2 PIW
W S - rec et
nstituto Regional de Investigacion y Desarrollo

: p 4 Fondo Europeo de
Castilla-La Mancha Agroalimentario y Forestal de Castilla-La Mancha

Desarrollo Regional

FEDER
=

ARo: 2022

Titulo articulo: Factors influencing lead, mercury and other trace element exposure in birds
from metal mining areas

Revista, volumen, paginas: Environmental Research 212, 113575

Autores: Maciej Durkalec, Monica Martinez-Haro*, Agnieszka Nawrocka,
Jennifer Pareja-Carrera, Judit E.G. Smits, Rafael Mateo

* Instituto Regional de Investigation y Desarrollo Agroalimentario y Forestal de Castilla La Mancha
(IRIAF), CIAG del Chaparrillo, Ctra. de Porzuna s/n, 13071, Ciudad Real, Spain

RESUMEN: Non-ferrous metal mining is considered one of the largest sources of toxic metal released
to the environment and may threaten ecosystems, notably biota. We explored how birds that inhabit
non-ferrous metal mining sites are exposed to mercury, lead, and other trace elements by analyzing
their feathers and verifying which factors may influence element concentrations in feathers. We
sampled a total of 168 birds, representing 26 species, with different feeding habits and migration
patterns in a non-polluted reference site and two historical metal mining areas: Almadén, which is
considered one of the most heavily mercury-contaminated sites worldwide, and the Sierra Madrona
mountains where lead has been mined since ancient times. The quantification of aluminum (Al),
arsenic (As), barium (Ba), beryllium (Be), cadmium (Cd), cobalt (Co), chromium (Cr), copper (Cu), iron
(Fe), mercury (Hg), magnesium (Mg), manganese (Mn), molybdenum (Mo), nickel (Ni), lead (Pb),
selenium (Se), thorium (Th), thallium (Tl), uranium (U), vanadium (V) and zinc (Zn) was performed by
inductively coupled plasma mass spectrometry (ICP-MS). Feather analysis revealed contamination by
Hg and Pb, in Almadén and Sierra Madrona, respectively. We found that granivorous birds had the
lowest feather Hg levels compared to those found in omnivorous, insectivorous, and piscivorous
species, whereas feather Pb was about twice as high in granivores and omnivores, than in
insectivorous and piscivorous birds. We also found differences among study sites in 13 elements and
confirmed the influence of feather age, migratory patterns of the birds, and external deposition of
elements, on metal concentrations in the feathers. Our results highlight that despite the cessation of
metal mining in the study areas, local avifauna are being exposed to Hg and Pb from abandoned
mines and old tailings sites, indicating that appropriate measures are needed to protect biota from
overexposure to these toxic metals.
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