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Presentation outline

WESTPAC-XIV, 4-7 April 2023, Jakarta, Indonesia

Ø Biodiversity conservation, ecosystem and human health, 
and Blue Economy

Ø Why is biodiversity conservation important?
Ø Our  effort in addressing marine biodiversity conservation,  

ecosystem, human health and blue economy
Ø A summary of key achievements 
Ø Key activities since the last Session (April 2021)
Ø Problems encountered and recommendation for future  

development
Ø Planned activities for May 2023- April 2025
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Lee et al., 2020 
(Environment International)
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Harmful Jellyfish Research in the Western Pacific 
and Adjacent Seas

Projects supported by IOC-WESTPAC  

Coral Reef Resilience to Climate Change                    
and Human Impacts

Thamasak Yeemin
Marine Biodiversity Research Group, 

Ramkhamhaeng University, Bangkok, Thailand

Coral Reef Restoration Suchana Chavanich
Department of Marine and Coastal Resources 

(Thailand) and Chulalongkorn University

Aileen Tan Shau Hwai

Centre For Marine & Coastal Studies, 
Universiti Sains Malaysia, Malaysia

Harmful Algal Blooms Kazumi Wakita & Po Teen Lim

Centre For Marine & Coastal Studies, 
Universiti Sains Malaysia, Malaysia

Issue-based Solution-Oriented Projects
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Distribution, Source, Fate and Impacts of Marine
Microplastics in the WESTPAC (Asia Pacific Region) 

Projects 

WESTPAC Ocean Remote Sensing Project for 
Coastal Habitat Mapping

Teruhisa KOMTSU
Japan Fisheries Resource Conservation 

Association

Daoji LI

East China Normal University

Marine Toxins and Seafood Safety 
(IOC-WESTPAC-TMSS)

Dao Viet Ha
Institute of Oceanography, Vietnam

Enhance the Capacity for Species Identification and
Genetic Analysis on Marine Organisms in the Coral Reef 
Ecosystems in the Western Pacific -3rd Phase 
(DRMREEF-III)

Youn-Ho LEE
Korea Institute of Ocean Science and 

Technology(KIOST)
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Coral Reef Resilience to Climate 
Change                    

and Human Impacts

Coral Reef Restoration

Harmful Algal 
Blooms

WESTPAC Ocean Remote 
Sensing Project for 

Coastal Habitat Mapping

Marine Toxins and 
Seafood Safety 

(IOC-WESTPAC-
TMSS)

Distribution, Source, Fate and Impacts of 
Marine

Microplastics in the WESTPAC (Asia 
Pacific Region) 

Harmful Jellyfish Research 
in the Western Pacific 

and Adjacent Seas

Enhance the Capacity for Species 
Identification and

Genetic Analysis on Marine 
Organisms in the Coral Reef 

Ecosystems in the Western Pacific -
3rd Phase 

(DRMREEF-III)
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KEY ACHIEVEMENTS

Establishment & Strengthening of the WESTPAC Network
Capacity Development especially for young scientists

Standardization of research methodology
Trans-boundary research & Collaboration
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BOOKS   
KEY ACHIEVEMENTS – Joint Publications
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KEY ACHIEVEMENTS – Multi-disciplinary involvement

By Medical Scientists, with 
Marine Biologists

By Marine Biologists
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CO-DESIGN AND CO-PRODUCE SOLUTIONS



Science to Policy makers
Science to the Public

OUTREACH 
PROGRAMS

Involvement of 
policy makers and 
industry partners
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KEY ACHIEVEMENTS

Winning the OCEAN HACKATHONÒ 2022
using data generated from long term monitoring 

Winner of Ocean HackathonÒ 2022
at Kuala Lumpur, Malaysia (National
Level) and Brest, France
(International level). It is a 48-hour
non-stop event during which teams
develop a prototype to tackle a
challenge. This event was organized
by the Embassy of France. The
jellyfish team proposed a challenge
to develop the first prediction model
for the jellyfish distribution and
appearance in Penang Island,
Malaysia, a mobile application called

Jelly Go.

