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ADVANCES IN THE STUDY OF RED TIDE SPECIES BIODIVERSITY AROUND
SHANDONG PANINSULA
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Abstract The coastal areas around Shandong Peninsula have high phytoplankton diversity including many harmful
algae bloom (HAB) causative species. The interplay of climate changes and human activities has driven up both the scale
and frequency of red tide outbreaks, posing negative impacts on both marine ecosystems and human health, thus attracting
increasingly intense attention. Based on expeditions on phytoplankton carried out during 1936-2019, we conducted a
comprehensive literature search of ecological research projects around Shandong Peninsula, and collated and analyzed the
results, which facilitates a systematic understanding of the diversity of HAB species and assessing potential red tide events.
These ecological research projects have basically adopted morphological methods for species identification. A total list of
669 phytoplankton species were identified from 119 expeditions, of which 155 were annotated as HAB species, including
Bacillariophyta (78) and Miozoa (67), as well as Ochrophyta (5), Haptophyta (2), Cryptista (1), Ebria tripartite, and
Mesodinium rubrum. The most frequently-identified HAB species included Skeletonema costatum, Chaetoceros curvisetus,
Pseudo-nitzschia pungens, Noctiluca scintillans, and Fucampia zodiacus. As those studies mainly conducted species
identification based on morphological characteristics, the results may seriously underestimate the diversity of HAB species
because species with small cell size, insignificant morphological characteristics, and unstable immobilization process could
not be accurately identified. Morphological methods are also influenced by researchers’ experience. In future, studies
should combine morphological and molecular methods and analyze molecular markers (include 18S rDNA V4 region) of
all HAB species, to better track the species diversity and spatial-temporal dynamics of red tide in the Shandong coastal
regions and to provide basis for red tide warning and forecast.

Key words Shandong coastal regions; marine survey; biodiversity; phytoplankton; HAB species
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