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Impacts of harmful algal blooms (HABs) in WESTPAC region
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Source of diguatera taxins in tropical and subtropical fish

Ciguatera Fish Poisoning

Vector fish of ciguatera toxins

Source: Journal of American Medical Association
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.| Fish supper that made a glass of cold
" water burn my hand: Retired nurse

Margaret explains how she was left
with nerve poisoning by meal during a
Caribbean holiday i
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Warning for seafood lovers
Beware of toxic fish
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The toxins

* Maitotoxins and Ciguatoxins
* Aclass of lipid polyether compounds
with low molecular weight.

* Clinical symptoms: gastrointestinal,
neurological and cardiovascular.
Recovery could take months to years.

* At present, there is no easy method to
routinely measure the toxins.

* No antidote of CFP.

* Under-diagnosed, due to limitation in
toxin analysis laboratory.

Live reef food fish ’rroding: Problem of ciguatera and its impacts

Increase in demand for live reef
fishes from SEA and Indo-Pacific IN THE CORAL IHANSLE
regions has resulted in

occurrence of ciguatera cases in
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areas far from the origin (Chen o -
2015). Tons ndendy 2 ol
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2001: Malaysia supplied e - A\ b i ey
10,000MT of live wild catch e
groupers. Live Reef Food Fisk mnfustry !

QT 1T R 980,000 EN
Live fishes from Sabah have been oo "f
reported to cause CFP in Hong
Kong (Sadovy, 1997, 2001).
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Live Reef Food Fish Trade (LRFFT)

Prohlem of ciguatera and its impacts

Photo credit: Y. Sadovy

Example: Hong Kong ',‘ ‘|
Global hub for > USD 1 billion LRFFT (Feb 2018) - ST e

Ciguatera fish poisoning sickens 16 in Saipan,
consumption of barracuda implicated

gated in Hong Kong
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Malaysia: 2010 CFP Qutbreak
—
22 (5 families) felt sick after consuming the red
snapper on Sept 8, 2010; 11 were admitted to
hospital.
Contaminated fish were bought from Jeli, which was o —T
bought from Far Frozen Fish Sdn Bhd, Pasir Puteh Atewole [ 327
(red snapper, Batch no MRH-5000 25kg) PR s ¢ e N
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(adapted from Nik KhairOl Reza et al. 2011)
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Malaysia: CFP in Sabah, December 2017

Symptoms persisted [muscle weakness, itchiness]
Symptoms developed
[diarrhea, bradycardia,
numbness, itchiness,
burning sensations]

8 Dec Episodic: reactivated by food

I I 1-2 months 6 months
6 Dec 017 13 Dec IIF
2 affected 1 victim 201 21 Feb M
after hospitalized 9 Jan 2018 € 8 Mar
consumed Consulted by the Fish species Ciguatoxins
fish victim, confirmed confirmed by
asked for LCMS/MS

assistance from
SFD to collect the
fish samples

Lee et al., Medical Journal of Malaysia

Malaysia: CFP in Sabah The fish species were identified as
Lutjanus bohar and Lutjanus sebae

Fishes collected from victim’s home s )
Boss We conducted species

identification using molecular
analysis
rmﬁmnmmnmm&m
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Ciguatoxin confirmation by
LCMS/MS in Lutjanus bohar only.
(unpublished data)

Lee et al., 2019. Medical Journal of Malaysia,
Dao et al., In prep.
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Global SST increases of 0.4—1.4°C by 2055 will
promote growth rates of many BHABs (Tester

et al. 2020).
Northward expansion of BHABs and CFP B
FEOPSIS MIC0AIgas MOOIMS hawe heern ol
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A7, Ay o wmeme g e Adelakie Asatintin. wentt o e bospital ofter nvm

11

BHAB species generally occur a
bottom substrata, but dominati
specific habitats with different e
optima (i.e. temperature, light,
etc.).
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INTEGRATIVE

—* biochemistry

SCIENCE —

how fine-scale difference in .
substrates affects the . @
distribution and abundance molecular biology .
of BHABs, and by inference physiology
the local risk of toxicity ecology

__understand

detect
l R L
predict
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Alm
To demonstrate an alternative sampling approach for BHAB studies,

To establish spatial and temporal patterns of BHAB assemblages
and the associated environmental variables,

To assess the effect of reef degradation on BHAB communities.
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A reef flat of 100 x 180 m,
3 m depth.

Perhentian Islands
Marine Park

April 2015- Jan 2016
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Non-destructive sampling approach
(Tester et al. 2012, 2014; Tan et al. 2013; Yonget al. 2018)




CELL ENUMERATION & SPECIES CHARACTERIZATION

[ Morphology-based Molecular-based D
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Culture establishment | ‘ s
-.
Morphological observation

Field specimens and cell enumeration
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Five major taxonomic groups in the
benthic harmful dinoflagellate

assemblages
Coolia @
b QQG Ostreopsis

Gamblerdlscus

30 QD [
— —

Amphidinium
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BHAB spatial distribution

Catl sbundances (cells 100 o)
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% Implication in CFP risk assessment

The data obtained with this method can be used to establish a
baseline in assessing the risk of CFP.

