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Fig. 1 Survey stations in the Yangtze River estuary
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Tab.1 Composition of fish species in the Yangtze River estuary in 2018

H #

orders families

& fif

genus species

ffif. H  Perciformes gkl Sciaenidae

M £
)@ Miichthys
WRHISLIR R 18 Lophiogobius
AFURE R Odontamblyopus
¥ RUFR AR Chaeturinchthys
LIRS Trypauchen

IFEfRl Gobiidae

AtGfJE  Argyrosomus
Collichthys

Hith  P. argentata
kM E A C. lucidus
M. miiuy

i FRURHSHIR e . L. ocellicauda
PLEIRFURE & O. lacepedii
T REFRf  C. stigmatias
FLURE & T vagina

% H  Clupeiformes 2%}  Engraulidae )& Coilia JIt%  C. nasus
RfF C. mystus
¢ H  Pleuronectiformes &%} Cynoglossidae WE  Cynoglossus EWEEG  C gracilis

{liZzfaH  Aulopiformes FiBEfaFl  Synodidae

s H  Siluriformes #%F} Bagridae

Weskfi)®  Harpadon

HWHM)E  Pelteobagrus

Tkt H nehereus

HFM P fulvidraco
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Fig. 2 Normalized fish size spectrum (a) and ABC curves (b) in the Yangtze River estuary in 2018
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Tab.2 Dominant species of each size class in the Yangtze River estuary

btz TiES HERLEW, EHLERN, HISEF, AR HE AR ALIRT
size class species weight ratio abundance ratio frequency of occurrence index of relative importance
—2~—1 AUtith  Pennahia argentata 0.59 0.63 0.33 4083.75
Mkt Pennahia argentata 0.21 0.26 0.25 1181.11
-1~0
JIt5%  Coilia nasus 0.37 0.35 0.33 2402.58
JIt5%  Coilia nasus 0.23 0.25 0.33 1597.51
0~1
Jedsta Harpadon nehereus 0.28 0.29 0.33 1902.27
1~2 WMt Collichthys lucidus 0.21 0.19 0.25 1001.32
2-3 T Cynoglossus gracilis 0.14 0.13 0.42 1112.09
WEH  Tachysurus fulvidraco 0.29 0.28 0.50 2 875.66
3~4
T Cynoglossus gracilis 0.29 0.28 0.50 2845.27
4~5 ERERY  Cynoglossus gracilis 0.80 0.75 0.25 3 866.27
5~6 - - - - -
VR RN
Notes: "—" indicates no data.
LEEB? g 12 lEE_E? g 10
4 .%0 10 2 -%D 8 L
2 g | 1 2
=3 = S
g Of . i ,
s =) « XZE winter HZ  spring s g 4| « X% winter = HZF spring
kN § 4t . BF summer + = autumn 1 :g + HZE  summer + BZFE  autumn
— = 5l K7 winter ----FZ  spring —-= 2t %Z%  winter ----FZ  spring
%(5 Y 0 HZ  summer —— 8% autumn %'B go 0 - H7  summer —— = autumn
-2 0 2 4 6 -2 0 4 6 8

RUBFTR

log, (K& 2% I FR{E/g)
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(@

log, Chif2 2 L IR1E/g)
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& 3 4<I0 Zonel (a) #1 Zone2 (b) & LFRENR RIS

Fig.3 Seasonal variation in normalized fish size spectra in Zonel (a) and Zone2 (b) of the Yangtze River estuary

“TIFI, HURGR 6 (Mugil cephalus) .
% (Cirrhinus molitorella), W) #fi(Leiocassis longi-
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33 Zonel 1 Zone2 & LI ENRRIETESH

Tab.3 Main statistics of the normalized fish size spectra in Zonel and Zone2

Eatl X 3% METiHE HESPY) R RER Yoy WHHA
season area fitted equation curvature goodness of fit mean square W statistic
%£ZE  winter Zonel y=-0.17x"+0.86x + 8.17 —0.17 0.68 0.61 0.11
Zone2 y=-024x"+1.49x + 5.72 -0.24 0.24 1.31 0.12
#Z  spring Zonel y=-0.07x"+0.26x + 8.21 —0.07 0.27 0.38 —0.06
Zone2 y=-0.12x"+ 0.95x + 5.94 —-0.12 0.24 1.31 0.26
HZF  summer Zonel y=-0.04x" + 0.04x + 8.52 —0.04 0.99 0.01 -0.11
Zone2 y=-0.04x" + 0.09x + 8.03 —0.04 0.41 0.38 0.37
#ZE  autumn Zonel y=-0.41x"+0.89x + 8.91 —-0.41 0.62 4.44 0.12
Zone2 y=-0.17x"+ 1.23x + 6.66 —0.17 0.79 0.36 —0.03

T4 BEMEREMTERELE

Tab. 4 Results of stability assessment model of fish community

= BRI #EGY) FHRRER ¥o7 % WEIHE  RETERESE)
season study area  curvature  goodness of fit ~ mean square W statistic stability factor
Zonel 0.54 0.74 0.32 0.48 0.52
%ZE  winter
Zone2 0.46 0.26 0.68 0.52 0.48
Zonel 0.53 0.53 0.22 —-0.30 0.25
%2 spring
Zone2 0.47 0.47 0.78 1.30 0.75
Zonel 0.50 0.71 0.03 —0.42 0.20
HZ  summer
Zone2 0.50 0.29 0.97 1.42 0.80
Zonel 0.34 0.44 0.93 1.33 0.76
#ZE  autumn
Zone2 0.66 0.56 0.08 —0.33 0.24
. y Zonel 0.43
et RE(SF)YIME  average stability factor
Zone2 0.57

