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Bk B 1999—2012 4ERk (8 A2 9 A
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1.2 #HEREMBIELERE

BEAS Ul A T AR I AR AR T 1A 4
B 1 D0 41 B AL DU R 4 1 AR A
FERPT H S _Eie sk gk, B SRR, RAEEI
B bl 2 S0 3 HEAT A P PR TR AR Wy
Mg o FRAGE R TR RRCR R AR S R
WARAROAAT TR, AR5 ol S H 1 AR R
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(g),T vl s 45 I [A] (h) o S35 IR i3T5
7 e LA b 1) B 5 RE i KR B0 4 455 55 )

38 i3k (CPUE) /R A, X BT A7 W il 64 37 4 ik
;:j,j 500 RCF 7 B S R F s 7L, =
o S CPUE, - TL/Y CPUE, ,&h TL, g% k 4Ef)
im1 i=1
34 | I E SR, CPUE, S k RN KW R i (9 CPUE,
o, < TL, JHABIRE | TR
E% 32 1.3 FEBRWEYFKEREFREEKRR
w- B 1999—2012 4F £ 4 i B BULL B 35 #)
307 < 90% Lk b Yy B W) Fh A4 R KRL T A FR (R
1) A A i A RS K ISR Y R 2
=2 PG AL AT, 3 2 AR S O 0 LA SR
120 122 124 126 128 (15 - 16 ] A 4025 W Fb i 8 95 S5 90, S 4 38 3
%’iﬁgd? M, AN RERE BRI S 5 [ 2R JR 590, P HAR
% M ( Trichiutus japonicus ) Hl /N T M
E1 SFRAESEETEE ( Larimichthys polyactis) ) % 14 8 35 % & % 1) =
Fig.1 [Illustration of the survey area % %%ﬁﬂ%ﬁﬁﬁ 5 [16] N
®1 PEKEIEERGMEZERSEERR
Tab.1 List of main species in surveys and their trophic levels referred
I HT %4 2 IR R b J5 22
Chinese name Latin name average trophic level SD
H A4 £ Trichiurus japonicus( Temminck et Schlegel,1844) 4.5 0.80
JNEE f Larimichthys polyactis( Bleeker,1877) 3.6 0.63
EEN Scomber japonicus( Houttuyn,1782) 3.1 0.40
iR ER Pampus argenteus( Euphrasen,1788) 3.1 0.40
H AT 3 1 Trachurus japonicus( Temminck et Schlegel,1844) 3.4 0.45
i) Setipinna taty( Valenciennes,1849) 3.2 0.40
il B8 Psenopsis anomala( Temminck et Schlegel 1844 ) 4.0 0.30
11 fa Pennahia argentata( Houttuyn,1782) 3.5 0.43
Z B b R Desmodema polystictum( Ogilby ,1898) 4.2 0.51
Ji 3k 1 Harpadon nehereus( Hamilton ,1822) 4.2 0.73
ok Sk A A Collichthys lucidus( Richardson 1844 ) 3.5 0.50
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gx1
s HT %4 FYE SR ER b Tr 22

Chinese name Latin name average trophic level SD

I £ i Thryssa kammalensis( Bleeker,1849) 3.1 0.36

ik 2% f6E 0 Chelidonichthys spinosus( McClelland , 1844 ) 3.6 0.5

it TR i of] il Gastrophysus spadiceus( Richardson ,1844) 3.5 0.4

1hg 65 Muraenesox cinereus( Forsskal,1755) 4.1 0.66

H A fi Engraulis japonicus( Temminck et Schlegel,1846) 2.6 0.22

T i fiffe Lophius litulon( Jordan,1902) 4.4 0.8

o 7t Hoplobrotula armata( Temminck et Schlegel,1846) 4 0.66

W g Scomberomorus niphonius( Cuvier,1832) 3.620 -

N 22 bl R MRt Amblychaeturichthys hexanema( Bleeker,1853) 2,98 -

22 T s Wy 4% Coelorhynchus multispinulosus( Katayama, 1942 ) 3.4 _

AN o Liparis tanakae( Gilbert et Burke,1912) 2.99 -

KVHERE 2 fa Todarodes pacificus( Steenstrup ,1880) 2.33() _

SIJAE 15 Loligo edulis( Hoyle ,1885) 2.5@ -

=R T Portunus trituberculatus( Miers ,1876) 1.6 -

20 5 1 Ovalipes punctatus( de Haan,1833) 1.6 -

B AR Solenocera melantho( de Man 1907 ) 1.5% -

v Stomolophus meleagris( L. Agassiz,1862) 1.5@ -

W H KBk Aurelia aurita( Linnaeus,1758) 1.5@ -

A 08 K B Cyanea nozakii( Kishinouye,1891) 1.5 -

T ()3 ACKREESRATWRELE FENE ) ()3 AR - AW Rk eSS HAS Bk A

FishBase [ |4

Notes ;: Trophic levels labeled with (1) were referred from reference 15 ; Trophic levels labeled with(2 ) were referred from reference 16 ; The rest of

