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TECR R R AMIZEHIE, 2003; ZE5 R4, 2007,
INIEARSE, 2007; #4855, 2014) K575
F YA (Shou et al., 2013; BYEIEEE, 2014)
ST T Z 0, R T KRR, i
ARk, BEFETRF ST K R | 1 W H Y
Rl B B KR e TR i L AR i v RS
SR, AKAREFRER LB R, ARV

N, A W 1 22 R Ak R 2 () 40 A Y e A
KAME, KT O ARG R A . BEES5
5 . KRR IR — RN AR B
(MR g4, 2004; XI5k =4, 2008, 2012), A 3C
YR 2014 4F 6 H KT 1041 30 v 3R 30 RS g 2
YI IR A GERE, XTI AE W 1 22 R RRAE FTRE
TR AT AT, IF 5 D5 S ORI AT X L,
B E R KL AR S PR 1) LR 4 R RS A A 4
DRI PR S FH B AR 2= AR A TR 2R

1 HE57E

1.1 PEHMMFERRE

T 2012 4F 6 H 7E KT AP0k 122°E~
125°E . 28.65°N~33°N yu[E N & 30 / ufifi
(1 1) TR KA A A ) o e VA A o g felf ]
0. 1m® 45 2R e 2 D BORE 1 YK A 91 0 24 ol ke
i, REEZFLAE 0.5mm M HHER gk, #
FANEAAE R i, BE AT T 75% IR,
A S AT R RS L AT RO FRE
FESDRAE | ORAF L THECRIR B 34 4% (il
AR ) (2008 4F)HEAT .
1.2 #HiEAE
1.2.1 LR A

DL EE R BBk R 31 A 2

Y=(n/N)f;

K, YRR AR ARG 0 5 i
Pl S ANREL N R AE BT A S A R B Y AT AR
YEAREL £ 2 ) FhAE 25 8 A b v s B
FH R AL EEFE R Y=0.02 I, BDIAHIZY
Pl A A SRl (B JEAL N BRIV B2, 1989). M1f&#
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Fig.1 Sampling stations of macrobenthos in adjacent
sea of Yangtze River estuary

T, ¥ Y E/hTEEE 0.02 198 WA
fERPIIH
1.2.2  HEE SRR AL

vk ZFEVE R AT VR e TR F R
B, —MBRH Shannon-Wiener #5858 WP £ &
JE F5 B Fh 35 5] BEFREOR 255 4 A W A iy
ZREME MG [ 2

Yy #h 2 4 V45 20 (H), R Shannon-
Wiener 317/ 2 (Shannon and Wiener, 1949):

S
H'=-Y Plog, P
i=1

Ykt w R E(D), Rk— DR
FECH L5, K Margalef (1968)1 T8 /A :
D =(5-1)/logd

PRh 250 AR K (), RIREE H Y
PSR E B B 43 BOIE O0, B3R IR & 21 5
Yo iR, R Pielou (1966)i5 A=

J =H/log,S
Ao, N ARV BT A RS AR S
S RAVERE S RS BEG PO | R A
SR i BB LUAE (n/N)
K SPSS 16.0 F1 4 v i) B 28 T 25 534
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(one-way ANOVA)X H| B £ A5 ¥ 48 br (6145 =
JE RN A: 1) FE RV T L ER IR X (11-16, K1-K6)
KT O X (M1-M5, 3100-2, 3100-3, 3100-6)
H1 ¥ 1 ¥ X (DH3000-2, DH3000-4, DH3-2,
DH3-3, DH4-1, DH4-2, DH4-3, DH4-5, DH5-1,
DHS5-2, DHS-3)fY %5 [0 22 5%
1.2.3  BEIES5H 50 b7

fdi Fl Z2 40 H4 A Primer 6.0(Clarke, 1993)
A3 AT AT 1 08 3 Vi Sl R TR VAV A 1 1) BV 4
F o 430 ZH 25 B AR —> sl ot B
DLV A5 R3O0 o [T, Shy b £ ) 5 ek
o i A S A A A SR MR TR 22, K R B RS AR A
Yy =F BE B R AT O IR A (SR £k ki m
2003), #AJ5 KM Bray-Curtis AHA %59 B2
(CLUSTER), R B Z4EbRE (aMDS) S AR H:
H 43t (similarity percentage program, SIMPER)
D535, 43 BT B TRE 4L R 1 R R 3 2 BTk

