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The mineral systems concept has two main implications for geophysical exploration 
practices: the definition of additional types of targets at the district and larger scale 
(metal source region, fluid flow path, fluid reservoir), and the need to provide information 
over the full extent of the mineral system,  i.e., larger areas and, in particular, to greater 
depths than is currently normal exploration practice. At the same time, the mineral 
system concept draws attention to the need for a better understanding of the 
petrophysical consequences of fluid-related alteration. 
 
Where metal-bearing fluids are sourced in the lower crust or mantle, it is possible that 
the processes that create the fluids, or the preferential removal of certain components of 
the rocks, cause changes to the physical properties of the rocks. Fluid flow zones are, 
potentially, also areas where physical properties are altered. However, the most 
attractive targets which emerge from the mineral systems concept are the postulated 
‘palaeo-reservoirs’ that contained high pressure metal-bearing fluid which were 
periodically and rapidly emptied, causing concentrated fluid flow and metal deposition. 
With dimensions measured in kilometres at depths of a few kilometres, these are 
attractive geophysical targets. Importantly, such palaeo-reservoirs are potential targets 
at a camp/district scale, filling the ‘gap’ between prospect-scale targets (mineralisation, 
alteration) and regional/terrane-scale targets (major linears, suture zones). 
 
Successful identification of the kinds of targets described above requires the 
petrophysical properties of alteration to be understood. Although this is a subject of 
active research by several groups, there is little comparatively known about this 
(serpentinisation and dolomitisation are notable exceptions) and many of the common 
deposit-related alteration are poorly unstudied in a systematic fashion. 
 
The large size and depth extent of most proposed mineral systems, compared to that of 
a mineral deposit, requires deep penetrating geophysical methods to detect features of 
exploration significance. This has led to increased numbers of deep penetrating 
geophysical surveys such as magnetotelluric (MT) and passive seismic surveys. Such 
surveys have now been shown to be able to detect broad zones of alteration associated 
with metal-bearing fluid sources, pathways, and reservoirs deep in the crust and 
indicative of the presence of a mineral system.  
 
Using examples mostly from Australia, petrophysical data and the geophysical 
responses of mineral system components will be presented from a range of deposit 
types. 