trophic levels were referred from website of FishBase!'*/

1.4 BERITHNAE

K H & 4% % 25 % (hierarchical clustering
analysis ) JE17 3 73 #r , 16 45 BRI B 5 ( Euclidean
distance) I O % 2K 48 i &, R M &% KB &k
(complete) """ j st R G il 4k ot amap T H
£ Py heluster o8 BSE BUEFAE . 2k 11 0 SR
R A9 Im pR %

2 RS0

2.1 ZELVRBAREHMEETL

5 R Won , Z8U4FE i B CPUE $47E 200 000
g/h FN S, T AE 2004—2007 4F, gy T /K B B¢
IR E %, 1 CPUE BEXY S ~7 %, T BUUA LA
R R R T S v ) il b e D T R B G B AR A
RN/ B T A R A AR MEBE N (I8 2) o A
¥ K O [ B K U g H ( Stomolophus
meleagris) . {0 85 7K £ ( Cyanea nozakii) F1i H
IKEE(Aurelia aurita) 55 ] F385% W] L& 1 FoAth il
PRI AL RRAE (18 3) o # B 14 AE R R )
ol iy 2 AR U B /N HE I, B9 B e K ) A

b Ff 07 AR T HES B R 5 0 % B /N W)
(K 3) .

ERNG R R I P T  E
U5, BPEAE K B 28 % 19 2004—2007 4, H A7 £
14 T8 R AT PR AR5 3 R KO T /)N B B R AE K B
2 R R] 32 30 5% ), L% R A O B AR . UK B SR
KT (1999—2003 4F ), 42 % fa Fh 25 44 AH X - Fa o
KB 2R 5 (2008—2012 4§ ) , 5= B fa il 45 14 52 3
ANFRE FRAE, W 2009 4 H A AT 3¢ o ( Trachurus
Japonicus) B 5 5 F AT AR B 3G, b 9 4K
2011 4R /)N f &)y £009¢ R B S8 1 B H AT
i S/ AR A Z A 3) .
2.2 mWMEMEETURELSHW

55 R, 2006 4 5 2007 4 RK IR B B A
(F4) XM AERM g R R 2 HA Y, 558, 1
T3 1T SR O 85 R 1Y) 2004 2 2005 4 B S X 51 F 1
TR R & ) Y H A 4F iy . 2004—2007 4 i
B K I D g B T B R R, A U () G Al v B U
AFX 1T B % U5 4 i 2D, 2009 F1 2011 4F (19 21 1% 25
5 H At B 30 R R A0 . 2009 4F B U5 25 48 1 R
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ik FAS AT 5 £1 ] 85 ( Psenopsis anomala ) F141 152011 4R, L4509 1 25 R A J2 /) B 4)) £ Y BE
8 ( Pampus argenteus) 9% J5 & 3 B B & F H At i) T8 R )

