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STATUS, IMPACTS AND LONG-TERM CHANGES OF HARMFUL ALGAL BLOOMS
IN THE SEA AREA ADJACENT TO THE CHANGJIANG RIVER ESTUARY

YU Ren-Cheng"?*?, ZHANG Qing-Chun"?, KONG Fan-Zhou"?, ZHOU Zheng-Xi', CHEN Zhen-Fan"*,
ZHAO Yue"®, GENG Hui-Xia', DAILi"®, YAN Tian"?, 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, Qingdao National Laboratory for Marine
Science and Technology, Qingdao 266071, China; 3. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract The sea area adjacent to the Changjiang (Yangtze) River estuary is the most notable region for harmful algal
blooms in the coastal waters of China. Large-scale blooms of dinoflagellates Prorocentrum donghaiense, Karenia
mikimotoi, and Alexandrium spp. started to occur from the year 2000, and posed significant threats to mariculture industry,
the health of human beings, and marine ecosystems. Previous studies indicated significant changes of dominant blooming
microalgae from diatoms to dinoflagellates, obvious inter-annual variations of blooming dinoflagellate species, and
apparent increase of noxious or toxic species. However, the mechanisms, trend, and driving forces for the changes of
harmful algal blooms yet need to be elucidated. The sea area adjacent to the Changjiang River estuary has a serious
problem of eutrophication driven by excessive nutrients from the Changjiang River, which is the basis for the formation of
large-scale dinoflagellate blooms. In addition, it is also affected by a branch of the Kuroshio from the sea area northeast to
Taiwan Island, but the impacts on harmful algal blooms are poorly understood. Focusing on this issue, systematic
investigations were organized in the East China Sea supported by the Strategic Priority Research Program of the Chinese
Academy of Sciences, and the primary findings of this project were summarized. It has been confirmed that the branch of
Kuroshio could reach the “red-tide zone” in the sea area adjacent to the Changjiang River estuary, and affect the diversity
of bloom-forming microalgae. The variation of the Kuroshio branch has a strong regulative effect on the dynamics of
dinoflagellate blooms. The combined effects of the Changjiang River diluted water and the Kuroshio branch together
determined the occurrence and long-term changes of harmful algal blooms in the sea area adjacent to the Changjiang River
estuary. Based on these findings, the research perspectives were put forward to further resolve issues related to the
prediction, early-warning, and long-term changes of harmful algal blooms in this region.

Key words Changjiang River estuary; Kuroshio; harmful algal bloom; succession
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