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IGCP = UNESCO’s International Geological
                    Correlation Programme [259 & 360] – now
                    International Geoscience Programme

IUGS = International Union of Geological Sciences

IAGC = International Association of GeoChemistry

WEGS  = Western European Geological Surveys

FOREGS = Forum of European Geological Surveys Directors 
                       [former Western European Geological Surveys, WEGS]

EGS = EuroGeoSurveys – Association of European Geological
                  Surveys (since October 2005 has incorporated FOREGS)

Abbreviations of organisations



Structure of Webinar

• Introduction

• 1986:  First proposal for the multi-sample media sampling of Western Europe

• 1988:  IGCP 259 “International Geochemical Mapping”

• 1993:  Second proposal for the multi-sample media sampling of W. Europe

• 1995:  Final report of IGCP 259 “International Geochemical Mapping”

• 1996:  Third proposal for the multi-sample media sampling of Europe

• 1996:  Director’s decision for the FOREGS Geochemical Mapping of Europe

• 1997-2006:  FOREGS Geochemical Mapping of Europe

• Concluding remarks

• Synopsis and References

https://www.globalgeochemicalbaselines.eu/
http://weppi.gtk.fi/publ/foregsatlas/
http://weppi.gtk.fi/publ/foregsatlas/part2.php
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The Global Problem:  Humans, since their 

appearance on earth, are modifying the natural 

environment in their attempt to live more 

comfortably.  We have now reached a stage that 

our life support systems are in danger.

Image: David M. Bowers
https://learncomrades.com/evolution-of-human-beings/ 

https://unsonmonkatatokapalmu.wordpress.com/tag/sociedade/
https://unsonmonkatatokapalmu.wordpress.com/tag/sociedade/
https://learncomrades.com/evolution-of-human-beings/
https://learncomrades.com/evolution-of-human-beings/


Chernobyl nuclear reactor 4
26 April 1986

The Chernobyl accident awakened the most extreme 

environmental hazard: “nuclear catastrophe”!!!

https://www.cbsnews.com/pictures/horrifying-photos-of-chernobyl-and-its-aftermath/13/ 

A mutant 

little pig

https://www.cbsnews.com/pictures/horrifying-photos-of-chernobyl-and-its-aftermath/13/
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Members of the WEGS Working Group on “Regional Geochemical Mapping” 

from Norway, Austria, France, F.R. Germany, Hellenic Republic and United 

Kingdom met in Trondheim, Norway, on the 21-22 May 1986.  

The Chernobyl accident was discussed, and it was concluded that 

geochemical data were not available in Europe to assess the impact on the 

surface environment caused by the Chernobyl accident.  

Hence, a proposal was submitted to the WEGS Directors for the multi-media 

Geochemical Mapping of the then Western Europe.

1986 

WEGS Working Group on 
“Regional Geochemical Mapping” 

It is very interesting to first see the Official State handling of the

Chernobyl radioactive cloud.



https://www.reddit.com/r/MapPorn/comments/t68bdy/map_showing_how_a_cloud_of_radiation_engulfed/#lightbox 

AustriaFrance

Hellas

Trondheim

The stories 

regarding the 

Official State 

handling of the 

Chernobyl accident 

from the: 

• German, 

• Austrian, 

• French, 

• British and

• Hellene

participants are 

interesting.

Extent of Chernobyl radioactive fallout

https://www.reddit.com/r/MapPorn/comments/t68bdy/map_showing_how_a_cloud_of_radiation_engulfed/#lightbox
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1986 Trondheim meeting project proposal 

• Surface water

• Ground water

• Surface soil

• Soil C-horizon, and

• Overbank sediment.

The following sample types were 

proposed to be collected at a 

sampling density of 1 sample 

station per 500 km2:

The total area of the WEGS 

countries was 4,727,989 km2, and 

the total number of samples for 

each type was 9,466.  

Bjørn Bølviken

Bjørn Bølviken, Chair of the WEGS 

Group, offered to analyse all 

collected samples free of charge 

and also to provide financial 

assistance to countries that had 

problems.