B RHFERE/A Wi A4 (abundance biomass
comparison, ABC)(H JI:#t4¢, 2006)# 17 7%
Fa g A AT, DABF ST VT AR T B K AL IS
WG LE W T 52 05 e s A PR R P sl R B

R

TR AR AR BT

AR A IR AR KR A A 135 F, L
IR Z BREZE, H 66 Fi(l 48.9%);
WSR2, 33 F1(24.4%); B30 14
(10.4%); AKBhH) 13 F1(9.6%); HAWIEHE 5
VIR shyy . dld . B i AEs) 9 #1(6.7%).
A5 U DX AT A= ) Fh 28 21 1 DAL T X B 2,
g 88 Filt; HUCON KT DAL X, 73 Fly KT
PRI e, o 51 R (R 1) REIIFIEURZ
3k 2 DH4-3, 4t 26 Fh, F/ByE M3, 12
A1 Fh,

2

2.1

F 1 AT OISR i A BY JEc 4 £ W0 P 28 40 B R BT o B 451
Tab.1 Species composition of macrobenthos in adjacent sea of Yangtze River estuary
K gL Z BRI HEEshy R B AR HAbZEHE S
B R WBI(%)  REC Bl R IR RREC B RREC H%)
KIT AL 73 46 63.1 12 16.4 2 2.7 7 9.6 6 8.2
KA X 51 33 64.7 11 21.6 4 7.8 1 2.0 2 3.9
FF 1L X 88 46 52.2 21 23.9 9 10.2 5 5.7 7 8.0
RT3 135 66 48.9 33 24.4 14 10.4 13 9.6 9 6.7

2 G T AHALTBE (VAT 10 HLAY)
i, 282 EXKIDY, AT Bk
(Notomastus latericeus) . WRUAERESIE HL(Onuphis
geophiliformis) & M & Vb & (Lumbrineris
longifolia), Ferhisis| s A 34 B i (=0.026) .
22 FEEAEYE

2014 4R, KL H &R B 2= R AR AR
YR R 122.2ind./m (3 3), RIS
FERF- 2 B = BUIRIR O O 2 B2 8 (5
REBEREAE 75.2%) . HTsiP(11.5%).
TR S (7.1%) . FABRBEZI W) (3.7%) . Fidk
ENW(2.5%) 0 45 DXOF-34 7 B2 B K/NIBT
KT 0 L3 X (165.9ind./m?) > FF 1L X

F2 KIIOMEEEBABRREEMHREEE®D)
Tab.2 Dominance (Y) of macrobenthos in adjacent
sea of Yangtze River estuary

Y P ()
5 45| L (Notomastus latericeus)” 0.026
WA TS HL(Onuphis geophiliformis)” 0.020
KR VP % (Lumbrineris longifolia) ™ 0.020
155 W (Praxillella praetermissa) 0.018
KWV 4% (Glycera chirori) 0.016
TEEE G W) V) 7 (Nephtys oligobranchia) 0.014
20 W (Paralacydonia paradoxa) 0.010
R K F V4 (Magelona cincta) 0.009
48 W (dricidea fragilis) 0.009
MR IP AR (Ninoe palmate) 0.006

T +2Rn L3R
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Tab.3 The abundance and biomass of main macrobenthic groups in adjacent sea of Yangtze River estuary

