
David Cohen

Regional geochemical mapping - how can 

analysis of just a few kilograms of samples from 

a large area generate such coherent maps? 
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After de Caritat et al. 2012, NGSA/GASlide 4
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Geochemical Study - 

Northern New South Wales Australia

Stream Sediment program using 

15 km2 catchments in hilly terrain and 

50 km2 catchments in plains

Area approximately 24,000 km2

1,680 samples collected by 3 crews in 5 months 
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Target Prediction Models

A theoretical model linking the expected metal contents of stream sediments near mineralization with the 

grade and areal extent of mineralization in the drainage basin has been developed by Hawkes (1976).  

This is based on the relationship:

 Ma   =  Am / Aa . (Mm - Mb)  +  Mb

where: Mm  =  grade of mineralization

 Ma  =  metal content of anomalous 

                                 stream sediment

 Mb  =  background metal content 

                                 of streams

 Am  =  surface area of 

                                 mineralization

 Aa  =  upstream drainage area

Source: Hawkes, 1976Slide 13



Catchment    Am       Aa    Mm      Mb         Ma    Obs Ma

        I     2      20     3100    660    904      670

     I + II     2      50     3100    250    364      300

       III     0      80        0        80      80        80

I + II + III     2     200    3100    150    180      150
Slide 14
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Cu in <2mm fraction soils
ar-ICPMS
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Cr (ppm)
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Key points

Regional geochemical mapping using a variety of sampling media (stream sediments, soils or 

vegetation) display coherent patterns that can be related to the dominant controls at the scale 

of sampling selected. 

Parent lithology is typically the major control on sample geochemistry (and mineralogy).

Soils and vegetation tend to reflect local factors, whereas stream sediments and related 

materials  tend to represent an averaging of the materials within the catchment.

Providing sampling and analytical procedures have proper quality control, the main source of 

variance or error in such surveys is the selection of sampling location.

Site variability tends to be higher for elements contained in resistate minerals (the particle 

scarcity effect) compared with elements that are dominantly hydromorphically dispersed or 

associated with the fine fraction of regolith materials.

Despite the statistical crazy concept that a few kg of samples and grams of sample material 

actually analysed should be able to deliver geochemical data that is representative of entire 

catchments – experience shows it works.  This is demonstrated by mapping at scales up to 

continental levels and the large number of mineral deposits discovered using regolith 

materials. 
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