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Characteristics of macrobenthic communities in mangrove wetlands along the

waterways of North Hezhou, Zhuhai, South China
WANG Hui, ZHONG Shan, FANG Zhanqiang *

Key Laboratory of Ecology and Environmental Science in Guangdong Higher Education, College of Life Sciences, South China Normal University, Guangzhou
510631, China

Abstract: Macrobenthic communities were sampled four times over a one year period between December 2010 and
September 2011 at six different sites in North Hezhou, Zhuhai, China. The six sites comprised four restored mangrove forest
habitats ( each dominated by a different mangrove species: Acanthus ilicifolius, Bruguiera gymnorrhiza, Kandelia candel
and Sonneratia apetala) and two diked wetland habitats, one of which was composed of Cyperus malaccensis var. brevifolius ,
and the other Phragmites australis. In total, 35 macrobenthic species were recorded during the study. The dominant taxa

recorded were crustaceans ( 10 taxa) and polychaetes (7 taxa). The number of species recorded at a single site varied from
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7 ( Kandelia candel habitat) to 19 ( Acanthus ilicifolius habitat ). Hierarchical clustering ( based on the Bray-Curtis
similarity index) combined with non-metric multidimensional scaling ( NMDS) ; implemented in PRIMER 5 under the
condition of 55% non-similarity) , was used to classify sampling sites into three groups based on their macrobenthic fauna.
Group 1 comprised Cyperus malaccensis var. brevifolius, Acanthus ilicifolius, and Bruguiera gymnorrhiza habitats; Group 2
comprised the Sonneratia apetala habitat; while Group 3 comprised Kandelia candel and Phragmites australis habitat.
However, species composition was similar across all three groups, because Discapseudes mackiei was abundant at all six
habitats. The highest number of species (19), highest Margalef index (d = 1.93% 0.11), and highest species diversity
( Shannon-wiener index, H' = 1.51 £ 0.13) were recorded at the Acanthus ilicifolius habitat, where crustaceans, mainly
Ilyrplax deschampsi, were the dominant group recorded. Macrobenthos density was highest at the Cyperus malaccensis var.
brevifolius habitat (254.67 = 156.81) ind./m’, while macrobenthos biomass was highest at the Sonneratia apetala habitat
(32.06 + 19.62) g/m’). Interestingly, the faunal community structure at the Sonneratia apetala habitat differed
significantly to the other habitats, as it was dominated by climbing species, such as Chiromantes dehaani and Pythia
cecillei. Discapseudes mackiei and polychaetes were the dominant species within Kandelia candel and Phragmites australis
habitats. Overall, macrobenthos species richness, density, biomass and species diversity were low within all six habitats.
We also classified macrobenthic community structure based on functional feeding groups (FFGs) and life form analyses.
Results showed that the omnivorous functional feeding group and below-surface life forms were abundant at all habitats
within the North Hezhou tidal flat. Similarity percentages analysis (SIMPER) showed that the species that differentiated the
macrobenthic communities of different habitats were the dominant species in each habitat. The results of a canonical
correspondence analysis ( CCA) revealed that macrobenthic communities changed significantly with depth ( Monte Carlo
permutation test: P<0.05) and salinity ( P<0.05), but not with temperature (P>0.05). The findings of this study suggest
that macrobenthic communities differ structurally between the diked wetland habitats and the natural tidal flat habitats, with
the highest densities and biomasses of macrobenthos occurring at habitats close to the tidal gate. Our results further reveal
significant differences in the dominant species of macrobenthos occurring in different habitats. Furthermore , our results show
that environmental variables, such as depth and salinity, are the most important factors affecting macrobenthic communities

in the North Hezhou tidal flat.
Key Words: macrobenthos ; community characteristics ;mangrove wetland ;the waterways of North Hezhou; Zhuhai
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Table 1 Composition and distribution of species, life forms and functional feeding groups of macrobenthos in North Hezhou
LR S RAEUL Sampling sites He TR TIRERE
Species Al A2 A3 B1 B2 B3 Life forms FFG
AIE Y] Nemertinea
TR Anopla
# TN Lineus fuscovirids + ++ IN C
AT Annelida
£ B4 Polychaeta

