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Community structure and diversity of macrobenthos in the intertidal zones of

Yangshan Port

WANG Baogiang' , XUE Junzeng', ZHUANG Hua®, WU Huixian" "
1 Ministry of Education Key Laboratory of Exploration and Utilization of Aquatic Resource, Shanghai Ocean University, Shanghai 201306, China
2 Yangshan Tongsheng Port Construction Co. Ltd. , Shanghai 201308, China

Abstract: The intertidal zone between the sea and the land is one of the most sensitive ecosystem in nature with high
production. With rapid economic development and overexploitation, the ecosystem of the intertidal zone is seriously
threatened by human activities. The Yangshan deep-water port is a new port in Hangzhou Bay south of Shanghai. It is built
on the offshore islands of Greater and Lesser Yangshan ( part of the Zhoushan archipelago) , which have been amalgamated
by land reclamation and connected to the mainland via the Donghai Bridge, the latter of which was opened on 1st
December, 2005 as the third-longest bridge in the world at 32. 5 km in length. In recent years the development and
exploitation of the Yangshan deep-water port has caused increasing fragmentation of intertidal regions. These human
activities could seriously affect the structure and function of the intertidal zone ecosystem. Macrobenthos is an important part
of intertidal zone ecosystem, playing an important role in material cycling and energy utilization. The changes in community
structure of macrobenthos are indicators for the stability for intertidal zone ecosystem, because macrobenthos have slow
mobility, long life history, and stable habitat requirements. For this reason, the macrobenthos in intertidal zone has great

significance for coastal environmental monitoring and evaluation of the coastal engineering environment. In order to better
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understand the effects of human disturbance, this study explored the influence of anthropogenic changes on macrobenthos
biodiversity. The investigation spanned four seasons, from October 2009 to July 2010, in two different stations in the
intertidal zones of Yangshan Port. Sixty-one species were identified, including 22 species of Mollusca, 16 species of
Annelida, 12 species of Arthropoda, 5 species of Bryozoa, 4 species of coelenterate, 1 species of Sipuncula and 1 species
of Echinodermata. The dominant species were Littorina brevicula, Perinereis nuniia, Tetraclita japonica, Nerita yoldii and
Macromedaeus distinguendus. In geneeral, the characteristics of macrobenthos in Yangshan port were euryokous or
hypohalinokous, which is typical along the coast or near an estuary. The average abundance and biomass varied significantly
with the seasons ( P<0.05). Abundance was highest in Spring ( (3204.9+837.84)ind./m’) and lowest in Autumn
((2213.2+731.27) ind. /m’). However, biomass was highest in Summer ((2233.2+1493.42)g/m’) and lowest in
Winter ( (819.95+484.80) g/m’). Comparing the two stations, the average abundance in Dayang island ( (3090 =
742.74)ind. /m>) was higher than Shenggu island ( (2133+372.5)lind. /m’). But the average biomass in Dayang island
((1028.5+627.61) g/m’) was lower than Shenggu island ( (1711.1+1180.76) g/m’). ABC curves, hierarchical
clustering and MDS were used to analyze the data of community structure. The results showed that Dayang island had
suffered less disturbance with the consequence of a more stable community structure. By contrast, Shenggu island had
suffered moderate disturbance with the consequence of a less stable community structure. Biomass and density of
macrobenthos in Shenggu island were significantly decreased compared to previous research. This trend is closely related to

increased salinity, altered habitat and intensified anthropogenic disturbance of Yangshan port.

