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Abstract 

Sado estuary is the second largest estuary in Portugal and an area classified as a natural reserve given its 
high biodiversity. Zostera noltii meadows are abundant all over the estuary and are extremely important 
to maintain the estuarine ecosystem functional, providing important ecological and economic services. 
The decline observed along the years in seagrass meadows cover were mainly attributable to human 
activities, like the presence of industrial area in the northern margin of the estuary (organic and 
chemical waste disposal) and harbour activities (navigation, dredging). Recently (between December 
2019 and end of 2020), a consistent dredging operation took place removing 3.2 million cubic meters of 
sand to deepen the access channel of the Port of Setubal. We collected sediment and seagrass samples 
before and after the beginning of dredging activities in four selected areas of the estuary, following a 
gradient of anthropogenic disturbance. Biochemical (leaf pigments, antioxidant enzymes and fatty acids) 
and elemental analysis of both leaves and sediments were assessed. Preliminary results showed that the 
seagrass sites in the industrial area on the northern margin of the estuary were the most impacted ones, 
revealing a significant reduction in Chlorophyll (a and b) and carotenoids (b-carotene, Zeaxanthine) 
content, an increase in Catalase and Glutathione Reductase activity, and a change in the Metal Pollution 
Index (MPI).Multivariate analyses clearly also showed significant spatial differences, but the temporal 
patterns (dredging-related) were less clear through the gradient of anthropogenic disturbance. Our 
findings show that the recent dredging impacted the fitness of seagrass meadows, may be due to 
disposal of the dredged material, increased turbidity and the resuspension of contaminants already 
stabilized in the sediments. 
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