. X
2t TiH - - — T
I SAN B i ans| S 1L X
ESESmILY] ES: 134.1 59.4 82.2 91.9
(Polychaeta) A 3.7 42 1.7 3.2
sy F 5 14.5 12.5 153 14.1
(Crustacea) e 0.5 0.7 1.6 0.9
Wiz F 3.2 25 33 3
(Mollusca) Y 0.8 0.1 0.4 0.4
TRz S FB 6.4 8.1 11.6 8.7
(Echinodermata) AW 0.1 0.6 3.2 1.3
HAh s F 5 7.7 2.5 3.2 4.5
e 3.4 0.1 2.5 2
FE 165.9 85 115.6 122.2
L
A 8.5 5.7 9.4 7.8

(115.6ind./m?) >KITIEX (85ind./m’), FAKIZE T
2203, F BEAEAS AU DX H) 7 22 S AN J 3
(F»,,7=0.191, P=0.665). Fi&l 2 ATLLE HH, JAAh
BLAFRE SN SRR BEHOIR 3 A1, o B s
(A3 K3(285ind./m®), Fef KA~ M3(5ind./m’).

34°N
nNnRnBHIis
33°N- o000
KI K2 K3 K4 K5 K6
Ay Bi:
1 M2 M3 M4
31002231003 3100-6
31N ‘. ®
»
QADI3000-2 DH3000-4
3ONF o D DH3-2
* 350 pis-1 @22 ..DH33
g it hiiize @M
DH5-3® @5
.200 290
. T R B
120°E 121°E 122°E 123°E  124°E 125°F 126°F

F ig.2 Abundance (md /m ) dlstrlbutlon of macrobenthos
in adjacent sea of Yangtze River estuary

] A Vi e R TR RS VG A W 1 - 28 A
7.8g/m*(F 3), ANFEZERER sTEk R 2N
ZEIY) 41.0% . HAWSEEE ) 25.6% ., il
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B 16.7%. W5esh¥ 11.5% . Hikshy
5.2%. SAS R X5, 1326 ) ik oo 1 2
FHE X (9.4g/m?), kS KT 0 AL 3R X
(8.5g/m?), KT I IX e (5.4g/m?), PN ZE
55T R, A s A 22 OR
F(F2,27=0.685, P=0.513), 30 A5 [9°F
YW AR 25 5, ey 1Al DHS-1
(22.3g/m?), FAKHIHN K4(0.03g/m?) (& 3).

34°N

2B 4Is
33°N |-
Kl K2 K3 K4 K5 K6
32°N |-
M1 M2 M3 M4-M5
3100-2 3100-3 3100-6
31°N |-
»
'~ om DH3000-4
B=DH3000-2 -
30°N =2 0.03-1 My \ DH3.2
165 s PHEL 0 ) .
poon e 5710 W -
10-15 DHS5-2 DH4-5
. .151224} R Lcal
120°E 121°E 122°F 123°E  124°E 125°E  126°E
B3 VT AT Vi bl K R SR A AR ) A e S
f¥] 43 A

Fig.3 Biomass (g/m°) distribution of macrobenthos in
adjacent sea of Yangtze River estuary
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23 EESHMIEH

AT SR R R R A W R 2
FEPEFRELER 4. 2SR A, FAHILE X Y
Fh Z AT B () R & AR E (D) F b
YIS R B ()R, KT d6ERE Xk Z,
KL H i X 2R B ik PRI R Ty 2
SIATERIA, b 2 R R B0 AN W) T X [
ZERARRE (H" Fy,17=1.970, P=0.159; D: F, 7=
1.427, P=0.257; J: F, 17=0.754, P=0.480). K&
M3 sl Ah (HRER] 1 AR, HYE R K
K5 ufifii(4.34), HX Ny DH4-3(4.25), A
i K4(1.00); D {E fiz =i )5 DH4-3(6.30), ik
H K5(6.09), HfKHh K4(1.44); J (HEEH
K4 Al M4(¥1°4 1.00), H¥Kk DH5-3(0.98), fi
K K1(0.68).

x4 KIOMEBEHXBEREEMEESHEYE
EiEd
Tab.4 Shannon-Wiener index (H'), Margalef richness
index (D) and Pielou evenness index (J) of
macrobenthos in adjacent sea of Yangtze River

estuary
T IX. H' D J
Ko e 3.17 3.87 0.88
Ko 2.71 3.19 0.83
Frili 3.55 4.24 0.93
AT 3.19 3.82 0.89

