Trace elements enrichment of coastal sediments near geological complexes:

the relevance of defining proxies to element normalization
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Sediment contamination by trace elements (TEs) is usually estimated by comparison to
natural levels at uncontaminated reference sites or to Earth' Crust composition [1]. Enrichment
factors are calculated by dividing concentrations normalized to Al, Fe, Li or Sc to preindustrial
values [2, 3, 4]. However, coastal sediments could be naturally enriched by TEs from nearby
geochemical domains inshore [5]. Identification of proxies o select the best normalization
element is crucial to distinguish between natural enrichment from anthropogenic derived
contamination. We examine this problematic from the coastal sediments nearby the geological
complex of Cape Ortegal at NW of the Iberian Peninsula (SW Europe).

The northern coast of Galicia includes the Ortigueira,
Barqueiro and Viveiro Rias and the Capes Ortegal and Estaca-
de-Bares, the northernmost point of the Iberian Peninsula,

surrounded by different geological domains (Fig.1). The Cape

Ortegal includes the Ortegal allochthonous complex with
abundant ultramafic rocks and metaigneous granulites, lower
metamorphic facies with pyroxenes, eclogites, amphibolite
and serpentinites [6]. Minerals incorporated in these rocks
with high content of Cr and Ni are chromite and
chromospinel (Cr), gersdorfite and pentlandite (Ni) [7].
Eastward, lithology is dominated by a relative autochthon
rocks composing the series occupying the Ollo de Sapo
Domain, which is characterized by metamorphic (mainly
gneisses) and granite-type rocks [8].
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The grain size distribution in sediment samples pointed o the predominance of sand in the
shelf (94+6%) while fine-grained material was only present in samples from the innermost part
of Rias. Aluminium ranged from 1-5% (sandy shelf) to 7% (muddy inner ria). No significant
relationships (p>0.05) were found between Al content and the grain size indicating that sediment
nature is not fully explained by the variation of aluminosilicates minerals. Elevated Mg contents
were found in the shelf sediments around Cape Ortegal (max. 13%); Mg decreased towards the
inner rias: 2-8% (Ortigueira), 0.6-2.1% (Barqueiro) and 0.1-1.8 % (Viveiro).
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Spatial distribution patterns of Cr, Ni and Co were similar to Mg, showing elevated values in
sediments surrounding the Cape Ortegal, where Cr (760-1670 mg-kg!) decreased gradually
eastward shelf and landward rias. Similarly pattern was observed to Ni that varied within two
orders of magnitude, from 75 to 1360 mg-kgl. Cobalt content in shelf sediments also mimics the
Mg with a gradual decrease from Cape Ortegal to east (70-4.7 mg-kg! in the shelf) and to the
ria heads, down to 1.1 mgkg! at Barqueiro.
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