Key Words: Yangshan Port; macrobenthos; community structure; anthropogenic disturbance; inter tidal zone
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Fig. 1 The sampling sections of macrobenthos in the intertidal zones of Yangshan Port
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HERAEFIRAEH SN 61 Fh, ARSI W%, o 22 il G RDEEAY 36. 1% s HUCH IR 531, 2 16 i, 4
FRAELIY 26. 2% s FRUCH 1T EBY) 12 B, i Fh 2500 19. 7% 5 5340, B &eshi 5 7 a3y 4 Fh, 2R3y
FUERZ s 45 1 Fh, A0 3R R 585 1 W2 ( Littorina brevicula ) . 25 15 Bl V0 %% ( Perinereis nuntia ) . H 7 55 1 4%
( Tetraclita japonica) Vi BUHEMR ( Nerita yoldii ) F4557 KA ( Macromedaeus distinguendus) , MEM ( Barbatia
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bistrigata ) JEFH MR ( Purpura clavigera) WN/NEWR( Mitrella bella) Sk Bl VD %% ( Perinereis cultrifera) VL M T VT
$15 ( Crassostrea ariakensis ) M) [H) 7 {0 & WP

AR ZEA TR R S R A 25 5 (R 1) (BRI R Z O 42 F KU EEMA S 4500
38 A 36 Fifr Bk AP AR AN 30 B R LLRH X S5 A REE ) R B Oy R TS SR A AR H B
Ko 49 TR 44 i ST R 30 Fif

F1 FLBESHHEOFAEEREINERESH
Table 1 Constitute and distribution of macrobenthos in the intertidal zones of Yangshan Port
B HEZE Spring EZ Summer #*Z Autumn 2% Winter

2 ¥

f}% Onler of Ml AV Ml KU EAGHE KU EAEE AT
magnitude Shenggu Dayang Shenggu Dayang Shenggu Dayang Shenggu  Dayang

WEWA BN W) Coelenterate

HRAE AT Tubularia mesembryanthemum +

KF-FEMAE G2 Anthopleura pacifica + v v v v v v v

FELLEAMIIEA Hicksonella guishanensis + v v

SV Heterocyathus sp. + v v v v v

781 Annelid

LW FBIUL % Perinereis nuntia - v v v v v v v

ik Bl VB AR Perinereis cultrifera ++ v

SIVD B Nereis heterocirrata + v v v v

Z VbR Pseudonereis variegata + v

HAHRNTSZ Neanthes japonica + v

RUAR Lumbrineridae sp. ++ v v v v v

W B Sabellaria ishikawai + v v v

AR B Nonparahalosydna pleiolepis +

a1 T VA Halosydna brevisetosa + v

I I Harmothoe imbricata + v v v

ANETFFWE A Lepidonotus tenuisetosus + v

FR#B L Terbellides stroemii +

W8 1. Chaetozone setosa +

Z 6§ Polynoidae sp. + v

W Pista sp. + v v

41 Syllidae sp. + v v

YY) Bryozoan

KEEALE Membranipora grandicella + v v

AHUIEFL & B Membranipora similis + v

JEITIEHEE B Sinoflustra amoyensis + v

HEIIBEHIE W Electra xiamenensis + v

Pl =M W Tricellaria occidentalis + v

ARSI Molluse

SR Littorina brevicula —— v v v v v v v v

HMUREHIEIR Littoraria scabra + v

FRILIEAR Littoraria intermedia it v

INGEATIENE Nodilittorina exigua ++ v

BV Monodonta labio + v Y

W BUEIR Nerita yoldii ++ v v v v v

PEFHMNE Purpura clavigera ++ v v v v v v v v

W/NEYR Mitrella bella ++ v v v v v v

H A2 FEI2 Siphonaria japonica 4 v v v v v v
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R B %78 Spring HZ Summer X2 Autumn £-Z% Winter

o Oer of EHAHE KT EHE P EME AP RANEE L
magnitude Shenggu Dayang Shenggu Dayang Shenggu Dayang Shenggu  Dayang

