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1 1960 2004 FH T OEEEE S R~ E R
Fig.1 Survey stations in Yangtze River estuary offshore
water area in each of 1960 and 2004
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Tab.1 Variations in fish numbers and indices of fishery resource density in Yangtze River estuary

offshore water area in each season of 1960 and 2004 (except winter)

For FT i BIEEREES /&g h™D
Year Season Species number CPUE
HZ Spring 45 636.26
HZ Summer 28 1130.55
1960 K= Autumn 68 659.26
ST Total 90 829.09
3 ZF14 Mean of three seasons 47 808.69
HZ Spring 34 16.26
HZ Summer 30 26.23
2004 K= Autumn 36 222.01
ST Total 54 95.85
3 ZF14 Mean of three seasons 33 88.17
£7 Spring —11(-24.44%) —620(—97.44%)
2004 7 HES +2(+7.14%) ~1104.32(-97.68%)
1960 4F 4 H: HREE : ' '
Compared 2004 K= Autumn -32(-47.06%) —437.25(-66.32%)
. B Total -36(—40.00%)> —733.24(—88.44%)
with 1960

3 ZF 1) Mean of three seasons

-14(-29.15%)

—720.52(-89.10%)

A o A A Aoy
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Biomass cumulative

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 4 7101316192225283134374043
%L Species numbers
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19,1
S

R B E A %

1 1 1
15 91317212529333741454953576165
AR Species numbers

S
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=335 30
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<
wEE W o
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B 28 30
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1 6 11162126313641465156616671768186
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2 1960 FH12004 FXZE HGEAD KT OABEEEYEMR LB E L
Fig.2 K-dominance by weight of fishes in Yangtze estuary offshore water area in each season of 1960 and 2004

(except winter)
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2 1960 F£F12004 FEF BEB)CTIOAEHE 10 L XN EFEM
Tab.2 Compositon of top 10 dominant fish in Yangtze River estuary offshore water area
in each season of 1960 and 2004 (except winter)

(e %% Spring 27 Summer HZFE Autumn
Dominant species CPUE r 0] CPUE r 0] CPUE r 0]
1960

KEH® Larimichthys crocea 96.78 15.21 100.00

My Dasyatis bennetti 95.27 14.97 75.00

F [ y  Dasyaris sinesis 78.42 12.32 25.00

N Larimichthys polyactis 59.07 9.28 91.67 212.99 23.55 53.33 23.71 3.90 61.54
FE B REE Platyrhina sinensis 55.00 8.64 66.67

/DEEERE Cynoglossus oligolepis 48.95 7.69 66.67 47.92 5.30 73.33 106.07 17.43 84.62
#)4 Ilisha elongata 42.11 6.62 33.33 34.02 3.76 46.67 44.64 7.34 46.15
W58 Muraenesox cinereus 32.49 5.11 41.67 42.72 4.72 100.00 41.84 6.88 100.00
% Miichthys miiuy 32.27 5.07  50.00 40.17  6.60 61.54
L8 Raju porosa 28.51 4.48 83.33

HIbH Argyrosomus argentatus 47.93 5.30 53.33

HER Carcharhinus sp. 30.11 3.33 33.33

/b8t Sillago japonica 15.68 1.73 6.67 35.76  5.88 23.08
HAg Uranoscopus japonicus 39.78 4.39 20.00

W Trichiurus japonicus 562.95 62.24 93.33 74.00 12.16 69.23
Wi Atrobucca nibe 53.85 8.85 30.77
MBI Pseudorhombus cinnamomeus 43.87 7.21 46.15
B Saurida sp. 22.20 3.65 30.77

2004

B Seripinna tary 6.40 39.33 70.59 4.05 1.82 27.27
N Larimichthys polyactis 4.00 24.60 100.00 2.69 10.27 80.00 46.32 20.86 90.91
W Trichiurus japonicus 2.49 15.31 41.18 17.57 66.98 80.00 143.39 64.59 100.00
WER Pampus argenteus 1.93 11.85 82.35 21.38 9.63 86.36
w FEngraulis japonicus 1.56 9.62 76.47 0.28 1.05 45.00

Wy Erisphex pottii 1.27 7.84 70.59

e Lophius litulon 0.71 4.39 58.82 0.11 0.41 30.00

WG Johnius grypotus 0.15 0.95 23.53 0.14 0.54 45.00

etEH Chelidonichthys spinosus 0.12 0.76 35.29 0.07 0.25 25.00

Wk Harpadon nehereus 0.12 0.74 52.94 9.20 4.14 59.09
HIEE Psenopsis anomala 0.65 2.48 65.00 9.49 4.27 100.00
BIE Argyrosomus argentatus 0.25 0.94 25.00 1.50 0.67 45.45
8 Muyraenesox cinereus 0.17 0.66 30.00

MR Apogon lineatus 0.06 0.23 40.00 2.12 0.95 63.64
YI3RHE Trachurus japonicus 1.23 0.55 59.09
RICHR Acropoma japonicum 1.08 0.49 72.73

:CPUE- HREEER g/ P - T REDENAS, %: O— HIHE, %
Note: CPUE — index of fish density kg /h; I’ — the percentage of total biomass, % ; () — Frequency of occurrence, % .

