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RELATIONSHIP BETWEEN SEASONAL VARIATION OF PICO- AND
NANO-PHYTOPLANKTON ASSEMBLAGES AND PHAEOCYSTIS
RED TIDES IN BEIBU GULF

ZHAO Yue"?, YU Ren-Cheng"***,  ZHANG Qing-Chun"**, KONG Fan-Zhou"** ~KANG Zhen-Jun’,
CAO Zhen-Yi’, GENG Hui-Xia', GUO Wei’, ZHOU Ming-Jiang'

(1. CAS Key Laboratory of Marine Ecology and Environmental Sciences, Institute of Oceanology, Chinese Academy of Sciences,
Qingdao 266071, China; 2. Laboratory for Marine Ecology and Environmental Science, Pilot National Laboratory for Marine Science
and Technology (Qingdao), Qingdao 266237, China; 3. University of Chinese Academy of Sciences, Beijing 100049, China; 4. Center for
Ocean Mega-Science, Chinese Academy of Sciences, Qingdao 266071, China; 5. Beibu Gulf University, Guangxi Key Laboratory of
Marine Disaster in the Beibu Gulf, Guangxi, Qinzhou 535011, China; 6. State Key Laboratory of Satellite Ocean Environment Dynamics,
Second Institute of Oceanography, Ministry of Natural Resources, Hangzhou 310012, China; 7. Ocean University of China, College of
Food Science and Engineering, Qingdao 266003, China)

Abstract The occurrence of red tides formed by Phaeocystis globosa in the Beibu Gulf posed significant threats to the
marine environment and ecosystems. To understand the relationship between Phaeocystis globosa red tides and
phytoplankton assemblages, nine cruises were conducted in this area from September 2016 to August 2017. Distribution
and dynamics of four representative phytoplankton assemblages, including picoeukaryotes, nanoecukaryotes,
Synechococcus, and Prochlorococcus, were studied with flow cytometry. It is found that the phytoplankton assemblages
distributed mainly in the sea areas around Qinzhou Bay, and the western side of the Leizhou Peninsula. Seasonal variations
of the phytoplankton assemblages were obvious. The abundance of picoeukaryote was higher in spring and autumn but
relatively lower in summer and winter. The other three assemblages had higher abundance in summer and lower abundance
in winter. The seasonal variation of Synechococcus abundance was similar in the variation pattern of seawater temperature.
The abundance of Synechococcus and Prochlorococcus changed remarkably before and after the red tides of Phaeocystis
globosa, which is due probably to their different adaptive strategies to temperature. It is suggested that temperature below
20°C and a rapid decrease of either Synechococcus or Prochlorococcus are indicators to Phaeocystis blooming, for which
monitoring and early-warning of Phaeocystis red tides can be motivated.

Key words Phaeocystis; redtide; the Beibu Gulf; phytoplankton



