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The exploration industry’s gradual migration away from exposed, well explored and well-
endowed terranes has, in general, heightened the technical and operational challenges faced 
by explorers.  Exploring for deep targets under thick cover and in rugged areas has clearly 
elevated discovery risk, as evidenced by the well documented industry-wide deterioration in 
discovery rate.  During the same period, the operational challenge of gaining access to ground 
now requires more time and resources than has previously been the case – a situation ironically 
demanding the reduction of technical risk.  Both factors are pushing explorers to extract as 
much out of their regional information as possible.  
 
This drive to get better at predicting mineral potential has seen explorers turn to automated 
classification techniques or machine learning in order to interrogate their data more deeply 
than is generally possible by manual means.  The routine acquisition of large, multi-band and 
multi-element geoscientific data sets lends itself to this type of analysis.  However, there exist 
significant challenges with the practical application of machine learning in regional exploration 
contexts - challenges that have had minimal treatment in the literature.  Issues surrounding 
non-uniform data coverage, varying data types, choice of model resolution, paucity and 
variability of training points and signatures manifest at different scales of observation are 
principle among them.   All these factors require specific attention when attempting to 
construct a representative “prospectivity” model using many of the common machine-learning 
algorithms available. 
 
An overview of a multi-stage “ensemble” approach to the creation and selection of features 
applied to an exploration database in Peru is provided. The outcomes have shown that the 
most robust results were achieved by the use of multiple resolutions, extensive use of proximity 
and variability measures to extract non-obvious relationships and an iterative approach to the 
model build that utilized expert geoscience inputs.  A recognition of the characteristic “multi 
scalar” nature of mineral systems was also an important factor in the model design.    
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