# PISHBYP A Dendronereis pinnaticirrus ++ ++ ++ - 4 IN D
w JEMIVP AR Tylorrhynchus heterochaetus ++ ++ + ++ + IN G
# VP4 Namalycastis abiuma ++ ++ ++ ++ ++ IN D
# S IERUD A Lumbrineris heteropoda T+ IN D
s HPlS| L Mediomastus sp. i - + IN D
« FLAE BB L Sabella pavonina + ++ ++ ++ ++ IN pl
22 5| . Heteromastus filiformis ++ ++ + IN D

ARSI YI] Mollusca
WFE4 Bivalvia

KLU Moerella rutila ++ N Pl
VAR Corbicula fluminea + IN Pl
SCHf Meretrix meretrix + IN Pl
H ARG Cuspidaria japonica ++ IN Pl
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IS Arthropoda
HFE4 Crustacea
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HEUF Exopalaemon carinicauda + SW 0
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* T [QURHE Ilyrplax deschampsi e+t et ++ 4+ CA Ph
# JLW B AT Chiromantes dehaani + ++ ++ CA Ph
S Gaetice depressus + + ++ ++ + CA Ph
175 BT RAG U Neorhynchoplax introversus + CA Ph
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Bk Kronopolites svenhedini + ++ 4+ IN 0
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BA (4 H) Psychomyia sp. n IN 0
IR (4 ) Stratiomyia sp. ++ + IN C
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HUUN B Hydaticus vittatus i+ SW C
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Fig.2 The distribution of macrobenthic assemblages in different
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Table 2 Dominant species of macrobenthos in different sampling sites

BURER i Sampling sites
i H Items
Al A2 A3 Bl B2 B3
RHAPR(Y) TR R TR Ve # OB M # OBk M PR IL iR
Dominant species (0.6175) (0.5019) (0.2592) (0.1823) (0.2083) (0.4090)
VYN SISO o JLEABRER P T PIIF D 7
(0.0334) (0.1072) (0.1255) (0.0622) (0.1250) (0.3102)
iR ARl THEEATE RS R Pl 2
(0.0327) (0.0903) (0.0575) (0.0414) (0.0417)
BRI U B FHH A & Hhlg] e
(0.0819) (0.0524) (0.0207) (0.0208)
BANRUE TR L H 118 SRRRIDE
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Fig.4 The changes of macrobenthic densities and biomass

1 JEMIE A Cyperus malaccensis var. brevifolius; 2 : % B Acanthus ilicifolius; 3 : TCHEGSE Sonneratia apetala; 4: AW Bruguiera gymnorrhiza ;5 .

Bkt Kandelia candel; 6153 Phragmites australis
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W AR B RN A W 3R 4 AT RO, R TR AR/ N B R G B R 2 | TR e B Rk = Rl
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B2, 1 U SR /N AR S R A B G S E Aol (R B A 6 ol ok, B
TR QYR % B (4 W% BE R 684.00 A>/m?*) AR 330 O S AE W o KJe TR B TR %
TR L B IR
2.4 YRS R D RERELL N

ENILACE TR 6 3l KA s A 06 UL L B GS/GSB fHILEE 3, IR ZUAL 18 Fifr (B4 X O3,

R3 ASERAFuAAB RS £ R B R & LB ARRE

Table 3 Life forms composition of macrobenthos in different sampling sites

HE I T K LA SREEUEAL Sampling sites o

. . BB Total
Life forms & ratio Al A2 A3 Bl B2 B3
WEUK R RS swimming benthic type(SW) 1 2 1 1 1 0 5
Ji§ L BfF 7 benthic type( AD) 0 3 4 1 0 0
JEEA ! bottom type (IN) 6 9 6 7 4 10 18
SR cave type (CA) 6 5 7 4 2 3
T _E7# group of surface( GS) 1 5 5 2 1 0 10
TH R ¥ group of surface below( GSB) 12 14 13 11 6 13 25
GS/GSB 0.08 0.36 0.38 0.18 0.17 0.00 0.40

