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Fig.1 Study area and sampling stations in the Xiangshan Bay
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Fig.4 Density and biomass of macrobenthos at reef area, the adjacent area, and entire bay area
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Fig.5 Biodiversity indices of macrobenthic communities at reef area, the adjacent area, and entire bay area
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IMPACT OF ARTIFICIAL REEF ON MACROBENTHIC COMMUNITY
STRUCTURE IN XIANGSHAN BAY

LIAO Yi-Bo"?, ZENG Jiang-Ning®>, SHOU Lu*?®, GAO Ai-Gen’, JIANG Zhi-Bing"?,
CHEN Quan-Zhen"?, YAN Xiao-Jun'

(1. School of Marine Science, Ningbo University, Ningbo 315211, China; 2. Laboratory of Marine Ecosystem and Biogeochemistry,
Second Institute of Oceanography, State Oceanic Administration, Hangzhou 310012, China; 3. College of Life Sciences,
Nanjing Normal University, Nanjing 210097, China)

Abstract To understand the impact of artificial reef on benthic community composition and to evaluate the effects of
ecological restoration of artificial reef, we sampled environmental and biological materials in Xiangshan Bay, Ningbo, East
China. Three sampling special schemes were used, ie., entire bay area (eight stations) sampled from Nov., 2006 to Jul.,
2007, and artificial reef area (five stations) and the adjacent area (three stations) from Jan. to Nov., 2010. The macrobenthic
communities were analyzed in the three areas. A total of 116 taxa were identified, including 46 Polychaeta species, 35
Mollusca species, 18 Crustacea species, 6 Echinodermata species, and 11 other species. Polychaeta and Mollusca were the
major macrobenthos in the three area. The density, Shannon-Wiener diversity index, and Margalef richness index of the
macrobenthos were ranked as adjacent area > artificial reef area > entire bay area, and the biomass as artificial reef area >
adjacent area > entire bay area. Results of two-way ANOVA show that the density, number of species, Shannon-Wiener
diversity index, Pielou evenness index, and Margalef richness index of the macrobenthos were significantly different
among the three areas, with the exception of biomass. There were significant differences in the density and number of
species among seasons, but other parameters. The non-metric multidimensional scaling (nMDS) ordination showed that the
stations of the artificial reef area and adjacent area tended to group together apart from those of the entire bay area. In
addition, analysis on similarity percentage (SIMPER) revealed that the average dissimilarity between artificial reef area
and the adjacent area was 77.19%, which is mainly due to the key species Sternaspis scutata; the average dissimilarity
between artificial reef area and entire bay area was 91.34%, due mainly to the key species of Sternaspis scutata, Yoldia
similis, Nassarius variciferus, and Amphioplus depressus; the average dissimilarity between adjacent area and the entire
bay area was 91.47%, due mainly due to the key species of Sternaspis scutata, Dosinia laminate, and Yoldia similis. The
global test by the two-way crossed ANOSIM showed a significant difference in macrobenthic communities among seasons.
However, no significant difference was found among sampling areas. The pairwise tests showed that there was a significant
difference in macrobenthic communities between artificial reef area and the entire bay area. However, there were no
significant differences between adjacent area and other areas. Therefore, the artificial reefs could affect the community
structure of macrobenthos. However, the area of influence on macrobenthos in artificial reefs was limited to a small area
near the modules.

Key words macrobenthos; artificial reef, community structure; Xiangshan Bay



