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Seasonal succession of zooplankton in Sansha Bay Fujian
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Abstract: The semi-enclosed coastal waters of northeastern Fujian ( Sansha Bay) are an important natural spawning ground
for the large yellow croaker ( Larimichthys crocea) in China. The yellow croaker is an important species for Chinese
fisheries and depends on a healthy zooplankton population. In this study the seasonal succession of zooplankton in Sansha
Bay was described and its relationship to the currents from the open sea was analyzed. Sampling was carried out in June

August and October 2010 and in April and May 2011. Seasonal changes in the zooplankton community structure were
strongly influenced by the coastal current and the Taiwan Warm Current as well as an influx of freshwater from the
mainland. A total number of 71 species of zooplankton were identified which consisted of 19. 72% warm temperate
nearshore species 30.99% subtropical nearshore species and 47. 89% subtropical offshore species. In April and May

influenced by the coastal current the water temperature and salinity were both low which induced a bottoming-out in the
diversity index ( H) (2.03 and 2.02 respectively) as well as the number of species ( 17 and 19 respectively) . The
zooplankton fauna was exclusively of the warm temperate nearshore type especially in April. Both the species number and

abundance of warm temperate nearshore species were high ( 76.47% and 96.28% respectively) . Calanus sinicus one of
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only a few dominant species in April comprised 65.03% of the total abundance of all zooplankton. The simple structure of
the zooplankton fauna comprised only a few species and with a high contribution made by each of the dominant species in
this period was similar to characteristics noted in the warm-temperate water area north of the Yangtze River. During the June
rainy season a high diversity index (3. 12) and species number (45) were recorded owing to the impact of the coastal
current the Taiwan Warm Current and a high volume of fresh water input. These were the most influential factors on the
complex taxonomic structure and eco—group composition of the zooplankton fauna. June also displayed the highest species
turnover rate reaching up to 69.39% compared with other months. The dominate eco-group type changed rapidly from
warm temperate and subtropical nearshore species to subtropical offshore species in this month. Subtropical nearshore
species comprised the highest proportion of species ( 73.03%) . Subtropical offshore species contributed 48. 89% of the
overall abundance. After the rainy season in August and October there was a slight decrease in diversity index and
species number and the water temperature and salinity increased sharply owing to the strong affect of the Taiwan Warm
Current. The zooplankton community was dominated ( in terms of species numbers and density) by highly diversified
subtropical offshore species. Its proportion of species number and abundance in August were 57. 14% and 59. 94%

respectively and species number proportion was 57.58% in October. The community structure had many more dominant
species than in April and May of which the vast majority were subtropical offshore species. The characteristics of the

zooplankton community in Sansha Bay were similar to those in the subtropical water areas of the South China Sea.
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Fig.1 Sampling stations in Sansha Bay
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1
Tablel Abundance and ecological groups of zooplankton species
Abundance/(  /m?)
Species 4 5 6 8 10 Eco-group
April May June August October

Calanus sinicus 15.21 2.57 0.72 1.40 A#
Canthocalanus pauper 0.05 23.09 1.07 [OP
Undinula vulgaris 0.02 Ox
Subeucalanus subtenuis 0.02 Ox
Subeucalanus subcrassus 0.01 2.59 0.63 [OP
Paracalanus parvus 0.54 0.01 0.39 A#
Paracalanus aculeatus 3.83 2.25 O#
Acrocalanus gibber 0.05 50.93 0.01 O
Aetideus armatus 0.20 O
Euchaeta concinna 0.01 0.71 9.94 2.32 O
Euchaeta plana 0.48 0.03 0.06 0.10 A#
Scolecithrix nicobarica 2.02 O#
Scolecithricella longispinosa 0.98 1.17 0.04 Ox
Temora turbinata 3.56 0.06 O
Temora discaudata 0.46 O
Pleuromamma xiphias 0.01 O %
Centropages abdominalis 0.44 A#
Centropages tenuiremis 1.47 0.15 O#
Centropages dorsispinatus 0.19 32.76 1.08 O#
Pseudodiaptomus annandalei 0.03 O#
Lucicutia ovalis 0.07 Ox
Candacia bradyi 0.01 0.32 O x
Calanopia thompsoni 0.03 7.03 0.17 O#
Calanopia elliptica 0.02 O %
Labidocera rotunda 0.01 0.01 O#
Labidocera euchaeta 0.15 0.08 1.90 3.34 O#
Labidocera pavo 0.05 O#
Pontellopsis tenuicauda 0.16 0.03 O#
Pontellopsis yamadae 0.10 0.01 A#
Acartia pacifica 0.03 2.98 13.01 0.11 O#
Acartia spinicauda 0.05 0.04 O#
Tortanus vermiculus 0.15 A#
Oithona similis 0.62 0.04 A#
Oithona decipiens 0.01 O
Oithona simplex 0.01 0.01 O
Oncaea venusta 0.01 O %
Oncaea media 0.03 A#
Corycaeus affinis 1.38 0.08 0.17 0.04 A#
Corycaeus dahli 0.03 O
Corycaeus pacificus 0.01 0.40 O
Corycaeus rostratus 0.16 A#
Euterpina acutifrons 0.01 [OP ]

