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Fig.1 Bitmap of large benthic sampling stations in

the north branch of the Yangtze River Estuary
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Fig.2 Seasonal variation of macrobenthos density
in the northern branch of the Yangtze River Estuary
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Tab.1 Species composition of macrobenthos in the northern branch of the Yangtze River Estuary

Fh2 Species

B FF Density/ (4~/m?)

FkZE Autumn 442 Winter

2 Spring  H Z% Summer P14 Average

AR5h417] Nemertea

2] B Nemertinea - - - 0.004 1 0.001 0
HARBIYT ] Mollusca

USRI Stenothyra glabar - - 0. 005 4 0.0550 0.015 1
TR B Lunatia gilva 0.002 6 0.002 6 0.006 1 - 0.002 8
2R B Nassarius semiplicatus - - 0.006 1 0.048 0 0.013 5
LI N, succinctus - - - 0.002 0 0.000 5
FMLEIR N. festiva 0.002 6 - - - 0. 000 7
VM2 Bullacta exarata 0.004 7 0.0110 0.0550 - 0.017 7
PR Salinator sp. - - 0.002 0 - 0. 000 5
U £ W5 W6 Mactra veneriformis - 0.002 0 - - 0.000 5
FMT BHPRES Moerella iridescens - - - 0.006 1 0.001 5
1 [E &M Glauconome chinensis - - 0.005 4 - 0.001 4
s Corbulidae sp. 0.022 0 - - - 0.005 5
YAV WS Potamocorbula amurensis 0. 006 7 - 0.0320 0.140 0 0.044 7
FEWENS P. ustulata - - - 0.018 0 0.004 5
JNFEE Siliqua minima - - - 0.001 3 0.000 3
HI IR e WS Laternula boschasina - - - 0.002 0 0.000 5
T 5h417] Annelida

H AW % Goniada japonica - - - 0. 005 4 0.001 4
[R5 V5 Wb %% Dentinephtys glabra - 0.002 6 0.002 0 0.022 0 0. 006 7
ZYi VP4 Perinereis nuntia - 0.002 6 0.008 1 - 0.002 7
T 5| B Notomastus latericeus - - 0.002 6 0.002 7 0.001 3
HFEE4 W] Crustacean

2w 7K EL Rocinela sp. - 0.002 6 - - 0.000 7
T T #E /K B\ Synidotea laevidorsalis 0.010 0 - - 0.001 3 0.002 8
# B U Exopalaemon carinicauda 0.021 0 0.002 7 - 0.036 0 0.014 9
LG YR E. annandalei 0.002 0 0.026 0 0.002 6 0.004 0 0.008 7
F5 W EUF E. modestus 0.002 0 0.002 7 0.002 6 0. 009 4 0.004 2
& R UR Palaemon gravieri - - - 0.007 4 0.001 9
H A K#3E Grandidierella japonica - - 0.002 6 - 0. 000 7
H A et 8RB Corophium volutator - - 0.002 6 0.002 6 0.001 3
FIEZRME Philyra pisum 0. 006 7 0.054 0 0.0220 0.002 6 0.0213
SR THE Portunus trituberculatus 0. 006 7 - - - 0.001 7
A GBS Eriochier sinensis - 0.004 0 0.002 6 - 0.001 7
2L [ =95 Tritodynamia rathbunae - 0.004 0 - - 0.001 0
H A K HR % Macrophthalmus japonicus - - 0.002 6 0.002 6 0.001 3
BB S FE % Neoeriocheir leptognathus - 0.004 0 0.002 6 0.0110 0.004 4
KK I Metaplax longipes 0.006 7 - - - 0.001 7
HFZXEZ¥I] Chordata

fLUFE 1 Trypauchen vagina - - - 0.002 0 0.000 5
BEE B IR R 10 Synechogobius ommaturus - 0.003 3 0.002 6 - 0.001 5
W ERHTUR B A8, Ctenogobius cliffordpoprei - 0.002 0 - - 0.005 0
IR F 88 HF 2 . Taenioides rubicundus - - - 0.007 4 0.001 9
LR F AR R Odontamblyopus rubicundus - - - 0.002 0 0.000 5
PLECAR S UF e . Oxyurichthy tentacularis 0.005 4 - - - 0.001 4
ik #§ 2 £01 Collichthys lucidus - - - 0.3100 0.077 5
J18% Coilia macrognathos 0.002 7 - - 0.0210 0.005 9
We#Z Liza carinata - - - 0.002 6 0.000 7
fifi Platycephalus indicus 0.029 0 - - 0.029 0 0.014 5