é % Thryssa kammalensis O£ B Eﬁl Desmodema polystictum wkEHE Hoplobrotula armata
ﬂ ﬂ astrophysus spadiceus BEIR L Loll 0 edulis ors ﬁi’f“ﬁ%ﬁ!ﬁxfﬁﬁ Amblychaeturichthys hexanema
Muraenesox cinereus DGR A Col ichthys lucidus O E{ i Pennahia argentata
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= Portunus trituberculatus B % comberomorus niphonius DR % 44 Todarodes pacificus
O%REEH Chelidonichthys spinosus DXk ﬁﬁg Coelorhynchus multispinulosus Dj(m T Solenocera melantho
uiﬁgﬁ Harpadon nehereus o4 5@] #& Ovalipes punctatus Scomber japonicus
DZEJ@E’ Psenopszs anomala Bl Ser l inna taty l ﬁE Pampus a Eem‘eus
oM Trac urus japonicus D/J\ﬁﬁ% )Larzmzchthys polyactis(young) B/NEH Larimichthys polyactis
o EM:? Sﬂ ) Trichiurus japonicus(young) @ Elg%ﬁ‘# Trichiurus japonicus o AKEE Aurelia aurita
DAf Cyanea nozakii B PigHL Stomolophus meleagris
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Fig.2 Structure of main species of different years in survey area
s =% g Thryssa kammalensis DL B R Desmodema polystictum BERE Hoplobrotula armata
DFEBE IR Gastrophysus spadiceus BEIRIE LR Loligo edulis O N2 581 R R 8 Amblychaeturichthys hexanema
B8 Muraenesox cinereus OPLHFEE A Collichthys lucidus O A &ifa Pennahia argentata
DAENiF4 Liparis tanakae B H AR Engraulis japonicus B Lophius litulon
B =PEAR & Portunus trituberculatus B S 8 Scomberomorus niphonius DAEEREIZR A Todarodes pacificus
DEREEH Chelidonichthys spinosus DL BEYILE Coelorhynchus multispinulosus DB Solenocera melantho
oJi3kfa Harpadon nehereus o4l /5 B B Ovalipes punctatus H A Scomber japonicus
DRIEE Psenopsis anomala Bl Setipinna taty D4REE Pampus argenteus
o134 Trachurus japonicus O/NE (%) Larimichthys polyactis(young) O/NEHA Larimichthys polyactis
B HARM (%)) Trichiurus japonicus(young) B HARW & Trichiurus japonicus
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Fig.3 Structure of main species of different years in survey area without jellyfish
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(2008—2012 45 ) % Y5 45 ¥4 i 2y g 58 A3 34 3
BEUR R AR B e AR (18] 3) |, B 3l JA S 4
T L AR, R AR B, KRR R R
2000—2001 4 % 5 iy Wi 199, 5 K B Bk 5 By
2008 2010 4 % 5% Y5 i 05 0 7 I LU A0 5 K B
RHTIARY 1999 ,2002—2003 4F PR AR A, 55 7K B
TR JE ) 2012 AE B A S R B 4500 5 ) A A
B L Je J 7E 2008 F1 2010 4F 4B 32 58 Kk W 5
M) % Y 44 1 11 2009 1 2011 4 AR 445 8K 0] DAk
LN R KB A S5, B8 U5 I8 Sl AR 98 4 5 2 0L 2 i
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Fig.4 Clustering dendrogram of survey years

“ %" indicates year of jellyfish bloom; “ 1 ” indicates year of
relative peak of fishery resources;“ | 7 indicates year of relative
low of fishery resources; “

” indicates year before jellyfish

bloom;“ | indicates year after jellyfish bloom
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HRAE R0 7E 1999—2012 4F[a] i BLAY HFAE | 5T
TR LT TR 9% 235 ) v BT AR 1) M A6, 245 45 £ b )
R A, n] LU A 0F 5 e 32 1) 3= 22 3l 5%
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Bl 3o 5 PR MR B &, oy FH AL 22 55 1 b 1 2E
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J& T A A, B Y A AN A 2 5 ) ) At £
Y BE R, T HL B T SO I 25 A 1 T Al (I
2,183) o (2) LBl %A S B IRAE IR A 7K 4k
o RNTERC G R 7/ B AR W 1 -8 s Bt e
IR I B BE VR 20% ~ 30% Ji A |, 2K sl R
LA A B B X AR WS ) H AR A
R/ INE A, BROKBE R AR 0y, A AR £ o ik P D
A BT IR 2 A — R SO R A — 2
(B3). (3)FHfM, 75 F b iz
P55 B ZAL T — A BAR B 7K, TR R R AE 1, i
TAAE L, B IR AR L OE R A — AR
W S 0 2 A, AL IX A B R B I 2 R A B 2 K
Tl AR O AR AT LUKE 1200 Fl i) 2% AR 32
FRIE o AWEFE b By /)N 8 f0 &)y (0 H A AT 56 £ a] LA
9 J& 12,2009 4F 1 2011 45 43 51 DL AT 46 £ /)N
B L)) 0 /N R R ERRRIE . (4) B
Tl 32 fb B B VR TR 1% K S8 IE H AR ER A B,
T H B i A 23 e ROKR I 3l , BT o B 451 34 7
— UL T AW R Tz R 2R A R
( Psenopsis anomala ) . 5 8 F1 ¥ ) ( Setipinna
taty) o (5)KEEFERERN . E @8 KB R H KB
AR R T R e B R 3 PR e K BEACAE K BE R KR
I3 A 0 4F O oty B, Gl AR O 3 R A R B
(6) (UL A o T A0 Al o ol , G % U o AR,
ARG F AR, AR TE A AR O T S RE B
o T8 UL A A 2 BT T U R AR, A L2 T
PR B A X6 A

