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Most economically mineable potash deposits are concentrated in the Northern Hemisphere between 
Saskatchewan, Canada, Russia and Belarus making up over 85% of the estimated reserves. But they are 
spread throughout the world in other places like China, Germany, Brazil and Permian Basin, USA etc. Most 
mines of today are deep shaft mines, which this talk will focus on since Geophysics is very useful in these 
scenarios. Others use solution mining methods which involves dissolving potash in boreholes then 
bringing the liquid to surface to be cooled to separate out the potassium chloride crystals. 

Potash is a plant and crop nutrient. Potassium (Potash) is the 7th most common Earth element in the 
crust. Potash deposits are predominantly made up of potassium-bearing salt solutions, either in 
underground or salt lakes. Its primary use today is to fertilize soil for agriculture because demand for food 
and animal feed has risen since 2000. Other non-fertilizer uses include medicine, snow/ice melting, 
textiles, paints, brewing beer, manufacturing synthetic rubber, etc. 

For decades, innovative geophysical methods have been applied to potash mining, mine development, 
geohazard mapping and environmental ground condition monitoring. Some of the ways in which 
geophysics is used include: 1) to map an ore zone structure in advance of mining and to gain understanding 
of the stratigraphy in zones of anomalous geology, 2) to evaluate the thickness of the salt back and the 
presence of aquifers above mine openings for the design of mine layout and safety and 3) to monitor the 
response of the host rock to mining activities.  

Geophysical techniques such as seismic reflection and refraction, fracture mapping and microseismic 
monitoring, ground penetrating radar (GPR), time-domain electromagnetics and radio-frequency imaging 
have all played a role in solving geohazard and inflow problems as well as in understanding anomalous 
geologic structures for mine layout and safety (Chouteau, Phillips and Prugger, 1997). This talk will present 
an overview of some of the geophysical methods used in the potash industry past and present, their 
application in the particular problem and their usefulness and effectiveness for sustainable production. 
These examples will include, but are not limited to: 

 

• Use of 2D and 3D seismic surveys: The risk of mining into collapses is effectively mitigated by routine 
use of 3D seismic. Since the surface seismic exploration method is an excellent tool for mapping the 
top and bottom of Prairie Evaporite salts, this has become the main potash exploration tool in any 
existing Saskatchewan Subsurface (potash) Mineral Lease. Two dimensional (2D) seismic reflection is 
useful, simpler, less expensive, but limited in spatial imaging. Three dimensional (3D) seismic captures 
a broader and complete image of the subsurface but can be limited in the ability to fully quantify 
them, so other techniques are sometimes supplemented. 

 

• Electromagnetics (EM): Water inflow can occur due to trapped brine in the pore spaces or within the 
potash beds. Sometimes these pressures are high, but volume of brine produced is limited. 
Electromagnetic methods are minimally invasive and may be used to identify the electrical 
conductivity of trapped brines. If an anomalous response is found, then there could be an indication 
that these solution pockets exist and should be avoided. Examples of in-flows where EM techniques 
were used to identify geohazards will be discussed. 



• Ground Penetrating Radar (GPR):  GPR emits minimally invasive radio waves that reflect back from 
various interfaces in the ground. It is used to detect developing geological hazard such as unplanned 
rock fall from the roof of mines aka “falls-of-ground”. A recently innovated borer mounted GPR tool 
was deployed for continuous upward looking image of the stratigraphy to help borers determine if 
unstable conditions are present in the mine roof. An example of GPR data acquired from a potash 
mine in Saskatchewan, Canada will be presented. 

 

• Microseismic monitoring: A passive seismic system is a sustainable way to monitor and map fractures 
over the life of the mine. These arrays of geophones/seismometers deployed to record seismic event 
of any size, can be stationed in-mine, within a borehole or on the surface covering the area of interest. 
The objective is to understand when the rock is breaking, where it’s breaking and by how much it is 
breaking (i.e. magnitude). Fractures affect the supporting capability of mine pillars and can provide 
passageway for water inflow (Source: Kovin, 2011). Continuous earthquake/microseismic monitoring 
is an effective way to inform operational decisions and decipher between potentially damaging large 
scale events versus relatively smaller events, which can be used to correlate with any potential mining 
related problems or hazards. A general overview will be provided about the geophysical use of 
microseismic mapping in a potash mine.  
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