3] 46(6), 907-916, 2013 Kor J Fish Aquat Sci 46(6),907-916,2013

i /2lLLIRt Yo 712 SSTE EF1FHe
X}I|01°I TR H|w

SIS KPP}

Comparison of Community Structure of Fish Larvae in the Northern
East China Sea in Normal and El Nifio/La Nina Periods

Joon-Taek Yoo®, Jung-Hwa Choi!, Jin-Yeong Kim, Jong-bin Kim and Kwang-Ho Choi'

Fisheries Resources and Environment Division, Southwestern Sea Fisheries Research Institute, National Fisheries Research &
Development Institute, Yeosu 556-823, Korea
!Fisheries Resources Management Division, National Fisheries Research & Development Institute, Busan 619-705, Korea

The aim of this study was to compare community structure of larval fish species in the northern East China Sea during normal
meteorological conditions in autumn 2009, during the El Nifio period in 2009-2010, and during the La Nifia period in 2010. Fifty
taxa were recorded during the study period; the most dominant species were Benthosema pterofum and Gobiidae spp. In October
2008 during the normal period, warm water from the Tsushima Warm Current (TWC) intruded more into the surface and middle
layers, and cold water affected by the Yellow Sea Cold Water (YSCW) intruded into the bottom layer. In October 2009 during the
El Niflo period, intrusion of the China Coastal Water (CCW), which has low salinity (<32.2 psu), was more apparent than intrusion
of the TWC or YSCW. In October 2010 during the La Nifia period, intrusion of the TWC and CCW was relatively weak, resulting
in the lowest temperature and highest salinity observed during the study period in the eastern part of the study area. Hierarchical
cluster, one-way ANOSIM (analysis of similarities), and SIMPER (similarity-percentages procedure) analyses provided two main
results. First, the abundance of the most dominant larval fish species in autumn of the normal period was greater than that in autumn
of the El Nifio/La Nifia periods, resulting in a significant difference in ichthyoplankton community structure between the periods.
The abundance of Benthosema pterotum increased in the normal period, possibly influenced by the intrusion of cold water from the
YSCW; the abundance of species residing in Korean waters (e.g., Gobiidae spp.) probably decreased during the El Nifio/La Nifa
periods. The second finding was that the abundance of subtropical larval fish in autumn of the normal period was generally larger
than that during autumn of the El Nifio/La Nifia periods. This could have been induced by the stronger intrusion of warm water
from the TWC during the normal period. Although differences in oceanographic conditions between El Nifio and La Nifia periods
were observed, the differences in ichthyoplankton community structure between the two periods were not significant.

Key words: El Nifio, La Nifa, Fish larvae, Community structure, Northern East China Sea
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Fig. 1. The five-month running mean (Oceanic Nino index in Korea) of monthly sea surface temperature (SST) anomaly in the Nino 3.4
region of Pacific (for example, ASOND indicates the SST anomaly for Nino 3.4 region averaged from August to December), 2005-2011.
The data of SST anomaly are provided by NOAA’s Climate Prediction Center.
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Fig. 2. Sampling stations in the study area.
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Fig. 3. Vertical distribution of temperature (C, left) and salinity (psu, right) in a latitudinal line of 32°45° N in the autumn of 2008 (top),
2009 (middle) and 2010 (bottom).
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“5°17H(Scombridae sp.) 5 427 F-o|F9] AFA|o] Q] =&

(Doederleinia berycoides), W1-52+5<:(Gymnapogon sp.), &



Do e /eh L 712k AR o] 2R 911

Table 1. Species composition of larval fishes collected between 125° 30’ E and 127° 30’ E (7 stations) in the study. N represents the num-
ber of individuals (1000 m™)

October, 2008 October, 2009 October, 2010
N % N % N %

Benthosema pterotum 139 37.7 9 5.2 257 50.2
Gobiidae spp. 87 23.6 9 5.2 38 7.4
Xenocephalus elongatus 3 0.8 1 6.4 14 2.7
Bothidae spp. 6 1.6 7 41 16 3.1
Trichiurus lepturus 15 8.8 25 4.9
Muraenesox cinereus 2 1.2 22 43
Ophichthidae spp. 5 29 16 3.1
Neobythites sivicola 8 2.2 10 1.9
Myctophidae spp. 19 5.1 8 4.7

