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Fine grained gold analysis in soil samples: a strategy to 
avoid the nugget effect
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Pedogeochemical exploration for gold is impeded 
by the ‘nugget effect’, a sampling error that adds enough 
variability to data to prevent dispersion pattern recognition. 
Strategies used by Western geochemists to avoid the ‘nugget 
effect’ generally involve the analysis of larger samples (> 30 
g). Because such samples likely contain numerous coarse 
gold nuggets, they exhibit reproducible grades and avoid 
the ‘nugget effect’. ‘Bulk leachable, extractable gold’, and 
‘metallic screen analysis’ are proxy methods employing this 
large sample approach to avoid the ‘nugget effect’.

An alternative method, used mostly in China, involves 
analyzing small samples (< 5 g). This method’s rationale is 
that small samples are not likely to contain large nuggets, 
yet still contain abundant numbers of small nuggets to be 
reproducible. On the rare occasion that a coarse nugget 
is present within a small sample, very large grades are 
obtained, making them easily recognizable. Once identified, 
these high-grade results are deleted and the samples are re-
analyzed. Although this procedure is significantly cheaper 
than large sample techniques, its gold grades are biased 
downward and they exhibit less geochemical contrast 
because coarse nuggets are absent. Consequently, such 
procedures can only be used in mineral exploration, where 
only relative concentrations are important, and grade 
patterns vector toward mineralization.

This research investigates this Eastern gold exploration 
strategy using 30 auriferous soils from the Fifteen Mile 
Stream gold deposit, Nova Scotia. Gold grades in 14 size 
fractions (from 0 to 250 um) and sixteen 0.3 g sub-sample 
replicate analyses have been compared to confirm that the 
small samples do not contain variance-inducing coarse 
nuggets. Results indicate the small sample strategy can be 
used to confidently explore for gold in soils at far less cost 
than conventional methods.
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