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Molecular identification on the causative species jellyfish blooms in the northern
South China Sea in 2019
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Abstract: Jellyfish blooms mostly occur in the Bohai Sea and Yellow Sea as well as in the East China Sea, but rarely in the
South China Sea. We conducted morphological observations and molecular identification of blooming jellyfish in many waters
of the northern South China Sea, including Haikou, Wenchang and Maoming in May 2019. Morphological results showed that
the jellyfish in Haikou and Wenchang were the same species with hemispherical umbrella, pear-shaped protrusion in the lower
reproductive point, and the oral arms are covered with filaments and a whip appendage at the end, which are highly similar to
the Acromitus flagellatus. The jellyfish in Maoming were different: the umbrella was relatively flat hemispherical, the
subgenital pits were milky protrusions and the oral arms had no filaments, which were similar to Catostylus townsendi. Based

on the comparison of mitochondrial ribosomal large subunit (16S rRNA) gene sequences, the blooming jellyfish of Haikou and
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Wenchang were 97.5% and 97.7% similar to A. flagellatus of the eastern Pacific Ocean, and jellyfish of Maoming was 93.5%
similar to C. townsendi from the Strait of Malacca. The phylogenetic tree constructed based on mitochondrial COI gene and
16S rRNA gene suggested that the jellyfish of Haikou and Wenchang were the same and belong to the same branch with A.
flagellates; the jellyfish of Maoming were close to C. townsendi. Therefore, combined with morphological observations and
molecular analyses, we considered Acromitus flagellatus to be the jellyfish in Haikou and Wenchang, and Catostylus sp. in
Maoming.
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Fig. 1 Map of sampling sites in the South China Sea. The
map is based on the standard map downloaded from the
standard map service website of the National Bureau of
Surveying, Mapping and Geographic Information with the
review number GS(2020)4632
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Fig. 2 Morphological character of jellyfish in the South
China Sea. Jellyfish collected in Haikou and Wenchang
offshore area (a), and in Maoming offshore area (b). um:
umbrella; fa: flagelliform appendage; oa: oral arms; ml:
marginal lappetes
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Tab.1 Base composition and GenBank sequence number of jellyfish in different offshore areas
Al% T/% C/% G/% /bp GenBank
31.5 28.3 17.9 223 658 MZ028018
COI 313 28.3 17.9 22.5 658 MZ028019
35.4 27.5 18.1 19.0 658 MZ028020
26.4 38.9 17.8 16.9 527 MZ031038
16S rRNA 26.2 38.9 17.8 17.1 527 MZ031039
38.1 29.9 14.9 17.0 522 MZ031040
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Fig. 3 Neighbor joining phylogenetic tree built based on the COI sequences of Rhizostomeae. HK, WC and MM represent
jellyfish in Haikou, Wenchang and Maoming offshore areas, respectively. The number on each branch is Bootstrap 1000 to
give bootstrap values (only the one larger than 50 is shown)
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Fig. 4 Neighbor joining phylogenetic tree based on the 16S rRNA sequences of Rhizostomeae. HK, WC and MM represent
jellyfish in Haikou, Wenchang and Maoming offshore areas, respectively. The number on each branch is Bootstrap 1000 to
give bootstrap values (only the one larger than 50 is shown)
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