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1. TITLE OF CONSTITUENT BODY

IUGS/IAGC Task Group on Global Geochemical Baselines.

OVERALL OBJECTIVES

The mission of the IUGS/IAGC Task Group on Global Geochemical Baseliipsagprepare

a global geochemical database, and itsaggntation in map fornand (ii)to document the
concentration and distribution of chemical elements and species in the Eartssriase
environment. This database is urgently needed by environmental and resource managers
throughout the world. To reach this goal, the Task Group promotes and facilitates the
implementation of harmoséd sampling, sample preparation, quality control, and analytical
protocols in geochemical mapping programmeBask Group activities include the following:

A Developing parterships with countries conducting breszhle geochemical mapping
studies;

Providing consultation and training in the form of workshops and short courses;
Organising periodiinternational symposia and conferences to foster communication
among the geochdoal mapping community;

Developing criteria for certifying those projects that are acceptable for inclusion in a
global database;

Acting as a repository for data collected by projects meeting the standards of
harmonisation

Preparing complete metadata fhe various certified projects; and ultimately
Preparing a global geochemical database and atlas.

oo Do Do Do >

FIT WITHIN IUGS SCIENCE POLICY

Current IUGS scientific policy objectives relate to global earth science issues, such as
identification of mineral resoursgglobal change, geological hazards, environmental geology
and sustainable developmeniThe work of the Global Geochemical Baselines Task Group
relates directly to all of these objectives through the establishment of-augade global
geochemical refrence network, providing multhedia, multielement baseline data for a wide
variety of environmental and resource applicationBhe project is also consistent with the
strategic plan published by the IUGS Strategic Planning Committee (2000), and the
International Year of Planet Earth (20R609) of 'Earth Sciences for Society'.

ORGANISATION

The project is led by a Steering Committee, whiclomtinates the activities of five Technical
Committees and contributions made by regional representatives.

Steering Committee

Co-Leaders Dr David Smith US Geological Survey

Dr Xueqiu Wang IGGE, China
Scientific Secretary Mr Shaun Reeder United Kingdom
Treasurer Mr Alecos Demetriades Hellas
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Analytical Committee

Chair Dr Gwendy Hall Canada

Co-ordinates the work pitafor the analysis of GRN samples, the activities of the laboratories,
and the supervision of analytical quality control data.

Sampling Committee

Chair Mr Alecos Demetriades Hellas

Supervises development and-aalination of sampling protocols in the vamclimatic and
geomorphic provinces throughout the world.

Data Management Committee

Chair Dr Timo Tarvainen Finland

Supervises sampling strategy;a@alinates the sampling progress of the participating countries,
manages the database of sample informatimhanalytical results.

Public Relations and Finance Committee
Chair Mr Alecos Demetriades Hellas

Advertises and promotes the aims, objectives and achievements of the projeetviderld
including by use of the World Wide Web, and takes responsibilityrjorg to secure funding
for the project.

Regional Representatives

South America

Carlos Alberto Lins; CPRM Geological Survey of Brazil; RecitePE, Brazil

Jodo H. Larizzatti; CPRM Geological Surfvey of Brazil; Rio de Janeiro, Brazil

Juan Pablo Lasaie Reyes, Geological and Mining Survey of Chile, Santiago,
Chile

Gloria Prieto;Sewicio Geoldgico Colombiandogota, Colombia

Africa:

Theo DaviesMangosuthuJniversity of Technology, Umlazi, SohtAfrica
Marthinus CloeteandJ.H ElsenbroekCouncilfor GeosciencePretoria, South
Africa

Keith Sheppardworld Agroforestry Centre (ICRAF), NairaklKenya

Alhaji Lamin Turay Geological Survey Departmemdinistry of Mineral
ResourcesSierra Leone

Indian subcontinent

Pradip Govil; National GeophysicRlesearch Institute; Hyderabad, India

Mathew Joseph, Geological Survey of India; Kerala, India

Ashvin Wickramasooriya; South Eastern University of Sri Lanka; Sammanthurai, Sri Lanka

China
Xueqiu Wang, Institute of Geophysical and Geochemical Explordtanmgfang, China

Australia
Patrice de Caritat, Geoscience Australia, Canberra

Japan
Atsuyuki OhtaGeological Survey of Japan, AIST, Tsukuba
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Europe
Clemens Reimann, Geological Survey of Norway, Trondheim, Norway