http: //www. shhydxxb. com



280 (SR (T E NI S S 1 28 45

0.16
o 0.14
L 0.12
ﬁ( 0.10
g% 0.08
H—g 0. 06
= 0.04
0. 02 I\ |l
"%z mmx Kz 4%
Spring Summer Autumn Winter

B3 KINdXABEHEMENENTTEN
Fig.3 Seasonal variation of biomass of macrobenthos

in the northern branch of the Yangtze River Estuary
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in the northern branch of the Yangtze River Estuary

3 e

ARV A SR A B R R B4 51 Fh A
F2010—2011 4E A g 78 Fir, 1 HL A ELS
AR ARETAE 1 A2, RS 11 A4
P (HEE 1 2 RAE BRI P A 38 D RPTEA
YA R BRI X AT BB R 37 1 A AT R
W, 5 1 SRR A A L kY T AR v A
SRR 1 IR, RFE B, 5 308 B 118
DR A BRI . AR KA S 1 kA
FRRAEBIPLEFN 8 F  (H KA B Ip VLI 4G 1 Fp
RG], SR HT 5 PR A (R SRR 76 2 T B3
A5, YRR HR , T RE S DL HOR B %
YIS ZR TR Y 3 Fh DL 2 v, 2 0 WA 0 i
I RS P 2, R IR g i ) R R, A HLas
ZIRE IR, PRI AT RE A — B4 O IX B 30 5]
RREX, O IZ KIS H IR 1 Hts
T ANCFR R B, 38 S RE 158 1 R, X e
KT LABE 25 K132 20 3 15 0 1645 O X, AT 3¢
BFFRMER ., PMEAREE) R st X5
AR IRALEE R XTI R B AR Sh
WS8R , M 2009 4ETFHR KT F R R RAR S
VAR FEYE A A Y 2 I R N H RS
Blifie J1 R A A 7 A LA, AR R W 58 A
I TR PRI, D125 RO 4 5 I i
i X410 AT YA SR JE TG 30 00 1) AL SR RN RRE TR S5 M . e
A 55 2 U SR AE TR A BV A SR i AR Ak, AT fiE
32 B K FREE AR BE A AL RS L IR AR T
HESEH AR 2 B AR R IX R VT 1 A
JEH [ SRR X, DL SETH0A RUR G Sl B 9% Y AR
b, T4 ] 15 2 0 e AR 6 5 A R R I, 5 B
TF I BE— S RS o



244

IR0, 28 AT F A SRR DL T 4 R B JAT Sl My 1 32 281

SE Lk

(1]

(3]

[4]

(7]

KSR S WIZRMER BT AT 3l 4 Xk A& T 3l 11 ) 7 b A
BEENF[D]. b RRITRASE, 2017,

LIU Z Q. Response of macrobenthos on human activities and
the ecological restoration in east shoal of Chongming island
[D]. Shanghai; East China Normal University, 2017.
PRI, R, BERA, SF. UL A R RS MR
Gk B wm N F L], B 5 R AR 4
2012, 18(6) : 935-942.

YAN J, ZHUANG P, HOU J L, et al. Secondary production
of macrobenthos from intertidal in the Changjiang estuary and
its impact factors [ J]. Chinese Journal of Applied and
Environmental Biology, 2012, 18(6) : 935-942.

AR, HE, Bk, S RIL DO EOR TR A
SYIRETRAFIEL ] Sh¥reAaR, 2007, 53(1) : 76-82.
LIB Q, LI X Z, WANG H F, et al. Characters of a
macrobenthic community off the Changjiang River Estuary
[J]. Acta Zoologica Sinica, 2007, 53(1) : 76-82.
TOWE, BRE, K, & KT N R R IR
SYRIREE S ()] S 0E5T, 2007, 28 (1) 47-
52.

ZHANG F J, TONG C F, ZHANG H, et al. Community
structure of macrobenthic fauna in subtidal areas of the
Yangtze River Estuary in spring[ J]. Zoological Research,
2007, 28(1) . 47-52.

