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Fig.1 Sampling stations in the sections of

the southern Yellow Sea
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Tab.1 Changes of top ten fishery species in biomass in the southern Yellow Sea

2006-09 2007-03
P24 species P24 species
W W% F/ % w W% F/ %
ZWER T8 Portunus trituberculatus 1 242.74  20.99 65 iy Pneumatophorus japonicus 1136.29 43.10 13
JNE 8 Larimichthys polyactis 921.77 15.56 95 W Setipinna taty 387.10 14.70 81
MB i1t Liparis tanakae 735.48 12.42 40 W7 i Lophius litulon 140.32  5.31 50
H WU Crangon affinis 580.65  9.81 50 fit Engraulis japonicus 136.29  5.16 56
ez i Lophius litulon 331.45 5.60 40 H IR Crangon affinis 112.90  4.28 81
w7t Trichiurus haumela 291.94 4.93 55 /Nt Larimichthys polyactis 82.26 3.12 63
fif Engraulis japonicus 175.00  2.95 70 WL Charybdis bimaculata 75.81 2.87 38
H ki Argyrosomus argentatus 149.19 2.52 30 WML Wi ¥ f Liparis tanakae 50.00 1.89 75
fifi Miichthys miiuy 133.87 2.26 25 % JNHF Trachypenaeus curvirostris 44,35 1.68 69
W§ 1% Muraenesox cinereus 131.45 2.22 40 HAE S HENR Solenocera crassicornis 44.13 1.56 38
23t total 4693.55 179.27 23} total 2206.45 83.68
2006-12 2007-05
M4 species P24 species
w W% F/ % w W% F/ %
1 Lophius litulon 181.45 17.37 39 % Engraulis japonicus 1565.32 66.27 65
i Engraulis japonicus 134.68 10.59 56 Wl i Lophius litulon 256.45 10.87 76
B RN Palaemon gravieri 116.13 9.09 50 Wl Setipinna taty 125.00 5.29 35
WY Setipinna taty 77.42 6.05 56 HHE M UF Crangon affinis 58.87  2.49 59
WMB Wi ¥t Liparis tanakae 62.90 4.93 56 JNEE At Larimichthys polyactis 58.87 2.49 59
2 {1 Chelidonichthys kumu 62.90 4.91 44 W K IR KR Metapenaeopsis dalei 41.13 1.74 24
2 5 [ - % Ovalipes punctatus 55.65 4.30 33 36 0 Chelidonichthys kumu 17.14  0.75 24
/N i Eupleurogrammus muticus 47.58 3.71 61 fifi Miichthys miiuy 16.94 0.72 6
J\NE§ . Larimichthys polyactis 42.74 3.33 67 WML Liparis tanakae 16.94 0.71 53
# ¥ MR Crangon affinis 41.13 3.24 72 IR Cleisthenes herzensteini 15.32 0.65 18
23+ total 822.58  67.52 21} total 2172.58 91.97

T W, W % 43531 38 58 ol 258 0 AT B2 U FE (kg/km® ) B o8 S0 35 0k ) 1 43 B F R IR0 S R B AR

Notes: W, W% represent relative biomass(kg/km?)and their percentages, respectively ,F denotes the frequency of this species.

®2 HEEMARMEAS AL FHRHTL

Tab.2 Changes of top five fishery species in biomass in the sections of the southern Yellow Sea

1 i A4 2006-09 2006-12 2007-03 2007-05
sections species w W% W W% w W% w W%
S1 /NEE 8 Larimichthys polyactis 464.52  27.50 291.94 4.13 104. 84 2.05

