
Understanding the risks associated with 
climate change on infectious diseases 
affecting the seafood industry
FRDC 2022-029
Georgia Macaulay, Marta Hernandez-Jover, Francisca Samsing, Lachlan Dennis, 
Lynne Hayes, Joy Becker





Climate change impacts in Australia are ‘locked in’ until 2040
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• Ecological changes
• Species abundance and 

distribution
• Phenology

• Physiological changes
• Exceeding 

environmental tolerance 
limits = stress

• Stress can compromise 
immune system function
• Increased susceptibility to 

disease

Climate change and ocean life

Figure 1 in  Franke et al. (2024) Are fish immunocompetent enough to face climate change? Biol. 
Lett. 20: 20230346. https://doi.org/10.1098/rsbl.2023.0346
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• Climate change will 
have variable impacts 
on dependent on  
aquaculture systems 
and species



• Disease is 
already major 
issue in 
aquaculture

                 
• Evidence 

climate change 
may increase 
abundance of 
some species
• Vibrio sp.
• HABs



• We know climate 
change will directly 
affect animals in 
coastal aquaculture 
systems



• We know aquatic 
pathogens impact 
coastal 
aquaculture 
systems



• Scale + direction of 
climate change 
impact on aquatic 
pathogens will be 
disease and host 
specific

• Will also depend on 
local conditions



• The goal of this project is to 
consider how the risks from 
aquatic diseases/syndromes 
that affect Australia’s 
barramundi, prawn and 
edible oyster industries 
could change with climate 
change.

Project aim



• Industry
• ABFA
• APFA
• Oysters Australia

• CSIRO
• FRDC

Project steering committee 
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693957

Hazard identification: the long list

No. of pathogens/syndromes 
associated with disease 
and/or mass mortality in 
each host identified:

Barramundi Oysters (PO and SRO) Prawns (P.monodon)

PRISMA systematic literature review of Scopus + WoS



Hazard identification: industry prioritisation
Barramundi Oysters (PO and SRO) Prawns (P.monodon)

• Amyloodinium ocellatum

• Chilodonella sp.
• Cryptocaryon irritans
• Digenea sp.
• Infectious spleen and kidney 

necrosis virus (ISKNV)
• Lates calcarifer herpesvirus 

(LCHV)
• Lymphocystivirus (iridovirus)
• Nervous necrosis virus (NNV) / 

Betanodavirus
• Nocardia seriolae
• Scale drop disease virus 

(SDDV)
• Streptococcus agalactiae, S. 

iniae
• Tenacibaculum maritimum

• Bonamia roughleyi
• Karenia mikimotoi
• Marteilia sydneyi 
• Unknown syndromic mortality 
• Ostreid herpesvirus-1 (OsHV-1 

µvar)
• Polydora websteri 
• Steinhausia spp.
• Vibrio harveyi

• Decapod iridescent virus 1 (DIV1)

• Enterocytozoon hepatopenaei (EHP)

• Infectious myonecrosis virus (IMNV)

• Heterosigma akashiwo / Heterosigma 
spp.

• Vibrio parahaemolyticus (AHPND 
strain)

• Vibrio spp. 

• White Spot Syndrome Virus - WSSV

• Yellowhead virus 1 (YHV)/Yellowhead 
virus 7 (YHV)
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Current climate Mackay regionMackay

Total monthly rainfall recorded at Mackay Airport Station in past year (April 2024-2025) 
compared to historic average (1959-2025) represented by the red line. 

Rainfall and storms

Blue line = monthly average sea surface temperature (SST) (top 10 m) for Mackay. 
Marine heatwave events (MHW) from April 2020-April 2025 are represented by dot with 
severity (dot colour) and duration (dot size). 

Sea temperature and marine heat waves
Wettest months

Cyclone season

Driest months

Flood event 
Feb 2025

Sea salinity and pH

Average salinity ~35 PPT 
Average pH is ~8

Recent Tropical Cyclones that caused heavy 
rainfall, strong winds and hazardous surf 
near Mackay

Data sources: www.marineheatwaves.org/tracker, Bureau of Meteorology (BOM), Australian Ocean Data Network (IMOS Argo Profiles – core data)

http://www.marineheatwaves.org/tracker


Rainfall and storms
• More intense 

rainfall events
• More frequent 

storm events 
• Change in annual 

rainfall pattern 
difficult to predict

2040 climate Mackay regionMackay

Data source: CSIRO

Sea temperature 
and marine heat 
waves
• SST increase 

by ~0.7 °C 
• MHWs will be 

more frequent 
and severe 

Sea salinity and pH
• Slight drop in surface 

salinity, large drops during 
flood events

• pH drop by 0.1, 30% 
increase in acidity

Primary productivity
• 5-10% decline in 

phytoplankton primary 
production
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Risk Assessment: Expert elicitation
• Delphi method

• Entry
• Exposure 
• Consequence
• Risk estimation

1. Questionnaire completed by experts
2. Workshop: discuss results of 

questionnaire
3. Reach consensus



Project progress and timeline

Questionnaires x 3
• June-October

Workshops x 3
• August-November 

Data analysis 
• December-March

Writing and synthesis
• March to June

Project end: June 2026



Project outputs
• Scientific scoping review x 3
• Risk assessment x 3
• Workshop x 3
• Scientific publications
• Non-technical infographics and project summaries 
• Technical guide describing the risk assessment process for 

application to other industries and/or climate scenarios
• Improve future resilience and preparedness of Australia’s 

aquaculture industry
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