H 2 Cantharus cecillei + Vv v v 4 Vv v
B KTFFII Notoacmea schrenckii + v v v v
SEAINE UL Patelloida pygmaea + v v v v v
WEHUR Cellana toreuma + v v
W fE i 41 % Lepidozona coreanica + v V4
EVTAEWE Crassostrea ariakensis ++ v v v v v v
A R4 Ostrea glomerata +
WG Barbatia bistrigata ++ v v v v v v v
4iW% Sinonovacula constricta + v
SR Musculus senhousia +
TR BRI SE Martesia yoshimurai ++ v v v v v v v
WBURME T Zitfaea crispata +
— i 55 Pholas sp. + v v
IS Arthropod
IR Ligia exotica + v v v v v v v v
M SLEEAT Balanus reliculatus +
H A AR Tetraclita japonica ++ v v v v v v v v
WM/NBEREKEL Cirolana minuta ++ v v v v
VU V5 KAEE Metopograpsus quardridentatus + v v v v
F 5 KBUE Macromedaeus distinguendus ++ v v v v v v
AT ZEE Diogenes edwardsii + v
HIFEGLIF Alpheus hoplocheles + v
HAGLIF Alpheus japonicus + v v
KAELERIF AR Palaemon pacificus + v
GBS AT Ampithoe valida ++ v v v v
LR Annanogammarus annandalei + v v
HAlh Others
5§ 8 1L Phascolosoma arcuatum + v v v v v v v
H ¢ Ophiurida sp. + v v v

+ FTRIZFECR 5 BN 1% DU s ++ FoRiZmigice 5 S0 1% —10% 5 +++ FoRIZEREE 5 RB00 10% UL v Rz R e AR X 4
REER it

2.2 EFERAEYENI

T L VA 100 45 A () SRR G s 49 = B R0 A i T o5 1) L ) 25 S K (3R 2) AR 2 B LU IR sh i e s
A7 A AR 48.20% , FLUCH IR AT S AT RS, 435 26, 16% F121. 21% , HARZEREIT o5 LU/ s 43
He Wi AR S A Wi B o A R 58.57% |, FLUCH T B,k 37.53% , HABZERESh W T |5 L4
BN FREEMAEYEEAFZETHIR AR (P<0.05) : F 50 &E E TR T, K (3204.9+837.84) 4~/
m’ , AR AR RR 2 AU (2213, 24731, 27 ) A~/m? ; A= 458 110 o v (L U HE BRL7E 2 25 (2233.2£1493. 42) o/
m® A ZE I, N (819.95+484.80) o¢/m’, FEAN[ELRAEWTHIZ 0], FBE A A Y th A R 2 5 R
DAV L BT T 57, o4 (3090742, 74) A~/m?” | 2 W BEWT IRTEAIC, R (2133372, 51) A>/m? 5 1 A 34 A5 2 WU L
SEUTEWTIRTA R, A (1711.1£1180.76) ¢/m* , R¥EILBIHEIFAR, (U h (1028. 5£627.61) g/m’,
2.3 BEEZFEMES T

T L T [R5 KRR G 20 90 7 S ) 2 5 SR W T 22 19 ) 22 P AR AR AL AR 4 — B0 (36 3) « Shannon-
Wiener ZHEPEFEEUAEIE N 2. 342 , L ZE P LR A W7 11 55 55 (2. 953 ), K ZE 22 Al il SR AL T T 515 (1. 919) 5
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Margalef ZAEMFEEAEIIE R 2. 996 , fie e B H BLAE B ZERVE 1L BT IR (3. 981) , S AR {EL HE B Bk 28 1) 25 >R
FEWTTAT (1.947) ;Simpson 5 FEFEEAYAEIME R 0. 843 | LUK 2= K I LU SR AE M 18 3 i (0. 924 ), LAFK 25 3% ik
SRAEWTTI R A (0. 753) 5 MR AR Z= R0 LI BT IH 5 s (34 B ) | DIBK = SE AR AAE T TR S5 1K (17 F) s Wy 1y
] B o v (it B B 2 K LTI (0. 837 ), IR fER AL H A 75 2 10 26 I B SR BE BT 18 (0. 623 ), 4F 3
HA0.716, SR, KU LLERAEWTTET LY 36 A SR AE W7 T80 B A B8 /& 00 2Rk | I B 2R AR 0 e 2y Re 4k F
W 2R,