2.3 SHMIEHNTL ANEAT, EEEFIRHCEEE Y 4.868~13.380, L

1960 FFF1 2004 FHE=T KL OERARNEZ KERS, EERK SHEHREEMTER % 1.893
FEEFRECR LIS 3 FioR. M FAFFEMGHATE  ~2.80 1, E N EBLERFIFEEIRI—3: W9 E
SR EGET 2 1960 2 E ST 2004 . 1960 3 FRECEILTEEN 0.568 0~0.706 5, 2= T (A1 A AR 4L
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FEARNE L 2 FEE Fe 0 — 80 2004 F 3 A2
T EEERETIEE N 3.497~4.367, NFHFE
Bk R IR PR B s 2 P R AR e
7 0.870~1.922, LNEZER &, B8 IK: WA E R
ARG 0.255 7~0.545 1, ZF 75 [0 @) 240

BRI FEIREOH — 3. Wi 2 MERIETN 2
FEMEIR R AL &, Fh SR B = 5 4R B (L B
TR, HF R, ZFEVN, HF 2004 SR H I
FhSEEL ST EL 1960 £ 2 2 s 2 HF IR AN &)
RBBUNBUKFRK, BERZ, FFRD.

F3 1960 FH 2004 FRE MEDKINESEXH S HEERTL
Tab.3 Variations of fish diversity indices in Yangtze River estuary offshore water area

in each season of 1960 and 2004 (except winter)

— ——
4 Year %45 Season s EEE%*E';& zﬁf*ﬁﬁ Wy RS )
#Z Spring 45 8.850 2.589 0.6800
¥ Summer 28 4.868 1.893 0.5680
1960 KZE Autumn 68 13.380 2.891 0.706 5
JeEiE0
ol e 90 9.972 2.862 0.6360
#Z Spring 34 4.367 1.922 0.5451
5% Summer 30 3.762 0.870 0.2557
2004 % Autumn 36 3.497 1.403 0.3915
JeEiE0
ol e 54 4.621 1.494 0.374 4
#Z Spring 1 4.483 0.667 0.1349
200;; /tlh {};60 H 7% Summer -2 1.106 1.023 0.3123
= KZE Autumn 32 9.883 1.488 0.3150
Decrease value compared e
2004 with 1960 XL
o 36 5.351 1.368 0.2616

3 g

3.1 MEHEIEYELLR

AT : 2kl A2 i e fa], KV i
TR B SR A SR BN TR B FEAR B R A T ROKIR
(IR . 2004 5 1960 FAH L, €38 H 3 A 5
BEBNAR G2 M0, fTae 2 0T 1960 FE =
VXA 3l S 50 S B FoR 2 AT R SR E
/DR FEERAE 209% LA b, T 3 2R H IS B HUR Y
H AR S i ek i BE R AE 259% LA b BRUR
FEFREL 0D b E A X UK 66.32%) Fh, H AR %
FEVENFHEEERMN 3 =R EEBIERER
FREHE 88% LA b . i 1960~ 1982 £E 1 ik A i
K[t B8 K A eIl e U e U e, AR b D
g L I 2 219 i 1T 1997 ~2000 4 A< K
i A 2 IR B, R LRI i TR £ 3K 154 Fb
MR BN AL ) BRIk
Tk H6)g 22 1 20 TH4D 50 448 (1951 ~1960 46 )

SPIMEA 2.13 t AW, 1960 FHIME L 2.75 t kW
20 42 90 4% (1991 ~2000) FI-F¥H M 1.01 ¢/
kW, 2= 2000 4 1.13 ¢ kW. LRI LLE H 20
e 90 FEACEL S0 AR SR B ik B R R
T 46.95% , 2000 5= Lk 1960 5 1 B A7 i 75 7
BB TR T 58.91%. KITOFEERE T K&k
KAEBRG VKRS R Tuss , 12K 8 a2
FREFI A B RS HETE R RIBHES RS
RAAKT R . ARYE AR XL G S &
Mgiit-gs BRI R X AR B B M 1951 FF 4
BAZEHT 2002 F— B 2P ZRER N ke, Hp
FEM 20 4D 80 FEACHIAFF 1A 2 2 B B3 0, 45 F
ARV RYEFRTE 600 /7 T FLH S AR H 47; Ky O
T AR X ARG 0 EE e vt ke, BT A2 2 3
B S i X BT o B B R R Y s I AR SR AT
FULE ST -8l B KT ORI K PR B 5 8 i
ZAT P E G YK, HEBER . i+
1) R B PR A A B (1) K R S et £ 2K 1 7 B 3
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(IR XA BT AR MK R R
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3.2 MBEMELETRANEENS