Because Rawa Island has not experienced a CFP event, it is
suggested that Gambierdiscus abundance <1000 cells/100 cm?
may serve as the lowest threshold, i.e. low risk of CFP.

While regulatory decisions to limit or close fishing are not
based on cell abundances of Gambierdiscus, these dataset
suggests that CFP risk is low when cell abundances are
consistently below <1000 cells/100 cm?.

feasibility of the
artificial substrate
method as an
alternative sampling
approach in BHAB
studies.

Yong et al. (2018) Harmful Algae
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Yong et al., 2018; Lee et al., 2020.
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Reef microhabitats play an important
role in structuring the benthic harmful
dinoflagellate communities, but there
are few that provide statistically robust
studies with well-defined habitat
characterization.

An underwater photoquadrat survey was
performed simultaneously at each
sampling point to record the percent
coverage and variety of benthic
substratum and the biotic inhabitants.

21

Underwater
Photoquadrat survey BENTHIC MICROHABITAT CHARACTERIZATION
nMDS
Image analyses m, " Sy
aes ! 2 i

Multivariate analyses

Image) / Coralnet -
sl

percent coverage, }\{);l 3
i i P AU
variety of benthic substratum ?WIEIQXQS{;":
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Microalgae-habitat interactions
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GOCPA
23
Microhabitat heterogeneity affects the BHAB assemblages
Though the findings of this study also show significant differences in the benthic harmful -
dinoflagellate assemblages among various microhabitats as previously reported, they challenge - =22 |
some long-held assumptions concerning the preferences for certain substrate types. - .‘g‘: L
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In contrast, Ostreopsis did not show the same substrate preferences as
Gambierdiscus. It was found on nearly all substrate types, but maximum
cell abundance was detected in microhabitats with high coral cover, and
to a lesser extent, high filamentous algal cover.

Ostreopsis is known as an
opportunistic group
adapted to broad ranges of
environmental conditions
(Tindall and Morton, 1998;
Vila et al., 2001).

Ostropws (cells/100 o)
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Habitat complexity affects benthic harmful dinoflagellate assemblages in the )
fringing reef of Rawa Island, Malaysia -

Hwa Lin Yong', Nurin tzzatl Mustapa’, 14 Keat Lee’, Zhen Fed Lim®, Toh Hil Tan", Gires Usup",
Haifeng Gu', B. Wayne Litaker', Patricia A. Tester’, Po Teen Lim"', Chui Pin Leaw’

Alpaw #9 L) JLaeT

Coonenrm Iats avallabs ot Soer Dt

Harmful Algae

Joermal BOMEPIge: Y Kiwwy s rrm lor el sl

Growth and epiphytic behavior of three Gambierdiscus species
(Dinophyceae) associated with various macroalgal substrates

Nurin lzzati Mustapa’, Hwa Lin Yong', LI Keal Lee’, Zhven Fei Liny', Hoag Chang Lim",
Sing Tung Teng', Zhaohe Lua®, Haiferg Gu”, Chui Pln Leaw™, Po Teen Lim™
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BENTHIC MICROHABITAT CHARACTERIZATION

28

Reefs cover different depths
(1-25m).

Total screen samplers
deployed =234

April 2016 - May 2017

Substrale Yype!
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Microhabitat clusters
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Physical measurements of the temperature and light
were obtained by deploying data loggers.

Inter- Inter- Inter-
monsoon Southwest monsoon monsoon Northeast monsoon monsoon
36
— 3-5m
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Seasonal variation in water temperature

31

|
Temporal variability

Changes in temperature and associated climatic conditions
profoundly affect the abundance and distribution of species across
microhabitat types.

Gambierdiscus
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This study highlights the variability of

benthic substrate types influence the Hard coral
distribution of BHAB taxa in complex ways A
that interact with other environmental
driving factors. -2

The artificial substrate method coupled
with benthic habitat characterization could
serve as an alternative tool to study in situ
BHABs abundance and distribution.

These datasets could serve as a basis for
comparison and of consideration in BHAB ) Turtsigae ® -
monitoring strategy in CFP prone areas.

Amphedinium

33

Disturbances that alter benthic
v substrate type of a coral reef can
Local stresses 6 g have profound effects on the
i T composition of

BHAB species present.

Healthy

coral reef CFP vectors

Alteration of trophic

transfer
> -
A5
BHAB species

e

Algal palatability HIGH

34
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Global SST increases of 0.4—1.4°C by 2055 will
promote growth rates of many BHABs (Tester
et al. 2020).

Northward expansion of BHABs and CFP
events.

Ostreopsis microdlgas Mooms havwe been Caled “the mothar of 1
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September 2019) was the first IPCC report to directly link HABs to cli
The following declarations were included in the Summary for Policy Makers: ~

p— - -
Harmful algal blooms display range expansion and. increased fre_qugncyﬁcoa‘stal areas
since the 1980 in response to both climatic and non-climatic drivers'such as increased
riverine nutrients run-off. Y

The erved trends in HABs are attributed partly to the effects of ocean warming,

ine heatwaves, oxygen loss, eutrophication and pollution.

Harmful algal blooms have had negative impacts on food seeurity, tourism, local
economy, and human health. 2

(Gobler 2021 Harmful Algae)
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