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Fig. 1 Sampling stations in the East China Sea
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Tab. 1 Site numbers of 4 seasons in the East China Sea
from 1997 to 2000

ZE9 AT H AL AL
Season Survey date Site numbers
K ZFE Autumn 1997-10-10~12-06 131
%2 Spring 1998-03-22~05-08 133
H 2 Summer 1999-06-18~08-13 119
%28 Winter 2000-01-04~03-11 74
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Fig.2 Pattern of theoretical ABC curves showing
‘undisturbed’. ‘moderately disturbed ‘ and ‘heavily
undisturbed’ conditions (Clarke and Warwick, 2001) ™.
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x2 YIHHERRESILER 99% HAaMEMER S LB EF S LA
Tab.2 Comparison of abundance percentage and biomass percentage for selected species from 4 seasons.
which accumalatedly made up 99% of the total abundance of all fish

% Species n/% W% (Wm % Avj:sﬁiy%w/e ?ght
Yragth Trachurus japonicus (Temminck ef Schlegel, 1842) 19.33 20.99 1.66 12.60
KI6H Acropoma japonicum Giinther, 1859 16.58 7.06 -9.52 4.94
#% Engraulis japonicas (Temminck et Schlegel, 1846) 14.55 8.18 -6.37 6.53
L2 JE ATt Benthosema pterotum (Alcock, 1891) 7.28 0.31 -6.97 0.50
#2454t Champsodon capensis Regan, 1908 6.67 0.96 =571 1.66
Wt Trichiurus japonicus Temminck ef Schlegel, 1844 6.37 19.39 13.02 35.34
M 4R Apogon lineatus (Temmick ef Schlegel, 1842) 5.18 1.23 -3.95 2.76
FEAE LT Thamnaconus hypargyreus (Cope, 1871) 4.99 5.30 0.30 12.31
/NEE . Larimichthys polyactis (Bleeker, 1877) 2.97 5.49 2.52 21.45
IRF R Synagrops japonicus (Steindachner ef Doderlein, 1884) 2.29 0.46 -1.83 2.32
W3k Harpadon nehereus (Hamilton, 1822) 2.11 1.85 -0.26 10.18
4l Setipinna taty (Valenciennes, 1848) 1.23 1.23 0.00 11.64
F R Bregmaceros macclellandi Thompson, 1940 1.12 0.15 -0.97 1.53
JALF Coilia mystus { Linnaeus, 1758) 0.77 0.59 -0.18 8.92
ity Erisphex pottii (Steindachner, 1897) 0.59 0.09 -0.50 1.80
FREFEBE Thryssa kammalensis (Bleeker, 1849) 0.49 0.43 -0.06 10.17
F8 )5 /KB . Argentina kgoshimae Jordan et Snyder, 1902 0.48 0.76 0.27 18.13
X P Synodus macrops Tanaka, 1917 0.47 0.46 -0.01 11.48
4REE Pampus argenteus {(Euphrasen, 1788) 0.47 244 1.97 60.79
Zxtg LA G Thamnaconus septemtrionalis (Giinther, 1874) 0.41 1.57 1.16 44.63
H At Scomber japonicus (Houttuyn, 1782) 0.39 1.30 091 38.56
HItE Psenopsis anomala (Temminck et Schlegel, 1844) 0.38 2.25 1.86 6831
15 1R Decapterus maruaelsi (Temminck et Schlegel, 1842) 0.33 1.00 0.67 34.84
INeL sl R E S Chaeturichthys hexanema (Bleeker, 1853) 031 0.06 -0.25 221
RHFLL Ut Lepidotrigla abyssalis Jordan et Starks, 1902 0.25 0.39 0.14 18.18
Tt/ Nb Tt Sardinella zunasi (Blecker, 1854) 0.24 0.51 0.27 25.00
WSk Mg B Collichthys lucidus (Richardson, 1844) 0.20 0.11 -0.10 5.98
ALISHE Sirembo imberbis (Temminck et Schlegel, 1842) 0.20 0.02 -0.18 1.24
Bl B Collichthys niveatus Jordan et Starks, 1906 0.19 0.08 -0.11 5.03
LR YIE Coelorhynchus multispinulosus Katayama, 1942 0.15 0.11 -0.04 8.64
FPERR S Saurida undosquamis (Richardson, 1848) 0.15 0.32 0.17 24.28
# 1 Dentex tumifrons (Temminck et Schlegel, 1843) 0.15 0.88 0.73 69.26
I AR B Chaeturichthys stigmatias Richardson, 1844 0.14 0.08 -0.06 6.46
Bt Argyrosomus argentatus (Houttuyn, 1782) 0.12 0.48 0.36 45.58
A &4 Johnius grypotus (Richardson, 1846) 0.12 0.10 v0.02 9.68
TUIRLL Wt Lepidotrigla guentheri Hilgendorf, 1879 0.09 0.15 0.07 20.96
K B8 Pampus cinereus (Bloch, 1793) 0.08 0.65 0.57 89.40
W RHY Plagiopsetta glossa Franz, 1910 0.08 0.01 -0.07 1.61
SR HEEE Upeneus bensasi (Temminck ef Schlegel, 1842) 0.08 0.10 0.03 15.67
U=t Triacanthodes anomalus {Temminck e Schlegel, 1847) 0.07 0.09 0.02 14.31
¥ BB KR Priacanthus macracanthus Cuvier et Valenciennes, 1829) 0.07 0.69 0.61 109.92
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% Species n/% W% (Wm % Avjaisﬁiyﬁw/e ?ght
HHBE LT Wt Lepidotrigla micropterus Giinther, 1873 0.07 0.15 0.08 24.30
B R &% Bregmaceros atripinnis Tickell, 1865 0.07 0.02 -0.05 3.24
KAK B Glossanodon semifosciata (Kishinouye, 1904) 0.07 0.18 0.11 30.71
FRfit Doederleinia berycoides (Hilgendorf, 1878) 0.06 0.09 0.02 15.44
% g i Saurida tumbil Bloch, 1775 0.06 0.22 0.16 4225
FEAAT B8 Myctophum brachygnathum (Bleeker, 1856) 0.06 0.01 -0.05 1.08
LR R Apogon semilineatus Temminck ef Schlegel, 1842 0.05 0.01 -0.04 2.73
X BRI #EA 1 Benthodesmns tenuis (Giinther, 1877) 0.05 0.09 0.03 18.55
Bk ##% Caranx equula Temminck et Schlegel, 1842 0.05 0.28 0.23 66.84
HAK Wt Macrorhamphosus japonicus {Giinther, 1877) 0.05 0.05 0.01 13.69
VO 28 K287 Apogon quadrifasciatus Cuvier et Valenciennes, 1929 0.04 0.01 -0.03 2.32
&8 Alloconger anagoides (Bleeker, 1864) 0.04 0.19 0.15 53.39
P w8000 T Sardinops melanosticta (Temminck et Schlegel, 1846) 0.04 0.06 0.02 18.62
15 &5 D% Scomberomorus niphonius (Cuvier, 1831) 0.04 1.96 1.92 592.37
H Al Aulopus japonicus Giinther, 1880 0.04 0.15 0.12 47.25
WMEF Sphyraena pinguis Giinther, 1874 0.04 0.34 0.31 111.57