Solution-Oriented Science and 
Science into Action
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JELLY GO!

SCAN ME

Main Features of Our JELLY GO!

• Prediction for Monthly Jellyfish 
Abundance 
(Ind./m3 No. of Jellyfish in 1 Olympic-sized 
Swimming Pool)

• Emergency Action Plan for Medical 
Teams, Front Liner & Public

• Citizen Science & Information 
Remarks:
2.000 x10-3 Ind./m3 = 20 jellyfish/10 million liters
or 20 jellyfish in 10ML sea water (ML = million liter or Megaliter)
or 20 jellyfish in 4 Olympic-sized swimming pool
or 5 jellyfish in 1 Olympic-sized swimming pool
(Olympic-sized swimming pool measuring 50m long & 25 m wide contains 2.5ML or 2.5 million liters of water)
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JELLY GO!

SCAN ME

Prediction for Monthly Jellyfish Abundance 

Data Source: Monthly Sampling for Environmental Parameters (in-situ) and Jellyfish Abundance (Ind.x10⁻³/m³)
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JELLY GO!

SCAN ME

Prediction for Monthly Jellyfish Abundance (2) 

Vector Autoregression Model on R Multivariate Time Series Forecasting 

Mean (comparison S.D.) + 1.45 19



JELLY GO!

SCAN ME

Emergency Action Plan 
Our Response Teams

Our Reference Partner
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JELLY GO!

SCAN ME

Citizen Science 
Our Partner
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KEY ACHIEVEMENTS

Establishment of the WESTPAC Marine Biodiversity Portal
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Fisheries Science 
https://doi.org/10.1007/s12562-022-01638-6

ORIGINAL ARTICLE

Ciguatoxin in moray eels raising the risk for seafood safety in Viet Nam

Ha Viet Dao1,2  · Hy Ho Khanh Le1 · Thao Thi Thu Le1 · Ky Xuan Pham1 · Minh Quang Bui3 · Leo Lai Chan4

Received: 31 May 2022 / Accepted: 31 August 2022 
© The Author(s), under exclusive licence to Japanese Society of Fisheries Science 2022

Abstract
Recently, suspected ciguatera fish poisoning (CFP) cases caused by the consumption of moray eels, popular seafood for locals 
and tourists, have been reported in Viet Nam. However, little is known about ciguatoxins (CTXs) in these marine fish. In 
May 2020, 119 specimens of six moray eel species were collected for CTX detection from Ly Son Island (site 1), Ninh Hai 
Coast (site 2), Phu Quy Island (site 3), and Spratly Islands (site 4), where suspected CFP from moray eel consumption have 
occurred. CTX-1B was detected by liquid chromatography–mass spectrometry (LC/MS) analysis in 12 specimens belong-
ing to four Gymnothorax species: (G. fimbriatus, G. flavimarginatus, G. javanicus, and G. undulatus), accounting for about 
10% of the total specimens. Remarkably, CTX-1B levels detected in all toxic specimens were beyond the safety threshold 
of 10 pg/g CTX-1B equivalent. The highest occurrence was observed at site 4 (15.6%) (n = 45), followed by site 1 (10.0%) 
(n = 40) and site 2 (6.3%) (n = 16); whereas no CTX-1B was detected in any specimens (n = 18) from site 3. These results, 
for the first time, report the presence of CTX-1B, indicating a CFP risk in Viet Nam from consumption of moray eels.

Keywords Ciguatoxin-1B · Moray eels · LC/MS · Seafood safety · Viet Nam

Introduction

Ciguatoxins (CTXs) are a group of heat-stable and lipid-
soluble polycyclic ether compounds known as natural 
marine biotoxins, which cannot be degraded by cooking, 
drying, or freezing (EFSA Panel on Contaminants in the 
Food Chain 2010). CTXs can accumulate in the flesh, liver, 
and intestine of fish (Caillaud et al. 2010), and biomagnified 
along food chains (EFSA Panel on Contaminants in the Food 
Chain 2010), causing a poisoning syndrome, “ciguatera fish 

