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Temporal and spatial variation of macrobenthic communities in the intertidal

zone of Xunpu, Quanzhou Bay
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Abstract; This study was conducted in three different tidal levels within the intertidal zone of Xunpu, Quanzhou Bay,
namely a sandy flat (on high-tide level ), a Spartina alterniflora-dominated flat ( on middle-tide flat) and an oyster-
dominated flat ( on middle-tide flat). Investigations were repeated four times between 2011 and 2012. We aimed to
understand the spatial and temporal variation of macrobenthic community structure and to evaluate differences among three
habitats in the study area. A total of 85 macrobenthic species were recorded, including 39 annelida (38 polychaeta and 1
oligochaeta) , 21 crustacea, 20 mollusca (6 gastropoda and 14 bivalvia), 1 cnidaria, platyhelminthes, nemertea,
sipuncula and chordata. The results of MDS analysis showed different macrobenthic communities among the three sites in
spring and winter, while communities at the S. alterniflora-dominated and oyster-dominated flats were similar in summer and
autumn. Within each season, the species number in the S. alterniflora-dominated flat was higher than that at the other two

sites, probably due to a mixed sediment type and the shadowing of S. alterniflora acting as a shelter to animals. Instead,
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density and biomass of macrobenthos were higher at the two middle-tide flats than at the high-tidal flat. The temporal
variation of macrobenthos was largest in the high-tidal flat and least in the S. alterniflora-dominated flat. With reduced tidal
layer, density and biomass increased. Analysis of two-way ANOVA showed that in the three different habitats the species
number, density, biodiversity, evenness and richness of macrobenthos were significantly different, while biomass was not.
This because the species number and density were lower at the high-tide flat, dominated by the crab Uca arcuata, than at
the other two sites, dominated by the polychaete Mediomastus californiensis. A comparison between different seasons showed
that there were significant differences in species number, density, biomass and richness index, while diversity index and
evenness index were not. This because the species number on the high-tide sandflat was low, but distribution was more
even. The results indicate that larger tidal ranges and longer submerged time in summer and autumn cause more similarity of
macrobenthic communities in the S. alterniflora-dominated and oyster-dominated flats. Overall, tidal level, sediment particle

size and habitat type were the main factors affecting the temporal and spatial distribution of macrobenthos in Xunpu

intertidal zone, Quanzhou Bay.

Key Words: macrobenthos; community; temporal and spatial variation; intertidal zone; Quanzhou Bay
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Fig.1 Sketch of macrobenthic sampling sites on intertidal zone in Xunpu, Quanzhou Bay
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Tablel The list of macrobenthos in intertidal zone in Xunpu, Quanzhou Bay

M EN Cnidaria

/M2 B Micropodarke dubia

FEMT WS Moerella iridescens

S Actinia sp.
i JE 8% Platyhelminthes
W 5 18 Leptoplana sp.
HIE 57 Nemertea
i 5. Cerebratulina sp.
A 504 Annelida
T £ 55 L Amandia intermedia
H B Ancistrosyllis pilargiformis
XL WE . Amphictene sp.
%4 8 Autolytus sp.
NSk B Capitella capitata
LLFIUL A Ceratonereis erythraeenis
K& Chaetozone setosa
XOEHLHLFE 1L Cossurella dimorpha
B = B VDA Diopatra neotridens
=KL Eteone delia
M8 HL Gartyana sp.
KW # Glycera chirori
HEEWI VP AR Glycera onomichiensis
FATHWIVN TR Glycinde gurjanovae
FAWIV>E: Goniada emeriti
ZMi L Tsolda pulchella
B AL Lepidontes sp.
Jii B4 1 Loimia medusa
SR RUPTE Lumbrineris heteropoda
M RIDE Lumbrineris latreilli
KD Lumbrineris sp.
R TFVPTE Magelona cincta
KPR F VA Magelona pacifica
J 5] B Mediomastus californiensis

