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Corals as toxicity test organisms - challenging

� Mutualistic relationship between coral (animal) and 
zooxanthellae (dinoflagellate)

• Endpoints selected must consider both

� Specific and unique water quality and exposure parameters, some 
of which can be co-stressors 

• Temperature 

• Light conditions (environmentally relevant spectral quality/quantity)

• pH, alkalinity, water flow

• Seawater source (natural or artificial)

� Species-specific and life stage variability in sensitivity

• May be chemical specific; larvae not always the most sensitive

coral larvae

coral epidermis and gastrodermis with zooxanthellae

adult corals



Exposure types 

Static-renewal

Flow-through

Continuous recirculating

range-finding tests 48-hour acute

96-hour acute to 21-day chronic tests



Coral assessment

Pre-exposure 
(baseline)

• Growth rate (buoyant weight)

•Photosynthetic efficiency (PAM)

Post-exposure 
(destructive)

• Histological changes (EC50)
✔ tissue architecture
✔ cellular integrity
✔ zooxanthellae condition

• Bioaccumulation 

• DNA, RNA (gene expression) 
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Exposure
(during and/or at end) 

• Mortality (LC50)

• Coral condition (EC50)
✔ polyp behavior
✔ mucus production
✔ changes in coloration 
✔ tissue swelling/attenuation

• Growth rate (NOEC, IC10)

• Photosynthetic efficiency (IC50)

� Chemicals tested
• Petroleum hydrocarbons 

(toluene, 1-methylnaphthalene, 
phenanthrene, fluoranthene)

• Metals (copper, zinc, titanium)

• Herbicide (diuron)

• UV filters (avobenzone, 
homosalate, octocrylene)

� Species tested
• Acropora cervicornis

• Porites divaricata

• Porites astreoides

• Stephanocoenia intersepta

• Solenastrea bournoni

• Siderastrea siderea



Coral condition endpoints

mucus production tissue loss, mortalitytissue swellingbleachingpolyp retraction tissue attenuation

normal

Acropora cervicornis, Atlantic staghorn coral



What have we learned?

� Exposure types

• Range-finding exposures useful for new chemicals/species

• Flow-through tests result in reliable and consistent exposure concentrations for 
difficult-to-work-with chemicals

• Toxicity underestimated in static-renewal tests; flow-through tests indicate higher 
toxicity (lower EC50 & LC50) than static-renewal tests

� Coral assessment

• Highly reproducible toxicity thresholds with visual metrics

• Thresholds based on visual metrics supported by histological changes

• Growth rate is a relevant conservative metric, but requires optimization to generate 
reproducible, low variability data

Low coral biomass and minimal handling is recommended



Next steps and priorities

� Non-standard organisms (like corals) of significant ecological importance are a priority 

• Develop EPA/OECD standard coral toxicity test methods

� Chronic toxicity tests essential

• Population-relevant endpoints for ERAs

• Assess applicability of alternative endpoints

� Focus on producing reliable, actionable data that is IQA compliant

• Establish reporting standards, appropriate QA/QC 

• Analytical chemistry is challenging and complex but required

Balance consistency with existing regulatory guidelines and metrics scaled for environmentally relevant exposures

1
3) Might be worth highlighting Burns & Davies (2021) to inform the workshop that a coral toxicity 
testing relevance and reliability framework has been published and provides a deep dive into the 
topic. Also, EPA is legally obliged to perform data reliability assessments on tox data under the 
Information Quality Act (IQA). One way to frame this without going into too much detail could be to 
state that newly developed coral tox tests should generate IQA compliant data, which should be 
considered when developing new/standard tests. 
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