-

View metadata, citation and similar papers at core.ac.uk brought to you by .i CORE

provided by Repositério do LNEG

10th International Conference on Mercury as Global Pollutant Halifax, Canada, 24-29 July 2011

Temporal variations in the stable isotopic composition of Hg in sediments of the
Central Portuguese Margin

Mil-Homens, M., Blum, J.D.%, Canério, J.3, Caetano, M., Costa, A.*, Lebreiro,
S.% Branco, V.2, Johnson, M.W. ?, Trancoso, M. A.°, de Stigter, H.°, Richter, T.°,
Boer, W.°

! Laboratério Nacional de Energia e Geologia, I.P., Marine Geology Unit, Estrada da
Portela, Apartado 7586, 2721-866 Alfragide, Portugal

2 University of Michigan, Department of Geological Sciences, Ann Arbor, M1 48109,
USA

¥ IPIMAR — National Institute of Biological Resources, Av. Brasilia, 1449-006 Lisboa,
Portugal

* Geological and Mining Institute of Spain, OPI, Dept. of Geosciences Research and
Prediction — Global Change, C/ Rios Rosas, 23, 28003, Madrid, Spain

> Laboratério Nacional de Energia e Geologia, I.P., Laboratory of Chemical Analysis,
Azinhaga dos Lameiros, 1649-038 Lisboa, Portugal

® Royal Netherlands Institute for Sea Research, Department of Marine Chemistry and
Geology, P.O. Box 59, 1790 AB Den Burg, Texel, The Netherlands

e-mail: mario.milhomens@Ineq.pt

Three short marine sediment cores from the Cascais canyon (PE252-32 at 38.36307N;
9.50690W; 2100 m water depth; and PE252-35 at 38.49345N; 9.47880W; 445 m water
depth) and the Estremadura Spur (PE252-16 —at 39.17670N; 10.66612W; 2084 m water
depth) on the Portuguese Margin, collected during cruise Canyons 2006 onboard the RV
Pelagia, were analysed for Hg, Pb, Al, and Pb (***Pb/?°’Pb) and Hg (§°®*Hg, A™**Hg,
A?'Hg) isotope stable ratios in order to reconstruct Hg and Pb metal contamination.
Geochronology is based on 2*°Pb. The studied cores reveal increasing Hg and Pb,
independent of grain-size variations, since the middle of the nineteen century towards
the Present-day. At the same time we have observed a decreasing trend of °°Pb/*’Pb to
less radiogenic values towards the surface, indicating anthropogenic contamination with
different intensities. Down-core ?°Hg values do not show a clear pattern implying
either multiple sources, or varying amounts of microbial Hg reduction and loss, or a
combination of both. The lowest values of §2°Hg are shown in general in the older
sediments encompassed by low Hg and Pb contents, suggesting a low input of the
anthropogenic component. Core PE252-16 (located in an area of predominant
hemipelagic sedimentation) has an average §°°?Hg of -0.69%00.24%o in sediments
older than AD 1800, similar to values obtained by Gehrke et al. (2009) for
Mediterranean sapropel samples. In this core, both odd isotopes deviate from the
theoretical mass-dependent fractionation line (A'*°*Hg, A?°*Hg), showing that sediments
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were subject to mass-independent fractionation (MIF) with A*°Hg =+0.09%0+0.04%o
and A* Hg=+0.04%0%0.04%,. These slightly positive values indicate that the cause of
MIF could be photochemical reduction of Hg®*. The 2 cores from the Cascais Canyon
located closer to the Tagus estuary (an area highly influenced by Hg contamination
derived from pyrite roasting and chloralkali plants) do not reveal significant MIF, which
Is consistent with the addition of direct emissions from anthropogenic Hg sources. This
trend has also been observed by Estrade et al. (2010) in lichens where anthropogenic Hg
is added near an industrial point source. In synthesis, the integration of stable Hg and Pb
isotopic ratios, “:°Pb chronology, and Hg and Pb concentrations, were useful in
reconstructing the Hg and Pb contamination history in sediments of the Central
Portuguese Margin.



