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Prospectivity Modelling
This prospectivity model used the Weights of Evidence (WoE) technique to 
complete a spatial analysis of numerous datasets, testing for correlation of 
geological variables with known mineral deposits. Selected predictive 
maps were then combined into a prospectivity map using WoE statistics to 
map the geological potential of the entire study area. This identifies locations 
that have similar geological features to those found at historic and producing 
mines.

The model uses the mineral systems approach, where maps representing all 
processes necessary to form a deposit are included in the final prospectivity map. 
These processes come under the headings of fluid and metal source, transport 
pathways, trap formation and metal deposition.

It was found that porphyry Cu-Au is most closely associated with:
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Introduction
This  study  was  designed  to  assess  the  effectiveness  of  exploration  
conducted  in  the  Macquarie  Arc  of  the  Lachlan  Fold  Belt (LFB) 
between  1980  and  2002.  Historic  exploration  activity  and  
expenditure  were  compared  with  a  Weights  of  Evidence  
prospectivity  model  for  porphyry  Cu-Au  potential  in  the  LFB.
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Tenement expenditure on exploration was mapped, 
summed to account for overlapping tenements and 
clipped to the prospective areas using the geological 
potential map.

a) Individual tenement expenditure on exploration
b) Number of overlapping tenements
c) Summed tenement expenditure on exploration
d) Prospectivity map of geological potential
e) Prospectivity clipped to tenements
f)  Combined map of total expenditure and prospectivity
g) Final comparison between data-driven targeting 
(high prospectivity) and areas with high expenditure

Historic Exploration Data

A database was compiled by GEMOC of all open-
file exploration activities and expenditure within 
the study area from 1980-2002 for licences 
targeting porphyry Cu-Au deposits. Data collected 
included licence number and duration, targeted 
deposit types, work undertaken, expenditure, 
number of holes and metres  drilled and corporate 
activity (e.g. mergers, takeovers).

Most (76%) of the 346 licences never progressed 
beyond their initial exploration stage:

First discovery of porphyry Cu-Au in the LFB was 
at Northparkes in 1976, followed by Cadia. 
Together, these districts constitute the largest 
porphyry Cu-Au province in Australia (> 80 Moz 
Au).
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Results
As a whole, exploration was highly successful – 
5% chance of EL progressing through to mining 
operation (higher than typical industry success 
rate). However, this success was only shared 
among a few companies.

Most exploration outside the main mining areas 
had been poorly targeted - there is no spatial 
correlation between areas of high expenditure 

2and areas of high geological potential (R  = 0.14). 

2Of 692 km  of highly prospective ground, only 89 
2km  (13%) had been explored effectively through 

the use of some type of drilling. Furthermore, only 
28% of licences with full or partial recent cover  
had recorded any RAB drilling. This reluctance to 
drill is one of the most serious issues affecting 
regional exploration.

The lack of correlation between high geological 
potential and high expenditure is most simply 
explained by poor judgement on behalf of the 
exploration decision-makers and explorers not 
turning over ground efficiently. This study shows:

This approach provides an incredibly effective 
tool, useful for strategic planning of future 
government legislation as well as for exploration 
companies wanting to reassess project portfolios 
or plan work programmes.

BUT...
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Exploration maturity and effectiveness  
can be semi-quantitatively assessed

Past investment was not necessarily 
effective - 72% of licences were situated 

on unprospective ground

The LFB is by no means a mature 
exploration destination for substantial 

porphyry Cu-Au deposits

Legislation is not functioning 
as efficiently as it could in using industry

 investment to develop the state's 
mineral resource - 76% of licences never 

progressed from their initial stage
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