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➢ 63 official members, including the national delegates, representing 32 
European countries. 

➢ More than 40 external co-workers cooperating with the group:

▪ in projects: 

• current

• ongoing project design

▪ in the publication of results.

Geochemistry Expert Group EGS – 2024-2025
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Geochemistry Expert Group EGS – 2024-2025

• Publication of the EGS factsheet on soil

https://eurogeosurveys.org/wp-content/uploads/2024/06/Soils-factsheet-web-version.pdf 

https://eurogeosurveys.org/wp-content/uploads/2024/06/Soils-factsheet-web-version.pdf
https://eurogeosurveys.org/wp-content/uploads/2024/06/Soils-factsheet-web-version.pdf
https://eurogeosurveys.org/wp-content/uploads/2024/06/Soils-factsheet-web-version.pdf
https://eurogeosurveys.org/wp-content/uploads/2024/06/Soils-factsheet-web-version.pdf
https://eurogeosurveys.org/wp-content/uploads/2024/06/Soils-factsheet-web-version.pdf
https://eurogeosurveys.org/wp-content/uploads/2024/06/Soils-factsheet-web-version.pdf
https://eurogeosurveys.org/wp-content/uploads/2024/06/Soils-factsheet-web-version.pdf
https://eurogeosurveys.org/wp-content/uploads/2024/06/Soils-factsheet-web-version.pdf
https://eurogeosurveys.org/wp-content/uploads/2024/06/Soils-factsheet-web-version.pdf


EuroGeoSurveys - The Geological Surveys of Europe

Geochemistry at different scale, up to pan continental projects
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Samples
- water
- Soil-sediment-rocks

Geochemistry: different approaches
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Samples
- Water (FOREGS)
- Soil (FOREGS/GEMAS)
- Sediment (FOREGS)

Geochemistry: different approaches
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The GEMAS Field 
Manual 

The FOREGS 

Geochemical Mapping 

Field Manual

Preparing the survey: need to build on solid foundations.

https://tupa.gtk.fi/julkaisu/opas/op_047.pdf https://static.ngu.no/upload/Publikasjoner/Rapporter/2008/2008_038.pdf

https://tupa.gtk.fi/julkaisu/opas/op_047.pdf
https://static.ngu.no/upload/Publikasjoner/Rapporter/2008/2008_038.pdf
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Agricultural soil (Ap) 0-20 cm (N = 2108) Grazing land soil (Gr) 0-10 cm (N = 2024)

GEMAS surveys: two different soil samples collected at 
a sampling density of 1 site/2500 km2

FOREGS survey: soil, sediments, water at a sampling 
density or 1 site/4800 km2

905 soil samples

Geochemistry Expert Group  => pan continental projects
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➢ ACME commercial laboratory:   Hot aqua regia extraction on 15 g aliquot of <2 mm soil fraction (53 
elements) and determination by ICP-MS/AES: 
Ag, Al, As, Au, B, Ba, Be, Bi, Ca, Cd, Ce, Co, Cr, Cs, Cu, Fe, Ga, Ge, Hf, Hg, In, K, La, Li, Mg, Mn, Mo, Na, Nb, Ni, 
P, Pb, Pd, Pt, Rb, Re, S, Sb, Sc, Se, Sn, Sr, Ta, Te, Th, Ti, Tl, U, V, W, Y, Zn and Zr.

.
➢ BGR, Germany, Total element concentrations by X-Ray Fluorescence (41 determinands): SiO2, TiO2, Al2O3, 

Fe2O3, MnO, MgO, CaO, Na2O, K2O, P2O5, SO3, LOI, Cl, F, As, Ba, Bi, Ce, Co, Cr, Cs, Cu, Ga, Hf, La, Mo, Nb, Ni, 
Pb, Rb, Sb, Sc, Sn, Sr, Ta, Th, U, V, W, Y, Zn and Zr.

➢ SGS (Canada) – Extraction by cold Mobile Metal Ion (MMI®) on the agricultural soil samples only (53 
elements) and determination by ICP-MS:   Au, Ba, Bi, Ca, Cd, Ce, Co, Cr, Cs, Cu, Dy, Er, Eu, Fe, Ga, Gd, Hg, In, 
K, La, Li, Mg, Mn, Mo, Nb, Nd, Ni, P, Pb, Pd, Pr, Pt, Rb, S, Sb, Sc, Se, Sm, Sn, Sr, Ta, Tb, Te, Th, Ti, Tl, U, V, W, Y,
Yb, Zn and Zr.

