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Outline

• Basic principles – EM method

• EM-16 use/demo & survey set-up

• Data presentation, Fraser Filter

• Basic interpretation



Electromagnetics (EM)
Theory
Passing a current (AC) through a wire 

induces a primary magnetic field in the 
vicinity of the wire.

The primary magnetic field induces currents  
in bedrock conductors (if present).

The currents in the conductor induce a 
secondary magnetic field.

The secondary field is measured by a 
receiver



Electromagnetics (EM)

Uses
To detect buried metal in urban settings.
To map conductive geological strata, 

fault zones.
To delineate mineralized horizons (if 

conductive)

There are several types of EM surveys.



VLF-EM (Very Low Frequency)
The primary signal field induces a secondary field 

in a conductor in the bedrock. 

A conductor can be 

Metallic body, 
Graphitic horizons, 
Faults, 
Contacts between different bedrock units.

Conductor = Continuous body



VLF-EM

Submarine communications systems
use VLF transmitter stations at 

Cutler, Maine
Annapolis, Maryland
Seattle, Washington
Rugby, England
Bordeaux, France
(and others around the globe)



VLF-EM

Uses:

• Primarily used for locating/mapping 
near vertical mineralized beds or 
structures. 

• Depth of penetration approx. 50 m



VLF-EM

Advantages:

• Measurements are easily acquired; 

• Relatively cheap and good for reconnaissance;

• Uses an existing transmitter source;

• Does not require ground contact; 

• Can provide relatively deep measurements. 



VLF-EM

Ineffective if

• Rock layers are horizontal
• Soil is electrically conductive 
• Body not aligned approx. towards transmitter 
• Metal pipes, cables, power lines etc nearby
• Loss of signal from the VLF transmitter!! 





































EM-16
Receiver











Omni Plus Magnetometer / VLF-EM





VLF-EM
Data Recording

and Plotting





Omni Plus Magnetometer / VLF-EM













































Pitfalls for VLF-EM
• Recording the sign (+/-) of the numbers 

correctly

• Switching the facing direction or orientation 
during survey

• Presence of cultural features – power lines, 
cables fences, culverts, rebar, asphalt 
roadways, etc.

• Unforeseen causes of anomalies – eg.
Permafrost contacts, conductive surficial 
sediments



VLF-EM
St. Alban’s

Airborne Survey





























Airborne Magnetics, Central Newfoundland

Boomerang Horizon



Airborne EM, Central Newfoundland

Boomerang Horizon

Conductors – Graphitic sedimentary horizons









Pitfalls for VLF-EM
• Recording the sign (+/-) of the numbers 

correctly

• Switching the facing direction or orientation 
during survey

• Presence of cultural features – power lines, 
cables fences, culverts, rebar, asphalt 
roadways, etc.

• Unforeseen causes of anomalies – eg.
Permafrost contacts
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