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Decision IPHAB-XV.7 at IPHAB-XVI, at FAO, Rome endorsed continuation as the 
Task Team on Fish Killing Microalgae and Ecosystem Effects (FKMEE)

Co-chairs: A. Cembella (Germany) and K. Wakita (IOC/WESTPAC-HAB), with members L. Guzmán (Chile), P. Hess
(France), B. Karlson (Sweden), P.T. Lim (Malaysia, GlobalHAB-SSC), C. McKenzie (Canada), L.-J. Naustvoll (Norway), M.
Wells (PICES), and A. Yñiguez (Philippines)

The Task Team is supplemented by international advisors and experts: E. García-Mendoza (Mexico), G. Hallegraeff
(Australia), H. Hégaret (France), M. Iwataki (Japan) and J. Mardones (Chile)



Salmon farms (e.g., in Norway, Scotland, 
Ireland, New Zealand, Chile, and Atlantic 
Canada, NE Pacific)

Wild fish in coastal ecosytems

Fish in freshwater 
ponds and river 
basins



Major Themes
Develop an improved understanding of long term changes in fish killing HABs 
driven by climate and other environmental factors by assembling and analysing time-
series of HABs and related events in the global context, in coordination with international 
organizations (e.g. ICES, PICES, FAO)

Identify central unresolved issues that limit advances in scientific progress in the 
monitoring and mitigation of fish-killing blooms, and mechanisms of fish mortalities, 
including biotic and anthropogenic stressors, in collaboration with international scientific 
experts, global research networks (e.g. GlobalHAB) and by convening advanced technical 
workshops

Foster communication and joint interaction of HAB scientists with participation of the
fisheries and aquaculture industry, stakeholders, and members of the general public 
socioeconomically impacted by fish kill events  
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Task Team focusses on:

i) ecology, oceanography and bloom dynamics of fish-killing microalgae as they 
relate to wild fish and aquaculture operations, causing enhanced mortality and 
morbidity events;

ii) aetiology and specific mechanisms of fish morbidity and mortality;

iii) management and mitigation of fish-killing algal events;

iv) global synthesis of the status of fish-killing blooms leading to conceptual 
models and scenarios of expected shifts in biogeographical distribution, 
frequency, diversity and magnitude in response to climate change and 
anthropogenic stressors in coastal zones 



Major intersessional achievements of involving or coordinated by the 
Task Team in the intersession

• Completed the IOC White Paper on Fish-Killing Marine Algal Blooms

• Updated and annotated HAEDAT/HAIS maps and reviewed of fish-killing 
HAB events in the ICES and PICES regions

• Completed peer-reviewed manuscripts on fish-killing taxa, biogeography 
of events, mode of action and toxicity mechanisms and mitigation 
strategies (“state-of-the-art”) for Asia-Pacific, Latin America (focus: 
Chile), Canada and northern European coastal waters

• Participated in and/or co-organized conference Special Sessions (e.g., 
ICHA 2023, Hiroshima) and Symposia on ichthyotoxins and fish-killing 
algae, including workshops and round table discussions with aquaculture 
and fisheries stakeholders



WESTPAC HAB Session conducted at ICHA 2023 in Hiroshima, Japan, 5-10 November 2023

Outputs & Outcomes: Emerging issues shared, i.e., new species and its first social damage to fisheries in 
Hokkaido, Japan reported; Collaborative effort to respond to the incident among national, local government 
officers and academics and regional cooperation among WESTPAC HAB members shared among WESTAC 
and international scientists and practitioners.

Scientific sessions organized and conducted

Task Team Relevant Activities of WESTPAC-HAB



Regional/National trainings for capacity development organized/conducted

Activity 1: UM and IOCAS Joint seminar on Mitigation of HABs, 16-19 August 2023



Activity: The international training program on prevention, control, and mitigation of Harmful Algal Blooms
December 1-11, 2024; Guangxi, China





An Aquaculture Risk Model to Understand the Causes and Consequences of Atlantic Salmon Mass Mortality Events 
(MMEs): a Review
Zaman Sajid*, Kurt Gamperl, Albert Caballero-Solares, Allan Cembella, Barbara Neis, Charles Mather, Christopher C Parrish, 
Christine Knott, Cory Ochs, Cyr Couturier, Cynthia H. McKenzie, Harry M. Murray, Ian Fleming, Ingunn Marie Holmen, Javier 
Santander, João F. Romero, Joel Finnis, Jonathan Grant, Lissandra Souto Cavalli, María Andrée López Gómez, Mark Fast, Mark 
Wells, Matthew Rise, Mohamed Jeebhay, Ramon Filgueira, Sarah Lehnert, Stefanie Colombo, Wenzhao Gao, Gerald Singh
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The Environmental Model



McKenzie, C.H., Locke, A., Michaud, S., Peña, M.A., Bates, S.S., Martin, J.L., Poulin, M., Comeau, L., Devred, 
E., Haigh, N., Howland, K., Moore-Gibbons, C., Perry, R.I., Rochon, A., Scarratt, M.G., Starr, M., and Wells, T. 
2025. Harmful Algal Events in Canadian Marine Ecosystems: Current Status, Impacts, Consequences and 
Knowledge Gaps. DFO Can. Sci. Advis. Sec. Res. Doc. 2023/090. v + 85 p.