poisoning” (CFP) in humans. Gastrointestinal, neurological, 
and cardiovascular symptoms of poisoning may occur as 
quickly as 4 h after ingestion of CTX-contaminated fish, and 
can last for months or years (Campora et al. 2008; Lehane 
and Lewis 2000). CTXs were detected in more than 400 
reef fish species, mostly in tropical and subtropical regions 
(Chinain et al. 2010). Among them, top predators such as 
moray eels, groupers, snappers, and barracuda are consid-
ered high-risk species for CFP (Dolah 2000; EFSA Panel on 
Contaminants in the Food Chain 2010). 

The red snapper Lutjanus  bohar Forsskål was first 
reported as causative species for CFP cases in Viet Nam in 
2014 and 2016 (Ha et al. 2018). Furthermore, suspected CFP 
cases have sometimes occurred by consumption of moray 
eels, mostly on the central coast of Viet Nam (Dao et al. 
2020). For example, moray eel was considered a causative 
food in the poisoning case on Phu Quy Island on 27 May 
2018 (https:// vov. vn/ tin- 24h/7- thanh- nien- bi- ngo- doc- do- 
an- dac- san- ca- chinh- 767275. vov). Moray eels have been 
reported as ciguateric fish in other areas such as Japan, Hong 
Kong, and Kiribati (Chan et al. 2011; Oshiro et al. 2010; Wu 
et al. 2015; Zhu et al. 2022). These fish are one of the top 
carnivorous predators in the food web, therefore, they have 
often been found to accumulate higher levels of CTXs than 

Food science and Technology
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ORIGINAL ARTICLE

Occurrence of tetrodotoxin in three Nassarius gastropod species 
in Khanh Hoa Province, Vietnam

Ha Viet Dao1  · Ky Xuan Pham1 · Ben Xuan Hoang1 · Masato Tanioka2 · Ryuichi Watanabe3 · Toshiyuki Suzuki3

Received: 5 August 2019 / Accepted: 10 October 2019 / Published online: 12 November 2019 
© Japanese Society of Fisheries Science 2019

Abstract
Neurotoxic poisonings with fatal symptoms caused by consumption of Nassarius gastropods have been reported in Vietnam 
but the causative toxins have not been confirmed. In the present study, Nassarius conoidalis, N. glans and N. pullus, which are 
considered to be common causative species, were collected in Khanh Hoa province, Vietnam in May 2016 for toxin analysis 
using LC/MS/MS. The results confirmed that TTX is a dominant toxin in these gastropods. Among them, N. glans exhibited 
the highest toxicity (412.7 ± 107.3 MU/g), followed by N. conoidalis (144.8 ± 82.0 MU/g) and N. pullus (19.6 ± 9.8 MU/g). 
This is the first report confirming TTX in these species. All specimens in this study were hightly toxic, indicating that the 
frequency of toxic specimens of the three Nassarius species is extremely high. Further, their toxicities were all beyond the 
regulatory level of consumption (10 MU/g) for puffer(fish) as recommended in Japan. The present data indicates that N. 
conoidalis, N. glans and N. pullus are not suitable for food in Vietnam.

Keywords LC/MS/MS · Tetrodotoxin · Gastropods · Nassarius · Vietnam

Introduction

It has been reported that food poisonings due to consumption 
of marine gastropods have occurred sporadically in Asian 
countries such as Taiwan, Japan and China (Hwang et al. 
1995; Yang et al. 1995; Shiu et al. 2003; Sui et al. 2002, 
2003; Hwang et al. 2005; Takatani et al. 2005). They belong 
to several families such as Nassariidae, Naticidae, Olividae, 
Turbinidae, Trochidae, Charonidae, Babylonidae, Tutufadae, 
and Niothadae (Noguchi et al. 2011). Analysis of toxins in 

these gastropods have revealed that paralytic shellfish toxins 
(PSTs) and/or tetrodotoxin (TTX) were the causative toxins 
in the cases of poisoning (Narita et al. 1984; Hwang et al. 
2002, 2004, 2007; Liu et al. 2004; Taniyama et al. 2009, 
2013).

