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Provide an ecotoxicological appraisal of the Sado Estuary through a 
biomarker approach on three selected target species of commercial value 
and its integration with sediment contamination profiles. 
 
 
Test and validate the employment of commercial estuarine species and 
biomarkers for biomonitoring purposes. 
 
 
 
To compare the potential responses to stressors between the different 
species and infer on potential adaptations, confounding factors and how 
they relate to the surrounding environment.  
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TOM Granulometry 

Pollutants 

Elements: metals and metalloids PAHs Organochlorines 

Geophysical parameters 
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Clams 

Cuttlefish and soles 

Reference 
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Sediment Quality Guideline Quotient approach according to Long & MacDonald (1998) Hum. Ecol. Risk Assess. 4, 1019–1039. 
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Combined 
*Beliaeff B., Burgeot, T. (2002). Environ. Toxicol. Chem. 21, 1316–1322. 
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Sado 1  is the most impacted , however, the findings are highly dependent of species and end–point 
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The biological effects are consistent with the species’ habitat and behaviour (e.g. 
foraging versus burrowing). Null responses may indicate either impairment or 
adaptation of organisms to continuous, albeit low–level, stressors (e.g. anti–oxidant 
enzymes in fish), which constitutes an important confounding factor. 
 
 
The “big picture” for such complex ecosystems can only be retrieved through 
integrative, multi–endpoint and multi–species approaches. Commercial species from 
commercial fishing grounds proved solid candidate sentinels and may yield a link to 
human risk.  
 
 
The biomarker approach indicates that sediments are moderately contaminated by 
anthropogenic toxicants, causing adverse effects to organisms, however, long–term 
biomonitoring and sediment analyses are need to determine trends, sources of 
pollution and to develop effective management policies.  
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