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Geophysics 
measures physical 
properties and 
contrasts - without 
them it will fail



Outline

• Mapping of general geological structure 
• Mapping of coal seam properties
• Mapping of small-scale geological 

structures
• Monitoring precursors to outbursts



Mapping of general geological 
structure

Seismic reflection (changes in density & seismic 
wave velocity)



Mapping of general geological 
structure

• Aeromagnetics 
(changes in iron 
minerals and 
remanent 
magnetisation)



Mapping of coal seam properties

• What might be the relevant physical 
properties for outburst assessment?
– porosity/moisture content?
– permeability?
– density?



RIM image of a dyke
• RIM responds 

to the electrical 
conductivity of 
the rocks

• water has great 
influence on 
conductivity





Wireline logging



Spectral gamma ray

Mt Nebo horizontal hole
(hor2-01)
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ACARP C12024 – in-seam 
logging trials @ German Creek



Mapping of small-scale 
geological structures

• mylonite zones and intrusions using 
geophysical tools in in-seam boreholes



Borehole radar intersecting 
mylonite zone

in-seam borehole0 15



Dielectric probe intersecting 
mylonite zone



Measurement-while-drilling



Monitoring precursors to outbursts

• Microseismics – Styles (UK), CSIRO, 
Eastern Europe, ?fraccing? …

• Electromagnetic emissions – Vozoff 
(Mooney ACARP), Eastern Europe

• ISSUE - If coal is normally predrained, will 
anything be seen?



Cynheidre

from Styles, 
1993



Geothermal events



Goafwarn - CSIR



Conclusions for geophysics
• Mapping of general geological structure 

– can be used to map causative structures
• Mapping of coal seam properties

– does allow in-situ property measurement
• Mapping of small-scale geological structures

– can be done in by in-seam boreholes and mwd
• Monitoring precursors to outbursts

– seismic (and electromagnetic) pre-cursors can be detected
• Various tasks are underway but as far as outburst 

management is concerned, there is no coordinated effort



On deployment

• Tools will only be deployed if it is 
perceived that they contribute to outburst 
management

• It is essential that their deployment has a 
minimal effect on production
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