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The analysis of fish composition pattern
in the northern East China Sea

LI Sheng-fa'"?, YAN Li-ping?, LI Chang-song*, HU Fen’
(1. State Key Laboratory of Estuarine and Coastal Research , East China Normal University , Shanghai 200062, China;
2. Key and Open Laboratory of Marine and Estuarine Fisheries, Ministry of Agriculture ,
East China Sea Fisheries Research Institute, CAFS, Shanghai 200090, China)

Abstract: 27 fish species, whose biomass was 90% of the total biomass, were selected from the data collected
by bottom trawl survey during 1997 and 2000 in the northern East China Sea (29°30' — 33°00'N, 122°30' — 128°
00'E). By hierarchical cluster analysis and non-metric multidimensional scaling (NMDS), three main fish
assemblage styles were identified in the northern East China Sea, which were shallower coastal fish assemblage,
deeper coastal fish assemblage and out shelf sea fish assemblage. The dominant species in each assemblage were:
shallower coast-Osbeck’s grenadier anchovy ( Coilia mystus ), Indian Bombay duck ( Harpadon nehereus ), scaly
hairfin anchovy ( Setipinna taty }; deeper coastal-Japanese anchovy ( Engraulis japonicus), largehead hairtail
( Trichiurus japonicus ), chub mackerel ( Scomber japonicus ), gap ( Champsodon capensis ), verticalstriped

cardinalfish ( Apogon lineatus ), lanternbelly ( Acropoma japonicum ); and out shelf-Japanese horse mackerel
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( Trachurus japonicus ), whitespotted conger ( Conger myriaster ), golden tai ( Taius tumifrons ), smallmouth
argentine ( Argentina kgoshimae ), John dory ( Zeus fober ), black scraper ( Thamnaconus septemtrionalis ). The
species spatial distributions between different assemblages overlap, with no sharp assemblage boundaries, but
there were differences in concentrative area of species among assemblages. In the same assemblage the fish
composition remained relatively stable among different seasons. The environmental variables-depth, bottom
temperature and bottom salinity — were examined to determine their relationships to fish assemblages, and the
depth and bottom salinity was found to be primary variables influencing fish assemblages in the northem East
China Sea.

Key words: fish composition pattern; fish assemblage; the northern East China Sea; environmental variables;

cluster analysis; non-metric multidimensional scaling (NMDS)
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Tab.1 Numbers of samples by bottom trawl survey
in the northern East China Sea during 1997 and 2000
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Tab.2 The dominant fish composition in the northern East China Sea during 1997 and 2000
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F5 ﬂ]ﬁé fourﬂ;e?sons fﬁ?g sugmfer aﬁ)t(u?m w\ini_r
ne- species B% O% B% O% B% 0% B% O% B% O%
1 1 E # Trachurus japonicus 23.70 50.5 3.53 48.4  36.19 59.0 5.98 2.6 3.82  35.4
2 M8 Tnchiurus japonicus 18.87  76.2 3.86 63.2 23.26 8.3 26,05 7l.1 2592 97.9
3 82 Engraulis japonicus 11.18 27.6 39.83 4.2 0.2¢v  33.7 0.01% 4.1« 0.86 31.3
4 N Larimichthys polyactis 8.23 43.7 7.97  43.2 7.33  43.4 10.03 4.3 7.02  43.8
5 AR# Pumpus argenteus 2.97  43.7 4.04  6l.1 1.25  20.5 4.52  43.3 1.85  50.0
0 % 8 Acropoma japonicum 2.88  49.2 2.60  37.9 0.57  36.1 3.86 64.9 1.4  62.5
7 BN L EBE Scomberomorus niphonius 2.71 13.9 8.71 242 - - 011 7.2 3.58  31.3
8 J.3& 8 Harpadon nehereus 2,12 26.0 1.04 36.8 0.20 12.0 5.14  25.8 4.3¢  29.2
9 41 % K28 Apogon lineatus 1.97  42.4 2.35  46.3 0.34 20.5 2.29  47.4 7.30  62.5
10 #)88 Psenopsis anomala 1.85 32,5 0.05% 5.3 0.92  54.2 5.14  38.1 0.98 37.5
11 H 4% Scomber japonicus 1.61 27.6 2.03 29.5 1.60 36.1 1.46 16.5 0.67 31.3
12 K% Argentina kgoshimae 1.32 15.2 2.06 16.8 0.04 * 9.6 2.26 16.5 1.49 18.8
13 EH¥ Setipinna taty 1.12  22.6 1.42  30.5 0.38 9.6 1.7 22.7 1.35  29.2
14 W B 8 Decapterus maruaels: 0.89 6.2 0.06 * 3.2 0.08 * 7.2 3.03 10.3  0.006% 2.1%
15 JEF Coilia mystus 0.84 8.0 2.63 17.9 - - 0.33 1.0 0.23 16.7
16 W#Y Taius tumifrons 0.83  20.7 0.85 20.0 0.46 16.9 1.09 25.8 1.59 18.8
17 WA Hoplobrotula armata 0.80 16.7 0.50 12.6 0.55 18.1 1.39  23.7 0.92 8.3
18 K88 Pampus cinereus 0.74 12.7  0.06% 4.2% - - 2.48 32,0 0.42 12.5
19 #H8YW T Sordinella zunasi 0.71 2.5 2.57 4.2% 0.002% 1.2% 0.001*x 1.0%x 0.004*% 4.2%
20 #2458 Champsodon capensis 0.71 60.4 0.77  69.5 0.17  47.0 0.65 51.5 3.28 833
21 F ARG Zeus fober 0.60 23.8 0.66 23.2 0.22 15.7 0.71 25.8 1.85  35.4
22 FRB MR Thryssa kammalensis 0.58 10.8 1.98  20.0 - - 0.08+ 8.2 0.2 16.7
23 F ik Argyrosomus argentatus 0.55 26.6 0.27 20.0 0.05*% 3.6% 1.54 50.5 0.42 31.3
24 1588 Muraenesox cinereus 0.53 9.0 0.002% 1.1 0.75 12.0 0.90 17.5 0.03% 2.1+
25 L BJELT 8 Benthosema pterotum 0.43 36.8 0.07* 35.8 0.18 20.5 0.87 39.2 1.31  62.5
26 EBEE Conger myriaster 0.42 22.3 0.20 17.9 0.03* 7.2 0.82 28.9 1.67 43.8
27 &8 [ 88 Thamnaconus septemtrionalis  0.40 22.0 0.99 38.9 0.09 % 9.6 0.29 22.7 0.08 % 8.3