YN0 F # Liparis tanakae 357.26  21.15 38.71  0.76
i Lophius litulon 276.61 16.36  526.61  26.77 195.97 4.41 418.55 8.20
B UF Crangon affinis 238.71 14.12 171.77 3.88 114.52 2.24
Wit Trichiurus haumela 91.94 5.42
W) Setipinna taty 172.58 8.80
Lt fgtt Chelidonichthys kumu 157.26 7.99
fit Engraulis japonicus 146.77 7.47  291.94 6.59 4301.61 84.24
/Nt Eupleurogrammus muticus 127.42 6.46
& Pneumatophorus japonicus 3025.00 68.31
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W i k4 2006-09 2006-12 2007-03 2007-05
sections species W W% w W% W W% w W%
S2 =Y T 1% Portunus trituberculatus 3502.42 37.95
/NEE 8 Larimichthys polyactis 1888.71 20.47
Wi Trichiurus haumela 661.29 .16
H Uk 1 Argyrosomus argentatus 412.10 4.47
fifi Miichthys miiuy 382.26 .14 6.14
B KENR Palaemon gravieri 20.06 72.58

28 5 B B #%  Ovalipes punctatus
W3k Harpodon nehereus

TR, Oratosquilla oratoria
HAEAE HEUR Solenocera crassicornis
% JNHF Trachypenaeus curvirostris
&% Coilia mystus
ST f4. Liparis tanakae
B UF Crangon affinis

Wl Setipinna taty

Wil i Lophius litulon

sk fi€ th Chelidonichthys kumu

370.97 10.43

192.74 7.72

143.55 7.39 3.92
136.29 6.13 11.61 45.97
113.71 162.10 11.33

158.06 10.97

153.23 9.56

133.87 5.65

79.03 42.65

504.03 11.77

139.52 6.18

S3 WM WiTf4 Liparis tanakae 1 845.97
HHE IR Crangon affinis 1488.71
W i i Lophius litulon 749.19
it Engraulis japonicus 466.94
JNEE At Larimichthys polyactis 276.61

Y3V e Syngnathus acus
B8 Pampus argenteus
W) Setipinna taty

W Bkt Charybdis bimaculata

E IR Cleisthenes herzensteini

32.57 21.77 2.46 72.58

26.28 5.04 7.86

13.22 100. 81 25.44 91.94 8.23 50.81 33.37

.25 108.87  24.67 150.00 4.62 216.13 19.82

.88 83.87 128.23 8.28

49.19 0.11 53.23

26.61 1.17

62.02

1 130. 65 6.83

2.3 BlIEYERTEIHREDEETHL

2006 4F 9 JI itk AR O PR IR % o, N
5 645.97 kg/km®, DL H 5% 25 IS J2 2K O &5
2006 4 12 H AR 5 5% B2 5 AR,y 1 273. 98 kg/
km® DL 522K U2 025 L (H b |2 a2
4R GF 9% U % B AL A R 52007 4F 3 R 5 T A X
YR B A 22 8L 48 B 2 630.56 F1 2 361.99
kg/km®  DURZ KN TE(E 2),

S1 Wrifi, 2007 4F 5 F AH X 9% U5 %% 8 B
2006 4F 12 F #H % 3¢ 5 %% B2 55 A%, o 2006 4 9
AR 12 LV 52 2 FR 2 26 0 32,2007 4F 3
AFS AU b2 a2k 5 S2 Wi, 2006 4 9
AR B 5 B e, LAIS )2 L S T 5220 3=

2006 4 12 H DLk AR )ZE 28y 32,2007 43
AURZERMIRZE LR F,h F)R A 55
Y HEE L2007 4 5 H LArp 12 f 2RI 2 fa 28
Sy, F SR o R Y LG EE 5 S3 T TET L, 2006 4R 9
F AR R R 5% B A, LA e R AR E ol &2
2009 4 12 AR E MG B R AN E,
2007 4F 3 HUAH BRI £ Hoe KRR )Z
el R 1 T, 2007 4E S H DU 2SR
SERAFE(EI) .

