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Niche analysis of dominant species of macrobenthic community at a tidal flat of

Yushan Island

JIAO Haifeng'*, SHI Huixiong' , YOU Zhongjie'>* , HUANG Bin'
1. Ningbo Academy of Ocean and Fishery, Ningbo 315012, China
2. Faculty of Life Science and Biotechnology ,Ningbo University, Ningbo 315211, China

Abstract; The theory of niche breadth has played an important role in the study of community composition and function, of
the relationships among species, biodiversity, community succession and population evolution since Grinnell proposed that
niche breadth was the minimum unit of a population. Yushan Island belongs to an archipelago of 13 islands and 41 reefs
southeast of Xiangshan, in Zhejiang province. To determine the composition of the intertidal macroinvertebrate communities
of Yushan Island, quantitative surveys were conducted according to the National Standard, GB/T 12763.6—2007, from
March 2009 to January 2010. Eighty-five species of macrobenthos were identified, including 30 dominant species belonging
to 24 families, seven classes and five phyla. Most organisms were arthropods or mollusks. Shannon-Wiener’s Niche Breadth
(NB) index and the Pianka’s Niche Overlap index were used to compare dominant species. NB was significantly different
among species. Septifer virgatus, Serpulorbis imbricata , Modiolus modiolus , Tetraclita japonica, T. squamosa and Pilumnus
minutus had large niche breadths (NB>1.00) , while Littorina brevicula, Crepidula gravispinosa and Ophiura kinbergi had
narrow niche breadths. The adaptabilities of the most dominant species to environmental conditions ( NB >1.00) were
higher than for other species (NB<1.00). The abundances of individuals of species restricted to conditions located only

within a narrow intertidal section or to only certain seasons, for example L. brevicula, was higher, but the niche breadth of

E&WH : HZEEAERA A L BH B (201105009) 5 TR TR R FIAEFRITH BB (2006100030 ) 5 T T -5 1l J5) I A L 13
Weis B #1:2010-10-12; &1T B84 :2011-02-21
# WIRAE# Corresponding author. E-mail ; zuiyou@ 163. com

http ://www. ecologica. cn



14 4] yoeyid NI By 22 9 e | ) - N T R 7/ e 2 e By A 3929

these species was not larger than the other species in the same restricted habitats. Thus niche breadth was related to
habitat. Niche overlaps, which varied from 0 to 0. 97, were impacted significantly by niche breadth and relative
abundance. Tetraclita japonica and T. squamosa had a niche overlap close to 0.97. Thus it is likely that when these two
species are located in the same portion of the middle intertidal zone, there is competition for substrate. Crepidula
gravispinosa and Ophiura kinbergi were found in association with Mytilus coruscus; Corophium acherusicum and Clianella
Japonica , and both occupied burrows produced by mollusca. Acanthochiton rubrolineatus and Thais luteostoma also typically
cohabited the same area. It is likely that space competition among the dominant species was intense since the niche overlap
exceeded 0. 9. Niche overlaps occurred between species with both low niche breadth and high niche breadth. Niche
overlaps of zero indicated that the species did not inhabit that environmental site. Using hierarchical clustering with
between-group linkage and non-metric multidimensional scaling, the 30 dominant species were classified into three groups:
rare, common and special species. Spatial distribution, niche overlap, functional feeding differences and habitat differences

were the principle strategies used by each species to reduce competition.

Key Words; Yushan Island; macroinvertebrates; niche; niche breadth; niche overlaps
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Table 1 The dominant species of macrobenthic community

["] Phylum

2 Class

# Family

M Species

HAMBHYIT] Mollusca

WIS Arthropoda

Wz Zh#)17] Echinodermata
JER ST Coelenterata
FA 31T Annelida

Z AN Polyplacophora

M5E4N Bivalvia

M2 49 Scaphopoda

524 Crustacea

W FE 49 Ophiuroidea
I 49 Anthozoa
Z B4 Polychaeta

E AR Acanthochitonidae

1% 8} Chitonidae
G DU Mytilidae

Rl Arcoidae

18 DI} Patellidae
ZAEIEF) Siphonariidae
THLIREL Calyptraeidae
HEIZARL Vermetidae
ZIZE} Pyrenidae
TEIZA} Littorinidae

I FEE AL Trochidae
IR Muricidae

BBl Amathinidae
A REATFL Tetraclitidae

FR &R} Xanthidae

Pk EEL Sphaeromidae
BB EL Corophiidae
TR} Grapsidae
BRI IFAL Ampeliscidae
FEZ B} Scalpellidae
HigREAL Ophiuridae
1EF} Actiniidae
RUAF Lumbrineridae
W#EL Nereidae

LI BARATEE Acanthochiton rubrolineatus
HAAET A ¥ Liolophura japonica
ZUBRIG UL Septifer virgatus
JEFEWE DL Mytilus coruscus

TS Modiolus modiolus

S AR Lithophaga curta

T Wt Barbatia virescens

15 Cellana toreuma

H 22§ 4612 Siphonaria Japonia
FB IR Crepidula gravispinosa

7 TL/NIEIR Serpulorbis imbricata

W AZ IR Mitrella bella

SR Littorina brevicula

BAY5 12 Monodonta labio

B 3 RR Thais luteostoma
PETHRIR T, clavigera

=R B Amiathina tricarinata

H AR AT Tetraclita japonica

8 5T T, squamosa

L IRERIE Pilumnus minutus

YK el b5 B Sphaerozius nitidus

H A% /KB Clianella japonica
rhAEWRERSE Corophium acherusicum
AU Gaetice depressus

S SRR MR Ampelisca acutifortata
e Capitullum mitella

£ [REIERE Ophiura kinbergi
KF-FEMAEHESE Anthopleura nigrescens
JEIRYPAE Lumbrineris latreilli

SIRVP AR Nereis heterocirrata
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Euclidean distance model
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Fig.3 2-dimentional MDS ordinal configuration of the dominant species ( Final stress for 2 \dimensional solution=0. 1489)
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