1 ke (9.1%), Y 2|(Paralichthys
olivaceus)7} 79.1 kg (8.5%), 1] 7} 66.1 kg (7.1%), &1 7}.2
2](Urolophus aurantiacus)7} 47.8 kg (5.2%), F1 27} 43.0 kg
(5.0%)2] =02 & LEIT

Ard o2 2012 21470A1/43.4 kg, 2013 22774
A)/49.5 kg, 2014 217704)/50.4 kg, 20159 1367174//28.0
kg, 20169 1977071/37.6 kg, 2017 2827]71/78.0 kg, 2018
G 19770A1/63.4 kg, 2019 35871 41/142.4 kg, 2020 60574
)/209.7 kg, 20214 2517174//84.7 kg, 2022 409717]/138.3
kgo|Sith. 7iA|4 2 AFw-E 2012-2015E712] RA] Urelst
Ak, ZAZ|7E F-3HH2017-20228) R e ZE7)6ke A=
20169 E] F718l7] Al&bsto] 20201 o) 7HAI4=eF HgwFo]
7P = debstth iAot Ao A wske] A
20122016 o]| u]af 201720220l A4 H 11%, A
THE Hat 183% S7ISHATh Fol& o= 2012-2022'd
THA] 4-622 2 2013-2044, 20179 9 202120224 6E2
2 =9t} o] & o] 8= 2012-2015¢7HA] 11-15F02
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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 Sinchang-ri from 2012 to 2022.

Al YEREAEE 2017 e 17-19F 2.2 F7FsH7] A4kt
2019-202210] 192020 2 714 24| Lrebyke},
20122022\ 7H4] sfufet of)E F2 13F0|laL, o5
7FAE, AEE(Ostracion immaculatus), W3 x| ( Thamnaco-
nus modestus), $-5(Microcanthus strigatus), WZ}2](Para-
pristipoma trilineatum), &30, £71=)(Scorpaecnopsis cir-
rhosa), °Fe-57V2], 24| (Pempheris japonica), F A, &
(Pagrus major), 585 © 2 YEPTE T3 Fa1E A 25t 8
7k o3l 20 750 & 715 (Oplegnathus punctatus), 3
2|, =2 Sebastes inermis), &1 (Pterois lunulata), 471 1]
(Inimicus japonocu), 2-=(Semicossyphus reticulatus), 21719
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A Z otdd] ofFE 1L51370A12 HA2] 49.0% v]&-S vie}
WrHFig. 4A). =’ S5 7|2 o2 @32 20124 o2
% 39%, ofd )] o] 15%(50.0%), 20164 o1& % 34%, o}
o o] 20%(58.8%), 20184 ©]2]& 33%, ot ] o] 15%
(45.5%), 2020 0] )& 32, ot )] o] = 18E(61.8%), 2022
Y o] 8% 36%, ofd )] o]F 215(58.3%) 2. & YElyIt) o}d
o o F Ed& H3l= 20159 %E S8, 2017-20184
o] Zrasl AT, 2019-202271A] Hd &8 -&0] 58.6% =
ZAP|ZE 2ol uls)) F71et A 02 yepytt Ax ol
o] o] ZHAIS: H-&-2 2012 54.2%, 2014'd 41.0%, 2018
38.7%, 20194 58.1%, 20224 49.1%%It}. ZA|7F & 2017
A} 2018 9] 7§ A4 vl-g-o] 22} 38.3%, 38.7% = 7H WA
LR al, 71 o] 3RE Z71skgon, 27(2019-2022) of
adf oF FHt NA B8-S 53.4%F 2012-2018, 43.3%
of vsl S7Fet A o2 Uebth(Fig. 4B). ERL, AL & ol A
o]gH ofdty ofFol it MAlG -T2 subE, 7S,
olgETte, AEE, £, WA, FAX P, AT -4
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,7HAIE, okgE e, 2713, W) 2 et
A

=,
1
=, g2 ofZM ofF HuEA

AR Ao A E@3H ot o) F SAEA T 251, &
Bapo] AluiyhA BAATE Table 10 eyt o &4 42
< ot o] 7o JA|eF AT vl A =2 ko] A
A (1=0.69, r=0.66, P<0.05)Z VERH 1, 28255 AR5
oF BAEKr=0.71, r=0.71, P<0.01), 7§A|4== A3 412Kr=0.98,
P<0.01)2} -2 A E B4k

Awd 9HES Ay, 20123 Al $HEFS AEE,
2 9 H% FA), A3 A% B2 (Engraulis japonicus), A4 -7
Z 7HE, A5 $8E AR olgl o A-H A4 rela-
tive dominance, RD (%)]+= 8.4-11.2 HYZ o] & £ ZA| 7i
A4=2] 49% o5 A 6F3ItH(Table 2).

