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The change of structure and diversity of demersal fish communities
in the Yellow Sea and East China Sea in winter
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Abstract: Based on the bottom trawl surveys in the Yellow Sea and East China Sea in winter 1991 and 2000, the
yearly variations of demersal fish’ s abundance, community structure and dominance of important species,
diversity and its distribution were analyzed. The results indicate that the number of fish species caught varied
between both surveys, 185 species were found in 1991, and 178 species in 2000. The abundance decreased
apparently by 46.7% in 2000(39.188 kg-h™')than 1991(73.539 kg-h~'). The major species of those are
Navodon  septentrionalis, Trichiurus haumala, Pampus argenteus, Scomberomorus niphonius, Argyrosomus
argentatus, Muraenesox cinereus and Illisha elongata, among them Navodon septentrionalis declined most
significantly at the magnitude of 99.6% in abundance. The mean weiglt of all caught individuals in 2000(7.4g
+ind~!)decreased by 89.0% in contrast to 1991(67.4 g-ind~') . In general, the higher trophic level of fish is,
the more significantly the mean weight of bodies declines. The size became smaller, which caused the density to
increase dramatically up 3.9 times in 2000(5322 ind-h~')than 1991(1091 ind-h~'). The species of fish having
index of relative importance (IRI)abundance more than 1000 is defined as a dominant species in the community .

Both Trichiurus haumala and Engraulis japonicus are dominant in 2000 and 1991, Trichiurus haumala was first in
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1991, but Engraulis japonicus became first in 2000. The fish with IRI values of 100 to 1000 is considered as
major species, a total of 12 species in 1991, which were Trachurus japonicus , Navodon septentrionalis, Pampus
argenteus , Pseudosciaena polyactis, Lepidoirigla microptera, Priacanthus macracanthus, Collichthys niveatus,
Lophius litulon , Lagocephalus gloveri , Setipinna taty, Argyrosomus argentatus and Thamnaconus hypargyreus in
order of IRI, but a total of 11 species in 2000, which are Acropoma japonicum, Pseudosciaena polyactis,
Champsodon snyderi, Apogonichthys lineatus, Trachurus japonicus, Pampus argenteus, Benthosema pterotum ,
Synagrops japonicus , Collichthys niveatus, Setipinna taty and Pneumatophorus japonicus . During 9 years, there
was the succession on important components of fish community, its dominance greatly changed, the species
richness index (D) declines obviously( P < 0.001) at the magnitude of 33.6% , the Shannon — Wiener index(H’)
as well 8.9% , but not obviously( P > 0.05), and the species evenness index (') varies less. Through two
surveys, the distribution pattern of three diversity indexes, which are species richness index (D), Shannon —
Wiener index(H'), species evenness index(J'), are generally lower in the north, higher in the south, smaller in
the west and larger in the east in the Yellow Sea and the East China Sea.
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Tab.1 Yearly variations in mean index of relative abundance of main fishery species
in the Yellow Sea and East China Sea in winter

X EYRER (kg-h™ ")

M EYEER (ind-h™')

i ) ES relative biomass index relative density index
species

1991 4F 2000 4F 1991 4 2000 4F
S48 B Navodon septentrionalis 11.461 0.051 97 0.2
W Trichiurus haumala 7.277 4.240 68 206
$RBB Pampus argenteus 2.915 1.766 56 30
/NE 8 Pseudosciaena polyactis 2,709 3.630 90 192
#2 Engraulis japonicus 1.447 5.226 265 1498
15 A 38X Scomberomorus niphonius 1.166 0.449 0.8 0.7
Bt Argyrosomus argentatus 0.834 0.138 19 4.3
i Pneurnatoplwnl.l.s Japonicus 0.29%4 1.519 1.7 15
88 Muraenesox cinereus 0.076 0.003 0.09 0.002
#) llisha elongata 0.042 0.2
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Tab.2 Yearly variations of important components of bottom fish community in the Yellow Sea and East China Sea in winter

