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Jameson Land BasinNW SE

Modified from Hamann et al., 2005 

Sedimentary basin where occur numerous mineral occurrences 
through the entire sedimentary sequence 

The Jameson Land Basin 

How to explore for minerals with geophysical data?
 Direct targeting: Looking for geophysical

anomalies associated with the ore deposit

Requires the mineralization to have physical
properties contrasting with the host rocks

(density, magnetization, electrical properties)

 Indirect targeting: Looking for proxies

Interpretation of geophysical data 
to identify areas with geological settings

that are favorable for mineralization

Schematic vertical section



Volcanic rocks

Oxidized sediments

Requires a thick 
sedimentary package
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How do ore deposits form?
The mineral system approach (Knox-Robinson and Wyborn, 1997)



How do ore deposits form?
The mineral system approach (Knox-Robinson and Wyborn, 1997)
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 Magnetic data
 Drilling data
 Electromagnetic data (SkyTEM)
 Seismic data (2 lines)

 Structural data (3D photomapping + fieldwork)
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Identified faulted blocks 
with thick sedimentary package, 

filled-in with oxidized sediments (red-beds): 
good potential source of metals

3D geological  model

Modelling
of magnetic data
for sedimentary 

thickness estimation

Meters below sea level

Geometry and sedimentary thickness in the basin



Identifying structures 
and pathways 

for mineralizing fluids
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How do ore deposits form?
The mineral system approach (Knox-Robinson and Wyborn, 1997)



In this area, many mineral occurrences are structurally-controlled (faults) or intrusion-related

Faults and intrusions often result in a gain or loss of magnetic minerals where they occur, 
contrasting with the surrounding rocks and can therefore be mapped from magnetic data

20 km

Enhancing the magnetic 
signature of geological features

Relating magnetic structures
to known mineral systems

Mapping magnetic anomalies
and correlating them

with geological features

Identifying structures in the basin

20 km 20 km

Prospective areas for 
structurally-controlled 

mineralization



Identifying structures 
and pathways 

for mineralizing fluids
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How do ore deposits form?
The mineral system approach (Knox-Robinson and Wyborn, 1997)



Induced Polarization (IP) effects
reflect chargeability of the ground, possibly associated
with metal grains (mineralization) or clay-minerals (may

result from hydrothermal alteration)

Automated mapping of IP effects

Voltage decay analysis 
using Self-Organizing Maps

(Unsupervised learning algorithm 
for multivariate data analysis)

Classification
Spatial correlation
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Strong IP effects
Electromagnetic data: used to produce electrical 
conductivity/resistivity models of the subsurface 

 Identified 4 areas with strong IP effects
 Some of which are associated with clay-

altered rocks displaying Cu sulfides

Mapping alteration/mineralization

At each measurement location



Direct targeting with geophysical data may 
sometimes be limited but indirect targeting 
helps focusing mineral exploration into 
favourable geological settings 
– data integration is key!
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