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The influence of a reclamation project on the macrobenthos of an East Nanhui

tidal flat

MA Changan, XU Linlin, TIAN Wei, LU Weiwei, ZHAO Yunlong”
School of Life Science, East China Normal University, Shanghai 200062, China

Abstract: Quantitative and qualitative sampling of zoobenthos was carried out in October 2004 and October 2009 to assess
the ecological influence of a reclamation project on the macrobenthos of an East Nanhui tidal flat. The surveys were
conducted each year in four sections; S1—S2 and S3—S4 were inside and outside the dyke, respectively, in 2004, while
T1-T3 and T4 were inside and outside the dyke, respectively, in 2009. In total, 32 species were found across all areas in
2004, Twenty of these species occurred inside the dyke and 21 species occurred outside the dyke. Twenty-six species were
found in 2009 whit nine species inside the dyke and 19 species outside the dyke. On both sampling occasions, most of the
macrobenthos were euryhaline species and the rest were freshwater species. From 2004 to 2009 species abundance of
Crustacea, Mollusca and Polychaeta exhibited a clear decline inside the dyke, while aquatic insect abundance increased to
there species inside the dyke. Outside the dyke, Crustacea and Polychaeta decreased between 2004 and 2009 but Mollusca
increased by five species. In 2004, there ere eight dominant species inside the dyke, namely: Corophium sinensis, Uca

arcuata, Sesarma dehaani, Ilyoplax deschampsi, Assiminea latercea, Cerithidea sinensis, Capitella capitata and
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Rhyacodrilus sinicus. Four species were dominant outside the dyke: Corophium sinensis, Ilyoplax deschampsi, Momoculodes
limnophilus and Bullacta exarata. Corophium sinensis and Ilyoplax deschampsi were common dominant species. In 2009,
Chironomid larvae were the dominant species inside the dyke and Assiminea latercea, Elachisina sp. , Glauconome chinensis
and Heteromastus filiformis were the four dominant species outside the dyke. The average abundances and biomass values for
macrobenthos were 44. 15 ind/m” and 38. 80 g/m’ in 2004 and 86.76 ind/m’ and 1.97 g/m’ in 2009. Macrozoobenthos
biomass decreased significantly between 2004 and 2009, although abundance did not decline. Data were analyzed using
SPSS, one-way ANOVA, hierarchical cluster analysis and non-metric multidimensional scaling (MDS). The results of
cluster analyses and MDS indicated that the eight sections were divided into four groups with different macrobenthic
communities; the first group included four sections, S1-S4 from 2004 ; the second group included T1 and T2 from 2009,
which were statistically very different from S1 and S2; while the last two groups were T3 and T4. The structure of the
macrobenthic community in T4 was very similar to that in S3. T3, on the other hand, was subjected to frequent human
disturbance generating a greater level of habital heterogeneity.

Reclamation is an important factor of changing macrobenthic communities. In this study, the composition of dominant
species changed markedly with a clear decline in species diversity ( Shannon-Weiner index, Pielou’s evenness index,
species richness and Simpson’s diversity index ). The lowest diversity index was recorded in the reclaimed area.
Reclamation on tidal flats changes salinity, tidal action and tidal flat sediment characteristics and dynamics. Human
activities have a major impact on zoobenthos communities. Ecological restoration following reclamation projects is essential
and may include building water gates, or restocking with macrobenthos and native plant species that can adjust and survive

in the new environment.

