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Marine Harmful algal blooms

Types of HAB

SA Bloom

HAB capability development activities underway nationally



Biomass related

• Low oxygen due to high density of algae

• Pseudonitzschia delicatissima complex, 
Leptocylindrus, Rhizosolenia and 
Thalassiosira

• Tripos fusus, Tripos furca

• Physical damage of gills – setae and barbs

• Chaetoceros concavicornis, C. convolutus, 
C. criophilum, C. danicus

• Ammonia production

• Noctiluca scintillans

• Mucus production 

3Sources: Hallegraeff et al. 2018 https://www.researchgate.net/publication/322870422, https://www.marinespecies.org/ 

C. Convaricornis

Pic: Rajashree Gouda

C. convolutum

Pic: Pyto’pedia

https://www.researchgate.net/publication/322870422


Reactive Oxygen Species & 
Polyunsaturated Fatty Acids

• Produced by several spp unrelated flagellates

• Delicate cells, lyse on impact with gills 

releasing ROS and/or PUFAs

• Cause damage to the fish gill lamellae

• Often increased toxicity when both present

• Cochlodinium, Karenia, Chattonella, 
Pseudochattonella, Heterosigma, 
Prymnesium

4Source: Hallegraeff et al. 2018 https://www.researchgate.net/publication/322870422, https://www.marinespecies.org/, Imai & Yamaguchi 2012 https://doi.org/10.1016/j.hal.

 

Chattonella antiqua, C. marina, C. ovata, C. subsalsa

https://www.researchgate.net/publication/322870422
https://www.marinespecies.org/
https://doi.org/10.1016/j.hal.2011.10.014


Phycotoxins- ichthytoxins

• Haemolytic, cytotoxic 

• Karlotoxins - Karlodinium veneficum 

• Gymnocin - Karenia mikimotoi

• Gymnodimine -Karenia selliformis

• Brevisulcalans –Karenia brevisculata

• Prymnesins - Prymnesium parvum (freshwater)

• Neurotoxins – brevetoxin, saxitoxin
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Karlodinium veneficum 



Phycotoxins – neurotoxins 
(impacting human health)

• Amnesic shellfish toxins – Domoic Acid 

• Psuedonitzschia

• Diarrhetic shellfish toxins – Okadaic Acid

• Dinophysis, Prorocentrum

• Paralytic shellfish toxins - Saxitoxin

• Alexandrium spp. Gymnodinium catenatum, 
Pyrodinium bahamense

• Neurotoxic shellfish poisons - Brevetoxin

• K. brevis, K. papilionacea

• Ciguatera – Ciguatoxin

• Gambierdiscus, Fukuyoa

6Photocredits: Gustaaf Hallegraeff, Gert Hansen

Gymnodinium catenatum Alexandrium catenella



7Gustaaf M. Hallegraeff, et al., Harmful Algae, https://doi.org/10.1016/j.hal.2020.101848
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Gustaaf M. Hallegraeff et al. 2021, 

Harmful Algae, 

https://doi.org/10.1016/j.hal.2020.101848

https://doi.org/10.1016/j.hal.2020.101848
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Source: Shauna 

Murray

SA bloom 2025
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Mixed Karenia spp bloom – microscopic ID challenging

Shauna Murray (UTS) and Kirsty Smith (Cawthron): mixed bloom containing several Karenia spp.

Molecular identification in association with microscopy is essential

Cen et al. 2024 

https://doi.org/1

0.1016/j.hal.20

24.102645

https://doi.org/10.1016/j.hal.2024.102645
https://doi.org/10.1016/j.hal.2024.102645
https://doi.org/10.1016/j.hal.2024.102645


Identification and culturing of causative species is 
the top priority

➢ Review literature on past blooms to identify:

➢Potential drivers for bloom formation

➢Potential mechanisms of toxicity

➢ Culture the toxic species

➢Ichthyotoxicity

➢Mechanisms of action

➢Molecular tools for identification

➢Accumulation in seafood and other marine species
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Brevetoxin now present in Australia

• Not previously seen in Australia (generally restricted to 

Gulf of Mexico)

• Neurotoxic shellfish poisoning regulated in our food 

standards code (bivalve shellfish) and in Codex (bivalve 

shellfish and abalone)