®5 KIOMRKEKEEFRKTE
Tab.S Trophic levels in the study water area of

the Yangtze River estuary

=4 X5k IR IR
season area eutrophication index  trophic levels
A2 winter Zonel 3.12 g
Zone2 10.68 HE
HZ  spring Zonel 21.34 T
Zone2 -2.17 WETR
HZ summer  Zonel 48.08 HEE
Zone2 —1.44 TE T
%7 autumn  Zonel 3.02 B
Zone2 14.68 HE

WAL 1 Bk (Miichthys miiuy) (59.05 ), A WL |
g Kewp b, B, IR, JF RS 1T AL
WL, BEATFREEW, KT &AL K 8k fa 2 W%
VR AR A BT R, LA M ARME AL . /NElqE
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—0.11, ETEISE-1, WHLBEW, BE—PEst T
RAT I T RE AL BRI AR, DU/
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Zi 5 ORe™, AR, KILHACSORIEE W
BRI AEE T AR b

AC SRR TSN G 4R ih 2 /N DA 2 fe K
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Ui 1k A R B AR 5T v i 2 R ) R £ B
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S DL R R R AR TS R, A FR,
IINBEZR (—1~0) b AR /D 8 11 o #1084 B4 10
KRG (5~6) gk | BAERE 6 31.51 g); HF
IEEAS RN, o ok A S5 i 2= L T O B
4y, F/NRLGL (—2~1) L3R 0 2 DA ol fa £
&2, EBIRG (4~5) ik 2 RAEME 6, £k
YIRS, R R AR B,
ARG R WIS, RN RLR
(0~1) AR e S o . XU | 78 A5 i 1 7 2 LR
SRR LR, BRIRIL (6~7) gk 1 AN WA %
(59.05 g), FEEFRARIEIREK, MLAXF
%y B, BRI (—1~0) LRk L ]
L it 2 N 2 Fl 455 5 R o, RO 9 L 4 /)
BbmRiAR g, BRI (3~4) Wik 1 RSk A
w, RISl s, AT BE

RS i RN DL ZR K (-0.04),
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SRR L BENS , X s 5 7 R AR 5 A0 A5 JE M
2, LM A TIOR8 S5 i Pk £
25, DUSCE R ROK AR A . XM
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HRIERE, (184 FMEER/ DR (0~1) 15
AR I At A2, ORRL (4~5) Wik B
LINEREOR SN TR R <o ol SR (o I 5 N A3
(5~6) gk | BiEHifn, Mg T4%, kit
TEHPRRA TR, B, gad s siigiyy,
e /VRLGRL (—1~0) $fi 45 21145 2 i R Wi} o 12 0 56/
RIS, F RIS (4~5) Hli 3K £ B B 0 A5 1K
iy, HABS R Y o S, %
QR IRESHTHES T 5/ N PO 57

BEAL, N5 i B R VT A 2 A it 1)
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Size structure and community stability assessment of fish community in
the Yangtze River estuary
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Abstract: The Yangtze River estuary is the largest estuary ecosystem in China. It has sufficient nutrients and
provides necessary habitat, bait and breeding grounds for different ecological types of fish. With the advance-
ment of the policy “Yangtze River Great Protection”, the key waters of the Yangtze River basin have entered a
ten-year fishing ban. From the perspective of scientific research, evaluating the effects of fishing bans is an
important research task and carrying out such research has an essential ecological significance for fisheries
protection and recovery in the Yangtze River estuary. Based on the fishery and environmental survey data in
the four seasons in 2018, the size structure characteristics and community stability were studied using the nor-
malized fish size spectrum and stability assessment model to improve the understanding of fish community in
the Yangtze River estuary. Meanwhile, the water quality of the Yangtze River estuary was evaluated using the
eutrophication index method. The results showed the following. (D The size classes ranged from —2 to 6, and all
the dome of all fish size spectrum curves located in the size class of 0 and 3, indicating that the fish community
was dominated by small fishes and was in a disturbed state. (2) There were seasonal changes in fish communities of
the North Branch and the South Branch, with the maximum fish size spectral curvature in summer (—0.04) and the
minimum in autumn (—0.41) and W values of —0.11 to 0.12 in the North Branch, and the maximum fish size spec-
tral curvature in summer (—0.04) and the minimum in winter (—0.24) and W values of —0.03 to 0.37 in the South
Branch. 3 The average stability factor of South Branch was 0.57, while it was 0.43 in the Northern Branch, which
indicated that the stability of the fish community was different in four seasons. The eutrophic coefficient indicated
that the eutrophication levels of the North Branch (18.89) was higher than that of the South Branch (5.43), and
there was a significant negative correlation between the eutrophication index and the stability factor, which indic-
ated that eutrophication may have an important influence on the deviation of the community system from the stable
state. In general, the size class of the fish community is small, the community stability is weak, and the water qual-
ity is eutrophic in the Yangtze River estuary. This study explored the characteristics of fish community size struc-
ture and evaluated its community stability in the Yangtze River estuary before the implement of the fishing ban in
the Yangtze River basin, thus providing a preliminary research for evaluating the effect of the fishing ban on the
Yangtze River estuary ecosystem.

Key words: fish community; size structure; size spectrum; water quality; stability assessment model; the Yangtze
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