Aussi disponible en français :
McKenzie, C.H., Locke, A., Michaud, S., Peña, M.A., Bates, S.S., Martin, J.L., Poulin, M., Comeau, L., Devred, 
E., Haigh, N., Howland, K., Moore-Gibbons, C., Perry, R.I., Rochon, A., Scarratt, M.G., Starr, M., et Wells, T. 
2025. Proliférations d’algues nuisibles dans les écosystèmes marins canadiens : état actuel, effets, 
conséquences et lacunes dans les connaissances. Secr. can. des avis sci. du MPO. Doc. de rech. 2023/090. v 
+ 96 p.







https://siat-cicese.mx/#que-es-siat
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Notable Fish-Killing HABS publications 
 

RS Shahmohamadloo, T Frenken, SM Rudman, BW Ibelings, VL Trainer (2023) Diseases 
and disorders in fish due to harmful algal blooms. In PTK Woo and RP Subasinghe (eds). 
Climate Change on Diseases and Disorders of Finfish in Cage Culture, pp. 387-429 
 
MM Allaf, CG Trick 2024. Influence of multi‐stressor combinations of pCO2, temperature, 
and salinity on the toxicity of Heterosigma akashiwo (Raphidophyceae), a fish‐killing 
flagellate. Journal of Phycology 60 (4), 1001-1020 
 
Place, A.R., Ramos-Franco, J., Waters, A.L. et al. (2024) Sterolysin from a 1950s culture 
of Karlodinium veneficum (aka Gymnodinium veneficum Ballantine) forms lethal sterol 
dependent membrane pores. Sci Rep 14, 17998 https://doi.org/10.1038/s41598-024-68669-0 
 
K Möller, U Tillmann, M Pöchhacker, E Varga, B Krock, F Porreca, F Koch, TM Harris, CL 
Meunier (2024) Toxic effects of the emerging Alexandrium pseudogonyaulax (Dinophyceae) 
on multiple trophic levels of the pelagic food web. Harmful Algae 138, 102705 
 
E Varga, HC Prause, M Riepl, N Hochmayr, D Berk, E Attakpah, E Kiss, N Medic, G Del 
Favero, RO Lartsen, PJ Hansen, D Marko (2024). Cytotoxicity of Prymnesium 
parvum extracts and prymnesin analogs on epithelial fish gill cells RTgill-W1 and the human 
colon cell line HCEC-1CT. Archives of Toxicology 98 (3), 999-1014 
 
Wang X, Fon M, Andersen AJC, Solhaug A, Ingebrigtsen RA, Samdal IA, Uhlig S, Miles 
CO, Edvardsen B, Larsen TO. (2024) Insights into the nature of ichthyotoxins from the 
Chrysochromulina leadbeateri blooms in Northern Norwegian fjords. Harmful Algae. 
137:102681. doi: 10.1016/j.hal.2024.102681.  
 
 
 

 





High-resolution multi-omics links nutrients and mixotrophy to toxigenicity in a harmful bloom of the 
haptophyte Chrysochromulina leadbeateri - provisionally accepted pending revision
Antonia Otte1, Sylke Wohlrab1,2, Franco Moritz3, Constanze Müller3, Jan Janouškovec4,5,6, Jan Michálek5, Allan 
Cembella1,7, Daniela Voss8, Xinhui Wang9, Jan Tebben1, Thomas Ostenfeld Larsen8, Bente Edvardsen4, Philippe 
Schmitt-Kopplin3,10, Uwe John1,2 *

EARTH, ENVIRONMENTAL, ECOLOGICAL, AND SPACE SCIENCES





Major Themes of Current and Future Task Team
Linking Contributions to HAB-S and Oceans Decade Programme

 Development and implementation of early warning systems (EWS) linked to HAB dynamics and 
taxon/toxin-specific detection methods appropriate for fish farm temporal-spatial scales

 Critical importance of the human socioeconomic dimension:

 Strategies for risk assessment: networking science with aquaculture industry - financial support 
and manageable cost structures (e.g. HAB event insurance) and regulatory constraints on 
aquaculture development and expansion.

 Stakeholder participation and social acceptance on EWS, mitigation and management: 
encouraging development of measures to minimize impact to mariculture industries with due 
consideration on stakeholder participation and social acceptance of mitigation measures is 
essential
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