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Fig. 1 Sampling stations of mussel culture area of Shengsi Gougqi Island
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Tab.1 Dominant species composition and niche width of dominent macrobenthic speciesin mussel culture area

P il 44 P A LR IR /%
number species dominance niche breadth occurrence frequency
Vi B L Sernaspis scutata 0.1088 2.507 58.3
V2 % 3% A& Amphiura koreae 0.0612 2.139 41.7
V3 NI &8 H Chaetozone setosa 0.0287 1.421 25.0
V4 SEEE 5V 7P %% Nephtys oligobranchia 0.0450 2.138 37.5
V5 F2 22 #E 1% Ht Prionospio queenslandica 0.0216 1.523 20.8
V6 H 4% fifidg & Amphioplus japonicus 0.1616 2.398 66.7
V7 i fil 1 Terebellides stroemii 0.0500 1.065 20.8
V8 X & b A Lumbrineris cruzensis 0.0623 1.830 37.5
V9 2453751 L Heteromastus filiformis 0.3261 2.087 62.5
V10 4l 2268 4L Cirratulus filiformis 0.0727 2215 45.8
Vil 56 AL Cirriformia tentacul ata 0.0447 1.934 33.3
V12 SRRV Kuwaita heteropoda 0.0364 1.845 29.2
V13 R iYL %E Glycera rouxii 0.0609 2.008 37.5
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Fig. 2 Niche width clustering and distribution of dominant macrobenthic species in mussel culture area
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Fig. 3 Niche overlap of macrobenthic dominant
species in mussel culture area

®2 MNFERKERMENYAE T SEXEKE

Tab. 2 Overall association of dominant macrobenthic
speciesin mussel culture area
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Fig. 4 Half-matrix plot of chi-square test
of dominant macrobenthic species
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Fig. 6 Association network diagram of dominant
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Niche and inter specific association of dominant macrobenthic species
in mussel culture area

CHEN Yiyang, ZHANG Xiumei, PEI Wenhao, LIU Yongtian, HU Chengye
School of Fisheries, Zhejiang Ocean University, Zhoushan 316022, China

Abstract: Macrobenthos plays an important role in the balance and stability of the ecosystem and is an important
indicator of ecological environmental changes. The niche and interspecific associations of dominant macrobenthic
species in mussel culture area are rarely reported, making it difficult to effectively determine the effects of
shellfish culture on the interspecific relationships of macrobenthic communities and their utilization of
environmental resources. To explore the ecological characteristics and resource utilization of the macrobenthos
community structure in mussel culture area, we used macrobenthos survey data from a mussel culture area on
Shengsi Gougqi Island in spring (April) and autumn (November) of 2021. We then used niche width, niche overlap,
association coefficient, and redundancy analyses to investigate the spatial and temporal niches and interspecific
associations of dominant species and determine the main environmental factors that affect dominant macrobenthic
species distribution. The results showed that 132 macrobenthos species were identified within the study area, with
13 dominant species, including Sernaspis scutate, Amphiura koreae, and Chaetozone setosa. The niche breadth
ranged from 1.065 to 2.507, among which the niche width of S. scutate was the highest. The overlapping range of
various pairs of niche overlaps was determined to be 0—-0.83. The species pairs with the highest overlap values are
Chaetozone setosa and Cirratulus filiformis. Contrastingly, Terebellides stroemii vs Chaetozone setosa, Prionospio
gueenslandica, and Cirratulus filiformis, Kuwaita heteropoda vs Glycera rouxii had the smallest ecological niche
overlap. The variance ratio method demonstrated that the dominant macrobenthos species showed no significant
negative association. Chi-square tests and association coefficients also showed that most species pairs were not
significantly associated. Redundancy analysis indicated that dissolved oxygen, water temperature, and sediment
median particle size were the main environmental factors affecting the distribution of dominant macrobenthic
species at this mussel culture site on Gougqi Island. Polychaetes were the main macrobenthic niche species in this
mussel culture area, followed by Ophiuroidea species. Niche overlap was generally in a low-level state, the
dominant species primarily exhibited an insignificant negative association, and the niche of each dominant species
was relatively independent. Throughout this study, we can clearly establish the status and role of the dominant
species in the community and the relationship between these species. The results showed that the resource
dimension of the study area was higher and the competition for resources among the dominant species was small.
The results of this study provide a reference for future evaluation of the ecological effects of mussel culture
activities and the management of culture capacity.
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