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Fuzzy logic, based on fuzzy set theory, fonns the basis for 
approximate reasoning. Approximate or "fuzzy" reasoning is 
reasoning under uncertainty, where "uncertainty" is considered 
non-random and is due to vague, ambiguous, or inexact data. 
When such data are used, conclusions about a specific 
problem or task can be drawn when fuzzy logic is combined 
with a set of fuzzy rules. This is the basis of "fuzzy logic 
modelling". The entire process of fuzzy logic modelling 
provides a means for quantification of qualitative data, as weJJ 
as modelling complex non-linear relationships, both of which 

are frequently encountered in geology. 
Here we present an example of fuzzy logic modelling 

applied to acid rock drainage (ARD) in the Meguma 
Supergroup in Nova Scotia. The objective is to produce a 
regional-scale map showing areas within the Meguma 
Supergroup that have the potential to produce ARD if the 
rocks are exposed to oxidizing surface conditions. Fuzzy 
membership values were chosen for six GIS-based map layers 
(fuzzy sets) · including bedrock geology, regional 
metamorphism, contact metamorphism, regional-scale 
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anticlines, Goldenville-Halifax Transition zone (GHT), and 
airborne vertical magnetic gradient. The layers are combined 
using the fuzzy gamma operator. The final ARD potential map 
is colour coded using ten equal intervals between 1.0 (highest 
potential) and 0.0 (lowest potential). The results indicate that 
fuzzy logic modelling has a great potential in environmental 

(ARD) prediction that is unattainable by conventional 
methods, especially when utilizing incomplete, qualitative 
data of varying reliability. The success of fuzzy modelling lies 
in the fact that it is robust in addition to being easy to 
understand, implement, and maintain. 




