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AGENDA

• Why do we need to have correct sampling?

• How can we collect correct samples?

• An example of some problems



WHY?
RELIABLE INFORMATION FOR CAPITAL INVESTMENT

• Each development stage requires distinct data to guide investment

• Exploration targeting

• Global resource prediction

• Ore/Waste delineation 

• Processing efficiency

• All are inputs to reconciliation which determines the most likely resource 
inventory



WHY?
SOMETIMES, IT IS NOT YOUR CAPITAL

• All regulatory bodies require an explanation of sampling methods and 
representivity

• They also require a demonstration of sample representativeness







HOW?
WHAT MAKES A CORRECT SAMPLE

• A correct sample is where all particles 
in a population have the same 
probability of ending up in the sample

• There is no “industry standard” 
method, there is no prescription in 
JORC, NI43-101 or PERC; there is only 
“general practice”

• In the absence of a correct sampling 
prescription, the problem becomes 
how to demonstrate your sampling is 
correct



HOW?
RECOVERY

• Loss of critical components

• Did all of the intended target material get recovered

• Easy with intact extraction methods (e.g. diamond core)

• Difficult with particulate sampling methods (e.g. percussion, crushing)

• Relationships between recovery and concentration suggest bias



HOW?
PRECISION

• Sampling is a mass reduction problem (50kg  50g, 40kg  4g!!) performed 
by progressive sub-sampling

• Riffle splitters, rotary splitters, cone splitters, cone and quartering

• Again, no prescription on how to best reduce the mass

• The possible variation between sub-samples can be broadly determined by 
duplicate sampling

• Reduction in mass decreases probability that all particles get represented in final 
estimate

• It should be done at each point where mass is reduced and a sub-sample is taken





HOW?
ACCURACY

• The final estimate of critical 
content is generally an 
analytical method

• The accuracy of the method 
and the preparation is required

• Standards

• Blanks

• Regular submission in batches



EXAMPLE
EXPLORATION DRILLING



EXAMPLE
MINE DRILLING



EXAMPLE
FRACTION ANALYSIS

• Deportment of critical 
content confirms the issue

• The grade of finest material is 
at least double that of 
coarsest

• Fragmentation of the ore is 
going to cause grade 
segregation



EXAMPLE
SEGREGATION



EXAMPLE
THE RESULT

• The crusher grades were 20-30% lower than that predicted from the grade 
control model

• An audit found that the grade control sampling appeared acceptable to needs 
and the grade control model agreed within 5% of the reserve model

• The crushing sampling was inadequate to accurately estimate grade of ore 
stacked on heap leach pads



IN CLOSING

• Some consequences of incorrect sampling

• Unable to publicly report results

• Misdirected exploration funds

• Poor ore/waste delineation

• Overestimate/Underestimate of critical data model

• The additional costs for demonstrating representative sampling should never 
be considered as “nice to have” but as a necessity 
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