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Fig.1 The sampling sections of macrobenthos in the

subtidal zones of the Yangtze River estuary
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R it SR A feT BT 4 1Y), 3l e 46 9 1 3R,
WS min, FEGORAE 702 TSR B 2 i (g
AL 6 W Ay iH4) (GB/T
12763.6—2007 ) B HL & B2 AF .
1.3 HEAEFR SR

% F Shannon-Wiener £ £ ¥4 415 $ . Margalefs
Z FEVE4E £ Simpson & J 45 £ Pielou 45 %5
SR AR A FA L O B T A O BL IR G 3l B

T S5 H RN Z R
Shannon-Wiener £ #4551 :
H = - z (n,/N)In(n,/N) (1)
Margalefs ZFEP: 5 %%
H = (S -1)/log,N (2)
Simpson £ & B 454k
D=1-YP’ (3)
Pielou F5 %X .
E = H/H' . = H'/InS (4)
R=[(a+b-2¢c)/(a+b-c)] x100 %
(5)
HECY )
Y =n,/N-f (6)
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matricmultidimentional scaling, NMDS) , 43 #7 K %I
JUCADG A O R i 445 4 O ARV R B 5 O 2 ol 3 B2 /2
Y& 1% #h 8 (abundance/biomass curves, ABC
k) A dE ABC fh &k b A f ) K - 4
PRE h 2R 1 By, 43 BT R RL AT ) ) B T 2 B4R
B HPIRAL

2 4k

2.1 MEEBSHH

2013 AEHR AR AV 34 49 B, SR8 T 6
179K 1), LI W e R mBRshY o 3,
S35 18 (16 F1 9 5 S E ) 88% ;5 53 A, 1Y
Y B S MR M S 0 2 B, 25 2P L
FRM I RRZ, O 34 By = BRI 200 51
29 31 #1129 Fh, POzl By RO 12 F,
IAE—AZE T BRI RN 13 B, 7 SR 2R Em
26% . F EPIZER AT R R 22 B, P02 (] R 2
TN 46 % 5 B B ZE (1 2L A Rl 18 F,
T[] Bl I BB RNy 5T % 5 Bk A& DI IL A Bl
23 Fifr, P 2R ] Fh R TR Ay 38%

2014 AEHR AL R S W) 40 Ff, R JE T 3
P14 HELD) L ME e 3, 40500 15
FRn 21 Ff, o5 B 88% 5 g3 Ah, K S ¥ A1 4
Ffvo & LIS B MR 2, 24 B
BORKRA =43 510 22 .20 F1 21 F, U= B
AEH PAACE 10 Bl E— A I A A
19 F, 5 BB 26% . FH BRI ILAE R
14 Fofr, W 2 [A] Bh 2K B A 56% 3 B K Z= A9 3L
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A [7) 2595 (I 35 Tl A 0 AF AE 22 57,2013 AR BR 5
KK H AR Ah, 38 A B S 4 # B ( Eriocheir
H A& 8 ¥ ( Macrobrachium
SNV =
annandalei) | 2\ B) 21 Z¢ #2 ( Nassarius variciferus) |
i Sk #§ # 14 ( Collichthys lucidus ) . % & 4 IF
( Exopalaemon carinicauda) . = Jt#% 7 & ( Portunus
trituberculatus) . H 74X 5 ( Charybdis japonica) | £
7] W% i ( Potamocorbucla ustulata ) F1 217 J5 5 F % £4
( Odontamblyopus rubicundus) Jy K VT. [T # F 47 1
BT PSR SR HERG Oy 3 DR H A,
LA N 2 DNFEEWEEF, B AHE B A

leptognathus ) |

nipponense ) ., ( Exopalaemon

I I R GOHR LTRF 68 A Rt Ok M R R
FREEF =R T8y 1 AR HAM,
FERLAMN EE DA S KFE N L
I

2014 AR R 5 [CCKRE UR Ab , i A Bl A1 28 2
ZREHES ki E A FR O SR T8
I B ¥ 0 £ ( Pelteobagrus nitidus ) | J] % ( Coilia
nasus) 75 K5 5 ( Cynoglossus gracilis) Jy K 1T
PR A e ph . Pl 2 i 2 IRE IR 3 A
FRERIHRN,H R EAR B Sk g EE aCh 2 AR
SRV D RE S U ANDAE SR N I o
TEER L AFEAL SR B — = ALl
FEEHKE H ML,