20139 Al $-HF-2 FA, A2 65 o), A3 4%
FAA, A4 $RF AEE, A5 SHF ofg 57 eol%le
] RD (%)= 7.9-17.2 HYE AA AA42] 54% o4l
o} 20149 Al 94F-2 o], A2 $8F HEE, A3 ¢
AE FA, A4 4F 27re, AlS SHE 7S 2ol
™ RD (%)= 6.5-18.9 2 AA] A2 49% o]Ao]3d

2 2

Table 1. Pearson correlation coefficient between biological param-
eters, environmental factors and species composition of subtropi-
cal fishes in coastal waters Sinchang-ri, western part of Jeju Island
from 2012 to 2022

Temperature Salinity Species Individual Biomass

Temperature - - - - -
Salinity -0.62* - - - -
Species - - - - -
Individual 0.69* - 0.71** - -
Biomass 0.66* - 0.71**  0.98* -

*P<0.05. **P<0.01. -Not significant.



o} 20159 Al -85 o], A2 +38F FEw, A3 4
T FA, A4 3F oFFs7H, A5 AT WA ol
™ RD (%)= 5.2-27.9 }I912 A 7HAI4=2] 57% o]/ o] it
201641 Al -5 o], A2 4% G, A3 +31F &
HhE, Al4 1E FA, A5 1F Wizke] 2092 RD (%)
£ 5.6-274 R912 AA HAG2] 61% ool ATk 2017 A
1 $-HF-2 FA], A2 $H-F o], A3 $4F Subs, A4 ¢
AE &4, A5 4% 11312 olli5( Girella leonina) <201 %)
o0, RD (Yo)=4.3-24.1 HI 2 A 7HA|4=2] 59% o]0l 3l
o} 20184 Al M- FA|, A2 =4 F o], A3 4%
olgE7te, Al4 F THkE, AlS $F dAl =olglen,
RD (%)= 6.7-14.4 HRIZ A WA5=2] 50% o)Fel it
20199 A1 L31F2 FA, A2 +4E 28k, A3 41 7t
A&, A4 -HE Hol, A5 -3 olgs7he =ol3le

RD (%)= 4.6-16.8 HLIZ AA WA5=2] 56% o)Fe] it
20209 Al ©8F2 3HRE, A2 $3E 7HAIE, A3 S4E
Zrlo], A4 -1F FA, A5 1F 27k 2o]3len, RD
(%)= 8.3-21.7 W92 AA| /A4=2] 67% o|AFo|3ict. 2021
W Al -T2 o], A2 +38F 3HE, A3 HF 2t
9.2, A4 E obFs 7, A5 -F FA| =0l9leH, RD
(%)= 7.2-18.3 9|2 AA| /A=) 59% o|AFo|3it}. 2022
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AL HEE Belol, A2 $HE FX, A3 SHE AHA,
A4 9% okg57te], Als 4% ke folglon, RD
(%)= 8.6-17.9 912 AR AR1%=] 61% ol 4ol 2Iet.