North America

David Smith, UnitedStates Geological Survey, Denver, USA

Francisco Moreira River&ervicio Geoldgico Mexicano, San Luis Potosi, SLP, Mexico
Andy Rencz, Geological Survey of Canada, Ottawa

5. EXTENT OF NATIONAL/REGIONAL/GLOBAL SUPPORT FROM SOURCES
OTHER THAN IUGS and IAGC

The project does not have any other source of direct fundidgwever, many National
Geological Surveysand related institutehave provided significant funds towards natienal
continentalscale geochemical mapping projects in support of the TaskpGioel act i vi t i e s

Within Europe 26 National Geological Surveys, and associamstitutesanduniversities have
provided staff time and support to the project to complete the prepaaaticmpdatingf the
EuropearGeochemical Reference NetwoBRN) aspart of the FOREGSIE0GedSurveys
programme as an input to the IUGS/IAGC Global Geochemical Baselines project
[http://weppi.gtk.fi/publ/foregsatlas/ A very conservative estimate of the cost for the
production of theGeochemical Atlas of Europgof the order of 5 million Eur¢~7 million

US$). A conservative estimate of the Geochemical Mapping of Agricultural and Grazing land
soil in Europe (a followup of the Geochemical Atlas of Europe) reachedstime of 930,000

Euro 1 million US$) for just the field sampling; sample preparation and analytical costs
exceed 2 million Euro (>2.5 million . The Cyprus Geological Survey Department carried
out (20062011 a fairly detailed soil geochemical projeatcording to the specifications of the
Global project. The cost of this project was in the order of 800,000 Euro (~1 millign US
The Geological Survey of Brazil and the Geology and Mineral Resources Directory invested
about US$ 4,262,800 in samplire;md about US$ 888,200 in the analysis of sampl&be
Geological and Mining Survey of Chile was funded from 20014 for gechemical mapping
with about U$ 2,000,000. The Geological Survey of Sweden recently completed
(20112014)the national geochemikatlaswith external laboratory costé approximately
240,000 Eur@~297,3% US9Y, not including the sampling and internal laboratory costs

From 20072014, the USGSorovided funding of approximateB.5 million US$ for sampling
chemical/mineralogicanalyses and staff salarie®r the soil geochemical survey of the
conterminous United Statda 20132014, the USGS provided an additional 22 thousand US$
for publication of data and maps from the natiesle soil geochemical and mineralogical
survey

From 20@i 2013, theChina Governmertias provided funding of approximatéymillion US$
for sampling, chemical analyses, and staff salarieh&€hina Geochemical Baselines
Project

The cost of the National Geochemical Survey of Austthba was ompleted in 2011 reached
A$ 1,900,000 (2 million US$). Thisamount covered only the fieldwork, equipment,
materials and external lab analydastdoes not include Hnouse XRF and IGRIS analyses
and salaries.

The geochemical mapping of two GTN cetidNigeria from 2009 to 2011 cost about GBP
2,000,000 (-3 million US$).

In 2011, the Ministry of Commerce traifingt he Peo
course on Geochemical Mapping and Environmental Geochemical Survey for African

Countries thatook place in Beijingat acostof approximately 600,000 Chinese Yuan (~95,000

US$). The course was organised by China Geological Survey.


http://weppi.gtk.fi/publ/foregsatlas/
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In2012,theMi ni stry of Commerce of the Hleopl eds Re
CGSCCORIUGS/IAGC Seminar on CCOBeochemical Mappinthat took placdérom the

28 to 29 March 2012 in Nanjin@hinaat acostof 400,000 Chinese Yuan (approx. @d0

USS$). The seminar was organised ttye Coordinating Committee for Geoscience Programmes

in East and Southeast Asia (CC@RYChina Geological Survey in collaboration with the

IUGG/IAGC Task Group on Global Geochemical Baselines.

