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 Most of the benthic dinoflagellates(HABs) are harmful to humans as
well as to marine organisms.

 These benthic-dinoflagellates live on the surface of
macroalgae.

The primary toxins associated with CFP are
ciguatoxins (CTXs), produced by benthic/epiphytic
dinoflagellate of the genus Gambierdiscus; moreover,
other benthic species(e.g. Ostreopsis, Coolia) are
also known to be CFP or palytoxicosis.

 Gambierdiscus, Ostreopsis, Coolia, Prorocentrum,
and Amphidinium are known to be benthic
dinoflagellates.

-General Background For Benthic HABs-



-General Background For Benthic HABs-

 Ciguatera fish poisoning (CFP) is associated with seafood consumption worldwide(25,000-
500,000/ year)

 The Intergovernmental Panel on Harmful Algal Blooms (IPHAB) under IOC of UNESCO (2013)
noted “the potential global increase in CFP… due to climate change, coastal development, and
globalised seafood trade” and recommended /improved ciguatera research.



Parsons et al. 2012; Harmful Algae

Gambierdiscus

-Statement of Problem-

 These dinoflagellates are known to be present in tropical or subtropical
regions (Steidinger and Tangen 1997), but some species also live in the warm
waters of temperate regions.

Ex.1. In case study of KOREA and U.S, several tropical species was recently 
detected in the Pacific and Atlantic zone (over 30’ latitude) that it may have 
caused by warm water current, namely Kuroshiwo and Mexico.

Ex.2. The invasion of several tropical species into temperate waters can be a 
signal of global warming.
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-Statement of Problem-

LM :Identification  of genus level- OK
Identification is not easy



-Case study in Korea in 2009-



-Case study in Korea in 2012-



-Case study in Korea in 2012-



-Case study in Korea in 2012-



-Case study in Korea in 2020-

ribosomal DNA (rDNA) sequences from partial
nuclear LSU D8-D10, 5.8S, and ITS regions were
determined for 169 isolates of Ostreopsis
species collected from three coastal sites (i.e., 
Jeju Island, Chuja
Island, and Pohang) within Korea



-Case study in Korea in 2020-

The haplotype network of the dinoflagellate
Ostreopsis sp. 1 based on ITS sequences. Circles
size is proportional to the number of isolates
having that haplotype. Circles color indicates each
region. Small black closed circles in- dicate missing
haplotypes.

The results from this study provide a basis for a better
understanding of the distribution and genetic structure of 
the Asian Ostreopsis sp. 1 populations



-Case study in Korea-



We monitored the epiphytic dinoflagellates in Korean Peninsula including Jeju Island. 

In coastal water of Korean Peninsula, 

Cell densities of Gambierdiscus spp. on macroalgae ranged from zero to 10 cells g-1

The abundance of Ostreopsis spp. was highest on macro-algaes Chondrus ocellatus, 
Lomentaria catenata in Pohang area. 

Therefore, the benthic HABs have already adapted to Korean coastal waters of 
temperate areas, which was dependent on macro-algal species.

Chondrus ocellatus Lomentaria catenata

-Case study in Korea-



-Case study in Japan in 1991-



-Case study in Japan in 2013-



-Case study in Japan in 2013-

the distributions of 
Gambierdiscus
species/phylotypes at two 
depths (2–8 and 30 m)



-Case study in China in 2018-

Habitat during the P. concavum bloom in Xincun Bay, South China
Sea. A, B, C, and D exhibit the seagrass bed, 

P. concavum had a high cell density on the
surface of substrates and in water column. The
bloom forming species was identified based on
the morphology and phylogeny. Toxin analysis
indicated that there were no detectable DSP toxin



-Case study in China in 2018-



-Case study in China in 2022-

The paper reported the benthic dinoflagellate
biodiversity and distribution characteristics of a
series of tropical reefs in 20–40-m water depth in
wet season in South China Sea using
morphological, phylogenetic, and cell counting
methods.

The abundance of benthic dinoflagellates was
relatively low at 88–4 345 cells/100 cm2  on
sediment and 10–91 cells/g on macroalgae. 



-Case study in China in 2022-

Prorocentrum was dominant on macroalgae at all sites. In China, Prorocentrum , 
Amphidinium was  widely distributed  in  various  substrates  with  a  high abundance. 



The ciguatera-causing harmful benthic/epiphytic dinoflagellates bloom (HAB) is
generally occurs in tropical and subtropical regions.

These benthic HABs species in temperate area related to global climate change
and have been clearly established to be present in China, Korea and Japan.

The recent increase in temperature of East Asian country has allowed for the
expansion of benthic dinoflagellate species into these regions.

Therefore, it is important to investigate the distribution of toxic benthic
dinoflagellates and continuously monitor their abundance to prevent risks to
human health. Molecular techniques may allow researchers to distinguish
morphologically similar species and to monitor the abundance of toxic benthic
dinoflagellates.

All of these efforts will provide a better understanding of the epiphytic and
benthic dinoflagellates in world.

-Summary-



The harmful or toxic dinoflagellates
observed on the plastic surface were
Alexandrium, Coolia, Dinophysis,
Heterocapsa, Karlodinium, Noctiluca, 
Ostreopsis, Prorocentrum, 
Scrippsiella,and Tripos. 

MPD may provide a habitat or shelter for
benthic/planktonic HAB and thereby function as a
dispersal vector for this harmful epiphytic
dinoflagellate

-Recent topic issue-



2022_PICES meeting in Busan_Benthic HAB

Thank you for your attention
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