T n—8EA S, % W—EHEB L, %.

Note: n— Abundance percentage, %; W—Biomass percentage, %.
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SO 4 H/% Cumulative
w4k /% Cumulative

vV 4= Biomass
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3 FEWAREBEEMENR ABC MIZLL & W HitHE

Fig. 3 ABC curves and J¥ value of fish community in East China Sea each season
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R3 BFEDEYWETEEHAER 5 a2

Tab. 3 Fish species with biomass and abundance ranking at top five in each season %
Fih %2 Spring B Z Summer FZ Autumn £.Z5 Winter

Species w n w n w n w n
#% Engraulis japonicas 3391 48.06
KICH Acropoma japonicum 9.20 17.94 6.12  10.65 442 2039 13.11 30.42
15 5 D% Scomberomorus niphonius 7.47
Wt Trichiurus japonicus 6.50 20.73  10.27 29.21 6.29 18.92
/NEE A Larimichthys polyactis 6.49 3.72 3.76 8.09 421
215t Champsodon capensis 5.63 11.51 13.42
M 4K 2 Apogon lineatus 5.52 9.28 4.45 9.60
TR Synagrops japonicus 3.70 6.37
Priel Trachurus japonicus 41.51  52.79 5.09 12.44
g LS Thamnaconus hypargyreus 11.43 13.64
HIBE Psenopsis anomala 553
L E KT Benthosema pterotum 22.64 13.61

H:n—HEASL, % BRI, %.

Note: n— Abundance percentage, %; #— Biomass percentage, %.