R4

&9 5% o) $1F ol AA A= ket 9= A
Z*(dominance index, DI)= 0.12-0.50 H & 2020 o] W1,
2015W0] =& kS Helon, 20164, 2018 2 20214 7k
< A|lah, 2012-201492 32 wHH, 201920221 W
Al YERRTK(Table 3). & thF e AJ<(H)= 2.61-2.99 H 9=
20220 el Y9kar, 2014 o] 714 39k 0.1, 201615 A| <] gt
2012-201997HA] 322 715 2ol F 20209 55 X7k w
Al vrebstTh S4-¢F dEwdoll whet Matsle w5 AE)
+£0.74-0.87 H 912 201290) 7 331, 20201 o] 7H A
vebgton], e 9 F o A0t fAH 2012-2015
WA7HA] =4 Yehd vk, 2016-2022 0] 2A UebdTh &
T 2|42(R)= 5.09-6.56 H91E 20173 0] =12, 20150l 714
U Uebgrom, 2012, 201598 A ©)8HE, 2013-2019W 7k
A =2 7S Hol T 2 (2020-20229)0] Zadte AoR
UrEbstth, Al YA iste] A 9= Al 9 FE
%= gz sl 212, Al FA Yebon], F o= A

Table 2. Annual variations of dominant species and R-D (%) of fishes collected by trammel net in the coastal waters of Sinchang-ri from

2012 to 2022

Year No. 1 RD No. 2 RD No. 3 RD No. 4 RD No. 5 RD
dominant species (%) dominant species (%) dominant species (%) dominant species (%) dominant species (%)
Chaetodontoplus Stephanolepis Engraulis Diodon Ostracion

2012 septentrionalis 11.2 cirrhifer 108 Japonicus 9.8 holocanthus 8.9 immaculatus 84
Stephanolepis Sebastiscus Pempheris Chaetodontoplus Goniistius

2013 cirrhifer 17.2 marmoratus 104 Japonica 9.3 septentrionalis 9.3 zonatus 9
Sebastiscus Chaetodontoplus Stephanolepis Urolophus Diodon

2014 marmoratus 18.9 septentrionalis 88 cirrhifer 83 aurantiacus 6.9 holocanthus 6.5

2015 Sebastiscus 279 Chaetodpntop/us 10.3 S_tep_hano/epis 8.1 Goniistius 59 Pa_raprist/poma 59
marmoratus septentrionalis cirrhifer zonatus trilineatum

2016 Sebastiscus 274 Engrayhs 14.2 Choe;rodon 71 Sfephanolep/s 6.6 Pgrapnshpoma 56
marmoratus Japonicus azurio cirrhifer trilineatum

2017 Sfephanolep/s 24 1 Sebastiscus 18.4 Chogrodon 71 S;orpaenopSIS 46 G/re{/a 43
cirrhifer marmoratus azurio cirrhosa leonina
Stephanolepis Sebastiscus Goniistius . Paralichthys

2018 cirrhifer 14.4 marmoratus 13.4 Zonatus 7.7 Choerodon azurio 7.2 olivaceus 6.7
Stephanolepis , Diodon Sebastiscus Goniistius

2019 cirrhifer 16.8 Choerodon azurio 156 holocanthus 5 marmoratus 5 zonatus 48

2020 Chogrodon 217 Diodon 147 Sebastiscus 16 S_tephano/epis 12 Urolop_hus 83
azurio holocanthus marmoratus cirrhifer aurantiacus

2021 Sebastiscus 18.3 Choerodon azurio 15.9 Urolophus g.p Conistius g.4 Stephanolepis 5 ,
marmoratus aurantiacus zonatus cirrhifer

2022 Sebastiscus 17.9 Sfephano/ep/s 125 Diodon 122 Goniistius 95 Chogrodon 86
marmoratus cirrhifer holocanthus zonatus azurio

RD, Relative dominance.
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Table 3. Variations of community indices of fishes collected by trammel net in the coastal waters of Sinchang-ri from 2012 to 2022

Year

Season

Community indices

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Winter Spring Summer Autumn

Dominance index (DI) 0.29 0.29 0.28 0.50 0.310 0.18

Diversity index (H') 294 293 299 266 273 2.81
Evenness index (E') 0.87 0.82 0.85 0.82 0.77 0.77
Richness index (R) 540 6.27 6.13 5.09 6.25 6.56