T:B% - YR HH; 0% - HIE: » —4APBUH <0 1%TEHK <5% " -" - KHEHR

Notes: B% — biomass rate; O% - frequency of occurrence; * — biomass rate < 0.1%/ frequency of occurrence < 5% ;
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Dendrograms of cluster analysis of fish compositions in the northern East China Sea
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Fig.2 The ordination graphs of NMDS of fish compositions in the northern East China Sea
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Tab.3 The fish species groups identified from cluster analysis and MDS for four seasons
% no. Fh3& species #% spring H % summer A FE avtwmn K F winter
15 RBF Coilia mystus A A
8 J6k 8 Harpadon nehereus A A E A
13 HHY Setipinna taty A A E A
5 SR8 Pampus argenteus A A E A
4 /NE 1 Larimichthys polyactis A A E B
3 % Engraulis japonicus A B A
22 I B K5 8] Thryssa kammalensis A A
2 ff #1 Trichiurus japonicus B B E B
6 K 88 Acropoma Japonicum B E B
9 4 %k K88 Apogon lineatus B B E B
23 F11% f1 Argyrosomus argentatus B E B
11 H A& &5 Scomber japonicus B B E B
25. + BIKAT & Benthosema pterotum B E B
7 B% /5 B Scomberomorus niphonius B B D B
14 #5 A £ Decapterus maruaelsi E
18 MK 88 Pampus cinereus E B
10 HBE Psenopsis anomala B E B
20 #2315 4 Champsodon capensis B B C B
26 B HE & 88 Conger myriaster B C C
1 T & Trachurus japonicus C B C C
21 H AR &8 Zeus fober C C C C
12 7K ¥ 1 Argentina kgoshimae C C C
16 W Taius tumifrons C C C C
17 BB 8 Hoplobrotula armata C C C
27 495 I [ 88 Thamnaconus septemtrionalis C C
24 16 ¥ Muraenesox cinereus A D
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Fig.3 Depth ranges and mean depth of fish species in different seasons
222 REKBFEELE GRONEREH BHZEMKEREEZRABEFE(P>0.05),

BESMAEHE £ MEAEN AT CHBFFY
IR EEEEm, & F MK N MR (K
) EFHARMABMNIKREKRTEERS %
S$(#%E.F=23.49,P<0.01; % .F=6.23,P<
0.05;FkF.F=34.34, P<0.01; %% . F=46.67,
P<0.01), HE % B Ml C A fE . FkZFE D.E 4

FEFTANADNCHABHNFHE T E
WM EEZNTARABENKEZEEFAERE
ER(HEZE.F=46.17,P<0.01; % . F=
30.05,P<0.01; 5k % F=32.60, P <0.01; %%,
F=69.34,P<0.01), H9#ZF D.E 40 A
EEFARE(P>0.05),



Y

390 K= 154 28 %

HEE AHABNEMERLNENS WS M
F125°30'E ITH RIS, B AHBMNELNEFE
£ 1 F 125°30'E ~ 126°30'E (¥ 35, C 4 BE ) &

2.3 HRAEMESBONTESM
BEYRAEOMNSE 0 E 4, K AR
FRAELMBWNELEFNBEMANEENER,

MAEHARZREESE T MERAHLE,

Wl B E 2 BT mA B Bk,

®4 TRAHEMKERTF

Tab.4 The physical environment of different fish groups in the northern East China Sea

KR ECALE N 4346 F 126°30'E LAZR K.

E i 41 B¥ AKH/m K2 KR (T) G AR T
season group depth bottom temperature bottom salinity
5 A 57.28+11.49 12.44 £ 1.07 32.57%0.36
spring B 92.30x7.16 15.05+0.58 33.56£ 0.2
C 123.85+ 14.34 16.12 +0.50 34.07+0.20
2% A 48.42 £ 1217 19.79 £ 1.52 32.57x0.54
summer B 69.14210.55 17.56+ 1.68 33.62+0.28
C 128.67+5.13 16.10+0.33 34.53 £0.03
B E D 59.79 +2.54 22.54%1.13 33.07£0.53
autumn E 60.29+ 10.92 21.95+0.79 33.40+0.26
C 113.84 + 14.27 17.31+£1.90 34.27£0.21
%% A 55.22+3.99 14.16+0.48 32.90 +0.23
winter B 81.48+7.25 16.21+0.58 33.83£0.23
c 119.78 + 14.80 16.78 £0.31 34.42£0.21
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Fig.4 The spatial distributions of fish centroid in different seasons
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