F1 KIOWTHEIEMIYFEZF(2013,2014)
Tab.1 List of macrobenthos in the subtidal zones of the Yangtze River estuary (2013,2014)

2013 4

2014 4

%%

list

= ks
spring

summer

wE &% £E  HF  KE A%

autumn winter spring summer  autumn winter

RIFEH 4] Cnidaria

W 4M Anthozoa

B Z %% Edwardsia sipunculoides

W 2E Virgularia sp. + +
N Eh# 1] Annelida

% B4 Polychaeta

WA Bl 70 % Perinere aibuhitensis ¥

B W) YD B Dentinephtys glabra ¥
BB 31417 Echinodermata

# 2 4 Holothuroidea

R4 2 Protankyra bidentata ¥ +
Wi MR Acaudina molpadioides

K171 Mollusca

X4 Bivalvia

I E NS Potamocorbucla ustulata + +
/NIERE Siliqua minima +
R Corbicula fluminea +

K51 Sinonovacula constrzcta

o R NIG D1 Mytilus galloprovincialis +

B Ml Scapharca subcrenata + +
8 /24 Gastropoda

H [E |3 3 Cipangopaludina chinensis Gray +

Jii M Neverita didyma

Y BLLR Nassarius variciferus +
LM Nassarius semiplicata +

TR 417] Arthropoda

B 44 Malacostraca
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g1
2013 4f 2014 4
s
list B FES T X B e 2 42
spring summer  autumn winter spring summer  autumn winter

ARG BRI Eriocheir sinensis + ¥ + N N R +
e S5 4% B 8& Eriocheir leptognathus + + ¥ i N N +
S IE % Philyra pisum ¥ + N . .
H A& Charybdis japonica + + + + + + +
H 4 /N Dorippe japonica + + + . + +
di4E [ S 8% Orithyia sinica + n . +
ZPEAR T Portunus trituberculatus + + n " N . + +
E 48 KB UF Palaemon macrodactylus + + +
H A $5 R Alpheus japonicus ¥ +
. HUF Exopalaemon carinicauda + + + + + + n .
th E B U Acetes chinensis .
2 [GH R Exopalaemon annandalei + + + + + + ¥ .
& R RKE NS Palaemon gravieri + + + + + + + +
H A KR Macrobrachium nipponense + 4 ¥ ¥ .
iR Oratosquilla oratoria ¥ n
LR AK M B /KE Cleantioides annandalei + +
21 LR B Matuta planipes + 4
R4 5% Scylla serrata N
[ £k 15 45 & Deiratonotus cristatum +
H A& KR Macrophthabnus japoncus 4
411 55 [ it % Ovalipes punctatu .
HF &R Chordata
112K Fishes
J14% Coilia nasus + + + + + . + +
A% Coilia mystus + ¥
3kt Harpadon nehereus + . +
K W) Saurogobio dumerili + + + + +
K Wlfs Leiocassis longirostris + + + +
W R} Repomucenus olidus + + "
4B fif; Arius sinensis n
F B Pelteobagrus nitidus + + + + + " .
fLUF g ffi Trypauchen vagina + + + + +
fifi, Miichthys miiuy + + + + i N .
WSk Mg 48 Collichthys lucidus + i + . + . . .
TR F R £ Odontamblyopus rubicundus + + + + + +
[t & WFl 0} R j& £ Lophiogobius ocellicauda + + + + + + +
OF M Chaeturichthy stigmatias Richardson +
ZEARE B Cynoglossus gracilis i . + . .
B W) 2155 85 Cynoglossus joyneri + + + + + + +
BE S XM [etaluruspunctatus +
HLE Pampus argenteus + .
WF 68 Muraenesox cinereus +
[a] N Hyporhamphus intermedius .
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Tab.2 Dominating macrobenthic species in four seasons in the Yangtze River estuary (Y=0.02)
Fhy FE Yy b v Wb v Yy v LR v Py v
years seasons speices speices speices speices speices
e B IKKH I A S £ i e ENIECE R A W
% Palaemon 0.29 || Neoeriocheirle 0.15 || Potamocorbucata 0.03 || Nassarius 0.03 || Exopalaemon 0.02
sprin
pring gravieri ptognatha ustulata variciferus carinicauda
- e S5 o 2 1 .
BRI e ST 5 0 LU T AT IR
I ES Neoeriocheirle
Palaemon 0.12 0.07 || Potamocorbucata 0.04 || Odontamblyopus 0.02
summer ptognatha
gravieri ustulata rubicundus
2013
" B IR IR H A B oF P 0 K A 3 6 S
. Palaemon 0.07 || Macrobrachium 0.04 || Potamocorbucata 0.06 || Collichthys 0. 14 || Exopalaemon 0.04
autumn
gravieri nipponense ustulata lucidus annandalei
P B IR IR e S5 o 2 1 H AR i =R TR S LN
N ) Palaemon 0.17 || Neoeriocheirle 0.05 || Charybdis 0.03 || Portunus 0. 18 || Exopalaemon 0.03
winter
gravieri ptognatha Jjaponica trituberculatus annandalei
i B IR KR E e S o H B £/ SO S I Sk M W A
,ﬂ_ Palaemon 0.19 || Neoeriocheirle 0.03 || Exopalaemon 0.08 || Collichthys 0.09
sprin
pring gravieri ptognatha annandalei lucidus
e IR K H IR R A I L Sk My T AR pirlt g ]
¥ Palaemon 0.05 || Exopalaemon 0.23 || Exopalaemon 0.05 || Collichthys 0.04 || Pelteobagrus 0.11
summer
gravieri carinicauda annandalei lucidus nitidus
2014
wE B IRK IR U § 3. NS =R TR B
* Palaemon 0.16 || Neoeriocheirle 0.03 || Exopalaemon 0.03 || Portunus 0.09 ~ 0.02
autumn Coilia nasus
gravieri ptognatha annandalei trituberculatus
P e BRTE §3is HREALF (CERC T
D > Palaemon 0.26 || Neoeriocheirle 0.05 || Exopalaemon 0.04 || Cynoglossus 0.03
winter
gravieri ptognatha carinicauda gracilis

