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k1 8. BE REUREESTIESEXERYERRTAL
Tab.1 Trophiclevel type of main fishesin the catches of Bohai Sea, Yellow Sea, East China Sea and South China Sea

‘%%é}i?@%ﬂ ¥4 Chinese/English name P T4 scientific name %é%?ﬁé& ERYME stdev
trophic level type average trophic level
fifi i flathead grey mullet * Mugil cephalus 2.00 0.17
A grey mullet” Mugil soiuy 2.00 0.19
fifift herring Clupea pallasi 2.20 0.20
LSEEE YT 1 sardine Sardina melanostictus 2.28 0.50
ERYEREES T ffifa sandlance Ammodytes personatus 2.30 0.10
Can.livomus fishes B84 pomfret Pampus argenteus 2.53 0.10
in low class
it filefishes Navodon septentrionalis 2.70 0.40
#1t long-finned herring Ilisha elongata 2.73 0.64
figf anchovy Engraulis japonicus 2.75 0.50
ff i sea bream Chrysophrys major 2.90 0.49
H§3E 0 spinyhead croaker Collichthys lucidus 2.93 0.60
Ffifa silver croaker Argyrosomus argentatus 3.00 0.43
Y YPiéh Japanese jack mackerel Trachurus japonicus 3.00 0.00
R L RES 4x#8 1t golden threadfin bream” Nemipterus virgatus 3.00 0.57
carnivorous fishes  #Ufif4 yellow drum Paranibea semiluctuosa 3.15 0.20
in middle class W62 Japanese scad Decapterus maruadsi 3.18 0.45
/NEE £ small yellow croaker Pseudosciaena polyactis 3.26 0.63
734t tilefish Branchiostegus japonicus 3.35 0.50
K large yellow croaker Pseudosciaena crocea 3.47 0.56
f1BEf banded grouper Epinephelus drummondhayi 3.50 0.60
B fi40 chub mackerel” Pneumatophorus japonicus 3.50 0.80
P a2 it miiuy croaker Miichthys miiuy 3.70 0.37
carnivorous fishes % spanish mackerel Scomberomor us niphonius 3.73 0.80
in high class H# 14 hairtail Trichiurus haumela 3.80 0.40
W68 morey eel Muraenesox cinereus 3.83 0.67

HE: *EFR YRR A F FishBase (http://www.fishbase.org), HAR H FXRFMEN | 45 ATk A P50, JFREE & 4UE.
Note: * trophic level data adopted from FishBase (http://www.fishbase.org). Other trophic level data adopted from Deng et al.l), Wei et al.””}

and Zhang et alt'*" "%,
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Fig. 3 Composition changes of fish catches in the eastern seas of China and South China Sea as a whole
The scientific names of the fishes were shown in Tab.1.
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The scientific names of the fishes were shown in Tab.1.



114 K 7 R

%24 %

24 WiBGEEEFEFRERMR

TE B V5 1) f0 28 38 TR R o, AR
TR E AR BB, PERBRNE
PEA A o BRI R R, M 20 tH4g
80 AR 60% 2547, T REE] 2013 4R11 40%; =8
TP R BT AIEH B — BRI B T,
M 1983 AEY 10% EFHE T 2013 4ER) 35%%
(F 7). o, AREFRHN B2 L BiIRR R
g ea AN, HAbfa SR TR, PEFR
PR BRI L BIRR R iS40, Hofhfa AR R
IR mERRN RIS R fa
K RN £ o), HoAlfa 28R A 8),
25 AEMELARESEXERERERMEK

FEATRME L 7 20k i, AR DA AR S B
PRI E R, AR BRI LR B v B T
B FAZEAR KR (2003—2013 AF A 240 % 5
50%75 A7), (B R F A D ST G LA B G
T B e L T A e 0 D DL B v HL R
BB LR SRR T 5 R B R i H AN AH
R, (A WL R AR R R (B 9),

AN FE B VR ML 77 5 i R v, i It 4R
7E 4 R o s E A 40%~50%), 4K
Ak HLABIAE 2000 4FF 2 ETHE# 2000 4 5 1w
ZERN T NN a1 M oA Tl W
Pl 1) 36 4R B 3] 2 A B R A B L A L i
—E W LT A 10),

FEARTRE Y 7 3R 5 5 A [R]85 TR g 28 0 ifa

60

Lef/% percentage
N w N W
S S S S

—_
S

(=]

A 7 BRI L OC R b, AR T S
FEL I, I, 3 O R A% LA o g o R L 4]
B 58 E RN M A R L R
TAHIE(P<0.01), 51K, FIE RN MM
)30 35 LA 2 — 2 B IE A O (3R 2); R I Sl 4
I 5 S I o I U R S KBRS MBS s
P15 8 E RN M AR L R
IEASE KR (P<0.01), [FEF, M, &M, FH
AR 508 F2 9 A B £ 28 1 it AR e it S —
FEMIEASCRR, M5 s R R a2
AR SR & TR DCE R (P<0.01, 4 2),

