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Spatial niches of dominant zooplankton species in Sanmen Bay Zhejiang Province of East
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Abstract: Ecological niche has close relations with inter-species competition and resources utiliza—
tion and thus can be used as an indicator to symbolize the resources utilization capability of cer—
tain groups of related species. In this paper the niche breadth and overlap of the dominant zoo—
plankton species in the Sanmen Bay of Zhejiang were determined by Shannon’s formula and Petraitis
index respectively and the differentiation of the niche was studied by canonical correspondence
analysis ( CCA) aiming to approach the distribution features of coastal zooplankton and related af—
fecting factors in the Bay. In the study area some coastal species such as Zonosagitta bedoti Cen—
tropages dorsispinatus and brachyuran larvae had wider niche breadth than the pelagic species such
as Flaccisagitta enflata and Pseudeuphausia sinica and the species of different groups with prey—
predator relation had a greater niche overlap than those of the same groups without this relation. The
CCA analysis showed that the spatial distribution of the zooplankton was more affected by water tem—
perature salinity and chlorophyll a content rather than nutrients. The spatial niche of the zoo—
plankton species was correlated with their living habit inter-species competition and prey—preda—
tor relationship.
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Table 1 Seawater environmental factors of Sanmen Bay
pH a
Season Temperature Salinity Total Dissolved inorganic  Dissolved Chlorophyll a Suspended
(C) nitrogen phosphate silicate (pgeLh solids
(mg- L") (mg- L") (mg- L") (mg- L")
Spring 14.4+0.4 26.1+0.7 8.03+0.02 1.083+0.133  0.023+0.001 1.126+0.134 1.26+0.20 256+142
Summer  29.4+0.6 30.1+0.3 7.91+0.06 0.737+0.063  0.030+0.003  0.850+0.089 3.29+0.94 90+53
Autumn  24.8+0.5 27.0+0.3 8.03+0.03 1.023+£0.084 0.041+0.002  1.907+0.332 2.04+0.84 217+163
Winter 9.9+0.7 28.1+0.1 8.12+0.02 1.389+0.270  0.038+0.001  1.321+0.228 0.79+0.36 445253
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Table 2 Dominant species and taxon of zooplankton in Sanmen Bay
No. Taxon Species Season
1 Ctenophora Tentaculata Cydippida Pleurobrachia globosa ([
2 Crustacea Copepoda Calanoida Calanus sinicus AN
3 Labidocera euchaeta AO
4 Paracalanus aculeatus [
5 Acartia pacifica ([
6 Euchaeta sp. [
7 Calanopia thompsoni O
8 Centropages dorsispinatus O
9 Canthocalanus pauper O
10 Centropages abdominalis AN
11 Fumalacos- Peracarida Diastylis tricincta A
traca
12 Gammaridea Ampeliscidae spp. A
13 Euphausiacea Pseudeuphausia sinica O
14 Mysida Notacanthomysts laticauda O
15 Chaetognatha Sagittoidea Ctenodontina Zonosagitta bedoti oce
16 Flaccisagitta enflata O
17 Larvae Fish larva O
18 Brachyuran larva A
19 Macruran larva oce
20 Copepodid O
A Spring; O Summer; @ Autumn; A Winter.
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Table 3 Niche breath and niche overlap of dominant zooplankton species in Sanmen Bay
B; O
No.  Species 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1 0.70 1
Pleurobrachia globosa
2 0.71 0.01 1
Ampeliscidae spp.
3 0.71 0 0.101
Diastylis tricincta
4 0.63 0.60 0.15 0.29 1
Acartia pacifica
5 0.67 0.23 0.06 0 0.06 1
Calanopia thompsoni
6 0.67 0.03 0.06 0.04 0.08 0.01 1
Calanus sinicus
7 0.48 0.13 0 0.01 0.130 0.04 1
Canthocalanus pauper
8 0.76 0.40 0.20 0.04 0.26 0.69 0.05 0.25 1
Centropages dorsispinatus
9 0.57 0 0.100.030.130 0.130 0.01 1
Centropages abdominalis
10 0.50 0.28 0.01 0.04 0.28 0.07 0.08 0.57 0.34 0 1
Euchaeta sp.
11 0.55 0.37 0.06 0 0.13 0.33 0.19 0.02 0.30 0.24 0.07 1
Labidocera euchaeta
12 0.52 0.26 0.01 0 0.05 0.37 0.02 0.14 0.28 0 0.18 0.21 1
Paracalanus aculeatus
13 0.42 0.19 0.01 0 0.02 0.03 0.03 0.02 0.07 0 0.05 0.68 0.17 1
Pseudeuphausia sinica
14 0.55 0.31 0.06 0 0.02 0.41 0.03 0 0.61 0 0.03 0.42 0.34 0.35 1
Notacanthomysis laticauda
15 0.80 0.44 0.04 0.02 0.24 0.75 0.09 0.35 0.72 0.03 0.43 0.38 0.44 0.06 0.43 1
Zonosagitta bedoti
16 0.47 0.48 0.01 0 0.22 0.06 0.01 0.02 0.08 0 0.06 0.62 0.12 0.89 0.36 0.08 1
Flaccisagiita enflata
17 0.71 0.46 0.05 0 0.21 0.35 0.25 0.01 0.38 0.21 0.10 0.51 0.35 0.20 0.64 0.47 0.35 1
Brachyuran larva
18 0.75 0.33 0.06 0 0.10 0.58 0.12 0 0.61 0.03 0.19 0.18 0.36 0.11 0.64 0.48 0.19 0.53 1
Copepodid
19 0.46 0.53 0.09 0 0.23 0.47 0.09 0.03 0.39 0.12 0.11 0.41 0.44 0.22 0.61 0.51 0.40 0.76 0.65 1
Fish larva
20 0.64 0.56 0 0 0.30 0.01 0.01 0.05 0.03 0.01 0.08 0.55 0.16 0.80 0.26 0.05 0.97 0.31 0.11 0.38 1
Macruran larva
2.3 Carlo test) CCA 1
CCA
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Table 4 Result of CCA of dominant zooplankton species in Sanmen Bay
- - 1 P P
Axis Eigenvalue Cumulative Sum of all P value P value
Species— percentage Cumulative percentage eigenvalues canonical of first of all
environment variance of  variance of species— eigenvalues canonical canonical
relation species data  environment relation axis axes
coefficient (%) (%)
1 0.320 0.973 27.5 45.3 0.706 0.002 0.002
2 0.163 0.941 41.5 68.3
3 0.109 0.909 50.9 83.7
4 0.064 0.762 56.4 92.8
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Fig.2 Ordination diagrams based on canonical correspondence
analyses of dominant zooplankton species in Sanmen Bay.
1) Pleurobrachia globosa; 2) Ampeliscidae spp. ; 3)
Diastylis tricincta; 4) Acartia pacifica; N
5) Calanopia thompsoni; 6) Calanus sinicus,;
7) Canthocalanus pauper; 8) Centropages
dorsispinatus; 9) Centropages abdominalis; 10)
Euchaeta sp. ; 11) Labidocera euchaeta; 12) 16 17-18
Paracalanus aculeatus; 13) Pseudeuphausia sinica; 14) A
Notacanthomysts laticauda; 15) Zonosagitta
bedoti; 16) Flaccisagitta enflata; 17) Brachy- )
uran larva; 18) Copepodid; 19) Fish larva; 20)
Macruran larva. T: Temperature; S: Salinity; Chl a:
a Chlorophyll a; DIP: Dissolved inorganic phosphate;
DSi: Dissolved silicate; TN: Total nitrogen; SS:
- . 20-21
Suspended solids. .
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