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In a recent talk hosted by WACRA, Marine Scientist Matt Nelson from the Environment
Protection Authority (EPA) presented a comprehensive look at what's been affecting marine
life along the South Australian coastline. Their findings shed light on the causes of recent fish
deaths and coastal discolouration, offering clarity on what is, and isn’t, to blame.

Early reports and initial theories

Initial public concern focused on the Adelaide Desalination Plant and cargo ships, which were suspected
of releasing harmful discharges. However, investigations quickly ruled these out. The affected areas did
not correspond with the desalination plant’s outflow, and ongoing monitoring did not detect chemical
irregularities. Similarly, ship movements did not correlate with bloom onset. Researchers shifted their

attention to natural oceanographic and biological factors.

To properly assess the role of the Adelaide Desalination Plant, scientists reviewed multiple datasets and

field observations:

* Hydrodynamic models of plant outflows were below detection within 100 m of the outfalls.

* Spatial analysis showed that the bloom hotspots were located more than 100 kms from the
plant’s discharge area. Continuous water quality monitoring near the plant revealed no
anomalies in salinity, temperature, or nutrient load that could have triggered a bloom.

* Historical records from previous years—when the plant was operating at similar capacity—did
not show corresponding bloom events.

* These lines of evidence allowed the scientific team to confidently rule out the desalination

plant as a contributing factor.

The role of environmental monitoring

Multiple tools were used to monitor conditions:

* Sea surface temperature (SST) sensors
* SA Wave (measuring wave energy and height)
» Satellite thermal and optical imaging

¢ Rainfall and wind models

These data streams helped build a complete picture of coastal dynamics. Scientists looked for signs of
disease, chemical pollutants, and rainfall-based runoff, but found none strong enough to explain the

extent of marine disruption.



Discovery of toxic algae

Water sampling confirmed the presence of a dinoflagellate likely, Karenia mikimotoi. It is toxic but not
neuro toxic as far as EPA are aware, microscopic plankton known to cause algal blooms. This species is
globally distributed and has caused blooms in Japan, South Korea, Norway, Alaska, Texas, Brazil, and
elsewhere. Although not directly harmful to humans, it produces toxins that can cause irritations such
as eye and respiratory discomfort. When blooms are in full swing and when they collapse and
decompose, they consume oxygen and release toxins that can kill fish and other marine life. The
dinoflagellate is also drawn in through the gills where toxins are released causing hypoxia of the gill

tissues.

These organisms belong to a broader group of phytoplankton and are known for their bioluminescence,
but more importantly in this case, for their ability to form dense blooms under the right conditions. The
species detected is capable of rapid population growth in warm, stratified waters. While not reliant on
excess nutrients in the same way as other harmful algal bloom (HAB) species, Karenia mikimotoi can
still thrive on regenerated nutrients and decaying organic material. Its life cycle includes both
vegetative reproduction and sexual stages, which can lead to sudden population booms during

environmental stability.

Why this bloom happened

Two major environmental conditions aligned in early March to produce the bloom:

* Sea surface temperatures were 1-2°C above normal, continuing a marine heatwave pattern.
* Wind and wave activity was unusually low for a number of consecutive days, creating calm

surface conditions ideal for algal growth.

Marine heatwaves — prolonged periods of unusually warm sea surface temperatures — are becoming
more frequent due to global climate change. These heatwaves disrupt normal ocean circulation and
reduce vertical mixing, which normally helps keep surface waters cooler and distributes nutrients more
evenly. The absence of wind-driven mixing during this period further allowed surface stratification to
persist, creating a stable upper water column where dinoflagellates can remain near the surface and

outcompete other planktonic species.

Examples from monitoring data

Graphs from Spencer Gulf and Victor Harbor demonstrated how wave energy plummeted while sea
surface temperatures stayed high. This pattern was consistent across multiple locations. In some cases,
upwelling of cold bottom water also stirred up nutrients, feeding the bloom further. On March 12th and
9th, key satellite snapshots showed this phenomenon in action: algae concentrations intensified and

became visible as large, discolored patches.

Wave energy data from SA Waves indicated a persistent low-energy environment. Sea surface height
anomalies and acoustic Doppler current profiler (ADCP) readings confirmed reduced vertical
turbulence. This environmental calm, combined with solar heating and little to no freshwater inflow,
created ideal bloom incubation zones. Satellite data also showed chlorophyll-a concentrations

significantly above normal thresholds, further supporting the bloom diagnosis.



What the maps show

Marine anomaly maps (which track temperature variation over a 10-day rolling average) revealed the
dynamic nature of the bloom. By comparing red (above the previous 10 day average) and blue (below
the previous 10 day average) zones, scientists tracked how the bloom expanded, faded, and reappeared
over April and May. These maps helped confirm that Boston Bay and other regions displayed high
cholorphyll a concentrations but was likely a different algal species as no reports of eye irritation,

coughing, and dead fish were reported in Boston and Louth Bays.

These maps are based on satellite-derived SST datasets, typically from sensors like MODIS or VIIRS.
They allow scientists to monitor thermal fronts and surface current dynamics in near-real time. A red
area on the map indicates higher-than-normal SST, which have a direct correlation with increased
metabolic activity in phytoplankton. When these zones persist alongside reduced kinetic energy (e.g.,

weak currents), they are flagged as high-risk for algal blooms.

Looking forward
Although the bloom appears to be subsiding, elevated ocean temperatures continue. The long-term
outlook is uncertain, as climate change makes these marine heatwave conditions more common.

Analysis of bloom frequency shows longer and more persistent events.

Statistical models show a trend toward increasing bloom frequency and duration, especially in
temperate regions. Current ecosystem forecasting models are integrating meteorological, hydrological,
and oceanographic data to better predict HAB events. The goal is to develop early warning systems that
combine remote sensing with in-situ observations, enabling rapid response to protect fisheries,

tourism, and public health.



