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Ecosystem structure and function in northern Beibu Gulf: zooplankton spatial

niche and its differentiation

ZHENG Ting LIN Yuanshao® CAO Wenqing ZHANG Wenjing ZHENG Lianming WANG Yujie YANG Weidi
College of Marine & Earth Science Xiamen University Xiamen 361005 China

Abstract: The concept of ecological niche had remained as one of the core ideas in ecological research for almost a century

which was closely linked with interspecific competition resource utilization had played an important role in the study of
community composition and function of the relationships among species biodiversity community succession and population
evolution. Based on four seasonal investigations ( Spring 2007 Summer 2006 Autumn 2007 and Winter 2006) in northern
Beibu Gulf from 2006 to 2007 the niche breadth niche overlap spatial differentiation and environment effects on the
abundance and spatial distribution of zooplankton were studied with qualitative and quantitative methods. The cumulative
top 80% of zooplankton dominant populations were selected by the K-dominant curve method then the niche breadths and
their overlaps of zooplankton were measured using the formulas proposed by Levins Niche Breadth index and the Pianka
Niche Overlap index and the spatial niche differentiation was studied by using Detrended Canonical Correspondence
Analysis ( DCCA) method. The results showed that the zooplankton dominant species in northern Beibu Gulf were classified
in to three groups ie. wide niche breadth groups ( B;=0.60—0.77) middle niche breadth groups ( B,=0.30—0. 60)

(201005012) ; (908-01-5T09)
:2012-11-19; :2014-02-25

* Corresponding author. E-mail: yslin@ xmu. edu. cn

http: //www. ecologica. cn



3636 34

narrow niche breadth groups ( B;=0.08—0.30) based on the niche breadth value. The niche breadths of zooplankton such
as Sagitta enflata  Subeucalanus subcrassus and Macrura larvae were wider which was related with their own characteristics
and the capability of adapting environment while the species whose niche breadths were narrower such as Doliolum
denticulatum and Dolioletta gegenbauri will be considered as an indicative significance for ocean currents and water masses.
Niche breadth could reflect the zooplankton abundance with the seasonal dynamic changes and also could objectively reflect
the species in the habitat in which the distributions of degree but it could not reflect the Accurate zooplankton abundance.
The niche breadth values of dominance zooplankton species ranged between 0. 08 and 0. 77 in the whole year and The niche
breadth difference among the dominant populations was great; The niche overlap values of dominance zooplankton species
ranged between 0. 02 and 0. 89 in the whole year and the average niche overlap index was 0. 45 there was strong
complementarity in terms of the utility of resource among zooplankton populations which had certain relationship with
northern Beibu Gulf habitat diversification and the strong complementarity in terms of the utility of resource among
zooplankton populations. The Detrended Canonical Correspondence Analysis result showed that depth temperature and

salinity had more important influence on the species spatial distribution than Chlorophyll a and dissolved oxygen.

Key Words: zooplankton; niche breadth; niche overlap; niche differentiation; detrended canonical correspondence

analysis ( DCCA)
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Fig.1 Sampling sites in northern Beibu Gulf
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Fig.3 Niche breadth of dominance zooplankton species collected from northern Beibu Gulf in Spring 2007 Summer 2006 Autumn 2007
and Winter 2006 respectively and the whole year
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7
Table 7 Primary environmental factors of northern Beibu Gulf
/C /m /( mg/L) a /( mg/m®)
Temperature Salinity Depth Dissolved oxygen Chlorophyll a
Spring 21.28+0.92 33.27+0.35 29.50+12.55 7.47+0.32 1.67+0.76
Summer 30.25+0.32 33.15+0.91 29.48+12.09 6.15+0.13 1.89+1.58
Autumn 26.24+0. 63 32.14+0.75 29.30+12.20 6.62+0.41 2.13£1.12
Winter 20.30+1.33 32.66+0.44 29.70+12.70 7.69+0.26 1.98+1.28
8 DCCA
Table 8 DCCA Result of zooplankton in northern Beibu Gulf
Spring Summer Autumn Winter
Axes 1 Axes 2 Axes 1 Axes 2 Axes 1 Axes 2 Axes 1 Axes 2
. . . 0.885 0.819 0.790 0.518 0.876 0.706 0.827 0.626
Spemes—enVlronment correlations
Cumulative percentage variance 47.7 77.5 79.1 90.9 53.7 72.3 67.2 81.3
of species-environment relations
i .67 .41 .704
Sum of all eigenvalues 0.770 0.679 0.410 0.70
. . . 0.307 0.210 0.136 0.243
Sum of all canonical eigenvalues
. - (7) . . 0.002 0.002 0.002 0.002
Test of significance of first canonical axis
(P)
Lo . 0.002 0.002 0.002 0.002
Test of significance of all canonical axes
47. 7% ;2 2
0 885 16-17
29.8% 0.819 (1)
77.5% DCCA
, 3 (-0.8625) (-0.7198) .
(0.6518) . (-0.6409) . a( 0. 4854)
90. 9% 72.3% 81. 3%
° N a
() (-0.5189) a( 0.3553) .
o ( Monte Carlo test) a o
P 0.002 ()
DCCA ( 4(a)) .
o DCCA
2.4.3 DCCA N N
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