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Change of Structure Community of Fish Collected by a Gape Net with
Wings after 12 Years in the Coast of Wando Island, Korea
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'Department of Marine Biology, Pukyong National University, Busan 608-737, Korea

Our aim was to compare the community structure of fish in the coast of Wando Island between 2001 and 2013. Us-
ing a gape net with wings, we collected 61 taxa, wherein the most dominant species was Engraulis japonicus. The
sea temperature in the middle layer of the survey station in 2001 (after June) was obviously higher than that in 2013,
which was < 20°C. Except for Thryssa kammalensis in 2013, the log transformed individuals of seven dominant
species, selected using a SIMPER (similarity-percentages procedure) analysis, decreased. Decreases in the individu-
als of Gobiidae spp., the warm-water species Trichiurus japonicus and Conger myriaster, and the migratory species
Syngnathus schlegeli, Setipinna taty and Sardinella zunasi, which arrive in the southern coastal waters of Korea dur-
ing summer-autumn, could be due to decreasing sea temperature in 2013. Thus, fish species diversity, estimated from
rarefaction and k-dominance curves, declined in the coastal waters of Wando Island from 2001 to 2013, resulting in
a significant difference in fish community structure
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Skot =2, A2 5o s Ws ke BAE FAA 24
= 53l A EQkT). SFA|EL, Jung et al. (2013)9] =20l A A
S AR 8 o8 giiEol tigt A o7 S=2A, o
gl ol AAsh= ol o] AEA WSkE Aehs] ahofsiar gl
= A2 ot

SEuel gafiohS Fefet 55l FollE AR oY
ST, AGk0] GFL W RO IR BRO
o} F7} A4, B3 Han et al., 2002). 'gafoF Aokof A A}
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oA A B FEe Skt

Eok, A oA U2 4 20 mui 2] It 7ol A o
ofx|m, 2 Al of = 2410 muj €] o] SaFof HA e}, wh
2, A 5228 slokalr] 915 ZAR of ol 482
(HOBO Water Temp Pro v2)& A5t tAIZF 4222 =74
SHRAL, A7 |AM S H e F5olM Y a2 Risks Y]
3 9lek Kim et al. (20028 513k A A} s ool A YHs
ESIAFOA 25 2ABIEH, ol 52] d Fat k& <
Tol A 23 420 9 B AFE vl wstgich. B, Kimet

NN
~
)

al. (2002)3} & GALo ) 8- 28 S4lo] k7] o
% o 2TAQ) 42 WBHE Al ] $istel Fsaktete
ol A i 7FH= oA oL E O] AR A Sk Aol
71 B RS ARESL] 2001972013 9] 422 W
812 u]shgick. 20131 AP chat SjopmALlizE of
%) 0] W7k Fo| B2 8 4R Y47} 7K S AT At
ST AR ) A9re] Tl S A2E A
NEREI

20013 Kim et al. (2002)1} 20134 & ALo] 2AAL G
2 o]t Zhof| FfELo]| oF7Ee| Aol 7} QAL A= =T
o| @} Zr2 AR gk Zjolof| ofsf| SEINAg=l Zfo| 7} Y
8kl o= EATolE FFE v 4 rh 2 AtolA =
ZAMAIG 2710 =HAQ T FF= A4=2 4] Rarefaction
curveE Fofl FA@NAF G @5, 7IHEHES)= 513
CHHurlbert, 1971; Choi et al., 2008; Godinez-Dominguez et
al., 2009).

Es=31-( NNy (M)

/
35° N A
- £
33° N T T
126° E Y127° E 129° E
35° N T
7 =
Wando Island
|y o o Yo
7 Dangsado | =S Ve
be T 00 g Island oo s
XN T e, C§ - .
) IR D (e
7. %é} o Q
>
34° N =
126° E 127° E

Fig. 1. Sampling station (a black circle) for the study in the coast
of Wando Island.



S 4ot of 7

7| A ES(n)= n7i A5 7190 °‘°1/\19] SAFo 714k,
N3} S= 77t % 2GS 295, N2 e A
£ bt} 283 A SAF| et 4 A k-
dominance curveE 53l H| 1.3} thLambshead et al., 1983).

TR0 2, A2l Zolol T2 @ AHbias)S X 23k
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Fig. 2. Monthly variations of sea temperature in the coast of Wan-
do (top) and Dangsado (bottom) Islands in 2001 and 2013.