Aglaura hemistoma 2.46 Ve
Beroe cucumis 0.06 0.01 O#
Blackfordia virginica 0.05 A#
Diphyes chamissonis 0.04 0.63 0.21 O#
Lensia subtiloides 0.08 3.94 0.02 O
Liriope tetraphylla 0.01 0.01 Ox
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Abundance/(  /m?)
Species 4 5 6 8 10 Eco—group
April May June August October
Muggiaea atlantica 2.24 0.41 0.07 0.69 A#
Pleurobrachia globosa 2.56 0.01 1.35 O#
Solmundella bitentaculata 0.02 0.01 0.03 O
Sugiura chengshanense 0.03 A#
Turritopsis nutricula 0.04 O#
Zonosagitta bedoti 0.81 0.33 5.95 2.25 O#
Flaccisagitta enflata 0.09 0.06 0.99 1.12 [OP ]
Ferosagitta ferox 0.10 2.11 0.08 O %
Zonosagilla nagae 1.11 0.62 0.15 A#
Leptochela gracilis 0.02 0.01 O#
Lucifer intermedius 0.01 0.57 0.05 O
Creseis acicula 0.03 Ox
Oikopleura dioica 0.36 0.08 0.01 2.03 0.06 Ox
Oikopleura longicauda 1.44 Ox
Doliolum denticulatum 0.01 O
Tullbergella cuspidata 0.02 0.01 O
FEuconchoecia aculeata 0.24 1.60 0.23 O
Euconchoecia maimai 0.04 O
Cypridina dentata 0.03 3.96 0.97 O
Acanthomysis laticauda 0.58 1.99 0.08 O#
Acanthomysis leptura 0.10 O#
liella pelagicus 0.01 0.08 0.30 O#
Pseudeuphausia sinica 0.35 0.25 1.49 0.55 1.37 O#
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Table 2 The seasonal distribution of species numbers of each eco-group
Month Nearshore Offshore Sum Month Nearshore Offshore Sum
Eco-group K K Eco-group i i
S}]BC]ES SpeClES specles spe(cles
4 13 0 13 8 4 0 4
3 1 4 14 24 38
16 1 17 18 24 42
5 8 0 8 10 1 0 1
7 4 11 13 19 32
15 4 19 14 19 33
6 6 0 6 5 14 0 14
17 22 39 Total 22 34 56
23 22 45 36 34 70
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Fig.2 The variation of each eco-group species numbers of zooplankton in different seasons
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Table 3 The seasonal distribution of abundance of each eco-group
Month Sum Montl Sum
on Eco-group /( /m?) /(- Im?) /(0 Im®) o Eco-group I( Im®) (0 Im®) I Im®)
4 22.52 0.00 22.52 8 2.17 0.00 2.17
0.51 0.36 0.87 70.84 109.22 180. 06
23.03 0.36 23.39 73.01 109.22 182.23
5 3.78 0.00 3.78 10 0.10 0.00 0.10
3.86 0.19 4.05 7.62 6.78 14.40
7.64 0.19 7.83 7.72 6.78 14.50
6 1.56 0.00 1.56 5 30.13 0.00 30.13
11.56 2.71 14.27 Total 94.39 119.26 213.65
13.12 2.71 15.83 124.52 119.26 243.78
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Fig.3 The variation of each eco-group abundance of zooplankton in different seasons
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