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Some GPR Principles

Source: Sensors & Software Inc.

GPR Signal is sensitive to changes in:

• electrical conductivity    σ
• dielectric permittivity    ε
•(magnetic permeability   μ)
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GPR Survey Principles

Source: Sensors & Software Inc.
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GPR:   Factors to consider
Direct Air Wave

System Ring down

Calcrete      0.06  - 0.065

Direct Air Wave Response

Radar
Velocity

Sources of Noise

Source: Sensors & Software Inc.
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GPR Survey:  Antennas
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GPR Survey:  Antennas

Dune Survey
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GPR Survey:  Antennas
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GPR Survey:  Antennas for Paleo-channel work

25 MHz

12.5 MHz

Production Rate:

3.5 km/day



GPR Survey:    Namibian Case Studies
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Horizontal Loop Electromagnetic (HLEM) Test Survey:          50 m coil spacing    
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Trekkopje Mine

Terrain: 

Gypcrete 
& Calcrete
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Horizontal Loop Electromagnetic (HLEM) Test Survey:          50m coil spacing    
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Trekkopje Mine
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GPR Survey:    Namibian Case Studies
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GPR Survey:    Namibian Case Studies
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GPR   &    HLEM:  
Comparison

++-- 4 m depth 4 m depth 
resolution to +resolution to +-- 25 25 
m  m  provided provided 
resistivity not < 1 resistivity not < 1 
ohm.mohm.m

++-- 2 m depth 2 m depth 
resolution down to resolution down to 
++--5 m5 m

GypcreteGypcrete,,
CalcreteCalcrete
< 10 ohm. m< 10 ohm. m

++-- 4 m depth 4 m depth 
resolution to +resolution to +-- 35 35 
mm provided provided 
resistivity not > 30 resistivity not > 30 
ohm.mohm.m

++--2m depth 2m depth 
resolution down to resolution down to 
++-- 25 m 25 m 

Calcrete, Calcrete, AlluviumAlluvium
>10 ohm.m>10 ohm.m

HLEM (50m coil)HLEM (50m coil)GPR (12.5 MHz)GPR (12.5 MHz)EnvironmentEnvironment

Colour Key:
Good resolution & penetration
Poor resolution & poor penetration
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GPR   &    HLEM:  
Comparison
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GPR Survey:    Namibian Case Study:  Results
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GPR penetration: +GPR penetration: +-- 25 m 25 m 
in calcretised alluviumin calcretised alluvium

GPR penetration: +GPR penetration: +-- 5 m 5 m 
in cypcretesin cypcretes

‘‘Where you penetrateWhere you penetrate
the resolutionthe resolution

is hard to beat.is hard to beat.’’
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GPR:  Other Applications

Groundwater Table
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GPR:  Other Applications

Salt Water
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Fresh Water
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River

Mouth)

sea Omaruru River

beach

Saline water – fresh water
Interface
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GPR:  Other Applications

Pipe Pipe
Pipe

Pipe
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GPR:  Other Applications Diamondiferous
Gravels in

Kasai & Longatshimo
Rivers

(DRC)
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GPR:  Other Applications
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GPR:  Other Applications
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Gravel bars
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GPR:  Other Applications

K a s a i                                       R i v e r

Gravel bars



Acknowledgements:  Gem Diamonds Mining Company of AfricaAcknowledgements:  Gem Diamonds Mining Company of Africa

EARTHMAPS           CONSULTING

GPR:  Other Applications
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GPR:  Other Applications
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Thank YouThank You