This was a one-of-a-lifetime offer, 

which, unfortunately, the WEGS 

Directors did not take up.

https://pubs.usgs.gov/publication/70044694
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1990 Pilot Project Report and Project Proposal

It is worth studying these two reports.

http://www.ngu.no/upload/Publikasjoner/Rapporter/1990/90_105.pdf
http://www.ngu.no/upload/Publikasjoner/Rapporter/1990/90_106.pdf
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Trondheim

Ottawa

European 

Geochemical 

Baseline Atlas

Global 

radiometric 

map

In Europe, a European Geochemical Baseline Atlas was proposed, and at the 

same time over the Atlantic in Ottawa, the idea of a Global radiometric map 

was being considered.  

The two proposals were joined and the I.G.C.P. committee approved in 1988 

the project 259 “International Geochemical Mapping”

Bjørn BølvikenArthur G. Darnley

https://www.appliedgeochemists.org/memorials/arthur-g-darnley-1930-2006
https://pubs.usgs.gov/publication/70044694


EuroGeoSurveys Geochemistry Εxpert Group (https://eurogeosurveys.org/)

Concise history

of activities

in the development 

of methodology

Phase   I:  IGCP 259    “International Geochemical Mapping”   1988-1992

Phase  II:  IGCP 360    “Global Geochemical Baselines”           1993-1997

Phase III:  IUGS/IAGC “Global Geochemical Baselines”           1998-2016

Phase IV:  IUGS           “Global Geochemical Baselines”           2016-IG
C

P
, 

IA
G

C
, 

IU
G

S

1986-1993:  Pilot & Research phases (WEGS-FOREGS)

1994-1996:  Discussion and decision phase (FOREGS)

1997-2006:  Planning, Training and Execution (FOREGS-EGS)
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Overall objective:

To establish a harmonised Global multi-purpose, 

multi-national applications primary multi-element & 

multi-sampling media geochemical database.
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1993 Final Report and Project Proposal

WORKING GROUP ON REGIONAL GEOCHEMICAL

MAPPING 1986-93

FINAL REPORT

The WEGS Working Group on Regional 

Geochemical Mapping final proposal was 

the collection of the following sample types:

• An active stream sediment;

• A surficial overbank sediment, and

• A deep pre-industrial overbank sediment,

at an average density of 1 sample site per 

500 km2, each site representing a 

catchment area, the size of which should be 

between 60 to 600 km2.

http://www.ngu.no/upload/Publikasjoner/Rapporter/1993/93_092.pdf
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Distribution of Pb in the <0.180 mm 

reconnaissance stream sediment 

fraction, and the <0.063 mm fraction 

of overbank/floodplain sediment 

layers, Irene River, Thrace, N.E. 

Hellas (25.902°E, 40.848°N). 

Observe:
 

(a) The contamination train in the 

stream sediment samples from 

the St. Philip mine and ore 

beneficiation plant, and

(b) The two surface layers of 

overbank sediment that show 

contamination, and the lower 

layers, which tend towards 

background conditions.
Figure 3.5.4 on page 264 of Manual. 
(Source: Demetriades, 2014, Fig. 8, p.14; 
WEGS Pilot project).   

Geochemical 

history of a 

drainage basin

(a)

(b)

Why we proposed the sampling of overbank sediment?
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FOREGS Directors decision

The FOREGS Directors established in 1994 a 
Geochemistry Task Group, chaired by 
Professor Jane Plant (British Geological 
Survey), with the mandate to compile an 
inventory of regional geochemical mapping 
projects in Europe and to submit its 
proposal.

It is noted that the WEGS Regional 
Geochemistry Working Group has already 
compiled such an inventory, and was 
presented as Appendix 10 in the Pilot Project 
Report.  

So, what was the reason for repeating this 
exercise?  This is the one-million-euro 
question.  The FOREGS Directors were 
stalling.  Why? Answer:  Factual knowledge 
is difficult to handle in political decision-
making.