2.3 45{EFh

2013 AFFF Ze KL F R A R R 2B 4 B
T DUES A IR AR A MR AE RN (R 3) ,H &
DA O IR AR YR i sy 21 5 W 2 0 R B ST
O B R FRAE D BK R DL IR IR L H AR TR R
BN LN SE N SR VSR i3 KR S e
DUES B IR L = iR 188 OB 03 208 B L A AR
I SRR AE Bl . 2014 4 25 R KL R Al R ALK
AR P R A Ry 5 EC A T IR 22 [ IR e S 4k 2
TR =R T8, A BN IRKE IR ZREEF,
EASEINSY) e I S R 1D SR
R KA LRI B R A =R T
BEFNE K 0, 4 78 R 56 IR IR 0 S 40 2 1
J& 1 B R A R B

2013 AERCVL N Al R R AE 0 0 RRAE
FRLLH SEsh 2 2. W, B R KRN
VL T 7 J A R AE B, DU 2% (Y R AL Fh 35 4 22

5to MERHIER IR Z N 5 Bl B F R E MKy
ARl 24 A 5 DGR AR 0 8 9] 0 s T 5 2 R A Ao
B AT, B 2 MR 2 2 [A) e A A A 4
N RFE KT AT Z AR A AR ALK, BBk i
KA = A R AT R A K SR 35 % 2
BRI, A =2 F 3522 e/, A X8R

