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• UTEM explanation 

• What is EM modelling? Interpretation!! 
     Commonly referred to as computational Electro-
Magnetics is the process of modelling EM fields with 
physical objects and the environment. Data normally 
displayed in profile with qualitative interpretation 
matching type curves, gridding and imaging with CDIs. 

 

• Some case studies -  Nickel Rim South, Levack Footwall, 
Victoria and the Voisey’s Bay Ovoid 
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Simplest form of modelling	

Current in transmitter	

Increasing	Time	

Zero current	
+1A	

-1A	

What you measure 	
in receiver	

No Conductor	

LGL	



Simplest form of modelling	
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Simplest form of modelling	
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Note ‘time-channels’	
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Simplify when the geology allows it. 
 

The thin sheet approximation: 
 

• All current is constrained to flow in a sheet that is 
inductively thin. 
 
 
 
 
 
 
 
 

      

thickness approaches 0 

“Surface current density” 

Thin sheet approximation 
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Thin sheet approximation 
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Simplify when the geology allows it. 
 

The thin sheet approximation: 
 

• Easy to visualize fields.	 
 
 
 
 
 
 
 
 
 
 



Simplify when the geology allows it. 
 

The thin sheet approximation: 
 

• Many mineral deposits can be approximated as thin !
                                                                                       sheets. 
 
 
 
 
 
 
 
 
 
 

Image	from	Stewart	and	Lightfoot	2010 
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Thin sheet approximation 

Simplify when the geology allows it. 
 

The thin sheet approximation: 
 

• Many mineral deposits can be approximated as thin !
                                                                                       sheets. 
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Parametric models - sphere 

Image	from	Lightfoot	2007 
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Parametric models - sphere 

Image	from	Lightfoot	2007 
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Case Studies 

Ovoid Deposit, Voisey’s Bay, Labrador (MGEM)

Sudbury Locations

Levack Footwall Deposit 
 

Nickel Rim South 
 

Victoria Deposit 
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Aerial	View 

Looking	North 



Massive Sulphide Ore – The Ovoid 
   

70% Pyrrhotite 
15% Pentlandite 

10% Chalcopyrite 

Inco purchased Ovoid for $4.3B 
Vale purchased Inco for $18.2B 

Ore Value mined $15B from Ovoid 
Contains 3% Nickel, 2% Copper, 1% Cobalt - 37 million tonnes         

Courtesy CBC News 2018 



MGEM – Full MultiGrid EM Finite Difference Method  
Forward Modelling 

X-section of the multigrid expanding below the earth's surface.  
coarser-to-finer mesh boundaries shown in red 



EM modelling 

EM response of 
geology 
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EM response of 
geology 

'Geology’	model 
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Voisey's Bay Ovoid @ 500m Depth 



Ovoid modelled drilling  

Predicted in-hole response 
in Centre of Ovoid 

Predicted off-hole response 
South of the Ovoid 



Nickel Rim 
South 

Levack 
Footwall 

Victoria 

GSC Open File 4570 (2005) – 1:50,000
SUDBURY CASE STUDY 

LOCATIONS 



















Victoria deposit 

UTEM channel 1 measured (Black) and modeled (Red) profile response of  
Drillhole  FNX 1178. A 5% build in the Hw axial component was recognized 
and suggested a conductor lay ahead. Extending this hole resulted in the  
intersection of Zone 2 and a resulting strong EM response. 



Victoria deposit 

Measured (black) and modeled (red) 
response profiles from joint 
interpretation of FNX1182B, 1186A,  
1186C and 1188D.  
 
 
Off-hole responses and near miss  
in-hole features resulted in the mass  
of plates which approximate Zone 4 
of the Victoria Deposit. 
 
 
 
Portions of drillholes displayed within 
EM profiles are highlighted by 
green outline. 



Deposit starts 1132m below  
Surface. 
 
Drillhole FNX 1190 intersected  
417m of 1.3% Copper, 
0.6% Nickel, 2.2g/t TPM  
in Zone 4 
 
Thin plate models suggests  
mineralization extends down  
plunge. 
 
Borehole geophysical methods 
will most certainly remain  
crucial in defining Victoria's  
extent. 
 
Reserves are 12.5Mt of 
2.3% Copper, 2.2%Nickel and 
8.5g/t TPM 
 

Victoria Deposit 
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