Prof. Jane Plant 

http://nora.nerc.ac.uk/19012/1/WP95014.pdf
http://www.ngu.no/upload/Publikasjoner/Rapporter/1990/90_105.pdf
http://www.ngu.no/upload/Publikasjoner/Rapporter/1990/90_105.pdf
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The impetus for continental-scale geochemical mapping

Fortunately, the final report of the 
IGCP 259 project “International 
Geochemical Mapping” was published 
in 1995, and it has given all the 
necessary reasons supporting the 
compilation of a harmonised global 
geochemical database for 
environmental and resource 
management.The “Blue Book”

http://nora.nerc.ac.uk/19012/1/WP95014.pdf
https://www.globalgeochemicalbaselines.eu/datafiles/file/Blue_Book_GGD_IGCP259.pdf
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The following timeless statements from Darnley et al. 

(1995, p.x) explain the reasons why the harmonised 

systematic geochemical mapping of our home planet 

Earth is absolutely necessary:

“Everything in and on earth - mineral, animal and vegetable - is 

made from one, or generally some combination of, the 86 naturally 

occurring chemical elements.  Everything that is grown, or made, 

depends upon the availability of the appropriate elements.  The 

existence, quality and survival of life depends upon the availability 

of elements in the correct proportions and combinations.  …….

Because natural processes, and human activities, are 

continuously modifying the chemical composition of our 

environment, it is important to determine the present abundance, 

and spatial distribution, of the elements across the Earth’s surface 

in a much more systematic manner that has hitherto been 

attempted.”

The “Blue Book”

https://www.globalgeochemicalbaselines.eu/datafiles/file/Blue_Book_GGD_IGCP259.pdf


FOREGS Directors decision

The FOREGS Directors finally decided in 1996 to approve 
the continental-scale geochemical mapping of Europe, and 
to establish the FOREGS Geochemistry Working Group, 
chaired by Prof. Reijo Salminen from the Geological Survey 
of Finland.  

Prof. Reijo Salminen 

First action:  Prof. Salminen sent a letter to the Directors of all the European 
Geological Surveys asking them to sign a declaration that their country will 
participate in the project of the FOREGS Geochemical Mapping of Europe, 
according to “Blue Book” recommendations.  In total, 26 countries replied 
positively.

Second action:  Compilation in the office of the first draft of the Field Sampling 
Manual.

https://www.researchgate.net/profile/R-Salminen
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Kick-off meeting at Limbach (Slovakia) in June 1997

Chair: Prof. Reijo Salminen Finland Dr. Maurizio Tarzia Italy
Secretary: Ms.  Fiona Fordyce UK Mr. Ricardas Budavicius Lithuania
Dr. Peter Klein Austria Ms. Virgilija Gregorauskiene Lithuania
Dr. Albert Schedl Austria Ms. Evelina Kliaugiene Lithuania
Dr. Otmar Scherman Austria Dr. Öystein Jäger Norway
Mr. Jan Van der Sluys Belgium Dr. Clemens Reimann Norway
Dr. Miloslav Duris Czech Republic Dr. Anna Pasiecsna Poland
Dr. Agnete Steenfelt Denmark Dr. Maria Joáo Batista Portugal
Dr. Ignace Salpeteur France Dr. Karol Marsina Slovak Republic
Mr. Alecos Demetriades Greece Dr. Hanna Mjartanova Slovak Republic
Dr. László Odór Hungary Dr. Ján Curlik Slovakia
Dr. Marco Canepa Italy Mr. Sten-Åke Ohlsson Sweden
Dr. Pietro Frizzo Italy

In total, 26 applied geochemists participated in the field testing of the 
FOREGS Field Sampling Manual:
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The FOREGS Geochemical Mapping 

Field Manual

was published in 1998

Salminen, Tarvainen et al., 1998.  FOREGS 

Geochemical Mapping, Field Manual.  Geological 
Survey of Finland, Espoo. Guide Number 47.

URL:  http://tupa.gtk.fi/julkaisu/opas/op_047.pdf

It is mainly for temperate and 

Mediterranean terrains

The “Green Book”

At Limbach (Slovakia) all the sampling 

methods were tested in actual field 
conditions, and the descriptions refined. 

http://tupa.gtk.fi/julkaisu/opas/op_047.pdf
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Overall objectives of the 

FOREGS Continental-scale Geochemical Mapping of Europe

• Collect, store and analyse several sampling materials from the Global 

Terrestrial Network (GTN) cells. 