70 ¢
60
50+
2
5 40
5]
8
X .
§ AV
20} /\/
(]
10% —— K A2 carnivorous fishes in low class
2 Py M9 camivorous fishes in middle class
é&lﬂﬁ’ a2 carnivorous fishes in high class

— e e e e e e e e

K7 R AR AN [ IR A R 1A Al

Fig. 7 Composition changes of different fish trophic level
clusters in South China Sea

4} year
= 1983 m1991 = 1999 2007
= 1984 = 1992 =2000 2008
= 1985 1993 =2001 ~ 2009
= 1986 = 1994 =2002 ~ 2010
m 1987 ®1995 #2003 =2011
= 1988 = 1996 2004 =2012
m 1989 = 1997 m2005 - 2013
=1990 = 1998 m2006 = 2014

- e

i
B
Hedn
VTH
it
L2k
T
L]

El!lﬁﬁr

Jeth

ﬁ}&l&l@l&l&liﬁlﬁﬂ@\(
K E B K £ KR &§ § 7 £ &
£ 4 g <
ﬁ’?éspemes

B 8 R AR Fh AL AR 1k
KA T 2R IR 1.
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The scientific names of the fishes were shown in Tab.1.
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*2 TRIERERESTEEFARLBGIEREELBRP A SELGIREX M
Tab.2 Correlation between the percentages of different trophic level fish catches and the percentages of different
fishing gear catchesin total catches

R

carnivorous fishes in middle class

carnivorous fishes in high class

r=0.485", P<0.007, n=30
r=0.695", P<0.001, n=30
r=0.724"", P<0.001, n=30
r=0.173, P<0.361, n=30

r=0.495"", P<0.005, n=30

r=-0.837", P<0.001, n=30
r=-0.797", P<0.001, n=30
r=-0.891", P<0.001, n=30
r=-0.891", P<0.001, n=30
r=-0.679", P<0.001, n=30

ey
MG seas ¥ E. fishing gear ) fix r.?'fiﬁ
carnivorous fishes in low class

i trawler r=0.596"", P<0.001, n=30

. M purseseine r=0.335, P<0.071, n=30

o AR A P

the eastern seas HI gill net r=0.427", P<0.019, n=30
of China EE M set net r=0.705"", P<0.001, n=30
#)H. tangle r=0.551"", P<0.002, n=30

i ™ trawler r=0.416", P<0.022, n=30

FEI™ purse seine  r=0.215, P<0.253, n=30

i

HIK gill net
B setnet

#JH tangle

r=0.342, P<0.064, n=30
South China Sea ’ ’

r=0.395", P<0.031, n=30
r=0.452"", P<0.012, n=30

r=-0.878", P<0.001, n=30
r=-0.605", P<0.001, n=30
r=-0.880", P<0.001, n=30
r=-0.778", P<0.001, n=30
r=-0.769", P<0.002,

n=30

r=0.727", P<0.001, n=30
r=0.556", P<0.001, n=30
r=0.786", P<0.001, n=30
r=0.624"", P<0.001, n=30
r=0.569", P<0.001, n=30

s # R B A OE(P<0.01); *3 78 1 35 HH 6 (P<0.05).

Note: ** denotes extremely significant correlation (P<0.01); * denotes significant correlation (P<0.05).
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Changes in trophic-level structure of the main fish species caught by
China and their relationship with fishing method

LI Jilong, CAO Kun, DING Fang, YANG Wenbo, SHEN Gongming, LI Yingren

Center of Resource and Ecology Environment Research, Chinese Academy of Fishery Sciences, Beijing 100141, China

Abstract: The long-term changes in fish ecological structure and fishery resources were studied in the Eastern
Seas of China (Bohai Sea, Yellow Sea, and East China Sea) and the South China Sea based on 1983-2013 catch
statistical data, using fish trophic level (TL), the FiB index, and the main fish cluster caught by Chinese fishing
vessels. A correlation analysis of the change in fish ecological structure based on fishing method was also con-
ducted. The results show that mean TL has declined among the 25 main fish species caught in the Eastern Seas of
China. The contribution of carnivorous fish in the lowest class to total catch has increased 60%, the contribution of
carnivorous fish in the middle class to total catch has increased 129%, and the contribution of carnivorous fish in
the advanced class to total catch has decreased 51%. No changes in mean TL have occurred in the South China Sea;
however, the contribution of carnivorous fish in the lowest class to total catch has decreased 6%, the contribution
of carnivorous fish in the middle class to total catch has decreased 43%, and the contribution of carnivorous fish in
the advanced and middle classes to total catch has increased 198%. These results suggest that fisheries resources in
the Eastern Seas of China, but not those in the South China Sea, are declining.

Key words: trophic level; fish ecology structure; fishery resource; fishing method; the eastern seas of China; South
China Sea
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