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Mercury uptake of Olea europaea from contaminated soils of Almadén
mining district (Spain).
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Mercury uptake by plants is the main transfer pathway from mining-related mercury contaminated soils to human
trophic chain. On this work we present the first data for mercury contents in Olea europaea, a cultivated plant
commonly used for olive oil production in Mediterranean countries. The survey was carried out on the vicinity of
Almadén (Spain), the largest mercury-mining district worldwide. Nowadays, mercury production on this mining
district has ceased, but two millennia of mining and metallurgic activities have produced a wide dispersion of this
heavy metal on its environment.

Samples of soils and plants were collected in a transect from the main hotspot of the district to Picén, a small
village located 70 km away. Plants sampling were focused on leaves from the last three years of olive life and
olives skins. Analysis of samples has been carried out using an atomic absorption spectrometer AMA254.
Mercury contents in soils shows a wide range (0.20 — 105.34 pgeg-1), with a minimum up to background levels
for soils (0.01 — 0.03 pgeg-1) (Senesi et al., 1999), but consistent with mercury levels on Almadén district soils
(0.13 — 2695 pgeg-1) (Molina et al., 2006) or other Spanish mercury mining districts like Asturias (1.7 — 29304
pgeg-1) (Loredo et al., 1999) and Azogue valley (6 — 1400 pgeg-1) (Viladeval et al., 1999). However, mercury
contents in plants considered in this study (0.026 — 6.68 pgeg-1) show similar range than those found by Molina et
al. (2006) and a similar uptake pattern than their type 2, with an initial linear relationship between Hgsoil-Hgplant,
after which no increments on mercury in plants tissues can be observed. Bioconcentration factor on leaves varies
from (0.003 — 0.30 pgeg-1) on young leaves to (0.019 — 0.80 pgeg-1) on three years leaves.

A remarkable fact is that samples from Almadenejos show differences with the other anomalous samples on
uptake behaviour, with high mercury contents on soils but lower than expected on plants tissues. This is probably
due to the presence of mercury in the soil as less mobile compounds, mainly cinnabar and metacinnabar as
by-product of metallurgic activities (Esbri et al., 2010), as well as to lower levels of atmospheric mercury than in
the mining areas. On this samples from Almadén, mercury can be introduced on plants via root uptake, but also
via foliar uptake (Patra et al., 2000).

On fruits, the edible part of Olea europaea, mercury appears on lowers levels than in leaves (=20%), which means
a lower risk for human consumption.
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