• Standardise national geochemical mapping data sets across national 

boundaries.

• Show the actual situation of element concentrations - the geochemical 

baseline - within Europe, i.e., the Geochemical Atlas of Europe.

• A common database available to every country.

• Promote follow-up work at the national and local level.

• A tool for European Union policy- and decision-making. 

• European contribution to the work being carried out by the IUGS 

Commission on Global Geochemical Baselines.

https://www.globalgeochemicalbaselines.eu/
https://www.globalgeochemicalbaselines.eu/
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Production of High Quality Harmonised

Geochemical Databases at any mapping scale

Sampling

Sample 

preparation

Laboratory 

analysis

• These are the two most crucial stages 

of any geochemical survey.  

• Any errors during these two stages is 

carried forward, and can result in the 

failure of the whole survey. 

• Errors can be corrected by re-analysis 

of samples, provided enough sample 

material is available.
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The diagrams in the following 
slides come from:-   

Demetriades, A., Johnson, C.C., Smith, D.B., 

Ladenberger, A., Adánez Sanjuan, P., Argyraki, A., 

Stouraiti, C., Caritat, P. de, Knights, K.V., Prieto Rincón, 

G. & Simubali, G.N. (Editors), 2022. International Union of 

Geological Sciences Manual of Standard Methods for 

Establishing the Global Geochemical Reference 

Network. IUGS Commission on Global Geochemical 

Baselines, Athens, Hellenic Republic, Special 

Publication, 2, xliv, 515 pages, 375 figures, 35 Tables, 5 

Annexes and 1 Appendix, ISBN: 978-618-85049-1-

2; https://doi.org/10.5281/zenodo.7307696. Further 
information about this Manual is available at the relevant web 
page: https://www.globalgeochemicalbaselines.eu/content/17
4/iugs-manual-of-standard-methods-for-establishing-the-
global-geochemical-reference-network-/.

This publication replaced the FOREGS 
Geochemical Mapping Field Manual.

https://www.globalgeochemicalbaselines.eu/content/174/iugs-manual-of-methods-for-establishing-the-global-geochemical-reference-network-/
https://www.globalgeochemicalbaselines.eu/datafiles/file/IUGS-CGGB_2022_Manual_of_Standard_Methods_for_Establishing_the_GGRN.pdf
https://www.globalgeochemicalbaselines.eu/datafiles/file/IUGS-CGGB_2022_Manual_of_Standard_Methods_for_Establishing_the_GGRN.pdf
https://www.globalgeochemicalbaselines.eu/datafiles/file/IUGS-CGGB_2022_Manual_of_Standard_Methods_for_Establishing_the_GGRN.pdf
https://www.globalgeochemicalbaselines.eu/datafiles/file/IUGS-CGGB_2022_Manual_of_Standard_Methods_for_Establishing_the_GGRN.pdf
https://doi.org/10.5281/zenodo.7307696
https://www.globalgeochemicalbaselines.eu/content/174/iugs-manual-of-standard-methods-for-establishing-the-global-geochemical-reference-network-/
https://www.globalgeochemicalbaselines.eu/content/174/iugs-manual-of-standard-methods-for-establishing-the-global-geochemical-reference-network-/
https://www.globalgeochemicalbaselines.eu/content/174/iugs-manual-of-standard-methods-for-establishing-the-global-geochemical-reference-network-/
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https://doi.org/10.5281/zenodo.7307202
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http://weppi.gtk.fi/publ/foregsatlas/articles/Sampling.pdf
http://tupa.gtk.fi/julkaisu/opas/op_047.pdf




















http://weppi.gtk.fi/publ/foregsatlas/articles/Analysis.pdf


https://upload.wikimedia.org/wikipedia/commons/e/ea/Emoji_u1f44c.svg




















http://weppi.gtk.fi/publ/foregsatlas/
http://tupa.gtk.fi/julkaisu/opas/op_047.pdf
http://weppi.gtk.fi/publ/foregsatlas/part2.php
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http://weppi.gtk.fi/publ/foregsatlas/maps/Floodplain/f_aricpaes_pb_edit.pdf
http://weppi.gtk.fi/publ/foregsatlas/articles/Discussion.pdf






