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Sediments from the Rias of A Coruña, Ferrol, Betanzos and Ares (n= 26) and the Bay of Santander (n=11)were
sampled in July 2012. The concentration of organic contaminants in sediment elutriates (CBs, PAHs, pesticides
and personal care products) and sea urchin (Paracentrotus lividus) embryotoxicity were assessed. Relevant con-
centrations of organic pollutants were detected in the elutriates (ΣContaminants b 400 ng/L) but their interpre-
tation in terms of the observed toxicity was not straightforward. A clear gradient of toxicity from the inner to the
outer areas of the Bay of Santander was observed. Sediment elutriates from three stations situated close to the
city of A Coruña showed moderate toxicity values, whereas sediment elutriates from the Rias of Ares and
Betanzos showed nomarked toxicity. Stations located close to the city of Ferrol showedmoderate to high toxicity,
which is indicative of a nearby source of contamination. On the contrary, the outer area of the Ria of Ferrol was
classified as “Good” according to the calculated toxic units. These results allowed for an integrative assessment
of the environmental quality of the studied areas.
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1. Introduction

Current European legislation for the protection and conservation of
the marine environment emphasizes the need to evaluate and keep
within acceptable limits the environmental concentrations of contami-
nants, in order to take preventive measures to return impacted marine
areas to good environmental status (Marine Strategy Framework Direc-
tive, MSFD, 2008/56/EC, Commission Decision 2010/477/EU). This envi-
ronmental objective calls for the use of preventive tools that may allow
the link between pollutant levels in the environment and their harmful
effects on ecosystems to be established (Davies et al., 2012; OSPAR
Commission, 2012).

Toxicity bioassays measure the effect caused by the exposure of test
organisms, over a defined period, to different concentrations of one or
more xenobiotics, at a given level of biological organization (Chapman
and Long, 1983). For instance, the assessment of the biological effects
of pollution in a complex matrix, such as sediment, usually involves
the use of test organisms in the laboratory in order to predict ecosys-
tem-level effects (Adams and Rowland, 2003). The rationale for using
this type of biological tools to complement analytical chemistry
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techniques is that they present additional advantages such as detecting
new contaminants for which no analytical techniques have yet been de-
veloped, providing an insight of the bioavailability of pollutants or inte-
grating the toxic effects of different substances in the environment (His
et al., 2000). The embryonic and larval stages of marine invertebrates
are less tolerant to toxicants than adults (His et al., 2000; Marin et al.,
1991) and embryo–larval bioassays, in particular with bivalves and
sea urchins, have been used for decades for assessing and monitoring
marine pollution (His et al., 1997; Kobayashi, 1981; Woelke, 1972).

Most anthropogenic chemicals introduced directly (by effluent
treatment plants, accidental discharges, etc.) or indirectly (riverine in-
puts, surface runoff, atmospheric deposition, etc.) into the marine envi-
ronment eventually accumulate in sediments (Burton et al., 2003).
Marine sediments are preferred to seawater samples as a matrix for
monitoring environmental quality, because the concentrations of hy-
drophobic pollutants are much higher and less variable in time and
space than in seawater, reflecting in an integratedmanner the pollution
state in a given area (Bellas et al., 2011b; Power and Chapman, 1992).
However, this matrix not only acts as a reservoir for contaminants, but
also serves as a source of toxicants tomarine fauna due to resuspension
resulting from either natural (bioturbation and bio-irrigation, resuspen-
sion by storms, waves and tidal currents, diffusive fluxes, etc.) or an-
thropogenic (dredging, trawling) causes (Fichet et al., 1998; Long et
al., 1996; Rial and Beiras, 2012). For these reasons, sediments are usually
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