24 BESHSW

of K YT 11 408 30T Y 38 ) K TR RS A A= ) TE
#17 CLUSTER REMIAESHZ UibrEHET
(nMDS)7 1 (Bl 4), Z5HREKH, 7E 20%0 Bray-
Curtis FARLPE A I, 98 2 v 35k 8 o 7Y S
YR LA o 8 S RELL (KT 4), AT AH I
I H It 60% w37, 3437 18] B AR BL 1 7K
BAK

B | RGP A7 (13 . 14,
15, K1, K3, K5, K6, M5, 3100-2, 3100-3,
3100-6. DH3000-2, DH3-2, DH3-3, DH4-1,
DH4-3, DH5-1 il DH5-2), IR 20.1%,

= L 5T Bk FP AT 5] B (Notomastus latericeus)
(DTEREEH 15.4%, T [F) KWTb(Glycera chirori)
(13.9%) . KRS E(Lumbrineris longifolia) (12%)
AR Wy KR 5% JE B (Onuphis  geophiliformis)
(8.7%) o HEHH 2 A 95 I8 £ vl il g 3 Y DH4-5
1 DH5-3 3, SRR RIE S 30.3%, STEkFral
15 BH & & Bt (dmphiuridae) W) — T 4% Bl e B
(40%) . 2RI FVPEE (Magelona cincta) (20%) .
KK B (Ampharete acutifrons)(20%) F1 U5 W K
LR (20%). HELL 3 i VL H AL AR 11
A2 s, SFEFRITE S 32.6%, F2E5THR
T J2 FE U1 /R Ue $4 UF (Eriopisella sechellensis)
(42.9%). R 4408 K2, M3 F1 M4 3ifz, 73
AU R 33.2%, AR NG 14 A (Aglaophamus
sinensis) (69.2%) e EETTRRF . BE4 5 &
K4 F M2 354057, SFIEIFARITE S 28.6%, BTHEFH
JE AT SHHEN K (Paraprionospio pinnata)(100%).
M1, DH3000-4 il DH4-2 34045 [ B —4
B .
2.5 ABC &9 #

FE/EY R B, B ABC L AER % M
i VA AN T G X DG A A ) B v R e P
Ao . — ARy, B I TEAREE T, AN
A VIR VR G5 R0 3 A, A i G A
FTHEEMLW L, WEERAYERLAR
2R BEiE B Th ERST, Ea
PR AR O, (0 = B A A ) 1 43
AR IAAME LI 43, A=y o tf 2 Fn = B2 il e iy
PR 3 28 B A M AT AR W s )
AT Yk P Sy, BEVE 28 i — ek
JUR NSRRI S G OL 3, S 30 B A e AR
Vi oA WAL, FEEh LA T AE Y it
22 b (Warwick and Clarke, 1994; [T JJ:Hi 45,
2006). 5(a) i 7~ KV 1 2P T ¥ 48 1 2R Y
MG AP ABC 2k, FAEWp a2k mmg
TR, AFTH R GRAR, EYwErR
FONHT L, 10 B A v ek Y R AL IS AT A A
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2D Stress: 0.18

P4 RTS8 TSR TR JER TG A W 7 45 A SR 2 B L nMDS PP
Fig.4 Cladogram of Bray-Curtis similarity and nMDS ordination of macrobenthic community in adjacent sea of
Yangtze River estuary

V32 B T R AR Bl AN TRV DR Y AT A= 17
ABC &l s~ S(Frn. ATLLEH,
VL A6 X AF LR X ) ABC 1% B
5 R A I S AR BB AR — B, AR
LR IR EAR, KAV A= P B 7K A2 B R i
3, KILHHIX G ABC i /R BRE0IR 5 AL
U, KRB YIRS A AR E .
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Fig. 5 ABC plots of macrobenthos in adjacent sea of Yangtze River estuary

A2 IR AE(2007)(2002 4 9 HALYK). Shou %
(2013)(2006 4F 7~8 F . 2006 4F 12 F ~2007 4F
1A 8 HF10~11 H3k 4 Afik). Chao %
(2012)(2010 45 H . 8 H. 11 AHI2011 4 2
A3t 4 k). =155 (2015)(2011~2014
£ 8 A3 4 MIUORIWTFE 45 RAL A .