A5 MUY A= Py A~ PR AR BT i K 2 80K T 40
go S Wrim LUA BT & /N T 40 g By 3, K5
KT 90 g MR 7 85 g Ll 5 S2 BT L DA A&
it/ T 40 g AR R 3 ,2006 4R 9 Tl A=)
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Fig.2 Relative biomass variations in different fishery ecotypes in the southern Yellow Sea
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Fig.3 Relative biomass variations in different fishery ecotypes in the sections of the southern Yellow Sea

http : // www. scxuebao. cn



430 Ko7 OF IR 37 %

50
6.0 - 20064F09 4 Sep.2006 :2006%09)% >ep.2000
2006512 Dec,2006
5.0 +2006£‘312H Dec,2006 4.0 + _‘_2007£|:_‘03H Mar,2007
-+ 2007403 H Mar,2007 2007405 H May,2007
- 40 —-20074£05 4 May.2007 Z 30 i
= 3.0 N
on ] L
i "L NAYsr:
0 1 1 1 1 1 1 1 1 O 1 1 L L X \\ N A ,A\A.L\,‘;
<10 20 30 40 50 60 70 80 90 100110>110 <10 20 30 40 50 60 70 80 90 100 110>110
MERJFER /g body weight MERFE R /g body weight
(a) W]
0r -o-20067F09 H Sep,2006
30 +2006£|509H Sep,2006 50r —0—2006212E Deelé,2006
40 | ~0-20064F12 3 Dec.2006 a0k ~+-20074E03 H Mar,2007
2007403 F Mar.2007 0 ~+-20074E05 H May.2007
z 30| -+-20074E05 H May.2007 . :
2 - %
1.0
0 0
<10 20 30 40 50 60 70 80 90 100110>110 <10 20 30 40 50 60 70 80 90 100 110>110
AMEETIR/g body weight AMMA TR /g body weight
© (d)

B4 BHEHMEEELENMHEYSE
(a) ks (b)S1 Wi ; (c)S2 Wrimi; (d)S3 Wi,
Fig.4 Biomass spectra of fishery species in the sections of the southern Yellow Sea

(a)total; (b)S1 section; (c)S2 section; (d)S3 section.

2.4 AR ZER AT U ®3 HEHEMEYSHEEH
S2 W7 TR F R 2 S RE R4S BORS &5 L 9 ELIC AP & Tab.3 Diversity indices of fishery species in the
%ﬂl \ﬁ%ﬂgﬁfﬁéﬁﬁﬁ%Eﬁgﬁjﬁﬁﬂttiﬁ% ) sections of the southern Yellow Sea
L PR FRRHLE B - BN
S1 F1 S3 Wy TH 2 A 4 45 F e Ik, Fh 25 39 50 B 45 5K W;:‘ﬁ Fo % o %y %
AR F T AR R AR R (R 3) . B D I H
) 4 S0 " A S] S1-2006-09 49 3.77 0.50 1.95
006 49 JI 19 S#%ﬂ 53 Mﬁiﬁl\"% 2R ELST $2-2006-09 70 5.08 0.52 2.22
S2 .83 Wr i 43 = AL ZEHE (I S) . $3200609 53 4.16 0.51 2.02
2.5 B REEMERBRFHLEER $1-2006-12 53 4.37 0.68 2.71
$2-2006-12 72 6.20 0.71 3.05
3 K

2006 49 A (12 7 A1 2007 48 5 H ol b 2 $3-2006-12 35 3.36 0.63 2.25
WEETERE Y EREE R FEMERE, I $1-200703 56 4.33 0.37 1.47
H 2006 49 H F1 12 H ¥k Fp 2%k 5 %2 K R 82-2007-03 60 531 0.73 2.99
N . ) o . $3-2007-03 51 4.30 0.41 1.60
W3 IE A5G ,2007 4 3 il AR B S S1-200705 37 2.79 0.22 0.78
JE R 5L S T A 452006 4 9 H 12 A Fl 2007 $2-2007-05 69 6.19 0.57 2.43
I A M 5K E AR B IR, e AL i UEE 20