Fo * W (%) N(%) w/n (g-ind~ 1) F IRI

species 1991 2000 1991 2000 1991 2000 1991 2000 1991 2000
a4 Trichiurus heumala 9.9 10.8 6.2 3.9 107.0  20.5 46 38 1400 1054
#8 Engraulis japonicus 2.0 13.3 24.3  28.1 5.5 3.5 22 24 1089 1878
1% A Trachurus japonicus 6.1 9.0 10.2 1.4 40.9 48.8 31 17 958 331
48 D HE Navodon seprerurionalis 15.6 0.1 8.9  0.004 118.3 270.2 18 9 831 2
4188 Pampus argenteus 4.0 4.5 5.2 0.6 51.8 59.3 37 32 637 306
/N1 Pseudosciaena polyactis 3.7 9.3 8.2 3.6 30.1 18.9 28 25 630 607
LR Lepidotrigla microptera 1.8 0.9 3.3 0.2 36.7 37.4 20 1 190 2
SR AR Priacanthus macracanthus 2.7 0.3 ©1.5  0.01 123.4 253.5 23 8 179 5
HENGEA Collichthys niveatus 0.9 3.1 3.7 3.6 16.1 6.5 20 13 174 164
AW Lophius litulon 2.9 2.0 0.2 0.02 918.4 597.0 27 15 157 57
g SERE RIS Lagocephalus gloveri 5.5 0.7 536.9 11 129
B Setipinna taty 0.8 1.6 1.6 1.0 33.0 12.3 2 22 115 109
B Argyrosomus argentatus 1.2 0.4 1.7 0.08 46.8  32.4 20 12 111 10
B E B Thamnaconus hypargyreus 2.6 0.9 3.4 0.1 50.4 46.0 9 9 101 17
K YH8 Acropoma japonicum 0.2 7.2 1.7 20.3 7.2 2.6 9 19 31 985
# Pneumatophorus japonicus 0.4 3.9 0.2 0.3 174.0 102.7 22 15 23 103
40 5% K28 Apogonichthys lineatus 0.04 3.4 0.6 6.8 4.1 3.7 16 21 19 405
B2 Y5 1 Champsodon smyderi 0.002 1.7 0.05 7.8 3.2 1.6 5 29 1 521
£ BJE4T 8 Benthosema pterotum 0.5 8.4 0.5 16 270
RIF U Synagrops japonicus 1.5 5.6 2.0 16 215

W ERBSHESL; NERAKES: Wo BREVWE; Fl A
Notes : W . percentage weight; N. percentage number of individuals; W/n. weight of one fish; F. frequency in stations
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Tab.3 Yearly variations of diversity indexes of Mttom fish community

in the Yellow Sea and East China Sea in winter

'

7

Sx

Max Min  x Sx

Max Min X Sx

% X iE 4

area year Max Mino X
®E 1991 4.370 1.121 2.959
the Yellow Sea 2000 4.310 0.593 1.882
i 1991 6.411 1.254 3.798
the East China Sea 2000 6.958 0.694 2.578
AR 1991 6.411 1.121 3.465
the Yellow Sea and East China Sea 2000 6.958 0.593 2.302

0.772
0.863
1.218
1.445
1.136
1.288

2.643 0.586 1.629 0.529
2.335 0.403 1.583 0.534
2.89 0.713 2.030 0.557
3.145 0.310 1.785 0.620
2.89 0.586 1.871 0.575
3.145 0.310 1.705 0.592

0.735 0.203 0.560 0.149
0.814 0.207 0.594 0.177
0.793 0.224 0.623 0.137
0.808 0.282 0.608 0.154
0.793 0.203 0.598 0.144
0.814 0.207 0.602 0.162

¥ : Sx. #R#EZE ; Notes: Sx means standard deviation
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Fig.2 Patterns of distribution of index H '
in the Yellow Sea and the East China Sea in winter in 1991
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