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Fig.2 The species composition of planktonic dinoflagellates
around the Zhangzi Island
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Tab.1 The proportion of poisonous algae in dinoflagellates

2011 19 6 0.3158
2012 21 8 0.3810
2013 22 9 0.4091
2014 25 10 0.4000
2015 29 12 0.4137
2016 31 13 0.4194
2017 35 15 0.4286
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( 2
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Fig.3 The interannual variation of planktonic dinoflagellate
species around the Zhangzi Island
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Tab.2 List of the species of planktonic dinoflagellates in the Zhangzi Island

Alexandrium sp.
Protoceratium reticulatum
Prorocentrum minimum
Prorocentrum micans
Gymnodinium catenatum
Gymnodinium lauskaga
Gymnodinium sp.
Gyrodinium falcatu
Gyrodinium spirale
Dinophysis acuminata
Dinophysis rotunda
Dinophysis fortii

Dinophysis caudata
Gonyaulax spinifera
Gonyaulax polydra

Karenia mikimotoi

Akashiwo sanguinea
Protoperidinium pellucidum
Protoperidinium divaricatum
Protoperidinium pentagonum
Protoperidinium leonis
Protoperidinium crassipes
Protoperidinium conicum
Protoperidinium micans
Protoperidinium pallidum
Protoperidinium depressum
Protoperidinium thorianum
Protoperidinium acutum
Protoperidinium punctulatum
Protoperidinium bipes
Protoperidinium oblongum
Protoperidinium excentricum
Peridinium divergens
Protoperidnium sp.

Ceratium fusus

Ceratium tripos

Ceratium macroceros
Ceratium furca

Scrippsiella trochoidea
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Katodinium glaucum

Noctiluca scintillans

Glenodinium gymnodinium Pen

Pyrophacus steinii
Pyrocystis lunuia
Diplopsalopsis sp.

Oxytoxum sp.
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Fig.4 The interannual variation in cell density of planktonic
dinoflagellates around the Zhangzi Island
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Fig.5 The interannual variation in cell density of toxic
planktonic dinoflagellates around the Zhangzi Island
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Fig.6 The horizontal distribution in abundance of planktonic dinoflagellates in different seasons around the Zhangzi Island
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Fig.10 The interannual variation in cell density of
Pseudo-nitzschia simulans around the Zhangzi Island
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Tab.3 The diversity indices in different seasons
(H) 1.835 2.180 2.846 3.569 2.607 1.436—3.964
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STUDY ON THE INTERANNUAL VARIATION OF PLANKTONIC DINOFLAGELLATES
AND TOXIC MICROALGAE IN THE SEA AREA AROUND THE ZHANGZI ISLAND, NE
CHINA

GONG Chang-Bao"?, ~FENG Zhi-Quan"? ~WANG Li’, LIANG Yu-Bo"?

(1. National Marine Environmental Monitoring Center, Dalian 116023, China; 2. Dalian Phycotoxins Key Laboratory, Dalian 116023,
China; 3. School of Aquaculture and Life, Dalian Ocean University, Dalian 116023, China)

Abstract Monthly surveys of planktonic dinoflagellates were conducted in 29 stations around the Zhangzi Island,
Dalian, NE China in 2011—2017, based on which the interannual variation of the community structure was studied using
dominance species, Shannon-Weiner index, richness index, and evenness index. The interannual variation trend and
horizontal distribution characteristics of toxic microalgae were analyzed. Forty-seven species in 19 genera of planktonic
dinoflagellates were found, including 17 species of Protoperidinium, 4 species of Dinophysis and Ceratium, 3 species of
Gymnodinium and Prorocentrum, 2 species of Gonyaulax and Gyrodinium, 1 species of Protoceratium, Noctiluca, Karenia
and so on. The number of species is the largest in summer and autumn, followed by spring, and the smallest in winter. The
number of species increased year by year. The density of planktonic dinoflagellates ranged from 2.376x10%cell/m’ to
339.323x10%ell/m’, in average of 65.479x10*cell/m’; it was also the highest in summer and autumn, followed by spring,
and lowest in winter but the density decreased year by year in a big difference among stations. During the seven-year study
period, the dominant species in different seasons were the same, such as Ceratium tripos, Ceratium fusus, and Alexandrium
spp but also had exceptions, such as Dinophysis spp and Noctiluca scintillans being the dominant species in summer and
autumn, Protoceratium reticulatum being the dominant species in winter and spring. Toxic microalgae in the dominant
species increased year by year. Toxic non-dominant species such as Gymnodinium catenatum, Karenia mikimotoi, and
Dinophysis caudata appeared in the study area for the first time. The values of the Shannon-Weiner index, richness index,
and evenness index of the community were in the order of autumn > summer > spring > winter, and showed an increasing
trend year by year. A trend of pyrocystification and toxicity of plankton community in the waters of the Zhangzi Island was
obvious, which might be related to the imbalance among the nutrients proportion in seawater, the acidification of seawater,
the input of Cold Water Mass in the North Yellow Sea, and the large-scale culture of bivalve shellfish in the adjacent waters
of the Zhangzi Island.

Key words Zhangzi Island; dinoflagellate; toxic microalga; community structure; interannual variation