https://www.canr.msu.edu/news/more_reasons_for_soil_testing








































https://www.globalgeochemicalbaselines.eu/datafiles/file/Blue_Book_GGD_IGCP259.pdf


https://www.geosociety.org/gsatoday/archive/11/12/pdf/i1052-5173-11-12-41.pdf


https://medium.com/matter/it-s-not-climate-change-it-s-everything-change-8fd9aa671804
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http://globalgeochemicalbaselines.eu.176-31-41-129.hs-servers.gr/datafiles/file/Blue_Book_GGD_IGCP259.pdf
http://globalgeochemicalbaselines.eu.176-31-41-129.hs-servers.gr/datafiles/file/Blue_Book_GGD_IGCP259.pdf
http://www.globalgeochemicalbaselines.eu/content/174/iugs-manual-of-standard-methods-for-establishing-the-global-geochemical-reference-network-/
http://www.globalgeochemicalbaselines.eu/content/174/iugs-manual-of-standard-methods-for-establishing-the-global-geochemical-reference-network-/
http://www.globalgeochemicalbaselines.eu/content/174/iugs-manual-of-standard-methods-for-establishing-the-global-geochemical-reference-network-/
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https://doi.org/10.5281/zenodo.7307696
https://www.globalgeochemicalbaselines.eu/
https://www.iugs.org/
https://www.youtube.com/channel/UC51fN-9mrg3_br6I-xbeO9Q/videos
https://www.youtube.com/channel/UC51fN-9mrg3_br6I-xbeO9Q/videos
https://www.youtube.com/channel/UC51fN-9mrg3_br6I-xbeO9Q/videos
https://www.globalgeochemicalbaselines.eu/


https://www.globalgeochemicalbaselines.eu/datafiles/file/Blue_Book_GGD_IGCP259.pdf


https://tupa.gtk.fi/julkaisu/opas/op_047.pdf
https://www.globalgeochemicalbaselines.eu/content/110/gtn-160x160-km-/
https://www.globalgeochemicalbaselines.eu/content/110/gtn-160x160-km-/
http://weppi.gtk.fi/publ/foregsatlas/


http://www.ngu.no/upload/Publikasjoner/Rapporter/1990/90_106.pdf
http://www.ngu.no/upload/Publikasjoner/Rapporter/1993/93_092.pdf
http://www.ngu.no/upload/Publikasjoner/Rapporter/1990/90_105.pdf
https://www.globalgeochemicalbaselines.eu/datafiles/file/Blue_Book_GGD_IGCP259.pdf
https://doi.org/10.1016/B978-0-08-095975-7.01401-7
https://doi.org/10.1016/B978-0-08-095975-7.01401-7
https://www.globalgeochemicalbaselines.eu/datafiles/file/IUGS-CGGB_2022_Manual_of_Standard_Methods_for_Establishing_the_GGRN.pdf
https://www.globalgeochemicalbaselines.eu/datafiles/file/IUGS-CGGB_2022_Manual_of_Standard_Methods_for_Establishing_the_GGRN.pdf
https://doi.org/10.5281/zenodo.7307696
https://www.globalgeochemicalbaselines.eu/content/174/iugs-manual-of-standard-methods-for-establishing-the-global-geochemical-reference-network-/
https://www.globalgeochemicalbaselines.eu/content/174/iugs-manual-of-standard-methods-for-establishing-the-global-geochemical-reference-network-/


http://weppi.gtk.fi/publ/foregsatlas/part2.php
https://doi.org/10.5281/zenodo.7307202
https://www.globalgeochemicalbaselines.eu/content/185/ebook-r-scripts-for-generation-of-5,-8-and-16-random-sampling-points-/
https://www.globalgeochemicalbaselines.eu/content/185/ebook-r-scripts-for-generation-of-5,-8-and-16-random-sampling-points-/
http://nora.nerc.ac.uk/19012/1/WP95014.pdf
http://tupa.gtk.fi/julkaisu/opas/op_047.pdf
http://weppi.gtk.fi/publ/foregsatlas/
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