2014 AR YT I F R 7R IR A ) B R A
P LA Fe s My e o J2 o DU, R R A A
ZH6 T TS i EFMEERA 4 M. BIK
KB AR O TT R A R AR R AR Bl BRILZ A,
HEAE TR = A ZE 0 W B RRAE A A 5 IR BF
REIFM =R 78 . =2 B3 09 A R AL
R S B A — R AL R A AL AL o AR
T S Bk AP 2 IR AR RS AR B0, B et Bk &
P PR B AR B, HA 1y PR B AR A /0N A X
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Tab.3 Characteristic macrobenthic species in four seasonal in subtidal areas of the Yangtze River estuary
# 2= spring ¥ Z= summer FkZ= autumn & Z% winter
B0
ears b kA% Y kA% Yl TR % i Tk %
speices contribution speices contribution speices contribution speices contribution
IR IF B IRK IR B IRK IR B IRK IR
Palaemon 37.7 Palaemon 6.7 Palaemon 11.6 Palaemon 25.0
gravieri gravieri gravieri gravieri
£ A £ R 0 £ R 0 R
) ) ) SR T
Potamocorbucata 12.5 Potamocorbucata 59.7 Potamocorbucata 33.6 . . . 32.9
Dorippe japonica
ustulata ustulata ustulata
e 2 2 1 H A H IR e R 2 1
2013 Neoeriocheir 10.3 Macrobrachium 5.7 Neoeriocheir 6.9
leptognatha nipponense leptognatha
LLAR T BB UF £ =L RN
Odontamblyopus 6.7 Exopalaemon 6.1 Charybdis 5.7
rubicundus annandalei Jjaponica
Ik M B A
Collichthys 16.1
lucidus
H KK B I B KK B IR B KK B BOIK K H F
Palaemon 20.5 Palaemon 6.5 Palaemon 21.2 Palaemon 25.0
gravieri gravieri gravieri gravieri
EANEE EANEE EANEE BB RYls
Exopalaemon 15.0 Exopalaemon 10.2 Exopalaemon 7.1 Neoeriocheir 10.9
annandalei annandalei annandalei leptognatha
e 5B 1 R IF R [ IR HREH IR
Neoeriocheir 5.1 Exopalaemon 30.6 Exopalaemon 13.5 Exopalaemon 6.6
2014  leptognatha carinicauda carinicauda carinicauda
. . . IR ST
=R B —PER T —PER T
Hﬁ&%& . 5.6 b‘c*& <& . 5.2 b‘l:)f’& 'ﬁ . 22.5 Cynoglossus 8.7
Dorippe japonica Dorippe japonica Dorippe japonica
gracilis
K A 3 A6 Je sk
Collichthys 10.6 Harpadon 7.2
lucidus nehereus
Harpadon 7.2
nehereus

2.4 FEMEYE

2013 4 BRI A= ) A0 A ) 2255 B A [
FERE R A Z, o 33,81 A~/m” e {
fE B AE B2, 0k 8.96 A/m’; A ) B A B
{E I B AE K 22, Ol 106. 69 g/m” | BT F A%, Y
N 35.71 g/m’ (F4) o AIEZEREIRHE 3 ) F
Ay i B oG b 22 S B R AR B R FE DL B
Yrfims, 5 B FE R 50.91% , R ARk sy,
d7 28.94% % o M H2s 18.03% , H A 2K BE iy
d7 LB AR A ) i DU R sh W e ok, o BvE
VI 41.68% ok A 2E 5 39.22% , &5 A

ARSI, g 18.51% , LA IEHE Sy BT o L i)
/N 2014 4F 2 A AR Wi A A [R) 2 9 R A )
Y d s (B AE A 2, O 7. 32 A/m”, R AR
L BAERK 2, O 5. 08 A/m” 5 2R 4k 1 B i {1
Ty B AE L, R 40,26 g/m’, & R IR AR, AR
21.69 g/m’ (£ 4) o AEIZEEEIRAG 309 i F
AW B o B B 2 S R AR B R LAY IR B W)
e, o B FE R 64, 93% , HR O 2K,
31.12% ,dw e ARSI Y5 2.22% s AR X AR i
VA sh W e, i B AR 51.35% , ok
08,15 44.07% , i Ja MEAAR S, 4.58% .
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Tab.4 Abundance and biomass composition of macrobenthos in subtidal areas of the Yangtze River estuary

o o B 1 2 ) B3 B sy Bk T 25 it
Hoht = Coelenterate Echinodermata Annelida Mollusca Arthopota Fishes total

