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UK Baseline Geochemistry: A Key 
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Content 
• Geochemical 

baselines          
G-BASE project 

• Applications  how 
the data have been 
used and what can 
be done in the 
south west 



G-BASE in Great Britain 

• Geochemical Baseline 
Survey of the Environment 

• Systematic, high density, 
geochemical survey of UK 

• Original survey – stream 
sediment 

• Later - soil, stream water 
• Urban surveys – soil only 

as standard 
• Improved analytical 

techniques – more 
elements, lower detection 
limits 
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• Wet sieve sediment to  
<150 µm 

 
• Pan – heavy mineral 

concentrate (<2mm 
>150µm) 

 
• Filtered and unfiltered 

water samples 

Drainage sample site 
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Soil sample collection 
 

Use a hand held Dutch soil 
auger 

 
Surface sample 5-20 cm 

 
Deep sample 35-50 cm 

 
Each sample is a composite 
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G-BASE soil and stream sediment 
analytes 
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G-BASE stream water analytes 

Presenter
Presentation Notes
methods
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Who does the 
sampling? 

 
 

• Voluntary workforce 
• Undergraduate geology/ 

earth science students 
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• Focus of 
project 
changed, but 
methodology 
consistent 

• Training – 
staff and 
students 

• Capability in 
UK, exported 
worldwide 
 

Consistent methodology 
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G-BASE underpinning of overseas projects 

Madagascar 2005 -2006 

Morocco 1998-1999 

Nigeria 2009 - 2011 

Tellus 1993-1994, 2004-2006  



Valuable data set 

 
• Completed coverage of Great 

Britain September 2013 for 
stream sediment sample media 

• 109,644 drainage sites in total 
• Same techniques from 

beginning to end 
• Uniqueness of project  

consistency = Robust data set 
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Quality control 
• rigorous QC procedures → seamless coverage  
• Control samples: 

• Duplicates 
• Subsamples 
• Blanks 
• Certified reference materials (CRMs) 
• Secondary reference materials (SRMS) 
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Products 

http://www.bgs.ac.uk/
gbase 
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• Sediments and waters 
sampled summer 2012: Data 
currently being reported from 
labs 

• Lower density soils sampled 
March 2013 

South West Data 

• Tamar catchment 
sediment, soil, and 
water data available 



Current uses of G-BASE data 
• Chemical 

composition of UK 
land surface 

• Underpin resource 
assessment 

• Support policy 
development 

• Support research 
into hazards and 
human and 
agricultural health 

• Identify 
anthropogenic 
modifications 
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Normal Background Concentrations (NBC) 

• BGS commissioned by DEFRA (Department 
for Food and Rural Affairs) 

• Define boundary between natural and 
anthropogenic and mineralisation domains 

• High soil concentrations may be natural or 
diffuse pollution sources 

• Potentially reduce need for excessive 
remediation – reuse existing site materials 
• Reduce remediation costs (£3.75million 

at 1 site) 
• 3750 lorry trips avoided 
• Saved 105 tonnes CO2 

 
http://www.bgs.ac.uk/gbase/NBCDefraProject.html 
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Bioaccessibility studies 
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Soil cobalt and manganese data for assessing 
cobalt deficiency risk, Republic of Ireland 



Agricultural advisory service guidance 
Soil cobalt 

index 
Upper soil cobalt 

concentration (mg/kg) 
Upper soil manganese concentration (mg/kg) 
600 1000 >1000 

1 3 High risk     Treat soil1 

2 5 Low risk High risk   Treat soil2 Treat animal3 

3 10 No risk No risk Low risk 
Treat animal3 

4 >10 No risk No risk No risk 

1Apply cobalt sulphate (21% cobalt) at 3 kg/ha to ¼ of grassland every four years4 
2Apply cobalt sulphate (21% cobalt) at 2 kg/ha to ¼ of grassland every four years4 
3Treat animals directly by oral cobalt drench, cobalt bullet or vitamin B12 injection 
4Annually if high pH soil 

Taken from Table 8-2 of Coulter, B.S., Lalor, S., 2008. Major and Micro Nutrient Advice 
for Productive Agricultural Crops (3rd Ed). Teagasc, Johnstown Castle, Co. Wexford, 
Ireland. 
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Mapping probability of specific outcomes 
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Thank you for listening 
Any Questions? 

www.bgs.ac.uk/gbase 
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