GEMAS project – Analytical Programme 

GEMAS – GEochemical Mapping of Agricultural and grazing land Soil of Europe 
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➢Geological Survey of Norway: 
➢ pH-CaCl2
➢ (determinations on the agricultural (Ap) soil samples only):  Total Carbon and Sulphur, Pb isotopes (206Pb/207Pb, 

206Pb/208Pb, 207Pb/208Pb), Magnetic susceptibility, soil colour on dry and wet samples.

➢Geological Survey of Slovakia: Cation Exchange Capacity (CEC).

➢FUGRO (now KIWA): Total Organic Carbon (TOC) and grain size.

➢Copenhagen & Canberra Universities:  Sr isotopes (agricultural soil only).

➢TU Bergakademie Freiberg:   Total C, N, S (agricultural soil only).

➢Kazan Federal University, Tartastan, Russia:  Magnetic measurements (agricultural soil only).

➢CSIRO Land and Water, Adelaide, Australia:  Determination of Partitioning coefficients (Kd) for  Ag, B, Co, 
Cu, Mo, Mn, Ni, Pb, Sb, Se, Sn, Te, V, and Zn by Mid-Infrared Diffuse Reflectance Spectroscopy (MIR).  

GEMAS – GEochemical Mapping of Agricultural and grazing land Soil of Europe 
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GEMAS Quality control report on the aqua regia 
extraction analysis results

Quality control reports were written for 
each set of analytical results received

Quality control reports 

sound reasoning based on sound data

https://static.ngu.no/upload/Publikasjoner/Rapporter/2009/2009_049.pdf

https://static.ngu.no/upload/Publikasjoner/Rapporter/2009/2009_049.pdf
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http://www.schweizerbart.de/publications/detail/isbn/9783510968466

Reimann et al. (2014a)
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Printed Publications

Reimann et al. (2014b)

http://www.schweizerbart.de/publications/detail/isbn/9783510968466
http://weppi.gtk.fi/publ/foregsatlas/
http://weppi.gtk.fi/publ/foregsatlas/part2.php
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The impact of geology or rather lithology

The impact of climate

The impact of human activities

The nutrients fate

The weathering processes

GEMAS highlights - I
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2005

2006

GEMAS atlas –
Geochemical maps showing the distribution of lead (Pb) in agricultural soil (Ap)

Hot aqua regia extraction

Cold Mobile Metal Ion (MMI®)  
extraction

Total (XRF)

Source:  Reimann et al., 2014a

Source:  Reimann et al., 2014a

Source:  Reimann et al., 2014a

GEMAS highlights - II
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2005

2006

GEMAS atlas –
Geochemical maps showing the distribution of lead (Pb) in grazing land soil (Gr)

Source:  Reimann et al., 2014a

Source:  Reimann et al., 2014a

Hot aqua regia extraction

Total (XRF)

GEMAS highlights - III
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Van Eynde et al. Science of the Total Environment 892 (2023) 164512 

The LUCAS topsoil surveys: one sample per 200 km2
- 21,682 samples collected in 2009.

The GEMAS soil survey: one sample per 2500 km2
- Ap 2108 samples
- Gr 2024 samples
Collected in 2009

The Foregs soil survey: one sample per 4,800 km2 
- 905 soil samples
collected in 1997 - 2002Comparing low to high density surveys: is it worth the effort?

FOREGS
GEMAS LUCAS

Increasing number of samples

~1000 ~2000 >20000
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Ballabio et al. Science of the Total Environment 769 (2021) 144755

Comparing low to high density surveys: is it worth the effort?

Increasing number of samples

FOREGS GEMAS
LUCAS

~1000 ~2000 >20000
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FOREGS periodic table

https://www.globalgeochemicalbaselines.eu/datafiles/file/FOREGS_Periodic-Table_Residual-topsoil.pdf
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GEMAS periodic table

https://gemas.eurogeosurveys.org/Download/GEMAS_Periodic_Table_of_Elements_High_resolution.pdf

https://gemas.eurogeosurveys.org/Download/GEMAS_Periodic_Table_of_Elements_High_resolution.pdf
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A picture containing text

Description automatically generated

https://doi.org/10.5281/zenodo.7307696

To conclude - I

This Manual presents, for the first time a comprehensive
overview of the standardised methods that should be employed
across the land surface of the Earth to map the distribution of
chemical elements in rock, soil, sediment and water.

Published by The International Union of Geological Sciences

https://www.globalgeochemicalbaselines.eu/content/174/iugs-manual-of-methods-for-
establishing-the-global-geochemical-reference-network-/
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To conclude - II

Wonderful encounters in 
magnificent landscapes
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Geochemistry Expert Group

Thank you for your attention
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