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Response plans are a structured set of actions designed to address an actual or potential threat 
to something you want to protect.

They are integrative >>> information and 
actions in one stage feed into the next.



Towards marine heatwave response plans...

How can these actions be linked and 
trigger others?

It helps if we have a:
 
1. Defined spatial and temporal extent,

• New South Wales

• ‘Marine heatwave season’ 

And,

2. Level of specificity (general or tailored 
for specific industries or ecosystems)

• A general plan
• An industry specific plan 

Plan responses

Act during an event

Learn and adjust

Supp info from Hobday et al. (2023) With the arrival of El Niño, prepare for stronger marine heatwaves. Nature 621, 38–41

Assess risk



Maynard et al. (2009) A Strategic Framework for Responding to Coral Bleaching Events in a Changing Climate. Environmental Management 
44: 1–11.

Leveraging from coral bleaching response plans...



1. Early warning system

“MHW monitoring window”: 1 December – 31 May

SST forecasts from ACCESS-S are reviewed on the first day of 
each month.

Anomalies > 1 °C initiate ~daily monitoring of the near real-time 
MHW tracker (weekly monitoring if < 1°C anomalies).

Onset of category 2 or greater MHW conditions for > 7 days 
initiates on-ground monitoring. 

In NSW, includes replicated dive or video surveys untaken by 
trained research staff within areas experiencing MHW 
conditions and engagement with fishing, aquaculture and diving 
stakeholders to scope rapid biological indicators of thermal 
stress.



2. Response level assessment



3. Response actions



4. Communication strategy



Enacting the plan...

New South Wales
17 December 2023

Reflected outside the marine heatwave monitoring window



Industry-focused and co-developed response plans: NSW abalone industry

Haliotis rubra

Pecl et al. (2014) Rapid assessment of fisheries species sensitivity to climate change. 
Climate Change 127: 505–520. 



Coleman, Nimbs & Champion (In press) Industry-focused and co-developed marine heatwave response plans are needed for enhancing climate 
resilience: Application to a vulnerable abalone industry. Climate Risk Management.

Industry-focused and co-developed response plans: NSW abalone industry

Indicators of thermal stress in abalone Tier 1, 2 or 3 

indicators

‘Mushrooming’ (i.e. individual rising from substrate). 1

Weak retention to substrate (can be associated with thermal 

stress and is associated with subsequent higher mortality if 

animals are removed under elevated thermal conditions).

1

Evidence of small-scale abalone mortality events (e.g. 

clusters of upturned shells).

1

Increased levels of mortality post-harvest. 1

Lack of meat bulging beneath the shell (indicative of heat-

induced starvation).

2

Abscesses or cysts with associated bacterial infections. 2

Elevated levels of biofouling. 3

Early spawning. 3

Higher occurrence of ‘shiny-back’ individuals due to 

conspecifics grazing on top of each other due to lack of 

suitable food on the substratum. This can be an indication of 

starvation stress. 

3

Signs of thermal stress among other organisms in areas 

experiencing marine heatwave conditions

3



Industry-focused and co-developed response plans: NSW abalone industry

Coleman, Nimbs & Champion (In press) Industry-focused and co-developed marine heatwave response plans are needed for enhancing climate 
resilience: Application to a vulnerable abalone industry. Climate Risk Management.



Finding homes for marine heatwave response plans





A decade of marine heatwaves in New South Wales

Data: Marine heatwave tracker (https://www.marineheatwaves.org/tracker.html) 

https://www.marineheatwaves.org/tracker.html


Example response actions Response level

Use of separators (corflute or damp course) in between abalone.  Use of 

hessian sacks on top to keep harvested abalone cool.

Low

Rapid assessment of spatial extent of marine heatwave impacts to 

abalone on additional reefs after initial biological indicators are 

observed at a single site(s). 

Low

Limit harvest to regions of the coast experiencing north-easterly wind-

driven upwelling. 

Medium

Further modifying on-vessel procedures. E.g., not using warm surface 

water for deck washing, hang individuals over the side of the vessel in 

deeper cooler water to limit stress and maximise the quality of the 

product, use of a small amount of ice to cool holding tubs. 

Medium

Translocate healthy individuals from areas experiencing marine 

heatwave impacts to refuges (e.g. deeper or cooler reefs not 

experiencing marine heatwave conditions). Individuals that are not 

displaying signs of thermal stress should be used in emergency 

translocation efforts to enhance their survivability and minimise 

negative interactions with individuals present in areas they are 

translocated.

High

Cease fishing and push for harvest strategy to allow withholding 

portions of unused quota for future fishing years.

High
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