• Gastro and neurological symptoms

• Detected in bloom since May

• Will affect commercial seafood production – public health 

and market access issues as well as animal health

• Implications for monitoring of HAB nationwide

• Known producers are K. brevis and K. papilionacea
13

Bricelj et al. 2012 https://doi.org/10.1016/j.hal.2012.01.001

https://doi.org/10.1016/j.hal.2012.01.001
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• Parent compounds are metabolised by 

seafood in various ways to form other 

toxic metabolites

• Many different analogues for labs to 

target 

• Standards are hard to obtain

• Relative toxicities unknown

• Analytic methods are complex



Phycologists

• Shauna Murray – FRDC project for molecular 

identification, supported by Chris Bolch & Kirsty 

Smith (NZ)

• Steve Brett & Gustaaf Hallegraeff – microscopic 

identification (light & SEM)

SafeFish (FRDC 2021-018)

• Technical support to SA gov, industry, DAFF 

• Brevetoxin Fact Sheet 

https://safefish.com.au/brevetoxin-fact-sheet-2025/ 

• Pilot work to identify rapid test kits for BTX
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What have Aus HAB researchers  
been doing?

https://safefish.com.au/brevetoxin-fact-sheet-2025/


Rapid methods of analysis

• Receptor Binding assay

• Based on radio/fluorescent labelled BTX exclusion 
from rat brain cells

• Simple, rapid and sensitive, but lab based

• Immunoassays

• Several ELISA kits on market, one accepted by 
NSSP

• Sensitive and rapid, potential for use on-site
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Aus-NZ Marine HAB netwok

• Very few experienced researchers in this space in Australia

• National marine HAB network (interim founding committee Alison Turnbull, Shauna Murray, Jeff Cosgrove, Ruth 

Eriksen, Gustaaf Hallegraeff, Chris Bolch, Hazel Farrell, Clinton Wilkinson, Steve Brett) + kiwis invited

• Identification of experts & Providing advice

• Capability development  

• Networking

• Sharing cultures

• Developing research priorities

• Promoting open data sets

• Molecular genetic analysis specific for harmful algae 

o It is very difficult to confirm the identity of causative algae by microscopy as their morphologies overlap and are 

highly variable. Very few researchers in Australia are equipped with the skills for molecular genetic analysis of 

marine HAB species.

o Week-long course in Sydney, Dec 2025 led by Shauna Murray UTS, funded by SafeFish 
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Current situation in SA
algalbloom.sa.gov.au

• Dynamic situation – bloom moving with weather and 

water 

• Marine heat wave is on-going, 2.5°C warmer than 

usual, calm

• Scale and longevity is unprecedented in Aus

• Recurrences expected based on previous Karenia 

bloom behaviour

• $28M to support industry research, communications, 

communities and cleanup

• 423 species listed on Inaturalist South Australian 

marine algal bloom 2025 – Australian Citizen Science 

Association

18

https://pir.sa.gov.au/__data/assets/pdf_file/0009/477234/sa-hab-

situation-update.pdf

https://url.au.m.mimecastprotect.com/s/9fBdC4QZgDUJgw9WBCLc8s4UyzT?domain=departmentforenvironmentandwater.cmail19.com
https://citizenscience.org.au/2025/07/18/south-australian-marine-algal-bloom-2025/
https://citizenscience.org.au/2025/07/18/south-australian-marine-algal-bloom-2025/
https://citizenscience.org.au/2025/07/18/south-australian-marine-algal-bloom-2025/


• Changes in marine heat wave conditions

• SST

• Satellite Chla and changes thereof

• SA HAB water sampling dashboard – 

phytoplankton counts from Port Adelaide to 

Coorong 

https://experience.arcgis.com/experience/5f0

d6b22301a47bf91d198cabb030670
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https://pir.sa.gov.au/__data/assets/pdf_file/0009/477234/sa-hab-

situation-update.pdf

https://experience.arcgis.com/experience/5f0d6b22301a47bf91d198cabb030670
https://experience.arcgis.com/experience/5f0d6b22301a47bf91d198cabb030670
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algalbloom.sa.gov.au.

Hallegraeff et al. 2018 Review of Progress in 

our Understanding of Fish-Killing Microalgae: 

Implications for Management and Mitigation 

https://www.researchgate.net/publication/322

870422  

National Marine HAB network – email to 

register interest alison.turnbull@utas.edu.au 

More information

https://url.au.m.mimecastprotect.com/s/9fBdC4QZgDUJgw9WBCLc8s4UyzT?domain=departmentforenvironmentandwater.cmail19.com
https://www.researchgate.net/publication/322870422
https://www.researchgate.net/publication/322870422
mailto:alison.turnbull@utas.edu.au
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