S3-2007-05

$3-2007-03
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Fig.5 Similarity of fishery species composition in the sections of the southern Yellow Sea
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Tab.4 Correlation between environmental factors and fishery resource structure in the

sections of the southern Yellow Sea

A factors

I 8] time
F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11 F12 F13 F14

2006-09 Fl1 1

F2 0.245 1

F3 0.077 0.395 1

F4 0.076 0.869 " 0.457* 1

F5 -0.206 0.001 -0.029 0.084 1

F6 0.349 0.848 " 0.058 0.492* -0.104 1

F7 0.935"-0.048 -0.032 -0.198 -0.272 0.118 1

F8 0.340 -0.070 0.148 -0.032 -0.187 -0.127 0.352 1

Fo 0.710™ 0.044 0.138 0.015 -0.247 0.039 0.695™ 0.899™ 1

F10 0.461" 0.511* 0.197 0.346 -0.424 0.537* 0.286 0.435 0.528" 1

F11 0.313 0.618™ 0.045 0.550" -0.136 0.556* 0.137 0.138 0.225 0.491° 1

F12 0.783 " 0.328 0.056 0.122 -0.410 0.459* 0.750™ 0.060 0.385 0.421 0.528° 1

F13  -0.428 0.230 0.102 0.448 -0.008 -0.031 -0.569" -0.139 -0.286 0.034 0.196 -0.484" 1

F14  -0.679 ™ -0.084 0.050 0. 140 0.128 -0.283 -0.731-0.237 -0.466" -0.273 -0.344 -0.829™ 0.811™ 1
2006-12  Fl 1

F2 0.595° 1

F3 -0.045 0.200 1

F4 0.426 0.959 " 0.086 1

F5 0.848 ™ 0.761 " -0.133 0.609° 1

Fo6 0.087 0.117 0.025 0.175 -0.084 1

F7 0.994* 0.514 -0.071 0.343 0.801 ™ 0.093 1

F8 0.547° 0.224 -0.355 0.184 0.453 -0.080 0.549" 1

Fo 0.961 " 0.513 -0.061 0.361 0.757™ 0.128 0.965™ 0.694™ 1

F10 0.739™ 0.573* -0.027 0.430 0.781 " —0.263 0.699 " 0.479 0.646™ 1

F11 0.557" 0.567* -0.095 0.519" 0.597" 0.065 0.507 0.138 0.413 0.781™ 1

F12 0.775™ 0.668 *—0.131 0.561" 0.825-0.052 0.731™ 0.622" 0.709™ 0.919™ 0.693 ™ 1

F13 0.253 0.481 0.088 0.475 0.348 -0.148 0.202 -0.233 0.099 0.527% 0.832™ 0.309 1

F14 -0.076 0.406 0.324 0.470 0.010 -0.169 -0.118 -0.417 -0.161 0.147 0.350 -0.033 0.747* 1
2007-03  Fl 1

F2 0.198 1

F3 0.121 0.995* 1

F4 0.576" 0.669* 0.603" 1

F5 0.433 -0.114 -0.172 -0.080 1

Fo6 -0.080 0.142 0.124 0.220 -0.026 1

F7 0.899 **-0.173 -0.241 0.307 0.390 -0.134 1

F8 0.128 -0.747 7 -0.782"-0.239 0.224 0.042 0.480 1

Fo 0.391 -0.649 ™ -0.702 " -0.076 0.339 0.017 0.688 ™ 0.962™ 1

F10 0.317 0.227 0.191 0.278 0.298 0.156 0.183 0.041 0.132 1

F11 0.220 0.360 0.330 0.591 " -0.252 0.192 0.042 -0.084 -0.010 0.631" 1

F12 0.458 0.430 0.388 0.505 0.190 0.193 0.216 -0.189 -0.047 0.921* 0.669 ™ 1

F13 0.479 0.574* 0.527% 0.775-0.077 0.415 0.207 -0.339 -0.190 0.409 0.6477 0.654™ 1

F14 0.159 0.513 0.504 0.658*-0.526" 0.010 -0.090 -0.441 -0.365 0.178 0.776 ™ 0.381 0.619% 1
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[AF factors
[5}E] time
Fl F2 F3 F4 F5 F6 F7 F8 F9 F10 F11 F12 F13 F14
2007-05 Fl1 1