Key Words: macrobenthos; community structure ; diversity; reclamation; East Nanhui tidal flat
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Fig.1 Map of sampling section in east Nanhui tidal flat
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Table 1 Species of macrozoobenthos in different habitats

A2 H] W DX 3 SRR H5EshY Bk AT D) KRR

Survey time Study area Total species Crustaceans Mollusks Annelids Aquatic insect
2004-10 JEN 20 10(50.00% ) 6(30.00% ) 4(20.00% ) —
BEAP 21 11(52.38% ) 6(28.57% ) 4(19.05% ) —
A 32 16(50.00% ) 10(31.25% ) 6(18.75% ) —

2009-10 JEN 9 3(33.33%) 2(22.22%) 1(11.12%) 3(33.33%)
AR 19 5(26.32%) 11(57.90% ) 3(15.78%) —

A X 26 7(26.92% ) 12(46.15% ) 4(15.38% ) 3(11.55%)

155 BB AIIZEE R A, BRI B 23 L s —% XA R AR BE AR A

®2 BEERXRNINREEE KBRS E R A

Table 2  Species composition of macrozoobenthos and dominant species in different habitats

2004-10 2009-10 5 .

HIRE Species S ) 14 B e e

Inside Outside Inside Outside uine - mnetie
AT Annelida
HAEBRIE Rhyacodrilus sinicus + 0.03 +
B H Capitellethus dispar + .
PEWIIP A% Tylorrhynchus heterochaetus + + 4
Z VI WIVP BT Nephtys polybranchia + ¥ n
/N HL Capitella capitata + 0.08 + + +
22 55| 1 Heteromastus filiformis + 0.04 4
THHE| . Notomastus latericeus + +
RN Potamilla acuminata + +
KARBHY Mollusca
SR Assiminea violacea N .
HEITHIZ Assiminea latericea + 0.06 + 0.04 +
S TR Stenothyra glabra + + ¥ + +
W/INE Elachisina sp. + 0.06 4
HAEIE SFIZ Cerithidea sinensis + 0.03 + +
JeM2 Bullacta exarata + 0.10 + +
HESZIZ Lymnaea sp. " +
Ei W5 Crassostrea sp. + . N
T Corbicula fluminea + +
DUSf AR Mactra veneriformis + "
FML G Moerella iridescens + +
P EZRYS Glaucomya chinensis + + 0.35 +
454% Sinonovacula constricta + + "
FEMEWS Potamocorbula ustulata + + + +
H5Esh¥) Crustacea
eHEAT Balanus uliginosus + + +
KB Synidotea laevidorsalis + + +
TR Ligia exotica " .
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YIF Species

2004-10

2009-10

N oK

BN

Inside

BEsh

Outside

e

Inside

b
Outside

Euryhaline  Limnetic

W Gammarus sp.

AR YR Monoculodes limnophilus
rR AR Corophium sinensis
LRER Exopalaemon annandalei
F5H U Exopalaemon modestus
TIEEEE Philyra pisum

GBI Uca arcuata

G llyoplax deschampsi

[ Bk A% % % Scopimera globosa

DUV KAEE Metopograpsus quadridentatus

BB ENE Eriochier leptognathus
rhAEGESE Eriocheir sinensis
Tei A T8 Sesarma dehaani
BEsS AT Sesarma pictum
FEIEAH T8 Sesarma plicata
KHJESE Hellice tientsinensis
R Isecta

PRIy AL Chironomid larvae

BUA H 41 Diptera larvae

IE H 41 1 Odonata larvae

+ + +

+ o+ o+ o+

0.08
0.06

0.04

+ o+ o+ o+

0.02
0.08

0.91

+ o+ o+ o+

+ o+ o+ o+ 4+ o+

+ 4+ o+ o+

+R TR I3 B BRI LS

2.2 FEHSLEYRE

JERAT Sl (4 5P 2 B AR i

PRI A R 9K 65. 46 ~/m* 1 20.39 g/m’, 2004 4E 10 J, K
JEM S B B4 3 B A AE 4300 R 44,15 4/m* 138,80 g/m” , Hirp RN A 37.25 ~/m* 149, 13 ¢/m”,
B2 4h 4 51.05 1~/m?F128.46 g/m’®, 2009 4F 10 J , KIYAR 24 8734 5 B fA= Wik 86.76 ~/m* il 1.97
g/m*  Hoh NN 135,55 A~/m* f12.19 g¢/m* 3240 K 37.96 A~/m* 1 1.74 ¢/m’,

SPSS LA ZE 7 22 A0 HT A5 ,2009 4F-55 2004 AFEAH LE, & N = BERG &, SRRl % R ik 123011 /m?

