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Ecological assessment of the oyster Crassostrea sikamea population and associated
benthic communities on restored oyster reefs along the Jiangsu Province

Coast, China

QUAN Weimin"*, FENG Mei*, ZHOU Zhenxing’, WU Zuli', TANG Fenghua', WANG Yunlong', BAO

Xiaosong”, SHENG Hui’*, CHENG Wei’

| Key Laboratory of East China Sea and Marine Fishery Resource Exploitation and Utilization, Ministry of Agriculture, East China Sea Fisheries Research
Institute, Chinese Academy of Fishery Science, 200090 Shanghai, China

2 Administration Agency of National Marine Garden of Haimen Liyashan, 226156, Haimen, China

Abstract; Oyster reefs are an important coastal habitat providing essential ecosystem services, including water filtration,
habitat provisioning, shoreline stabilization, and nutrient retention. The Liyashan oyster reef is located inshore of Dongzhao
Port, Haimen County, Jiangsu Province, China. However, the natural intertidal oyster reef is rapidly degrading due to high
sedimentation, habitat loss, and overfishing, with its area reduced by 30% during 2003—2013. To protect the important
biogenic reef, a restoration project was initiated in 2013—-2014. We recycled 100 tons of oyster shells ( = 6 months) from
the oyster aquaculture zone in Xiangshan Bay as substrate (cultch) for oyster larval setting, where 16,000 nylon bags

(diameter; 20 c¢cm, height: 50 cm, mesh: 2 cm) were filled with old oyster shells. In early July 2013, the oyster shells

BERTE  VTIRE T W50F 111 GG A P & AT B 5 P e s i3 MR BE T (AR WK WFIE 0T ) ZEASRH I 55 25351 H (2014GO01,2015M01 ) 5
EXK AR F R4 _F5H (31170508)

75 B H#5:2015-10-10; ¥ £& HH kit B 81 :2016- 00- 00

# JIAMEH Corresponding author. E-mail; quanweim@ 163.com

http ://www.ecologica.cn



2 S % 378

were placed in the Liyashan waters, creating a habitat for young oysters to attach and grow to ensure their abundance. We
constructed 53 small reefs (24 single—layer reefs [ SLR | and 29 multi—layer reefs [ MLR ] ) at five restoration sites within
the Liyashan area. Oyster abundance was significantly higher in MLR than in SLR at each of the four sampling periods, but
showed a significant decline with reef development. The mean shell height of oysters in the restored reef significantly
increased during two periods (from September to November 2013, and March to May 2014 ) ( Kruskal-Wallis test, =10.
519,0=6.527,P<0.05) , but oysters stopped growing in the overwintering period ( Nov 2013 to March 2014) ((@=0.35,P
>0.05). Forty—one species of resident benthic macrofauna were recorded at the restored reefs. Although there were few
changes in species richness, the mean density and biomass showed significant increases with reef development that were
similar to the adjacent natural oyster reef, but significantly higher than at the non—restored zone. The mean total density and
biomass of benthic communities were 5.1 and 3.1 times higher, respectively, at restored than at non-restored reefs. MDS
plots showed that resident benthic communities differed significantly between the restored and adjacent natural reefs
(ANOSIM, P=0.001), which were mainly attributed to higher densities of sipunculid worms ( Phascolosoma esculenta ) ,
rock snails ( Thais luteostoma) , polychaete worms ( Perinereis nuntia) , and Asian shore crabs ( Hemigrapsus sinensis) .
Oyster reef restoration in Jiangsu Province was considered to be successful, improving the oyster population, reef area and

density, and biomass of resident macrofauna.

Key Words: habitat ; biogenic reef; ecosystem engineer ; macrobenthos ; community ; Crassostrea sikamea
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Fig.1 Restoration site for Liyashan oyster reef, Haimen County, Jiangsu Province
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Fig.2 Color photo of single—layer reef (SLR) and multi-layer reef (MLR)
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Fig.4 Size-frequency distribution of oyster population in restored oyster reef
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Table 1 Species list of resident benthic macrofauna at the created oyster reefs
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H AWV TE Goniada japonica vV
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RIS Lumbrineris sp. vV vV
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Fig.5 Change in the mean total density and biomass of resident benthic communities at restored oyster reefs with reef development
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Table 2 Results of SIMPER and one-way ANOSIM on resident benthic communities between restored (AOR) and natural oyster reefs (NOR)
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SIMPER analysis One-way ANOSIM
205 Group - e o
JEARLEE DURAE T 22 5 1O D R i Pt
Dissimilarity The first 3 species contributed to dissimilarity
Y= M. disti (5L Pisidi ; |
AOR-Sep vs AOR-Nov 55.05% HEFENAVEM. disinguendus, 55151 %E B Pisidia serratifrons, BFIBL 0 0.003
VDA% Diopatra chiliensis
S EE S )7 Hemigrapsus peniciillatus, Y NP3 Metopograpsus
AOR-Sep vs AOR-M 139 PN ] 247 .001
R-Sep vs AOR-Mar 33.13% quadridentatus , BIFNELVDEE D. chiliensis 0 0.00
EGT T H. jctill I K& M. drid s, PR
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Metopograpsus quadridentatus
T 2 Mitrella bella, %% % H. peniciillatus SN
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AOR-Sep vs NOR 64.06% ‘I, E%&im : hasr‘o{mm(l esulenta, BRI FIPH D. chiliensis, Z ¥ 0.951 0.001
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Al O 4 B d P esule k3 % Hemicrapsus sinensis . 225 F
AOR-Nov vs NOR 66.66% SIVTRARRAR P, esulenta, (AEALITARE Hemigrapsus sinensis, ZINH - 59 0.001
VA& P. nuntia
] 14 P. esule w7 2 Thais luteostom Wy [ Vb A
AOR-Mar vs NOR 57.86% ATVRBEE P esulenta, SRR Thais lucostoma, ZIFWE - o5¢ 0.001
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Al N len Z i BV A& P. nuntia, 107 ]
AOR-May vs NOR 62.41% AARIERMD P esulenta, ZEFAV R P. nuniia, AR 506 0.001
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