F2 FLBBEHERERENMEEMENENSH
Table 2 Abundance and biomass composition of macrobenthic animals in the intertidal zones of Yangshan Port
Z Wi B [ s A5 iRz TR Hopls ait
Seasons  Sections Quantity Coelenterate Annelid Molluse Arthropod Others Total
% R ERE/ (4/m?) 33:7.72 533+£74.24 1680 +55. 14 252£26.35 6+1.96 2506 + 692. 51
Spring AWt/ (g/m?) 3.25+1.09  24.91+3.67 521.8£47.23 298.34 +64.90 0.07 £0.03 848.39 +£233.44
KEE EFE/(A/m?) 92+18.48 1750 +130.61 1250 £ 97.95 779 +81.61 33+6.80 3904 + 740. 46
AW/ (g/m?) 12.02+£5.07 18.95+3.96 534.92 +40.98 250.29 +101. 84 4.35+1.87 820.53 +231.65
S FUhE E£H/(4/m?) 22+£2.97 494 +68.52 1314 £ 98.00 419 £29.15 33+£3.93 2283 £525.75
Summer R/ (¢/m?) 2.37+0.64 18.81+2.86 2870. 6 +449.24 314.69 +47.72 1.87+0.27 3208.42 +1253. 14
KEE R/ (A/m?) 183 £69.56 791 £51.09 838 +67.99 496 +58.37 300 +93.05 2608 +290. 23
A/ (g/m?)  63.74£28.66 31.41+5.16 482.08 £ 68. 11 505.67 +215.97 175.65 +85.50 1258. 54 +227.61
T FUE £/ (4/m?) 0 127 £20. 67 1333 £49.34 194 + 8. 88 0 1655 + 566.52
Autumn Wi/ (g/m?) 0 0.85+0.18 1128.55 £ 133.51 510.78 + 68. 66 0 1640.19 +£499. 12
KEE SRR/ (A/m?) 58 +£14.23 567 +67.36 1446 +92.63 675 +91.38 25 +12.50 2770 £ 577.86
AW/ (g/m?) 11.23 £4.60 6.55+0.80 212.44 £34.18 1313.76 + 171.65 1.89+0.94 1545.87 + 586. 62
Xz F0E £/ (A/m?) 44 +9.85 311 +£45.62 1339 £27.93 364 +38.83 28 +6.60 2086 +537.18
Winter A/ (g/m?) 7.04+2.15 15.40+2.69 431.00 £37.42 693.75 +118.65 3.84+1.36 1151.04 +£317.17
KEE ERE/(A/m?) 8+4.17 892 +77.99 871 + 68.24 1250 +100. 17 58 £14.23 3079 +552.98
AW/ (g/m?) 0.61+£0.31 12.66+1.03 239.54 +36.96 226.48 +36.92 9.61+2.62 488.91 +123.61
®3 FLBPEHEREREND N ZEE
Table 3 Diversity of macrobenthic animals in the intertidal zones of Yangshan Port
" y Shannon-Wiener Margalef Simpson ficlon .
S I L S 1 o
Shannon-Wiener, H Margalef, H' Simpson, D index, E
&% F Uitk 2.030 2.835 0.781 0.623 26
Spring KEELL 2.424 3.494 0.851 0.699 32
HZE F ATtk 2.562 3.225 0.891 0.761 29
Summer K 2.953 3.981 0.924 0.837 34
&= U 1.919 1.947 0.753 0.677 17
Autumn K 2.329 2.746 0. 866 0.733 24
&% Ut 2.040 2.572 0.791 0.651 23
Winter K 2.479 3.166 0.883 0.744 28
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Fig. 2 The dendrogram and MDS of macrobenthic animals in the intertidal zones of Yangshan Port
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