There are more than 15 Nassarius species found along 
the Vietnamese coasts (Hylleberg and Kilburn 2003; Nghi 
2005) and they are one of many local popular seafoods. The 
poisonings with fatal symptoms by consumption of Nas-
sarius gastropods had been reported in Khanh Hoa province, 
Vietnam (Dao and Sato 2010). Victims showed neurotoxic 
symptoms (Dao and Sato 2010; Dao unpublished observa-
tion), but causative toxins have not been confirmed, except 
for TTX detected by HPLC in one N. papilosus specimen 
remaining implicated in a food poisoning case in 2006 (Dao 
and Sato 2010). In 2015, we screened toxins in five com-
mon Nassarius species collected in Khanh Hoa province, 
Vietnam (Dang et al. 2015). As the preliminary result, a 
certain level of mouse toxicity was detected in N. conoi-
dalis, N. glans and N. pullus. However, causative toxins in 
these species could not be confirmed due to lack of available 
equipment, and the frequency of toxic specimens as well as 
individual variation in the toxicities was not investigated.

Food Science and Technology

Electronic supplementary material The online version of this 
article (https ://doi.org/10.1007/s1256 2-019-01375 -3) contains 
supplementary material, which is available to authorized users.
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KEY ACHIEVEMENTS – Joint Publications

PUBLICATION in JOURNALS 
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KEY ACTIVITIES  (since April 2021)

WEBINARS
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KEY ACTIVITIES  (since April 2021)
WORKSHOPS
(International)
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KEY ACTIVITIES  (since April 2021)
WORKSHOPS

(National)
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PROBLEMS ENCOUNTERED

• The long-term impacts of the COVID-19 pandemic in terms of socio-economic and 
logistic problems
• Face-to-face and on-site workshops and training courses could not take place 

due to international or domestic travel restrictions imposed by Covid 19 
pandemic.

• Lack of recognition of the work and activities by countries outside of the region in 
the subject related to the research in the Western Pacific region

• Continuous fundings to support continuous research in own country. 
Recommendations to explore more opportunities from other related international 
parties/NGOs/organisation for funding opportunity

27



WESTPAC-XIV, 4-7 April 2023, Jakarta, Indonesia

PROBLEMS ENCOUNTERED

• Lack of data in database, hampering the effort to understand long term changes in the 
ocean in all member states (especially due to climate change)

• Data sharing are restricted due to data ownership issue by different member states

• Transboundary issue concerning the export of toxin contaminated seafood to 
neighbouring countries

• Inequal resources, knowledge and capacity on research and long-term monitoring 
among member states.

28



WESTPAC-XIV, 4-7 April 2023, Jakarta, Indonesia

RECOMMENDATIONS

• INCREASE NETWORKING / ENGAGEMENT WITH MEMBER STATES
• To conduct physical or hybrid events; and if necessary continue with online meetings
• To conduct regular seminars/ workshops & Joint Publications with member states

• DATA SHARING
• Promote Data Submission to recognized platforms by member states ie OBIS & 

Promote Data Sharing among member states

• CONTINUOUS FUNDINGS
• Need to explore funding opportunities from other related international parties / 

organizations 

• CAPACITY DEVELOPMENT
• Involvement & Commitment of ECOP 
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PLANNED ACTIVITIES (May 2023 – April 2025)

• Strengthening Networking
• Joint field activities
• Symposium / Series of seminars

• Capacity development training 
• Workshops
• Summer schools

• Science to Action
• Communicating science to a broader audience 

ie policy makers, stakeholders & public

NETWORKING
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Translating Science into Action
WHAT CAN WE DO?

• Continue Engaging with scientists, policy 
makers & public

• Continue Supporting Marine Science & 
Technology

• Continue developing healthy STIE (Science 
Technology Innovation & Economy) in Marine 
Biodiversity, Conservation, Ecosystem, Human 
Health & Blue Economy

31



32

Thank You
Aileen TAN

aileen@usm.my