X129 A% v 661
200113 201319 H]S:5F O L, 0]2 [ C oA ZJo| & Ho|

HA] 89 S0 20019 21°C OI*o“ﬂ Zlo] v]8] 2013\ o] 4=
0] 20C o|3tE ottt o A w ] o]&to| A 2001W 3} 2013
2ol =99 43 TR 7 FiTh

ZETZ Hl@

200193 2013 o] €= A% FdolA 3 6170 &5
off T 72,578 7A|9] o 77t 7] = itk Table 1). 2001‘5_‘01]
L 42% 24,919 74AH| 2] o] 77t ZdsHY a1, 2013 o= 26%
47,659 71A9] o157} Zch,

T S WA 50 7HA o] ol FE FHLE SHEFS

“J% X, 2001 oll<= "B R|(Engraulis japonicus)7} i 7}
Bo] F@stel $Hstom, A ARl 85.8%E A/
git}. t}e-0 = nH=o]zHGobiidae spp.)7} Ei} o o] 04
819l ar, 7H&o] = H A BER|(Setipinna taty), Mg o] (Sardinella
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Table 1. Monthly variation in species composition of fishes caught by gape net with wings in the coast of Wando Island in 2001 and 2013

2001 2013

May Jun. Jul.  Aug. Sep. Oct May Jun. Jul. Aug. Sep. Oct.
Engraulis japonicus 1,659 1,053 1,522 11,524 4,586 1,039 436 20,258 14,705 8,074 2,282 355
Gobiidae spp. 360 281 829 184 2 57
Thryssa kammalensis 13 96 60 104 676
Setipinna taty 560 251 3 4
Sardinella zunasi 268 80 28 10 2 9
Sillago japonica 3 1 192
Trichiurus japonicus 3 6 16 16 3 3 5 10 105 5
Conger myriaster 6 2 4 40 33 15 2 3 1
Konosirus punctatus 72 3 26
Omobranchus elegans 86
Trachurus japonicus 1 2 14 3 53 3 2
Thryssa adelae 6 44 1" 10
Syngnathus schlegeli 3 20 8 36
Clupea pallasii 1 39 1
Hippocampus mohnikei 12 21 4
Platycephalus indicus 27
Leiognathus nuchalis 3 4 1 3 1 1 1
Upeneus bensasi 1 1 19 2
Ammodytes personatus 17
Erisphex pottii 1 5
Stephanolepis cirrhifer 5 10
Harpadon nehereus 10
Siganus fuscescens 9
Repomucenus lunatus 8 1
Sphyraena pinguis 1 2 1 4
Saurida sp. 1 4 2
Maurolicus muelleri 2 4
Parapercis sexfasciata 5
Larimichthys polyactis 2 2 1
Gymnapogon urospilotus 5
Megalops cyprinoides 4 1
Trachyrhamphus serratus 1 3
Sebastes inermis 1 2 1
Mugil cephalus 4
Tridentiger barbatus 4
Fistularia commersonii 4
Gnathagnus elongatus 3
Benthosema pterotum 1 1
Etrumeus teres 2
Pleuronectes yokohamae 2

Repomucenus koreanus 2
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2001

2013

May Jun. Jul.  Aug.

Sep.  Oct. May Jun. Jul. Aug. Sep. Oct.

Chaetodon auripes

Sparidae sp.

Petroscirtes breviceps

Pholis nebulosa 1

Triacanthodes anomalus

Champsodon snyderi

Cottidae sp.

Acentrogobius pellidebilis

Cynoglossus joyneri

Hapalogeny mucronatus 1

Paralichthys olivaceus

Neosalanx andersoni

Acanthogobius flavimanus

Epinephelus akaara

Entomacrodus stellifer lighti

Hexagrammos otakii 1

Apogon kiensis 1
Lethotremus awae 1
Unidentified A

Unidentified B 2

_ A A A

1

Number of species 13 8 8 1

33 16 10 14 11 12 9 10

Total individuals 2,054

1,350 2,375 11,784 5,880

1,476 725 20,394 14,842 8,233 2,411 1,054

Table 2. R-value resulting from one-way ANOSIM test. The R-
value after Bonferroni correction was significance (P<0.05)

2001 2013
2001 0 -
2013 0.35 0

&3 FORE PRl o7, Mel, A, wiA, A1), B
Fo1E & 4 AL, O] A 20130 Skt
o F

2 ATl oh oloh A of ol A] 121 A 423 of
FO FHGLE ZJo|E v, o2 slof w2 AR
HBHE AL 2001 o] bl af 4=20] Wekd 20131 0] &
Z=0] 7| ZHES)0] Wokl, & S A = =okt) E5] 2A| Y
olA] 4= 2fo]7} M ™ 9o ES oA £ ol & Bk
o2zt é#ﬂ QI3 1241 A2 7] 7ho] f-2lah 2ol 71}