quantity seasons

2013 2014 2013 2014 2013 2014 2013 2014 2013 2014 2013 2014 2013 2014

ﬁé 0.05 0 0.03 0 0.02 0 7.86 0 22.18 3.44 3.67 2.48 33.81 5.92
spring
A e
:':E/ 0.01 0 0 0 0 0 5.47 0.16 2.40 3.30 1.08 2.57 8.96 6.03
A summer
T
/mz) ) 0.18 0 0.02 0 0 0 7.28 0.03 5.67 3.73 6.54 1.32 19.69 5.08
autumn
%%
) 0 0 0 0 0 0 0.12 0.35 6.22 5.34 1.63 1.21 9.18 7.32
winter
e
. 0.13 0 0.15 0 0.02 0 13.60 0 39.41 13.04 33.67 12.31 86.98 25.35
spring
L HF
A=) 0 0 0.01 0 0 0 14.53 5.13 12.72 15.25 8.45 19.88 35.71 40.26
- summer
/(g "
/mz) 1.34 0 0.01 0 0 0 23.33 0.08 30.35 24.78 51.66 11.55 106.69 36.41
autumn
) 0 0 0 0 0 0.67 0.45 34.88 10.46 16.67 10.78 52.22 21.69
winter

2.5 HEZHM F > BF > KFEMMRBUET iR, L5 M

KL H R A 2013 4 2014 4F K AL A 8l
WAEA TR 5 1) Z AR I B Oy — B (3R
5), 2013 4, Shannon-Wiener 22 #£ 1 38 0 4F 9 {H
Jp1.95 Bk dm, A ERM, RANKE > &
% > HF > HF;Margalef ZEMEHEEAFYH

ARG R T e RO B (E AR R
DEFRIK, KANET > KFE > &F > A
7 3 5) P B0 B v A BRI B
R FEYMER0.81, RIAKE > HF >

KE > BE,

2.8 & E K FRIL KA ANEFE > &

£S5 KIODOPTHREREDNYHSHEMSE

Tab.5 Diversity of macrobenthos in subtidal areas of the Yangtze River estuary

. ZRMERR(H) ZREEIEE( H') Fw BEAER(D) WS B4R (E) Fh2EH(S)
Fh Shannon-Wiener Margalefs Simpson Pielou evenness index number of species
e 2013 2014 2013 2014 2013 2014 2013 2014 2013 2014
#Z= spring 1.86 2.37 2.78 2.52 0.84 0.87 0.78 0.79 34 24
H Z summer 1.67 2.16 2.83 2.30 0.67 0.84 0.83 0.74 29 22
k2 autumn 2.14 2.06 2.72 2.15 0.78 0.87 0.84 0.72 31 20
475 winter 2.13 1.87 2.90 2.16 0.81 0.70 0.82 0.71 29 21

VAT, B R AR O H At 2279 RE 4E 15 B =i 1Y
Z K, 2014 4 | Shannon-Wiener 22 ¥ £ 5 1 4F
WE R 2. 12, e A TR RANESE >
2% > K% > & F;Margalefs ZHAMEIEHUFEY
E 228, il , kBRI, R AEFE > &
T > A% > REMERUETRS, KF K
G Wy b = 48 KAy e () 1 RAE R = ARk 3=,
AR, RANEE =KF > BF > £F;
Y50 B FR B0 B (B BUAE R, S AR s R AE
K AEBEROTLRHNEE > EF > K

o> AT, BRI G, B A H A 2 R 2
FEEE ) Z AR
2.6 BEELEWN

AL H R Al K B A 3l 9 B 7% (1 NMDS
HEF 3 A iy stress (/0T 0. 1, Ui B EDE W) & 4L
I B RS (B 2) o 2013 AR AR R A i ah R
R TERRIPE 46.92% I, AT K R B IS A 3 ) B
R2AH I HREE FRE LAFE B 2ANE
T RBHREWAEK, FERZ PR NMDS
R, AW R A Ao 2 28, SR I 4
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R—E