5 8 6 A ulifir KA s D Re i r ) A4 il e
i, 5 FHDIRERER A PR R EARZE AR, P AR 6
(A 3 Fch R Al dy) ZeEs 7 f B 6 i A
B 9 PRI A 7R, SIS FEmF
FEG USRI AT S D eI X DO BR A A9 3 R
AR B AL B X KW S D BERESE 8 SR (fE
B TP E AR S ) 3 22 A A R (2
BN TR BIERR(NEE) R 6Fh,

2.5 AW

RS M A BT B0 b AN [v) SR AP il 57 A 00 22 PR 8 B 1 2 3 4 5 6
LI 4, TR AU Z T 2 A0 (LB A UL Macrcbenthi
K2R ) R BN IR Hb ) Fh = 5 B FR £ 2= 1T 1] 22 7 A8 B 5 AEREGCAE RN R IERE S L
B2 (F=1.490, P>0.05) {2 5 52 (F=3.660, F&3 Relative number of species of the different functional
P<0.05) s BT ] (F= 1,317, P>0.05) Fil i i ] feeding groups in different sampling sites
(F=3.023, P>0.05) ¥ 000 %25  F N5 ZT
] 2% 5 % (F=3.519, P<0.05) 324 B 0% (F=2.081, P>0.05) . Y)Fh4 5 B8 5 LB R A 2 11
& R A d5e = (5390 R d=2.05 A1 d=2.02) , R JBA B OG0 (d=1.95) ; R BANTEECH AR
AMEHEL (H' =1.76) FIE Z210% BB AL (H' = 1.65) feir s WA v RIAH 22 A K, 256 i, % B ol
1 N S VTR NVl 9 flow s 7 s e S5 2 ca e -3 7 R E R G = S L =

R4 TRREEEAKB RS T S IR H

Table 4 The species diversity indices of macrobenthos in different sampling sites

WFEOE 4
Number of species/%

KR Sampling sites

BE Ttems Al A2 A3 BI B2 B3
d 0.900.59 1.93+0.11 1.28+0.45 0.600.55 0.45+0.13 0.91+0.44
Vi 0.51+0.23 0.63+0.07 0.54+0.14 0.68+0.10 0.42+0.13 0.56+0.07
7 0.92+0.59 1.51+0.13 1.04£0.27 0.88+0.64 0.630.67 0.92+0.33
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Fig.6 The hierarchical cluster dendrogram (a) and non-metric multidimensional scaling ordinations (b) of macrobenthic communities in

different sampling sites

AR L3R 73 2 RRAE R FHAE 7 TR AU B 53 Lo 43 BT (SIMPER ) X 368 J30 8 P 16 0 b R AL JFCAT Sl 7 45 1
ZESERIPIRIHEAT S E (32 5) BRI R B R E Ak T2 B il (0 A0 B 20 A1 S N3 T 2 28R — o LA
2 2 (TCARIF S L) A KA A, TP AR 2 (TORifE S8 00 ) AR B, BRI 3 A 4 2( T
T SR A7) 55 A 2 A DO TRk K TR IR R BE AR 20 3 R AL, IR 1 920285 B2 A K, IR 2 1 iU 2
1 A2 3 DX i) foe L ZE W o

x5 BNMIEREERMENYEEEEYFEET S S
Table 5 Percentage contribution of taxa ( ~50%) differentiation among groups( SIMPER analysis)

