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D:  Magnetic exploration methods - summary

D1: Basic physics


Diamagnetic and paramagnetic behaviour, 

Susceptibility (k) and permeability (μ)


Magnetic flux density (B) and magnetic field strength (H)


Magnetic moment (M) and intensity of magnetization (I)


B = μH;  M=kH

Magnetic hysterisis loop. 

Induced and remnant magnetization


Curie temperature, Typical values of susceptibility for crustal rocks

D2: Magnetic fields of a dipole

D3: The Earth’s magnetic field


3.1 Internal component. Generated in core through complex dynamo mechanism

      Spatial variation – inclination and declination


      Temporal variation - westward drift, jerks, secular variation, and reversals.


3.2 External component. Due to interaction of solar wind and magnetosphere.  

       Magnetic storms, sunspot cycle and spatial-temporal variations


3.3 Comparison of the Earth’s gravitational and magnetic fields

D4: Magnetic fields of simple geological structures

4.1 Monopole

4.2 Dipole

4.3 Sphere and cylinder

4.4 Thin sheet 

4.5 Basement topography 

D5: Instrumentation and data collection techniques

5.1 Instruments

5.1.1 Flux gate magnetometer

5.1.2 Proton precession magnetometer

5.1.3 Alkali vapour magnetometer

5.1.4 Gravity gradiometer

5.2 Field techniques. 
5.2.1 Ground-based magnetic surveys

5.2.2 Aeromagnetic surveys

5.2.3 Marine magnetic surveys 
D6: Data interpretation

6.1 Half-width techniques

6.2 Reduction to the pole

6.3 Upward and downward continuation

6.3 Aeromagnetic maps

6.5 Computer modelling in 2-D and 3-D

D7: Applications of magnetic exploration methods

7.1 Detection of caves and tunnels

7.2 Archaeology
7.3 Environmental geophysics

7.4 Mineral exploration

7.5 Regional crustal structure

7.6 Hydrocarbon exploration with magnetic exploration

7.6.1 Thickness and extent of sedimentary basins

7.6.2 Geometry of salt structures

7.6.3 Direct detection of alteration associated with hydrocarbon seeps

7.6.4 Structure within sedimentary packages
D8: Geomagnetism and the dynamic Earth


8.1 Dynamo theory


8.2 Paleomagnetism and polar wandering


8.3 Seafloor stripes and Plate tectonics
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