2014 425 9 R &0 M 45 2R Wow 18 MR
60.60% I, LR R B RAG Sh 4 5K o 2 41,5 1 4
HBEH KFEMEE, 2 WA NET RS T
AR, B 2 YEbR i NMDS 3% W, & I i 1
VEA WY R 2 2K, G RRN AR - HE
Z bR NMDS 332 B 4% W i 41 v 45 440 23
22K, 5RED AR — 2
2.7 BEf¥% ABC MiZ

2013 475 2 1 F B2l 230 2 2 T 2R W & il
L5, Haln A P &, R WA IR AR W 4 7%

L5My 2 B 7O R P T, B AR R E
B KZ 0 /A W il 2 A R B AR )
Lo L T AR B 2 BT, R BRI AT A W)
TR A Z 2 7 T RV O Ry & 31
PR/ Wy i 2R R R A ) AR AR T R
fh £k 15, R A IR A AR R A R e, 52 2
THRBENCE 3) . 2014 555 HFMKFL
P 2B A L T 2 BT, R A W I v A5 A
R, Z B TR s & LY ph A T %
O, U sz B R T, BRSO R E
(K3).

20134 S 0146 e
5245 autumn 82.58 autumn
ES B
49.50 summer 78.87 spring
%%
46.92 winter 60.60 — 2
: summer
HE X%
spring winter
40 50 60 70 80 90 100
o 20134 . 20144
~~~~~ e ~ e
L B
,/ winter \\ £ £ spring \\ XZ
y ;
',l \\| spring ', *= \‘| winter
H H | autumn i
1 ] 1
\ ®ZE \ {
‘\ autumn ," \\ HFE ',’
N / \. summey’
AN FES e ~ e
s.summer__.* N -~
(stress=0)

2 KIIRETHIKRMA3NYEZR Bray-Curtis 32251 NMDS 5 53 47
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Characteristics of macrobenthic community in

subtidal zones of the Yangtze River estuary

CHEN Qiang'?, GUO Xingpan'?, ZHOU Xuan ">, HUANG Daofen '*, GAO Wei ',
XU Yuefeng ">, LI Jiale', SHEN Heding', YANG Jinlong'*"
(1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources,Shanghai Ocean University ,
Ministry of Education ,Shanghai 201306, China;
2. Institute of Marine Science ,Shanghai Ocean University , Shanghai 201306, China)

Abstract; The present study investigated the species composition, dominance and characteristics of
macrobenthic fauna within 13 sampling stations from eight survey cruises in Yangtze River estuary during
February ,May , August and November,in 2013 and 2014. The Shannon Wiener diversity index ( H) ,Pielous
species evenness ( E) ,species abundance (D) ,dominance index (Y) were used to evaluate Yangtze estuary
community characteristics. In addition, the community structures of macrobenthic fauna were analyzed by
hierarchical cluster and non-metric sort multidimensional scaling (NMDS) . The results showed that a total of
49 species of large benthic animals were obtained in 2013, and 40 species were collected in 2014. The
temporal variation of macrobenthos in different seasons changed obviously in the same year, and the total
number of species decreased in 2014. The highest abundance and biomass appeared in the spring and
autumn,2013 and in winter and summer,2014. The biomass of different seasons was obviously different in
2013 and 2014. Crustaceans were characteristic of macrobenthos in both 2013 and 2014, and the dominant
species belonging to fish increased. Higher diversity was observed in the autumn,2013 and in the spring,
2014 comparzed to the other seasons in the same year. Generally, and the diversity index showed an
increasing tendency during the investigation of two years’ period. Hierarchical cluster analysis and NMDS
analysis showed that the macrobenthic community of the Yangtze River estuary constituted two groups in
2013 ,and community in the summer, autumn and winter were grouped from that in spring. In 2014,
community in spring,summer and autumn were clustered,and was separated from community in the winter.
ABC curve showed that macrobenthic communities in subtidal zones were moderately affected in the four
seasons in 2013. In contrast,in 2014, no significant effect on macrobenthic community was observed in the
spring, summer and autumn, and macrobenthic community was only affected with heavily moderate
interference in winter. The tendency in decreasing interference was observed during the investigation period.
Key words: macrobenthos; community structure; diversity; subtidal; Yangtze River estuary
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