F2 -0.062 1

F3 -0.097  0.99%6™ 1

F4 0.225 0.420 0.343 1

F5 0.596" —0.183 -0.241 0.378 1

F6 0.296 0.084 0.065 0.224 -0.042 1

F71 0.969 "-0.179 -0.203  0.055 0.561* 0.153
F8 0.358 -0.488 -0.493 -0.186  0.292 -0.029
Fo 0.7727°-0.362 -0.386  0.014  0.535" 0.133
F10 0.375 -0.155 -0.142 -0.263  0.026  0.346
F11 ~ -0.290 -0.003 -0.020 0.218 0.034 -0.105
F12 0.629" -0.111 -0.103 -0.216  0.234  0.099
F13 -0.469 0.331 0.332 0.226 -0.427  0.209
Fl4 -0.179 0.085 0.069 0.232 -0.036 0.140

1
0.471 1
0.846™ 0.837™ 1
0.303 -0.026 0.074 1
-0.235 0.164 0.068 -0.840" 1
0.620" 0.298  0.437  0.815-0.702" 1
-0.538" -0.365 -0.447 -0.501 0.546" -0.749™ 1

-0.200 -0.030 -0.038 -.570"  0.803™ —-.634" 0.819™ 1

TE:# . P<0.05; %% . P<0.01, FL 3k Fh2 8, F2. iffoly Uik s F3. v B2 06 FAL R 2 M 28 FS. S L2 F6. MREE s F7. D F8. H';
F9.J'; F10. RIZIE s F1L RIZELAL ; F12. I8)Z 2 F13. IRJZ$hE Fl4. R
Notes: F1. fishery species number; F2. fishery biomass;F3. pelagic fish; F4. bottom fish; F5. cephalopods; F6. crustaceans; F7. D; F8. H';F9.

J'; F10. sea surface temperature; F11. sea surface salinity; F12. sea bottom temperature; F13. sea bottom salinity; F14. depth.
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Seasonal variations of fishery resource structure in the
sections of the southern Yellow Sea

SHAN Xiujuan', SUN Pengfei'”®, JIN Xianshi'*, DAI Fangqun'
(1. Key Laboratory for Fishery Resources and Eco-environment ,Shandong Province ,
Yellow Sea Fisheries Research Institute ,Chinese Academy of Fishery Sciences,Qingdao 266071 ;
2. College of Marine Sciences ,Shanghai Ocean University ,Shanghat 201306, China)

Abstract. In order to elucidate the dynamics of fishery resources structure in the Yellow Sea,based on the
bottom trawl survey data by R/V “Beidou” from September, 2006 to May, 2007 in the sections of the
Yellow Sea( S1 section is located in the northern part of the southern Yellow Sea, S2 section lies on the
border of Yellow Sea and East China Sea, S3 section is located in the central part of the southern Yellow
Sea ), the species shifts, abundance dynamics, fishery species diversity and their relative factors were
analyzed. A total of 156 species were collected, mainly composed of fish species( 109 species) ,including 97
demersal species; the top ten species catch was beyond 60% of the total catch,and the species composition
was similar, as well as the species composition in every section ( excluding S2 section ), including
Larimichthys polyactis ,Lophius litulon ,Liparis tanakae , Engraulis japonicus,Crangon affinis and so on,but
the proportion of these species in the total catch greatly changed. The biomass spectra in every section mainly
distributed not beyond 40 g. The diversity of fishery species decreased in each section from the northern part
to the southern part of the southern Yellow Sea,and the diversity of fishery species was positively correlated
with species richness. From above mentioned, the significant seasonal changes were found in the fishery
resource structure of the sections of the southern Yellow Sea,and these changes were mainly attributed to the
variations in the relative abundance of the main fishery species, also closely related to the sea bottom
temperature and sea salinity.

Key words: fishery resource; community structure; diversity; biomass spectra; environmental factor
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