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AIMS - Australia’s Tropical Marine 
Research Agency

• 250 staff, 20 PostDocs, 80 PhD students

• Publicly funded

• Servicing government, industry and 
community need



World’s most advanced research 
aquarium facility

•Used to investigate impacts of :
o Dredging, 
o Hydrocarbons, pesticides, metals, 

nutrients
o Climate change 
o Crown-of-thorns

•Reef restoration

The National Sea Simulator     https://www.aims.gov.au/seasim

https://www.aims.gov.au/seasim


Pollution and the Great Barrier Reef

• Metals

• Sediments

• Petroleum 
hydrocarbons

• Personal care products

• Nutrients

• Coal

• Pesticides

• Microplastics



Priority pollutants for 

Australian coral reefs (GBR)

• Metals

• Sediments

• Petroleum 
hydrocarbons

• Personal care products

• Nutrients

• Coal

• Pesticides

• Microplastics
https://www.reefplan.qld.gov.au/

https://www.reefplan.qld.gov.au/


NASA-OBPG Landsat 8 

Mid-shelf reefs 

Magnetic Is. 

AIMS

Townsville

Burdekin 
River



•Sediments
•Nutrients
•Pesticides

Matt Curnock (CSIRO)



Other priority pollutants for Australian coral 
reefs

Montara (2009) PTTEP

• Oil spills (rare but can be catastrophic)

• Antifoulants (ship groundings)

The AustralianShen Neng 1 (2010)



1. OC: octocrylene
2. BMDBM: avobenzone 
3. 4-MBC:  4-methylbenzylidene camphor 
4. BP3:  2-hydroxy4-methoxybenzophenone
5. BP1: 2,4-dihydroxybenzophenone 
6. BP8: benzophenone 8
7. PB4: benzophenone 4

• Freshwater reservoir

• 70 swimmers

• Up to 7.3 µg/L

UV filters and Australian 
swimmers



• No monitoring data

• 2 M visitors GBR/year

• Possible maximum 700 visitors 
per reef site

• Possible concentrations?

UV filters and Australian coral reefs

GBR Hawaii

GBR

Quicksilver cruises

Reef Trip Insider



https://synthesis.nesptropical.edu.au/pesticides/pesticide-management/

Australian approach:

Integrated pollution management

https://synthesis.nesptropical.edu.au/pesticides/pesticide-management/


https://synthesis.nesptropical.edu.au/pesticides/pesticide-management/

Could be applied to UV-filters

https://synthesis.nesptropical.edu.au/pesticides/pesticide-management/
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risk assessments

Single species 
tests EC10

HC595% species protected

Water Quality 
Guideline 

Values

Thomas et al. Sci. Rep. 10, 7612

Concentration



Concentration
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• SSD from diverse taxa

• Could derive WQGVs (HC1 
and HC5) for coral reef 
species only

• Need a good reason to 
exclude taxa

• Is there any evidence for 
corals to be more sensitive 
than other species?



Confidence in toxicity 
data

• Little toxicity data for corals 
and reef species

• Corals are foundation 
species

• Toxicity data should be 
reliable and meaningful

• Confidence by all 
stakeholders in the data



Toxicity data criteria

https://www.waterquality.gov.au/anz-guidelines/guideline-
values/derive/warne-method-derive

Examples

• Ecologically relevant effect

• Measured concentrations

• Modelled thresholds (EC10 > 
NOEC)

• Chronic (long-term) exposures

• Reliable WQGV (HCx) requires ~15 
species…

All prospective data should be 
screened and meet quality 
criteria

https://www.waterquality.gov.au/anz-guidelines/guideline-values/derive/warne-method-derive


Reliable biological effects in corals
Examples

• Mortality (partial mortality)

• Growth

• Reproductive (fertilisation, larval 
settlement)

• Bleaching (cell counts > pigments) 

• Tissue swelling 

• Behavioural (swimming, polyp behaviour)

• Biomarkers, gene expression

• Response of cell lines

• Photosynthesis, respiration and quantum 
yield of symbionts



Challenges for assessing risk

Exposure > ecological thresholds

• Develop SSDs to derive HC1 and HC5 values (inherently conservative)

• Assess exposure to mixtures exceeding HC1 and HC5 (ms-PAF)

• Contribution of formulations to toxicity – assess like an oil spill…. 

• Effects of co-stressors – UVR and heatwaves

• Effective monitoring 

Swimming Australia



Co-stressors: UV radiation

Phototoxicity – increases harm

Photodegradation – reduces exposure….



Taken up in the 

National guidelines

Pesticide 

reporting portal

Making effect and exposure results 

accessible and meaningful

https://arcg.is/19rnf8

https://www.waterquality.gov.au/anz-guidelines/guideline-values/default

Qld Dept. Env. & Sci.

https://arcg.is/19rnf8
https://www.waterquality.gov.au/anz-guidelines/guideline-values/default


Pesticide risk 

metric

Report cards

Pesticide 

selection tool

University of Qld,  
Qld Dept. Env. & Sci. 

University of Qld,  Qld Dept. Env. & Sci. 



Thank you