PR, TR, RIEAL, & KV D SOK N Rl R
RURASIIOIFE ()], R RL 2, 2006, 25(4) « 43-
47.

LUO M B, SHEN X Q, XU Z L, et al. Study on intertidal
macrobenthos in North Branch of Changjiang Estuary [ J].
Marine Environmental Science, 2006, 25(4) . 4347.
FERE, WL T, Bk, S KOV RSO AT Y oy
A R EHBERIRR [T]. RS, 2009, 20(8)
1958-1964.

SHOU L, ZENG J N, LIAO Y B,

et al. Seasonal

distribution  of macrozoobenthos and its relations to
environmental factors in Oujiang River Estuary sea areal J].

Chinese Journal of Applied Ecology, 2009, 20(8): 1958-
1964.

GG, B, Mg, &5 RKILE LB Ml KRR
WS 21 S AR FHE BT B TE [ ], K= 44, 2007,
31(sl) . 52-58.

AN C G, ZHAO Y L, LIN L, et al. Primary investigation of
seasonal characters of macrobenthic communities distribution
in tidal flats of Jiuduansha wetland of Yangtze River Estuary
[J]. Journal of Fisheries of China, 2007, 31(sl) : 52-58.

AR, TR, FOTRE, S BRI D OREY RS Y R R
A GE W B FRF LT KAEAY R, 2010, 34
(6): 1179-1188.

PENG S Y, LAl Z N, JIANG W X, et al. Study on

community structure of macrozoobenthos and impact factors in

[10]

(1]

[12]

[13]

[14]

[15]

[16]

Pearl River estuary[ J]. Acta Hydrobiologica Sinica, 2010,
34(6): 1179-1188.

SRARVR, mFH, TRk, SF. BRI R BT A= RS A=
BHEELT]. A 2A), 2009, 29(6) : 2989-2999.
ZHANG J H, GAO Y, FANG H D, et al. Ecological
characteristics of macrobenthic communities in Pearl River
Estuary[ J]. Acta Ecologica Sinica, 2009, 29 (6) : 2989-
2999.

KR, BILT, BRAsE, S BT E ) EH KBRS
YITEVE beta ZRETLAMATT]. M FE“EHR, 2009, 31(3):
103-112.

ZHAO Y Q, ZENG J N, CHEN Q Z, et al. Beta-diversity
analysis of macrozoobenthos community in a tide flat in the
Jiaojiang Estuary in Zhejiang Province, China [ J]. Acta
Oceanologica Sinica, 2009, 31(3) . 103-112.

M, IRIRAL, JASE, S AL R AT 3 M R
ZEIBEIELT]. ZEAARCHARERD , 2013, 52(2)
271-2717.

TIAN W, XU Z L, ZHOU ], et al. The study on
macrobenthos community structure in Jiaojiang Estuary[J].
Journal of Fudan University ( Natural Science), 2013, 52
(2):271277.

R, ZEHIE. KV D KR A Y 2 R AR
[Cl/WEsiEie 3ok, Hi: PEZYES, 2003:
281-288.

WU Y Q, LI X Z. Diversity of benthos community in
Changjiang Estuary [ C ]//Proceedings of Crustaceans.
Qingdao: China Zoological Society, 2003 ; 281-288.
INEAS, WA, R, A AU SRRSO B RAT A=
YIRET AR AT ()] HEE e, 2007, 26(2) @ 66-70.
SUN Y W, CAO M, QIN Y T, et al. Analysis of
macrobenthos community structure in the adjacent sea area of
Changjiang River eastuary [ J ]. Marine Science Bulletin,
2007, 26(2) : 66-70.

AV, PR, BAUE, % KO pAegftp XA
WERAL WA (], LR34k, 2010, 19(5) .
674-678.

WANG C F, CHENG J H, HAUNG S L, et al. Preliminary
evaluation of Yangtze Estuarine nature reserve for Chinese
Sturgeon[ J ]. Journal of Shanghai Ocean University, 2010,
19(5) : 674-678.