A1 A3 1 43
Group 1 Group 3 Group 1 with 3

JAWE Tarebia granifera 19.98 16.38

PR A H AN Pythia cecillei 14.58 11.68

SPIZEEYS A Dendronereis pinnaticirrus 14.44 12.92

G llyrplax deschampsi 10.40 11.02 25.33
AR L Corophium sinensis 11.40
FRAIFYLAY Namalycastis abiuma 10.22
PEW VP EE Tylorrhynchus heterochaetus 10.19
KT Cum/ % 59.41 52.01 57.14
HFAHAUE Dissimilarity 42.49 68.48 54.88

Group 1: A1+A2+B1, Group 2: A3, Group 3: B2+B3; $¥i log, ( X+ 1) F b5 24k T RFTTHRR 50% 4

2.7 REURHG Y 5B F1E R

e 6 SN b R B 0 A [ 3l 57 PR 5% R (A AE (5 R B X 1 43 BT ( CCA) I iR DAl KB 31 4 32
FLYIRR CAEDL D) RIS Z IR (B 7) o SRR 2 8 30K 50 5 B M b BT B2 00 b B RV sl i
AL SR (P<0.05) (TREE (P<0.05) A8 A Se b i 3 (H 5 (P>0.05) AR AN W2 JEm)vb 4
(3) JEIGIEEE(9) M Vb A (2) AP AR (11) S0 AR AR A BT, AR SR BE TR 2RI B2 3 D FREE A8 f X
HS /N e (7) FER R (8) MG B AR T8 (12) 3B R RN B A8 1 1EAH G, FoAb A 4 il
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i 2 ] AR AR MR e, e RV B A
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Tabel 6 Physical characteristics of different sampling sites in North Hezhou

FEEES (7 Sampling sites
Al A2 A3 Bl B2 B3
7K Water temperature/°C 14.7—29.5 14.9—28.4 14.3—28.5 15.8—29.5 16.0—29.8 15.7—29.6
JKIE Water depth/m 1.74%1.03 1.98+1.68 2.13%1.33 0.78+0.17 0.58+0.36 0.45+0.22
EhJE Salinity/ ( g/kg) 5.89+4.20 5.67+3.18 6.037.31 5.35+4.14 5.32+5.34 5.26+2.13

Ui H Items

3 iTFig o
3.1 BN AL R b AR AR Sh W RV 0 25 A REAE 14

6 /Il 57 KU JEAT 3 40 40 o AL 5 ) 7 B 0 3 ol s
PRTRIN Bh2E B — | 220 BEA 1 i) oo 3R 1) /N 1) g 4
Hresh®y, /b KRR MRS, X 5% E N i
SGEUOTRF ST A A — B, S— RO S R SR | . 2
SRR AR SR /L | )RR VR 1 2 REME KRR 5
— YRR S e, W BB B IR BE IE AL FIE HZ R, 15 I
T Eb A2 1o 1) 22 1 D AT B AR 2 B 58 T I e '™ 3
TERY AL H 6 >l 3 o, PEF8 R 22 S 2 e 1731 R
VDR RIELECYRAE 3 /1) Fh A H 2 5 5 25149 B 1 e
71% W6 3% A Yy i v e D BULA P FP L X 2
FI5 16 B M AU 1 Hb KL ECAT Sh A RIS & M SS , AE
BRGAFARREMIRS,

ZLRI RPN A AT 2 1) EL A I ol 22 P R e A
WA RE R R RS ORI, PR i 2 R A
PV — o OB, B R 1 AR M2 W o, B 7 SExE A MR E T R
A A 2 T IR IR JELIIENG r-HE e oo
FRBEH KB A A K AR RR (9 KB B RN 2B A0 R L A IR M W A 2 IREE R K 1O R k%
G FALIHRERFLAE YEE T 2RI AV EE MEHE  nmns, 700, 8. 50 L5 1-12,9, 8 [T Ie 8, 10, 2 5 LR
M ENE SO EYRE RN A TS MERE S, SRR 12, 0008 A T 13 1A R
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SIPERIAIAG , IR R GAL T A W R AR G B 3 A N L IR A TR =SR] R 24, Bof 11 A, 1R
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