JRHE RV 4 Neanthes glandicincta
BT WV EE Nephtys oligobranchia
VD4 Nereis sp.
U5 B Notomastus latericeus
AL A 14 Ophelina grandis
Vi VP A Perineris aibuhitensis
2B 1 Poecilochaetus serpens
W DA% 8 Polydonia cialn
HEDT 1 Prionospio cirrifera
B+ 22 HE . Prionospio queenslandica
B 15 45 HL Scolelepis squamata
JEEBEJSHE L Scoloplos marsupialis
I T HE L Spio martinensis
YR Limnodriloides sp.
A Y Sipuncula
A] ¥4 5L L Phascolosoma esculenta
ARSI Mollusca
SRR Assiminea brevicula
HRAER R Cipangopaludina cahayensis
IR ravadia sp.
HIREBEIE Lintorina articulate
Vi BUHE IR Nerita yoldii
A8 Onchidium verruculatum
F4LUG Crassostrea sp.
U Cyclina sinensis
T E 58 Glauconme chinensis
TS HE LS Laternula anatine
5 GG Leporimetis spectabilis
AR UG Modiolus comptus

WIS Modiolus sp.

LL MG Moerella rutila
INFERUG Nitidotellina minuta
WL SGFEABU Nitidotellina iridella
ST HERS Potamocorbula laevis
4i4% Sinonovacula constricta
MEELLS Theora lata

7% Crustacea
HAGEER Alpheus japonica
H A A Balanus albicastatus
INIREEER G Clorida microphthalma
WA W Corophium lamellatum
HUF Exopalaemon sp.
AU Gaetice depressus
YR lyoplax deschampsi
IRIKUEHE llyoplax tanshuiensis
W Iphinoe sp.
BRWERHMEE Leipocten sordidulum
HH 55 KHR % Macrophihalmus definitus
TVEHTXFUF Metapenaeus ensis
KK I Metaplax longipe
KA 8 Mictyris longicarpus
A B Pagurus sp.
I 5K 5 % % Scopimera globosa
FEIRAH T8 Sesarma plicata
HT5 HE K E Sphaeroma retrolaevis
IGHIREEE Uca arcuata
T I Uca lactea
MIHE R Uca vocans

HRY Chordata

PR Periophthalmus cantonensis
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BAR XK R T 22 50 AT (Two-way ANOVA) £
B AL AN S 0 R B A S 8 B I R Y
WS Y EMT R AR 2ER
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AN ABE b R A RSN AR B R AL A Sl ) v
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Table 2 Univariate Two-way ANOVA tests of macrobenthic parameters in Xunpu, Quanzhou Bay

H¥ 1Y
l’ilfmeters R B df F P Siii:cie
YIFEL Species number Z45 Season 3 8.254 <0.001 e Wit 35 2 e
A= 4 Habitat 2 44.812 <0.001 e % 22
4 x4 4% SeasonxHabitat 6 0.806 0.570 T EER
W22 B Density Z=7 Season 3 10.119 <0.001 e i 2 22
445 Habitat 2 22.948 <0.001 e i 2% 22 5
Z= 45 x5 SeasonxHabitat 6 4.491 0.001 e i 3% 22
A=Y Biomass Z=77 Season 3 3.026 0.038 BEXES
A4 Habitat 2 1.030 0.365 pTE S 2
Z= 7 x4 4 SeasonxHabitat 6 1.651 0.154 T EER
ZAEMEAR AL Z=7 Season 3 2.479 0.072 TREES
Species diversity index 445 Habitat 2 13.245 <0.001 aTE S 32
Z= i x 42 4 SeasonxHabitat 6 1.736 0.133 T EER
Yo R AL Z=7 Season 3 1.372 0.263 pATE S
Evenness index A= 45 Habitat 2 12.521 <0.001 e i % 25 5
Ze7 x4 B% SeasonxHabitat 6 2.517 0.034 2
F R Z=7 Season 3 3.522 0.022 BEXER
Richness index 35 Habitat 2 24.908 <0.001 e 25 2 5
ZA7xE55 SeasonxHabitat 6 1.369 0.246 T EES

2.3 YR ZAEVERR R (H') SRR () MR
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