250 Z Ak BEAE T W 52 sh ) AR sl iy A 2
By e Ik, X AT RE S i I A AR AR T OR (]
LAY, A AT RE A A A TR 3 L B ik
PEBE ARG LY Ak, 5 20 e 80 -4
BRI L, PREGE N B L 5 i 2 B2
YIFERESS T UT O OB R N0 =4, 2012),
A A A PLIAFR RN H WA AT R 2 B

DIMERIWESE R, ARF R RN WA A 27 A (A
YRR h B S Mo, G e sh B
I 55 HR 88 (Xenophthalmus pinnotheroides). %,
[RKEFER (Palaemon gravieri); BKAK ) i)
75 R BB (Nassarius dealbatus) . 45 5B ME

(Trigonothracia jinxingae); P % sh¥)+ i H

AAE BwE B (Amphioplus japonicus) 5 (X Fi £
4501992, A5 R4 2007; X =45, 2008).
Wi o L AR 3 v ST A= B S DR A8 5 A
NS FFEL 0, 25 A A SR O 3t
e RAERFTER, MEEUN, AR E B
Z BRI T AR K ERK IR KA
HAbShY), WOh R FE IR Nl 5 =45,
2008; =M% 2015),
32 FEEWM&EY=E

— i WP PN, R I B AT AR )
FA: W) 0 AR Ak AT S LR 9 i AR Ak, T
A HEWT IR (0754, 2014 4F, K YT E1 AR Vg 5,
ORI A M -85 B S 122.2ind/m?,
fI%F 1999~2001 4E(1999 4E 5 A 4y 333.24ind./m”?,
2000 4E 11 A 4 213.08ind./m?, 2001 4E 5 A K
411.91ind./m?)( M 3R A28 1, 2003), 2002
AEFKZE(231.5ind./m*)(ZEE R4, 2007). 2004
F2 H .5 H .8 A 11 A4r314 375.0ind./m”
623.0ind./m? . 309.5ind./m*. 781.7ind./m%)(%
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HESR, 2007). 2009 4E#Z(212.4ind./m*)(X] 5%
=, 2012) AL R, 5 2005~2006 A
(146.4ind./m*)(XI| 5% =4, 2008), 2011 4EH Z=
(109.3ind./m) (5 — Mg 55, 2015) 1) d KA HF
F, =T 2010 4E#ZE(70ind./m*) (X 5% =4,
2008).2012 4FA11 2013 4EE (53514 82.8ind./m’
59.2ind./m*) (G —M %5 2015 A5 R, X
FEHH, 1999~2014 A=A T 11 4P AT TAF dak K 744 JFE At
A=Wy -2 3 BE AR [R) ARy RV 2R AR A —
sl .

I A g 3 2 R R AR AR ) 3 AR
I 7.8g/m?, KT 1999~2001 4E(1999 4E 5
H A 14.04g/m?, 2000 4 11 Al 25.65g/m’,
2001 4 5 AN 28.14g/m?)(F MR MZEHT 1L,
2003) . 2002 4F Fk 2= (27.66g/m?) (2 F R 4,
2007). 2004 42 H. S H. 8 H. 11 A4l
9 19.7g/m? | 23.4g/m*, 12.7g/m* | 19.6g/m*)(}~
IR, 2007). 2005~2006 4F(12.8g/m*)(Xl| 5% =
45, 2008) IR L5, 5 2009 4EF1 2010 4£ 55
Z(43 90 10.9g/m? . 9.1g/m?) (X 5% =%, 2012)
T8 A 45 AR, 5T 2011~2013 4EH 2 (43 )
Jg5.9¢/m*, 3.5g/m?. 1.6g/m*)(E—Ng%E 2015)
R R I £ B i WS e BT = 3 iy NpAL oY 1T B
VI35 A Wy i AR AN [R) AR Ay N2 1 A 25 57 o