51960 A th, 2004 VL FAT i Y M 2R 4R
PP AL ORI 45 H R AE 39 B A2 T B R A8 1E . 1960
T ARAFR I AR N 5], FEUR BRI AN
FL 2 AL BN IR AT ZFIE 7 A Fh
2, R 11 MEBMEANE 1 AT HIE R B
25, 2004 5, PR BFF AW & 1 43 AT AR AR A,
FET ORI G E S LB &, EINEEYE
b A L AR B B T AR N IR S D R A AR
PP AL, SR FETE AR 2R R Ok DL b B RS
NEMI T 2k 3 5 B AE BV P o A A 0 A )
i I S AR A 2 Bt S, LR 485 ) R 3 3R
SR N AL AR K R T R
S T BETE IR AR B A 42 TR % 116:200 ) o £ T/
TR RIS AR B b ek 1w, 2 WA
HER S Gy iR S R 7~8 F, N AN &
EAERE A 20 ) s T 5 1960 FEAH R AP A A
i NE L IS 4 ANFRSE, Ko i R
T8 ) PR AR U AR, T LT
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A 3 ] 1 KSR A v B R i, KV I I TR Y
£ 2B R YR EE Y SE AR AR, TN BT R B IR A R
B R R VR 2R R B A L), ke vk
I FP SR L st B 20 AT 60 AR LUK H B 128
h FHEAR N DL RN £ 200k 3 A A TR B
3.3 ZHMEHNTL

2004 FEKIT T AL E AT 2%
H % 2R AR AR AIE N AT A SR B KT D v i 9 R
HErp R RO 1 25 2 REE IR ORI = AR Ak R A —
. ABFRH 2004 FZAEEIRBIDREER S,
KER 2, BRI T 1960 F 1 2 % 5 e £0u) LA
KERw, B R, BERIK. BTnEmTY, 21
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TSR 2 AR R S 2 T 2004 47, R
DS AT 6 A Eh 2 47 97 S B AR A I 00 T, # 2E MR i
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P I, DR 0 iz b K D i 2R R 1 2 A
PR R, S REARE R, 5 1960 FAHLL,
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Analysis on annual change of fish diversity in Yangtze estuary offshore water area

LI Jian-sheng, LI Sheng-fa; DING Feng-yuan, CHENG Jia-hua

(Key and Open Laboratory of Marine and Estuarine Fisheries» Ministry of Agriculture, East China Sea Fisheries Research Institute
Chinese Academy of Fishery Sciences: Shanghai 200090: China’

Abstract: The paper analyzed the dominant fish composition and annual diversity change after standardized
investigating fishing gear based on the data about fishery resource pooled from the investigations in 1960
and 2004 in Yangtze estuary offshore water area. The result indicated that in the water area> the number of
species and index of fish resources density in 2004 have a great decline compared with 1960; the species
numbers in spring and autumn decreased by above 20% except little change in summer; and that total oc-
currence and average species numbers of three seasons have above 25% decrease; the CPUE’ s decrease of
spring and autumn and seasons average and total index of the three seasons are above 88% except summer
with comparatively low value 66.32%) in 2004 compared with 1960. Although the demersal fish also had
absolute dominance in biomass; the dominant species composition presented great subrogation in 2004 com-
pared with 1960 that the main dominant fish had 11 species which were Larimichthys crocea » Dasyatis
bennetti, Dasyatis sinesis, Larimichthys polyactiss Platyrhina sinensis, Ilisha elongatas Muraenesox
cinereus, Trichiurus japonicus, Miichthys miluy and Sillago japonica in 1960, but it had 6 species which
were Trichiurus japonicuss Larimichthys polyactis» Setipinna taty, Pampus argenteus » Engraulis japoni-
cus and Psenopsis anomala in 2004. The top 21 species’ biomass cumulative percentage was above 90% in
1960, but the top 5 species’ biomass cumulative percentage was above 90% in 2004. Each diversity index of
2004 had a great decline compared to 1960; the decreasing value of I was the most in autumn and the sec-
ond in spring and the lest in summer; the decreasing value of index H’ was the most in autumn and the sec-
ond in summer and the lest in spring. The primary fish community composition was demersal and with high
quantity in 1960, but it had shifted to give priority to pelagical and minitype and low value fish in 2004.
Now the community diversity has tended to simplification and its stability has become much more friable.
The high catching effort and environment pollution were the main reason which caused the decline of fish
community diversity. In order to increase fish diversity and resume the marine ecosystem’ s stabilization, the
main measure that we should take is reducing the fishing intensity so as to decrease the fishing pressure on
fishs at the same time we should cut down the environment pollution caused by human activities. [Journal of
Fishery Sciences of China,2007,14 (4): 637 —643 ]
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