In 2013, theMinistry of Financeo f t he Peopl eds Re pholghChma of Chi
Geological Surveyphe CGSCCORASEAN-IUGS/IAGC Workshop n iCCORASEAN
Geochemical Mappingthat took place from thg to 8 September 2018 Nanning (Guangxi
Province), P.R. Chinat a cost 0800000 Chinese Yuan (apprdx),000 US5). The
Workshopwas organised bihe Coordinating Committee for Geoscience gfeonmes in East
and Southeast Asia (CCOP), the Association of Southeast Asian Nations (ASEAN), the
Institute of Geophysicalral Geochemical Exploration (IGGHEepartment of Land and
Resources (Guangxi) and Guangxi Geological Survey in collaboratiorChiiia Geological
Surveyandthe IUGG/IAGC Task Group on Global Geochemical Baselifiks.latter also
sponsored the travef the Sampling Committee Chdiom Europe to China at a cost of
1303.42 Euro (1762.87 $p

In 2014, athe invitation of the Geolagal Survey of Iran, a one day training cousseGlobal
Geochemical Baselinegas organised the day befdfd/2/2014)the starbf the32nd National
Symposium and 1st International Geosciences Congress, wastteld in Tehrar{lran) from
the 16th to 1th February 2014The Task Group sponsored the travel of the Sampling
Committee Chair from Europe to Iran at a cost of 697.40 Euro (968.8% US

In 2014, at the invitation of the Youlligarth Scientists Networkttp://www.networkyes.org/

a two day training workshofd2-13/8/2014) on Ihternational Geochemical Mapping and

African Geochemical Baselingsvas organised as part of the 3rd Young Earth Scientists

(YES) Congress 2014, which was held in Dar es Salaamz@nia) from the 114 August

2014, in conjunction with the 25th Colloquium of African Geology (CAGZBE Task Group
sponsored the travel and part of the sustenance of the Sampling Committee Chair from Europe
to Tanzaniaat a cost of 1,301.58uro (2,08.83 US).

In 2014, the China Governmepttovided funding of approximately 500,000 US$ (3 million
Chinese Yuan) for sampling and chemical analyses for the Gtomgolia Geochemical
Mapping Project.

In 2014, the China Governmgmbvided funding of appromiately 600,000 US$ for sampling
and chemical analyses for the ASEAN/CCOP Geochemical Mapping Project.

6. INTERFACE WITH OTHER INTERNATIONAL PROJECTS

This project is closely associated with the work of the EuroGeoSurveys Geochemistry Expert
Group (previosly the Forum of European Geological Surveys, FOREGS Geochehigteyt
Group). The project also has links with the International Atomic Energy Agency (IAEA) and
potential links with GTOSandthe Global Terrestrial Observing SystenThe EGS
Geochemistriexpert Group has also established closer links with the European Soil Bureau
over the past few years, and was actively involved in the European Commi&idn's

Thematic Strategy Groufor the preparation of the EU's Soil Protection Document, and the
final draft of the pending Soil Protection Directivel he EuroGeoSurveys Secretary General
has establishedhks to other European Commission projects, such as the GMES Forum
(Global Monitoring of Environment and Security), and INSPIRE (Infrastructur8gatial
Information in Europe), since the Geochemical Atlas of Europe has been produced in a
harmonised manner, according to IGCP 259 specifications (Dahidy 1995) and, therefore,
according to INSPIRE specificatiorla. 2013, EuroGeoSurveyecamene mber of FAOO s
Global Soil Partnership, since the Geological Surveys of Europe are actively involved in soil
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geochemical mappind memorandum of understanding has been signed by EuroGeoSurveys
and the European Commission Joint Research Centre at Ispifze¢n Italy), and

representatives of the two institutions met at the end of Januarya@dliscussedand

finalised the cooperatiorEuroGeoSurveyalso established cooperation with Beganisation

of African Geological Surveys (OAGS) and develope@iaAsrican Geological project

proposal (PanAfGeo), which will be financed by the European Commission. The project
proposal was presented at a Workshop on the 14th August 2014 in Dar es Salaam (Tanzania)
(http://www.oagsafrica.org/repositoryx/presentationsktesalaarm?2014, and the final results

were presented at the OAGS Director's meeting in Gaborone (Botswana) fromalffie 13
October 2014The twoyear joint projecwvill cover a fairly wide range of tasks, starting from

the issues of geoscientific mapping and sustainable management of mineral resources, to
human resources and training needs for OAGS members and their partners through innovative
case studies In North America, the project has established links with the North American

Soil Geochemical Landscapes Project involving the Geological Survey of Canada (GSC), the
United States Geological Survey (USGS), and the Servicio Geologico Mexicano (STih).