Synodontidae spp. 3 1.7 15 2.9
Apogonidae sp. 12 3.3 3 0.6
Chamsodon snyderi 13 7.6 5 1
Plectranthias japonicus 13 25
Synagrops philippinensis 14 3.8 5 0.9
Dorderleinia bericoides 12 3.2

Bregmaceros japonicus 21 5.7

Bregmacerotidae sp. 4 1.1 12 2.3
Scombridae sp. 5 29

Percophidae sp. 5 2.9

Doederleinia berycoides 16 9.3

Lepidotrigla sp. 3 1.8 10 2
Sirembo imberbis 5 29

Engraulis japonicus 19 1.1

Gymnapogon sp. 3 1.8

Serranidae spp. 7 4.1 2 04
Scorpaenidae sp. 8 4.7

Gnathophis nystromi 2 1.2

Echelus uropterus 6 1.2
Pomacentridae sp. 3 1.8 5 1
Cheilinus sp. 3 1.8

Vinciguerria sp. 5 2.9

Echliophis sagamianus 3 1.8

Pseudolabrus sieboldi 2 0.4
Luciogobius sp. 1.2

Callionymidae sp.
Petroscirtes breviceps
Conger myriaster
Leptocephalus
Centrolphidae sp.
Syngnathus schlegeli
Unidentified A
Unidentified B
Unidentified C
Unidentified D
Unidentified E
Unidentified F
Unidentified G
Unidentified H
Unidentified | 1.9

Unidentified J 4 1.1

Number of species 19 25 27
Total individuals 369 171 512

N

1.6
24
1.1
1.6
14
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Fig. 4. Dendrogram produced by cluster analysis using Bray-Curtis similarity. The square-root transformed abundance (number of individu-
als) for each larval fish collected in every October from 2008 to 2010 was used in the clustering in different species.
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1| 7] (Sirembo imberbis) 5 otAtiAl ERLE AF2 o)z}
251 o] 91tk Kim et al., 2005). L& Coll= A ZAP |75
2338 B213t 200997} 20109 A (2R 717helgk
ot 550 %38 9laL, Ao} (Muraenesox cinereus),
=g | ¥HBothidae spp.) 5 F-=lttet AF ol AAoh= &
SET se7|(Pseudolabrus sieboldi), AE=(Plectran-
thias japonicus), 2}©1x](Chamsodon snyderi), 2 A<(Lepi-
dotrigla sp.), A}2]532H Pomacentridae sp.) BF2] 2K(Serranidae
spp.) & OFF A ol T2 A Ash= EFaE0] v A
o] AATHKim et al., 2005).

E3E FAE 0.80 ol A= AL 717821 2008
o] &= -Ftol FHlol Hli= LHD) Aot ekt
7172009 A2} 2010 FA))of] &3 sh= 7

oft mw S
T

Table 2. R-value resulting from one-way ANOSIM test. Normal,
El Nifio and La Nifia indicate the autumn of 2008, 2009 and
2010, respectively. The R-value after Bonferroni correction was
significance (P<0.05)

o] Bl= IFH(E) & U= 4= ISt E3h, JRAS o835t
o] A1 717kt Ao} ehk 7)7F 2F fAMS S AT E
H(Fig. 5), FAHE 0.60 oA 5= 7He] I1FO R s 4= 9l
ot =, ARl 7|71e1 20084 F4|7} lite] 18-S o]
AL, A e} 2R LE 7] 71l &5H= 2009 1} 2010 S=A1 7}
E shbe] 15 o F 3l

Fig. 49} 50| Uebdl R3] 24 AutzRe 374 Z444l
Zhol| BoR= 347}k delie/et iy 717t Ed st 3
2 U= 4 %=, ol F 2F 2 gt Aol
?13t7] 2138l one-way ANOSIM 415 AAIRE A3}, A4
717kt def /2R 717 7 ol 7-2gh(P<0.05) 2F
7} e CH(Table 2). 5FA| 9 2]} 2huif 7]7F Thof| 5-9]
Tk o4 Aol 7k Kol A] 9F3kal(Table 3), ©]+= Fig. 49} 59 A}
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Table 3. R-value resulting from one-way ANOSIM test. El Nifio
and La Nifa indicate the autumn of 2009 and 2010, respectively.
The R-value after Bonferroni correction was not significance