A, TN H 52 8% 52 21 ] B 5 PR 0028 B9 32 ), AR A= 9 5 W SR 0]
5o WAHNAT S E R XS A vy B 22 7, X

PR K

TR T B P AT

A DI 2 2

55 [ B A 5 K R JEE A, AN IS 5 A A1 3l

F3 FAREEMEEIVEE(M/n’) EYE(ym?)
Table 3 Abundance(ind/m?) and biomass( g/m’) of zoobenthos in different habitats

F=Eh NI, SSILY, pl =%
e WY TTLow pw BE BWR R kmi BE EwR PE B
Abundance Biomass ~ Abundance Biomass  Abundance Biomass ~ Abundance Biomass Abundance  Biomass
2004-10  3RH 24.00 42.68 6.50 6.23 6.75 0.22 — — 37.25 49.13
R4 37.33 17.58 12.11 10.82 1.61 0.06 — — 51.05 28.46
HEASIX 30. 66 30.13 9.31 8.53 4.18" 0.14 — — 44.15 38.80
2009-10 3N 8.44 1.41" 2.67 0.03 — — 124. 44 0.75 135.55 2.19"
R4 2.56 0.31 33.20 1.39 2.20 0.04 — — 37.96 1.74
A X, 5.50 0.86* 17.94 0.71 1.10* 0.02 62.22 0.38 86.76 1.97*
2004—2009 5 16.22 22.05 4.59 3.13 3.38" 0.11 62.22 0.38 86. 40 25.66
R4 19.95 8.95 22.66 6.11 1.91 0.05 — — 44.51 15.10
AN X 18.08 15.50 13.63 4.62 2.64 0.08 31.33 0.19 65.46 20.39

—IKXI B A RPN ERARA ; « FoR 27 B (P<0.05)
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Fig.2 The hierarchical cluster dendrogram and 2-dimentional MDS ordinal configuration of the macrozoobenthic communities

2.4 HWEFEEREL

2009 4EJi A X IR IR 554 Shannon-Weiner 8% (H') | Pielou ¥ 5] BEHEH(J') Margalef ¥l - & B 45
#(d) Fl Simpson 55 ( D) 5 2004 (A LL , To1e 23 AN XI5, 36 235 N NSRS R 1 Z2 R M FS B0 A S R %
HARZER LR 4,

R4 REREINMN SRR

Table 4 Diversity indices of macrobenthic communities

N N . . R ANFeR (1Y /5] i HE K ’ 2 R G S 2 ()
S ] B ’&Z? }ESZQW?H%F( ) f@’jfg*ué,ﬁl(l) %ﬁﬂifaf;fuéﬁl(d) quliM\*Hé&/( )
. Shannon-Weiner Pielou’s Species Simpson’s

Survey time Study area . . . L
index evenness index richness diversity index

2004-10 BN 3.150 0.729 2.494 0.802

sEah 2.614 0.605 2.303 0.733

A IK 3.229 0.672 3.058 0.816

2009-10 BN 0.618 0.239 0.488 0.173

Wb 2.280 0.584 2.049 0.670

AN X Ik 1.161 0.273 1.734 0.305

3 g

3.1 B X IRAT S R I 2548 () s el
3.1.1 g BB (RN RN Sh Y nY 251k

] B 12 i TR e L 92 P 2 i 2 g T 1 b sl 0 B 25 H A B T, 2004 AT B N A IR B9 20 B, =
2009 AT 9 B, BRI AR T b AL S A, I AR TC 1A A T R G U AEBLE IR b Al <y
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