Task Groupalso interfaces with the National Geochemical Survey of Austialiethe China
Geochemical Baselines Project

7. CHIEF ACCOMPLISHMENTS IN 20 14

Scientific Accomplishments

There has been continued and significant progress in a number of areadidjngcluding
AMERICA

North America(David B Smith, USGSFrancisco Moreira Rivera, SGNI

The collaboration between the U.S. Geological Survey (USGS) and the Servicio Geoldgico
Mexicano (SGM) for geochemical and mineralogical mapping of soil in the US axiddMe
continues. In 2013, the USGS published soil geochemical and mineralogical data from
4,857 sites (1 site per 1,600 k4,424 samples) throughout the conterminous U.S. as
USGS Data Series 80kt{p://pubs.ugs.qgov/ds/803/ In 2014, geochemical and
mineralogical maps derived from this data set were published as USGS-pBeport
20141082 fqttp://pubs.usgs.gov/of/2014/1082/ This publication contains3B

geochemical maps representing multiple depths/horizons for the following elements:
aluminum (Al), calcium (Ca), iron (Fe), potassium (K), magnesium (Mg), sodium (Na),
sulfur (S), titanium (Ti), silver (Aglarsenic (As)barium (Ba), beryllium (Be), bmuth

(Bi), total carbon (C), inorganic carbon, organic carlmaaimium (Cd), cerium (Ce), cobalt
(Co), chromium (Cr), cesium (Cs), copper (Cu), gallium (@ercury (Hg)indium (In),
lanthanum (La), lithium (Li), manganese (Mn), molybdenum (Mo), niok{iNb), nickel

(Ni), phosphorus (P), lead (Pb), rubidium (Rb), antimony (Sb), scandiunsége)jum
(Se),tin (Sn), strontium (Sr), tellurium (Te), thorium (Th), thallium (TI), uranium (U),
vanadium (V), tungsten (W), yttrium (Y), and zinc (Zn)The pulcation also contains 50
maps showing the distribution of the following mineral components: quartz, potassium
feldspar, plagioclase, total feIdspar,—Azt:Iays, 10A clays, kaolinite, total clays, gibbsite,
calcite, dolomite, aragonite, total carbonaseslcime, heulandite, total zeolites, gypsum,
talc, hornblende, serpentine, hematite, goethite, pyroxene, pyrite, and amorphous material.
Also in 2014, the USGS released a web site
(http://mrdata.usgs.gov/soilgeochemistry/#/summémym which the user can view all the
geochemical and mineralogical maps along with statistical summaries and graphics
(boxplots, histograms, and empirical cumulative distribution plots). All the maps can be
downloaded from this web site in a variety of formats. These formats include



http://www.oagsafrica.org/repositoryx/presentations/dar-es-salaam-2014
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georeferenced TIFF files, which can be exported into any GIS software, and KML files that
can opened directly into Google Earthriguresl and 2below are examples of the
geochenical and mineralogical maps produced by this project.

The SGM completed sampling in Mexico (1,327 sites; 3,526 samples) in 2012 and in 2014
plans to complete chemical analysis (total elemental content) for these samples.
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Figure 1. Map of the conternmious US showing the distribution of arsenisimfacesoil (0-5 cm).
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Figure2. Map of the conterminous US showing the distribution of total plagioclase in the-Boilizon.
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South America

Brazil (Jodo Larizzatti, CPRM Geological Survey oBrazil, Rio de Janeiro)

In the last two years, CPRM, Geological Survey of Brazil, has been conducting regional
geochemical mapping surveys from Santa Catarina (South) to Roraima States (North); and
from Ronddnia (West) to Pernambuco (East). It is alswlacting marine sediment

sampling off the nortieastern coast of the country. The focus is on regional geochemical
mapping, geochemical exploration, and environmental geochemistry. Geochemical maps
and atlases generated by CPRM are composed of mapst@idses providing regional
coverages for a given sampling medium (soil, stream sediment,-heaeyal concentrates,
surface water). They often cover a large region or 1:108;68/@ map sheets. These

data are available free of charge or at a low @@stw.cprm.gov.by.

During 2013 and 2014, a total of 4,130 soil samples and 20,523 steshment samples
were collected in continental Brazil. During the same period of time, mseitienent
samples were colleetl from the continental shelf. These samples are analysed by
multielement techniques (XRF, IGBES, ICRMS) using various digestion methods.
CPRM also collected 19,742 heamyneral concentrate samples; these samples were
analysed sentjuantitatively formineralogical composition. For more detadsgFigures
3to5

CPRM is investigating the mineral potential of the Brazilian continental shelf. Geological,
geophysical, and geochemical data are being collected and integrated. The Brazilian Navy
andsome Brazilian universities are working together on this project. These geological,
economic, and environmental data will be used by decision makers to develop policies for
the safe use of marine resources. See Figbedow for details.

