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Ø Harmful algal blooms (HABs) occur 
when toxic or harmful microscopic 
algae bloom.

~1000 B.C 
 . . . all the waters that were in the river 
were turned to blood. And the fish that 
was in the river died; and the river 
stank, and the Egyptians could not drink 
of the water of the river’ (Exodus 7: 
20–1).

https://hab.whoi.edu/regions-resources/gallery/photos-blooms/

Ø Impacts can be significant & detrimental, 
or deadly, to people, fish, shellfish, 
marine mammals and birds & can have 
serious economic impacts for a range of 
coastal businesses and users.



Ø Globally, the spatial extent (+13.2%) 
and frequency (+59.2%) of blooms 
has increased over the last ~20 years 
(Dai et al. (2023), Nature 615, 280–284).

Ø  Multiple factors are known to 
contribute to HABs (e.g., increased nutrient 
loading, pollution, water flow modifications, 
climate change, extreme events, food web 
alterations, introduced species).

Ø How factors come together to create 
a bloom is not well understood, 
making HAB prediction difficult.



Ø Port Lincoln is (South) Australia’s seafood 
capital.

Ø Lower Eyre Peninsula Aquaculture Zone 
contains mussel, oyster, tuna and finfish 
aquaculture valued at ~$180 M per annum.
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Ø Between 2016-2022 39 HAB species 
identified with majority located inshore 
near aquaculture.

Ø History of HAB blooms, particularly 
Karenia mikimotoi, in the region.

Ø May 2019: Karenia mikimotoi bloom 
observed in Boston Bay (200,000 
cells/L PIRSA SASQAP). eSA-Marine 
forecasts used to monitor and advise 
Aquaculture industry.



Ø AquaWatch real-time sensor platform 
provided a perfect platform to test a 
novel HAB sensor to provide an early 
warning system for aquaculture,
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Ø Designed to identify two 
HAB phytoplankton 
species; Karenia mikimotoi 
& Chattonella marina. 

Ø Uses the Fluorescence 
Spectral Shift Index (FSI) 
method to identify the 
species (Yoshida et al. 2021)

Ø FSI>1.95 indicative of HAB 
species presence at 
concentrations as low as 
~5000 cells/L



Ø In mid-June 2023 Karenia 
mikimotoi  bloom in Boston Bay

Ø PIRSA SASQAP & Cleanseas 
Seafood assisted in collecting & 
analysing water samples from 
Aquawatch buoy daily for 12 
days (632,000 cells/L, 22-June) 

Ø FSI >1.95



Ø Next steps:
- Work with manufacturers to 

validate & improve performance & 
understanding of the sensor to 
provide reliable estimates of cell 
abundances,

- Integrate with eSA-Marine 
hydrodynamic model to provide 
forecasts of bloom trajectories to 
help mitigate HAB bloom impacts,

- Use FSI and other measured 
variables to better understand 
drivers of HAB blooms in the region.

- establish as an early detection 
system network,
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Thank you for listening 
& to our partners…