30T 20 P9 4 ol B R 0 AT R AR AR A5 R R,
%1 HANA H A8 (Scomber japonicus) , H & i
K AE K BE R AR AE 2 B W Bl 5 2
L), KRR B AT Y BE IR B K OF WY R T K B
kKRG K K B2 R R AR R K2 T
R 5, 0t B0 A LA P s 25 5 4 AW
v, 5 A5 50 2 AR AR B, K BE R KRS Y E IR
AKPAE W RGO A I 2B 3 A
AP, SR BOR 3 AR A AR A (E AR X =
18 5% 5 8 7K A A AR (&1 6) .
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Fig.5 Clustering dendrogram of main fishery species
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8B SR AR AL K EAT L4y R 3 AN B
1999—2003 4[] , - ¥4 & 57 G A2 Z A X P AR L E
FEGIK T A XT 8 15 5 2004—2007 A JA], By T K B
R E T 298 55 G BE R BLAR ) i 8 o TR
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B 2K gk B K BF 8 & [ K, HLAE 8] 3 30 5 i )
ZUCIE 7)o 2003 45 Fi 5% U5 85 R AR A B AR g
H IO 478 55 O X AR A 5 T 2008 4F )5, oF- 35
SR A1) B iR B B s TRl (B 7)), AR
ARG UR % WA R B HE R RS &
B R Sy £ P 2 B A5 1 AR A

4.0 9

.....................
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35 ° Ex(&x ......
= 3.0 v
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Fig.7 Average trophic levels of main fishery
species of different years in survey area
Red dotted line indicates the average value of trophic levels

among corresponding years
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0.001) . WLEE A N4 13 76 A bs 2 i b 1) 17 &,
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A preliminary analysis of variation characteristics of structure and average
trophic level of the main fishery species caught by paired bottom trawl
in the East China Sea and the Yellow Sea during the fall season

LIU Yong" , CHENG Jiahua
(Key Laboratory of East China Sea & Oceanic Fishery Resources Exploitation and Utilization ,Ministry of Agriculture ,
P. R. China ,East China Sea Fisheries Institute ,Chinese Academy of Fishery Sciences,Shanghai 200090, China)

Abstract; To understand the long and consecutive variation characteristics of fishery species structure in the
East China Sea and the Yellow Sea,using the method of clustering and average trophic level analysis, stages
and features of main fishery species structure variation have been summed up and analyzed, and the main
fishery species have been classified into groups, and the relation between average trophic level and fishery
resources density has been analyzed,based on 14-consecutive-year fishery resources survey data in autumn
from 1999 to 2012 by paired bottom trawl. The results show that the development of fishery species structure
could be divided into 3 stages,including the early stage of jellyfish bloom (1999—2003) ,the outbreak stage
of jellyfish bloom (2004—2007 ) and the later stage of jellyfish bloom (2008—2012). In the early stage,
variation period of fishery resources is 2 years;but in the later stage the period changed to 1 year. With 5
years of development after jellyfish bloom,it seemed that fishery species structure recovered to a stage close
to the early stage of jellyfish bloom. By clustering method the main fishery species could be classified into 6
species groups, including blooming( e. g. Stomolophus meleagris) ,advantage (e. g. Trichiurus japonicus and
Pseudosciaena polyactis) ,unusual (e. g. Trachurus japonicus) ,common ( e. g. Psenopsis anomala , Pampus
argenteus and Setipinna taty) ,jellyfish accompanying(e. g. Cyanea nozakii and Aurelia aurita) and rare (e.
g. Scomber japonicus, Harpadon nehereus etc. ) species groups. By comparing quantities of species before
and after jellyfish bloom,the species of rare species group could be classified into 3 groups:one with species
whose quantity changed from high to low (e. g. Harpadon nehereus, Coelorhynchus multispinulosus etc. ) ,
one changed from low to high(e. g. Scomberomorus niphonius ,Solenocera melantho etc. ) and the other with
no change (e. g. Scomber japonicus) , who in these groups had some characters of indicator species for
ecosystem health state. Based on the data of 14 years,the relation between average trophic level and fishery
resources density was significantly negative( P <0.001) ,whose equation was 7L = -0.896 5 - In( CPUE)
+14.142 1(TL means average trophic level, CPUE means catch per unit effort). The relation shows that the
average trophic level of the marine ecosystem decreases with the increase of its total resources quantity , and
vice versa.

Key words: paired bottom trawl; fishery species structure; average trophic level; the northern East China
Sea; the southern Yellow Sea
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