The Braziliangovernment, through CPRM and its Geology and Mineral Resources
Directory invested R$ 10,657,000 (about US$ 4,262,800) in sampling and R$ 2,220,500
(about US$ 888,200) in analysis for surveys of the Brazilian mainland.


http://www.cprm.gov.br/
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Figure4. Streamsediment samples collected during 2013 and 2014 in Brazil.
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Chile (Juan Pablo Lacassie Reyes, SERNAGEOMIN, Santiago)

The Geochemical Map of Chile is a government programme that is carried out by the
Geological and Mining Survey of Chile (SERNAGEOMIN). The objective is to promote
sustanable growing of Chile by: (1) the definition of geochemical baselines, and (2) the
identification of mineral resources.

From 20112014, the Government of Chile has provided funding of approximately US$
2,000,000 for fieldwork, sampling, sample prepaoat chemical analyses and staff salaries.

Between 2011 and 2014, the prograehas been focused in the northern part of Chile
(Figure7). During this period an area of approximately(@® knf has been sampled with
a density of 1 samekite per 20 krh

The sample types include stream and surface sediment (soil) samples. The samples are
prepared in the laboratory of SERNAGEOMINThis process involve$ié drying, sieving,

and agate grinding of the swahcpisanagd o col | ec
through ICP (AcmelLabs), in order to obtain the concentrations of 59 chemical elements and
compounds.

The geochemical data have been used to pratt@&€,006scale geochemical maps, each
corresponding to an active PDF file that allows the combinations of distinct layers of the
geochemical information in a simple and practical manner from any computer. As a
complement, the active PDF file includegeaphical information, geological and mining
information, and basic statistics of the geochemical dakae visualization of these
geochemical maps allows the identification of areas with anomalous concentrations of
elements or compounds of economic mvieonmental interest (Figui@.

Additionally, the geochemical data of each 1:250,000 geochemical map are compiled in an
Excel spreadsheet.This geochemical database also includes georeference information and
geological observations associated with esarple.

During 2013, the first 1:250.000 geochemical map of Chile was published (Iquigue sheet;
Figure7). During 2014, two geochemical maps (Arica and Pisagua sheets) and three
geochemical databases (Arica, Pisagua and Iquique sheets) have beeditiader Also,
during this year, fieldwork and geochemical sampling of the El Salvador and Taltal
1:250,000 sheets (Figur® have been carried out.

10
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Figure7. Map showing the location of sampling sites (blue dots) in the northerafp@hile

(between 180° Lat. S). It represents approximately 5000 stream sediment and soil samples. The
red lines show the limits of the 1:250.000 scale sheets (unit area for the geochemical map). The
yellow sheets correspond to the more advancedhgeoical maps and databases (already published

or finishing their edition process). The blue sheets correspond to geochemical maps and databases
that have not started their edition process yet.
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Figure8. Geochemical maps showing thetdbution of the concentration$ selenium (Sejn

northern Chile, resulting after integrating the geochemical maps of the Arica, Pisagua and lquique
sheets. For each sheet, the interpolation maps of concentrations were developed after the processing
of the original data through kriging and using a spherical model. High concentrations are

represented byot colours (magenta, red and orange), whereas low concentrations are represented

by ‘cold colaurs (green, light blue and blue). High values ob&etypical of the coastal

geomorphological domain, which reflect a strong influence of marine aerosol, and the prevalence of
hyperarid conditions. The stars show the position of major Cu deposits in this area.
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Colombia(Gloria Prieto, Servicio Getbgico Colombiano, Bogota, Colombia)

The Geological Survey of Colombia continues conducting systematic geochemical sampling
at different densities throughout the country (Fig)re

Dl sample / 15 km? 1 sample / 9 knf

Figure9. Geochemical sampling coverage of Colombia.

During 2014, gochemical sampling was continued in areas declared as strategic for the
national government. These areas comprise the Andean region and the Eastern part of
Colombia (Figuré in blue).

At each sample site samples of stream sediment, panned concenttatekawere

collected following standardised methodologies, based on the recommendations of the
Global Geochemical Baselines Project adapted to the Colombian conditions and landscape
(Figurel10).
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