KRR I 2 A SR L PR il
HEAERT 5 AL LR, A RO SR 4 4 R A%
B3 0 B o LR AR R T 2 LRI B, (2
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Pt P 5 3 # L BB AT L R OF B S P 3 A
AR AT A A

4 NZTRE ABC i SR W i fH

T 0, HAF L JE ol —0.035~-0.077, &2 W G311
BAK, HUCH K, 5w .
23 SHEiE

F AT AR EAL A ) v 2R B S BUE
Fd, BEAET ALY RIS R R A £
0.47~0.55 Z [8], X MEFHMH KRS, HF
Befik. 4 ANERMEL A B LR RN R R
INT 1, Rt SRR 1 AR ) B A AR R 8 0
AN SIS Ay AT T R B A AR P 0 A 40 R T O
. BENMEBERHHBELKENEEZHREER.,

R4 FESEFEREFTVEYLEASTNSHE

Tab. 4 Descriptive statistics for biomass spectra of fish community in East China Sea each season

= = HE R FH p
Season Slope Intercept Correlation
%2 Spring -1.2132 19.708 1 0.5386 <0.000 1
HZ Summer -1.2728 20.3412 0.472 1 <0.000 1
K ZFE Autumn -1.0811 19.446 3 0.4951 <0.000 1
A2 Winter -1.0833 18.3570 0.5543 <0.000 1

WA R A R E AR RE (H
4), FBFNAF LY R EA A0 E 1
TIZ 3 B, AR AS P i X 1) ) A= ) e EL A1) 2
SRR ANAS PR LT ) A2 R LA AR A e, B
ARE RN T 30 g B AR ELBIE ] 67.7%, &
FANEEBENT 60 g KD E HFIE 64.5%; &

ZEDAMER TR EAE 10~20 g 30 FE Py A 4240 B Eb 051 B
&, 15 58.2%, MEE BE /N T 30 g 1A R L)
B 75.3%; KA R ENT 120 g EHEA,
AN TR X T6) f A= 4 5 LB 7E 3 %6 ~11.6% 2 [ 9% BliR
BN A R AL R 75.1%, MR R E KT
120 g 125 X 8] AR 47 5 B A A LA
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Fig. 4 Seasonal proportional biomass spectra of fish community in the East China Sea
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Status of fish community in East China Sea using the method of abundance-
biomass comparison (ABC) curve

LI Sheng-fa'”?

(1. Key Laboratory of Marine and Estuarine Fisheries. Ministry of Agriculture, Shanghai 200090. China; 2. East China Sea
Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China)

Abstract: Abundance-biomass comparison curve and biomass spectra methods were applied to analyze the
data collected from fisheries-independent bottom trawl surveys of four seasons from 1997 to 2000 along the
continental shelf (30-200 m in depth) of the East China Sea (ECS). Based on the analysis, the status of fish
community in the East China Sea was evaluated. There were 350 fish species, belonging to 239 genera, 121
families and 29 orders collected during the surveys. According to the fish abundance rank, 57 fish accounted
for 99% of the total abundance of all fish. Thereinto the average body weight of 48 fish, which accounted for
84.2% abundance and 82.5% biomass of 57 fish, were lower than 50 g. Otherwise the average body weight of
6 species of fish were between 50-100 g, and the average body weight of 3 species of fish was over 100 g. The
dominant species included Japanese jack mackerel (Trachurus japonicas) , glowbelly (Acropoma japonicum),
Japanese anchovy (Engraulis japonicas) , skinnycheek lanternfish (Benthosema pterotum) , gaper (Champsodon
capensis) and largehead hairtail (Trichiurus japonicas) . The k-dominance curves of abundance were above either
the biomass curve (in spring, summer and winter) , or the curves intersected (in winter). The W-statistic values
were between -0.035 and -0.077 in four seasons. The present fish community in ECS was disturbed based on the
theory of Warwick (1986). Furthermore the slopes of normalized biomass spectra were lower than -1, and the
biomass size spectra were characterized by a comparatively large biomass of small species. Although the status
of fish community presented a better change in some seasons, the proportions of middle and small-sized fish
were still high in species composition. Most of the dominant species (such as Japanese anchovy, glowbelly and
skinnycheek lanternfish) were in small size with a relatively high proportion of abundance and biomass in all
seasons. And some species (such as largehead hairtail, small yellow croaker and Japanese jack mackerel) whose
abundance, biomass and average body weight varied in different seasons because the growth and recruitment of
juveniles were also included. The larger-sized fish, such as Spanish mackerel (Scomberomorus niphonius) , wart
perch (Psenopsis anomala) and yellow-fin filefish (Thamnaconus septentrionalis) , whose biomass were more
lower than that of the smaller-sized fish were dominant only in certain seasons. [Journal of Fishery Sciences of
China, 2008, 15 (1) : 136-144]

Key words: East China Sea (ECS) ; fish community; ABC curves; biomass spectra
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