Title: Large marine vertebrates as sentinels of toxicological threats in the marine environment:  the connection with human health

Authors: Maria Cristina Fossi, Cristina Panti, Daniele Coppola, Matteo Baini, Matteo Giannetti, Ilaria Caliani, Letizia Marsili, and Silvia Casini 
Institutions: Department of Physical, Earth and Environmental Sciences, University of Siena, Siena, Italy
Background: Recent studied have focused on the potential use of large marine vertebrates (ranging from large pelagic fish, sea turtles, sea birds and cetaceans) in determining the environmental status of pelagic marine ecosystems, especially, but not exclusively, within the Mediterranean Sea. Top predators play a crucial role in maintaining the structure and function of pelagic marine ecosystems. 90% of top predator species have been lost from the World’s oceans. Pelagic ecosystems may undergo collapse when large marine vertebrates are lost. Clearly then, it makes sense to know the status of large marine vertebrates and top predator populations and to instigate mitigation measures for their conservation. The large marine vertebrates can be suggested as sentinels of toxicological threats in the marine environment and the connection with human health, including the application in the MSFD (D8, D9, D10). Several key studies are here presented: large pelagic fish, such as swordfish and tuna, may be useful for monitoring short- to medium-term changes in pelagic ecosystems, while cetaceans odontocetes, such as striped dolphin provided a more integrated view over the long-term and semi-basin scale, finally large filter feeders species such as fin whale and basking shark could represent a wide scale integrator of the ecotoxicological status of the entire Mediterranean basin. 
Major Oceans and Human Health Issues: Can large filter feeders species, occupying the lowest position of the food web, be considered as an early warning of the presence of a mixture of contaminants (and microdebis) in the marine food chain, and consequentially on human health? Can the consumption of  large pelagic fish such as swordfish and tuna may affect negatively the human health? Can the toxicological effect on marine top predators mimic effect on human?
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