032 0.14 012 031 018 057 060 0.70 0.65
295 289 261 272 278 297 29 288 2.98
0.84 0.79 0.74 0.79 077 080 0.78 0.71 0.77
6.08 6.29 515 561 582 6.64 683 7.79 7.48
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Fig. 5. K-dominance curves (x-axis logged) of total biomass of
fishes collected by trammel net in the coastal waters of Sinchang-ri
from 2012 to 2022.
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Fig. 6. Results of cluster analysis performed on Bray Curtis simi-
larity from standardized species absence transformed data. The
dotted lined indicate no significant difference among 11 years
(SIMPROF test).
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HATHKo et al., 2016)0]1 4 18.7°C, A5 ALt o} 74 A+
(Lee et al., 2009)0l| 4] 18.8°C¢Ict. = o] 117 A+
22 18.8°CE A A-r+Zatet fABHAY thas 4| o
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Table A1. Annual variations in species composition, number of individual and biomass(kg) of fishes collected by trammel net in the coastal
waters of Sinchang-ri from 2012 to 2022

. 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Total
Species NWNWNWNWNWNWNWNWNWNWNW N W
Triakis scyllium 112 1 12
Narke japonica 1 04 2 05 1 02 4 11
Okamejei acutispina + 1 06 2 13 3 19
Okamejei boesemani + 1 06 1 06
Urolophus aurantiacus 1 03 1565 5 18 1 05 7 19 2 12 50 153 23 9.7 26 10.6 130 47.8
Engraulis japonicus 21 04 13 01 5 <0128 04 8 0.1 11 041 1 <01 87 1.2
Brotula multibarbata 1 04 2 12 3 17
Lophius litulon 1 48 1 48
Monocentris japonica + 1<015 032 01 1 01 0.1 0.1 1 07
Zeus faber 1 02 2 06 4 16 6 24 1 01 2 04 16 53
g:tzg,gngems 102 102
Inimicus japonicus 2 08 1 03 4 11 1 02 4 15 4 25 9 28 4 11 2 08 31 111
Pterois lunulata + 08 4 07 2 05 2 04 2 09 3 10 02 6 25 2 10 26 81
Scorpaena miostoma + 1 00 6 03 7 055 03 1 01 2 01 1 01 23 13
Scorpaena neglecta + 1 0.1 1 0.1
copaeoss 01 1 04 1 <01 4 02
2;‘%’5:;’10"3’3 27 4 15 7 27 7 22 7 21 13 43 13 52 14 63 12 44 4 18 10 3.4 100 36.7
Sebastes hubbsi 20 12 24 22 44
Sebastes ventricosus 4 0.7 4 11 1 02 1 03 512 1 03 16 3.7
Sebastes inermis 1229 6 10 2 05 5 11 8 15 6 1.1 12 24 4 06 12 26 67 137
g:fﬁ;éifma/us 1 0.1 2 05 3 06
Sebastes schlegelii 2 08 1 09 1 04 2 07 6 28
ii%”;’;ctgz 24 23 29 41 65 38 53 54 59 52 7.7 26 35 27 4.0 70 10.9 46 7.2 73 9.8 464 66.1
Sebastiscus tertius 1 02 1 02
Erisphex pottii 1 02 1 02
Cociella crocodila 1 05 1 05
gger’;ang,’;'gm"s 107 107
Hexagrammos otakii 12 4 13 1 06 2 14 10 45
Feeudoblenntus 1 <01 1 <04
;’ seudeblenntus 0.3 101 1 01 6 05
Vellitor centropomus + 1 02 1 02
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Table A1l. Continued
oo 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022  Total
ecles
P NWNWNWNMWNWNWNMWNMWNWNMWNW N W
Epinephelus bruneus 3 15 4 15 4 24 1 02 1 03 1 06 1 06 15 638
Epinephelus poecilo- 2 06 2 06
notus +
Apogon doederleini + 1 <01 1 <01
A,_oogon endekatae- 100 1 <01 2 01
nia +
Apogon semilineatus + 1 <01 1 <01
Scombrops boops 1 <01 1 <01
Seriola dumerili + 1 0.3 1 03
Seriola quinqueradiata 1.2 1 12
Trachurus japonicus 1 0.1 2 01 1 0.1 1 <014 02 1 01 10 05
Z:t’jf”,]”ft’p"mat”””' 516 513 4 16 7 18 11 36 6 22 4 11 15 39 10 24 14 40 8 23 89 26.0
Pagrus major 210 4 22 5 28 4 28 5 13 10 40 6 15 10 94 5 35 2 03 2 12 55 299
Parupeneus ciliatus + 1 03 1 08 3 18 1 04 7 52 13 87
Parupeneus spilurus + 1 0.7 1 07
Pempheris japonica+ 8 0521 14 7 05 2 01 9 07 8 04 2 01 7 04 5 03 1 01 1 01 71 46
femphen’s schwenkii 1 <01 1 <01 2 01
Chaetodon modes- 3 05 2 01 5 06
tus +
Chaetodontoplus
septontionals + 24 28212519 26 14 16 4 05 8 13 1 0.1 13 16 18 26 10 15 10 1.5 142 184
Evistias acutirostris + 2 19 08 1 11 1 11 1 09 6 58
Girella leonina + 319 12 27 4 11 3 10 1 02 3 08 26 76
Girella punctata 10311311 04 1 04 6 1.6 0.8 21 6.6
Mirocanthus StTgallss 4 o3 2 04 2 02 1 <012 02 4 03 6 04 8 07 3 02 4 04 11 07 47 36
Oplegnathus fasciatus 2 0.2 1 0.2 102 5 36 1 03 4 40 1 03 15 88
8{5”?9”"’”’“5"“’7“3' 1 02 1 03204 3 10 1 02 10 21 10 38 2 08 7 36 37 124
Gpniistius quadricor- 1 01 1 04 2 02
nis +
Goniistius zonatus+ 1 04 18 63 8 32 8 28 8 34 12 59 15 6.3 17 6.9 41 17.2 21 124 39 19.3 188 84.1
Ditrema temmincki 2 02 2 02 4 05
Chromis notata + 1 <01 1 <01 2 <01
Choerodon azurio+ 15 48 5 16 6 22 4 25 14 64 20 121 14 9.8 56 32.413174.9 40 23.3 35 26.5 340 196.5
Pseudolabrus eoethi-
e 1 01 1 041
Peeudolabrus siebolc 302 1 <01 3 01 3 03 302101201 2 01 18 1
Pteragogus flagellifer 1 <0.1 1 <01
Semicossyphus 2 14 2 17 2 20 117 2 55 1 12 2 33 4 48 4 33 20 250