Normal El Nifio/La Nifia El Nifio La Nifa
Normal 0 - El Nifio 0 -
El Nifio/La Nifa 0.358 0 La Nifa 0.04 0
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Fig. 5. Dendrogram produced by cluster analysis using Bray-Cur-
tis similarity. The square-root transformed abundance (number of
individuals) for each larval fish collected in every October from
2008 to 2010 was used in the clustering in different months.
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& 43| 5171 $Jal et SIMPER &40 A 2+ 73 2] 7] 0]
0] 70% o)/l S AR A 1S Table 40f UrEFH T
2| 7104&0] 50% 7HA] =91E 871 49l R 7lole=
B, Z18]=2|(B. pterotum)7} 12.30%2] H]-F-AH=2} 14.16%
o] 7|od &= 7P 2 kS u x| £ o g Vet theo g
71o& =0 2 W5 I (Gobiidae spp.)7} 8.06%, 574
(X. elongates)©| 7.50%, 5="9 x| K Bothidae spp.)7} 5.66%,
ZA(T. Iepturus)7} 4.65% 5-2] <201 tH(Table 4). o] &2 %
dutet detefol 2 Majshs ERTeE ddd = /A%
l(Kim et al., 2005), ©] 2 A9] 19]9} 2912 Hsla Q= 7
H]=X|(B. pterotum)2} 45117 Gobiidae spp.)2] f‘—_rF WA
—’F(Average abundance)+ A& /2Ly 7|7k FAsHEE
H, WA E7a59 B Ale= “‘ﬂh/ﬁM‘* 713kl
77P0P‘i‘i"% T, F217]19180] 50% olstol| = H ERTE
% 1l 5-°]2(Synodontidae spp.)&} 154 AR o1& A3t 7
M 22 ot Aol 2 AAshe 2RO R wd
= 3 (Kim et al., 2005), & % 57 E5Fv~(Myctophidae
spp., Apogonidae sp., Synagrops philippinensis, Dorderleinia
bericoides, Bregmaceros japonicas)] 7)== A A4 91

fr -l

N

Table 4. Species contribution (%) to average dissimilarity resulting from SIMPER analysis between normal (autumn, 2008) and El Nifio/

La Nifia (autumn of 2009 and 2010)

Average abundance

"Distribution — E;N’llf:% di:ier}rzﬁgﬁty Cont(rol/:))utlon Currz;:?twe
Benthosema pterotum %West, South 3.50 3.09 12.30 14.16 14.16
Gobiidae spp. East, West, South 2.20 1.52 7.00 8.06 22.22
Xenocephalus elongatus West, South 0.22 1.63 6.52 7.50 29.72
Bothidae spp. East, South 0.43 1.45 4.92 5.66 35.38
Trichiurus lepturus West, South 0.00 1.71 4.03 4.65 40.03
Muraenesox cinereus West, South 0.00 1.18 3.33 3.84 43.87
Ophichthidae spp. West, South 0.00 0.81 2.75 3.16 47.03
Neobythites sivicola East, South 0.50 0.67 2.72 3.13 50.16
Myctophidae spp. South 0.77 0.50 2.58 2.97 53.13
Synodontidae spp. West, South 0.00 0.89 2.34 2.70 55.83
Apogonidae sp. South 0.43 0.22 2.27 2.62 58.45
Chamsodon snyderi South 0.00 0.89 2.21 2.55 61.00
Unidentified A - 0.00 0.39 1.99 2.29 63.29
Plectranthias japonicus South 0.00 0.78 1.78 2.05 65.34
Synagrops philippinensis South 0.63 0.28 1.75 2.01 67.35
Dorderleinia bericoides South 0.59 0.00 1.73 1.99 69.34
Bregmaceros japonicus South 0.75 0.00 1.65 1.90 71.24

"The distribution of each species excepting Benthosema pterotum around Korean waters is represented (Kim et al., 2005). *The distribution
of Benthosema pterotum is referred to by Ishihara and Kubota (1997). South, West and East indicate south sea of the South Korean waters,

the Yellow Sea and the East Sea, respectively.
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