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Spatial pattern of the planktonic ciliate community in spring in Baisha Bay, South
China Sea, and its relationship with its environment
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Abstract: Based on the samples collected in surface waters from three functional areas including 13 sites (cage fish culture
area, oyster-algae mixed culture area and non-aquaculture area) in Baisha Bay in April 2014, species composition and
abundance of planktonic ciliate were investigated. They were combined with environmental data to obtain spatial pattern of the
ciliate community and its relationship with environment variables. A total of 19 species belonging to 11 genera and six orders
were identified. The mean abundance of ciliate was 995.4+123.1 ind-L™* (80~3740 ind-L ™), and Tintinnida, Stombidiida and
Cyclotrichida were the most abundant in terms of both number and abundance. There were six dominant species (dominance
Y=0.02), including Mesodinium rubrum, Strombidium conicum, Tintinnopsis beroidea, Strombidium globosaneum, Tintinnopsis
minuta, and Spirotontonia turbinata. Clear spatial distributions in terms of species composition and abundance were observed.

Planktonic ciliate was more abundant and diverse in the oyster-algae mixed culture area and non-aquaculture area, but lowest
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abundance and species occurred in the cage fish culture area. Clustering analysis also indicated that the total samples could be
separated based on spatial distribution. Redundancy analysis demonstrated that the nutrient level and Chlorophyll a
concentration were the most important factors affecting the spatial pattern of planktonic ciliate community in Baisha Bay.
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Tab. 1 Variation of environmental variables at the three sampling areas in Baisha Bay in spring 2014

I'c 21.75 (21.53~21.98)
/(mg-L™Y) 6.37 (6.27~6.48)

1%o 31.16 (30.93~31.45)
pH 8.20 (8.17~8.21)
I(mg-L™h 0.45 (0.30~0.67)
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NH;  /(umol-L™h

/(umol-L ™)

0.29 (0.27~0.32)
5.54 (4.50~7.93)
2.76 (2.07~3.50)
8.59 (8.41~8.72)
0.55 (0.50~0.57)
1.94 (1.78~2.06)
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22.03 (21.7~22.2)
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Fig. 2 Horizontal distributions of planktonic ciliate abundance (a) and species number (b) in Baisha Bay in spring 2014
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Tab. 3 Summary results from BIOENV for the best
matches of environmental variables with spatial variations
in ciliate abundance at 13 sampling sites in Baisha Bay in
spring 2014
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Tab. 4 Correlations (Spearman analysis) of environmental variables with species number (S), abundance (N), species
diversity (H’), species evenness (J'), and species richness (d) of ciliate and dominant species at 13 sampling sites in

Baisha Bay in spring 2014

T DO Sal pH coD NO; NO; NH. TIN POT Chla
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