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GEMAS: Geochemical Distribution of Cadmium in European Soil

Manfred Birke (1), Clemens Reimann (2), Alecos Demetriades (3), Enrico Dinelli (4), Josip Halami¢ (5), Uwe
Rauch (1), Mateja Gosar (6), Anna Ladenberger (7), Volodymyr Klos (8), Benedetto De Vivo (9), and the
GEMAS Project Team

(1) Federal Intitute for Geosciences and Natural Resources, Berlin Office, Wilhelmstrasse 25 — 30, 13593 Berlin, Germany, (2)
Geological Survey of Norway, PO Box 6315 Sluppen, 7491 Trondheim, Norway, (3) Institute of Geology and Mineral
Exploration (IGME), Spirou Louis Street 1, 13677 Acharnae, Greece, (4) Earth Science Department, University of Bologna,
Piazza di Porta San Donato 1, 40126 Bologna, Italy, (5) Croatian Geological Survey, Department of Geology, Sachsova ul. 2,
100000 Zagreb, Croatia, (6) Geological Survey of Slovenia, Dimiceva 14, SL-1000 Ljubljana, Slovenia, (7) Geological Survey
of Sweden, (SGU), Box 670, S-751 28 Uppsala, Sweden, (8) State Geological and Subsurface Survey of Ukraine (SGSSU),
Ejen Pottier Street 16, Kyiv 03680, Ukraine, (9) University of Napoli Federico II, Dipartimento di Scienze della Terra,

dell’ Ambiente e delle Risorse, Via Mezzocannone 8, Napoli, Italy

Cadmium concentrations are reported for the <2 mm fraction of soil samples from agricultural (Ap, 0-20 cm,
N=2108) and grazing land (Gr, 0-10 cm, N=2024) covering 33 European countries, and 5.6 million km2 at a
sample density of 1 sample per 2500 km2 in two different extractions, i.e. aqua regia and mobile metal ion
(MMI®) and determined by ICP-MS.

The median value of Cd in aqua regia extraction is 0.181 mg/kg in the Ap and 0.202 mg/kg in the Gr samples.The
regional Cd distribution in the Ap and Gr samples appears similar. The pattern dominating the Cd maps is the
southern limit of the last glaciation, as well as the clay content in the European agricultural soil.

In Scandinavia, a relationship to the Caledonian structural lineaments can be recognised in the distribution pattern;
in eastern Europe, it is the boundary between Palaeozoic cover and Mesozoic platform sediments that stands
out. The data for the aqua regia extraction establish the natural geochemical background of Cd concentrations
in European agricultural and grazing land soil; they demonstrate the existence of two major natural background
regimes, a northern and a southern European, seperated by the Trans-European Suture Zone.

Most of the Cd anomalies in European agricultural and grazing land soil can be linked to geological (parent
material and mineralisation) sources. In several areas, the natural anomaly pattern is overprinted by anthropogenic
emissions from old mining, and the ore processing and metal industries in the same region. For a more detailed
separation of geogenic and anthropogenic anomalous Cd concentrations, higher density geochemical mapping or
a multivariate statistical data analysis are needed. Only a few Cd anomalies could be attributed to predominantly
anthropogenic sources, such as urbanisation and use of fertilisers.

The median value of Cd in the mobile metal ion (MMI®) extraction of Ap soil samples is 0.054 mg/kg. The Cd
distribution pattern of MMI® extracts shows a zone of relatively high values throughout central Europe, which
can be linked to agricultural land use (input of Cd via fertlisers).