reficulatus
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Table A1l. Continued

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

P NWNWNWNWNWNMWNMWNMWNWNWNW N W
Stethojulis

interrupta terina + 1 <01 1 <01
Repomucenus 2 01 2 0.1
beniteguri +

Siganus fuscescens 4 4 2 11 2 07 1 03 1 05 7 30
Scomber japonicus 2 05 12 09 14 14
Paralichthys

reoous 3 25 3 28 4 29 2 351318214250 5 129 2 34 5 81 51 79.1
P_seudomombus 1 03 1 03
cinhamoneus

Kareius

bicoloratus 1 02 1 02

Zebrias fasciatus 1 0.1 1 01

Aluterus monoceros 1 02 1 02
fiffﬁi;’;”"’e"’s 23 27 39 45 18 21 11 13 13 12 68 7.9 28 24 60 55 68 7.7 18 2.0 51 56 397 43.0
Thamnaconus

bt 8 13 16 32 2 05 3 09 1 02 1 03 5 13 9 29 18 41 16 36 21 6.7 100 24.9
Lactoria comuta + 1 0.1 1 01
Ostracion

o TS 18 28 4 07 2 03 2 04 3 12 4 10 1 02 9 18 6 09 1 02 9 24 59 11.9
Canthigaster

P 1 01 4 07 1 02 6 10
Takifugu pardalis 1 05 1 05 1 05 1 06 4 2.1
Takifugu

pocdlonotus 1 02 1 02 5 12 7 16
Diodon holocantfus 19 6.0 5 18 14 52 2 04 4 23 4 1.1 9 19 41123 89 289 16 58 50 18.4 253 84.1

Total 214 43.4 227 49.5217 52.4 136 28.0 197 37.6 282 78.0 194 63.4 358 142 605 210 251 84.7 409 138 3,090 927
Number of species 30 35 34 26 34 38 33 38 34 32 36

N, Number of individuals; W, Biomass(kg); +, Subtropical fish.