Ui 202 asiel(Table 2) 8 018 24 420]
e 7 491 K AR 25k, 9 Al e

Ftoll A 2013 ol A=} 2001 o B]SH 2] ITH Table 3).
AHE A9 BRT F 201300 AT A Bt
*iOI AT PA7E JS o2 bt Yoo et al. (2013)
2 5o o= vt FHs oA tiEH 0 FAF
(resident species) o2 FF=ta|] HELa|| ol A 4=L0] AFthZ]
O =9I 7|7t gsolat of 7o Aol Waltketar 1
tGiTt mEbA 2 A A GA] R olik o] 7] ZhAI4=7}
109 Aol val] gt A2 A d o8 v 42230} e = o]
U Ao At
2R e} gAol= wallet dael ogu = olf 5 +1F
olaL, tJHE 10 cm ©]3}2] F-ofo|ti(Huh and Kwak, 1998a;
Han and Oh, 2007). & 9ol 4 %= o] & &2 7iA| 4= 8] 4]
WTH(Table 1). 23] = 3/ o] 02 F5=aljol| A E55t
7} B B4 3] fske] shAlofl S-elubet weldgtat A
sl ol Al Ak shthal 2 A 9lth(Kim et al., 2011).
29 Akt7)= trekstAl BarEofx] il 9] 91 K(Kim et al.,
2011), Hanabuchi (1989)%= thupd-Ra=odof| A o] Z-=] 2] Akgh
715 49 FeollA 1149 A7 ekal R ustgict 55 E ¢
Aol o8 xl= 2|9 o] o9l MO R nFo] ¢t
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o]0 2.9 tubt R4 ol ool 258 AAE T} el A
BholubA] Ak RSl EAfE ol of2)Em i Ao w 4
ek, E3, el ol 25 $4o] Aol thuhd ol

olsf s =R dAd g it FYE= AoE deA 9l
THMaeet al., 2007). o] A& 2] &} g-7Fo] A2]o] 9 {01 2] &
¢t 0 = o] ol = tubd 9] - ol A 715kl Sl&
o), ofof w2 2 W Ih= Aletol| &= JokE A Aot
Hig o] e} Bhx] o] ZjA| 4= 10\ ol vl 3l 9-10efl, A117]
O] F|A|5= 8-109 ]l 747 FEFth(Table 1). Aal7]9
73-%, Sogabe et al. (2012)-2 L= A E Y 3ll(Seto Inland Sea)©]]
A ol Foll A 7kl THAIG7E S7Fet e Halste], 2
Toll 411 2001d L SdFF A AASIGI o5 =
O] A|7E kA e 7 o] A5dhe o FollA 7R
Aastld o= njRo], 2 sty AA S A o= S
5 4= Ql=tll, g o] 9] 7, Oda (2007)0]] &]5HH U= =
& A A A7) = 6-9€ o], o] uf o] A Y422 21-
22°c o)tk 2 AA-2] AR ool 4 20019 9-109 22
21T oJAro|gl o, 2013 & 7)7He] 422820 o|3}= At
Asl7] ol -4 - 42 M AT (Fig. 2), o] 2 <18 2013

Table 3. Species contribution (%) to average dissimilarity resulting from SIMPER analysis based on log transformed individual data be-

tween 2001 and 2013

Average abundance Average Contribution Cumulative

2001 2013 dissimilarity (%) (%)
Gobiidae spp. 1.60 0.19 0.08 13.87 13.87
Thryssa kammalensis 0.13 1.26 0.06 9.39 23.26
Sardinella zunasi 0.64 0.54 0.04 5.86 29.12
Trichiurus japonicus 0.70 0.52 0.04 5.71 34.83
Setipinna taty 0.77 0.22 0.03 5.44 40.27
Syngnathus schlegeli 0.64 0.00 0.03 4.63 44.90
Conger myriaster 0.66 0.35 0.03 4.35 49.25
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Tl EH, 2013 2= ARE G ool A= 4=20] A
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283 HEo] 2712 Aol Wiste AESEY MAle=
2F| I, o] 2 QI £h= Qo] A4Sz o] 7o ThF/do] 12
1 ol wja) 7ra¥ Ao 24,

Tittensor et al. (2010)0] AG3H AAH 2 A Lo A o] 79
TR IR Seulsel pive] 98-S Bk VT
U5} 5 AT 7SR ol et slelo A 4w
512 $uMA7)E 9910 283 4 9 A0 T 3
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EAHEL, AgF ALSE 22 A A AdsFAlel o
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AT 2 ALY AR ool A e o] S 7kl 1214 ol
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AFE Fef¢h s2olle FEA 29 ARl thupdR, St
7 shgoll Al 71 sk SRS A, FalASES T A
EOE AL 7 5 o2 QaFs nX| AL Qlok whEbA,
54 Hofiet St = 7] Sto] whE Hs) o] £fof of
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UTE 2 AT AR of ol A 12 A F-0] =2 W37}
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A 2500 98l P& Sl olRE TSR o
otz ool BR FY5 ol & olF=Y Aol A
QItH(Huh and Kwak, 1998a). Hwang et al. (1997) 4~5-o]
o} A1} L 5EOIT-E ol e A Aol et 242kl
A S Atk @ slolo] AAISHE AR 48] 7t
oFs17] SlalA s ole] S50l ALETE FAlo AHg3HE 2
o] vl-AsltH(Huh and Kwak, 1988a; Hwang et al., 1998).
Huh and Kwak (1998a, 1998b)= Eafie ¢Istafjedo Al 2
712F &9 AT A QIS o] 8-5to] o) Fo] T4 L AA
e AW E QLI Hwang et al.(1998)2 A8t F33 Akl
A BlZgh Al7|of] EETEE A AR E o Fe T2
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