B RN AE W 0 2 ) A — O
YRR E S B B R A . BRI,
Vi 3RV 2B W 1) 43 A 4 R 5 DU P 2 B 4 )
MK (Gray, 1974; % FAERIILILEE, 1994; %
RE, 2013), VLA iRk 2 0 5 4 B i AR
Y, Sk 4 SR dinb . Wb B
+ B AR RD TR £, BB AT 2 A A% R
SEBEHOIR, DR I A A I A A = RN A )
A LR BN BEHOIRAS R (B 06 5 R SR 5,
1994),,

VL &R Vg BN [ X[ P 3 3 B R
AME R AT AL X.(165.9ind./m*)> S 1L
¥ [X (115.6ind./m’)> & {T. I ¥fF X (85ind./m%);
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S 2 A KM R SR IX (9.4g/m*)> 1K
L0 dE #B X (8.5g/mY)> KOV 0 i X
(5.4g/m”) o KT I IXAY I A8 32 KT AR IR
KB B R S5 RE M, UIRGE R &, KR
TEIRJR, IR AT E, XA Y 0 417
RSB, it DA G387 = B A AR ) i e A1
33 ZHEMMBEREH

A YR T A T AR A 4 K VT 11 408 30T Tk K A
JEMA YRR 3 DM EEREC H'. D FL g
51N 319, 3.82 F110.89, Hih, H'H & T 5=
R 2551 (2003)(1999 4E 5 A Ky 2.41,
2000 4F 11 H A 2.87. 2001 4F 5 H 4 2.88).
7552 IR 45(2007)(2002 4E 9 A K 2.06), X5t =
2£(2012)(2009 4 4 H M 1.36, 2010 43 AN
1.08) A 78 45 5%, S Wi T 4 VI 1 4R 3 T 4 A=
BABEAPIRE, XN %5 AR KL H
SR A W B B AR A T U IR A A B
52 SR VIR OC O — 9 4§, 2015).

S ] bR A, AL XA 224 M 48 5
H'.D Fl J i (3 4), TTRERY B R & 22 Flifg it
TEMASIE, KR ZEA, AR TR Je b
iR, $Em TR TOER R R, e T 7% iF
TP RE T G, B AS Dy R 7Y I AT A6 1y 4 {1t
F W EE, FEHEXRZIER IR E, A
FI T R A P A= K RN EEATT (G5 RE, 2013),

PO SN B R STiR3 Wi NIy e e 7/ Bl )
V% CLUSTER H2ZEH1 nMDS HEF 4347, 45
e, AL AR LRI, B AR L
KM 60% 13 47, 5 24% 5 IR 55 (2007) 7F
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Abstract In this paper, the characteristic of the macrobenthic community in adjacent sea of Yangtze

River estuary was studied, based on data collected from cruise in June(summer) of 2014. A total of 135
macrobenthic species were identified, of which, 66 species were Polychaeta, 33 were Crustacea, 14 were
Echinodermata, 13 were Mollusca, and the remaining 9 species belong to other animal groups. The average
abundance of the macrobenthos in adjacent sea of Yangtze River estuary was 122.2 ind./m’, and the
average biomass was 7.8g/m’. The abundance, biomass, Shannon-Wiener index(H'), Margalef's richness
index(D), and Pielou index (J) were not significantly spatial difference. Eight macrobenthic assemblages
were identified on the 20% similarity level, with low similarity among stations. The results of the ABC
analysis show that with the rapid economical development of coastal zones and the impact of human
activities, the stability of the benthonic community in adjacent sea of Yangtze River estuary is disturbed
slightly, therefore, long-term continuous monitoring is recommended and effective comprehensive
management measures need to be explored to result in the healthy and sustainable development of the
marine ecosystem in adjacent sea of Yangtze River estuary.
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diversity; community structure
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