BOTHE, X, S, . KA SORRRA S it
TJAFEARMARELT]. A2EAik, 2014, 31(3) : 1-6.
ZHAO K B, LIU J, WU H X, et al. Anniversary variation
characteristics of benthic animal community in the north
branch of the Yangtze River Estuary[ J]. Journal of Biology,
2014, 31(3) : 1-6.

AR IR L ] 2 I R A Ry, v I
PRUEALAE IS 5125, GB 17378.7—2007 i WAL 25
7 w853 AT PRSI A AR ST, deat: P
i i hkt:, 2008.

General Administration of Quality Supervision, Inspection and

http: //www. shhydxxb. com



282 (SR (T E NI S S 1 28 45

Quarantine of the People ’ s Republic of China, [19] XIsE=, MR, FR, % KILOKBEMsIY %

Standardization Administration of China. GB 17378.7—2007 HTAS b A e SR AR T [T ] Ve 244k, 2012, 34(3):

The specification for marine monitoring-Part 7: Ecological 134-145.

survey for offshore pollution and biological monitoring [ S]. LIU L S, ZHENG B H, LI B Q, et al. Long-term trends of

Beijing: Standards Press of China, 2008. macrobenthos in Changjiang Estuary, China in relation to
[17]  #yTil, K. F&F Vegan B4 09 A4 25 2 504 HE P environmental changes[ J]. Acta Oceanologica Sinica, 2012,

ST CL/ /788 U A I AR W 2 Rt R 5 R R T 34(3) : 134-145.

2SR B B R E & i %, i [20] fRJIRAL, WE, A, S5 KILO RN A B

BlegBeE frfles 5 A YIHOoR R, 2010 332-343. (], H K™, 1999, 6(5) : 59-62.

LAIJ S, MI X C. Ordination analysis of ecological data using XU Z L, JIANG M, BAI X M, et al. An ecological study on

vegan in [ C]//Proceedings of the 9th National Symposium on benthos in the Changjiang Estuary [ J]. Journal of Fishery

Biodiversity Conservation and Sustainable Use. Xiamen, Sciences of China, 1999, 6(5) : 59-62.

2010 332-343. (21]  SEMRE, WIMOER, FEHSE. S LR & B 2000 (A K R I
(18] mhjmude, ZoMeer, Wz, &%, i O RB CARXH LR O AR AT EOE ()] PEEMEEIN, 2013, 29(4) .

WIS FI I G BE W) R DR ()], e R, 64-68.

2004, 23(4) : 32-37. JIAH B, HU H'Y, TANG J L. The summertime ecological

YESF, JI HH, CAO L, et al. Studies on the impacts of study of the macrobenthic community in intertidal zone of

large-scale estuarine engineering on species composition and Zhoushan Archipelago [ J ]. Environmental Monitoring in

biomass of benthos in the Yangtze River Estuary[ J]. Marine China, 2013, 29(4) : 64-68.

Science Bulletin, 2004, 23(4) : 32-37.

Effects of shellfish release on macrobenthic communities in the subtidal zone
in the northern branch of the Yangtze River Estuary

QIU Zhewen' ?, LIU Jing'?, ZHAO Kaibin'>, WU Huixian'**, XUE Junzeng'”
(1. College of Marine Ecology and Environment, Shanghai Ocean University, Shanghai 201306, China; 2. Center for
Research on the Ecological Security of Port and Shippig, Shanghai Ocean University, Shanghai 201306, China)

Abstract; Macrobenthos were collected in the subtidal waters of the wetland of the north branch of the
Yangtze River estuary. The changes of macrobenthos community before and after the release of shellfish in the
area were analyzed. A total of 51 species of macrobenthos were collected in the shellfish released area
adjacent to the subtidal zone. There are 15 species of mollusks, 17 species of arthropods, 4 species of
annelids, 14 species of chordates, and 1 species of nemertea. Eight dominant species were found throughout
the year. The annual average density was 0.265 ind/m’, the annual average biomass was 0. 06 g/m’, the
annual Shannon-Wiener index was 0.93, the annual Margalef index was 0. 895, the Pielou index was 0. 39.
Compared with the macrobenthic community before release, the release of shellfish affects the composition of
benthic communities and dominant species in the adjacent waters of the released area.

Key words: Yangtze River Estuary; Beibayao Rive; tidal flat wetland; shellfish release; macrobenthos
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