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ü Magnetic anisotropy is a directional variability of a certain magnetic 

property, usually Anisotropy of Magnetic Susceptibility (AMS) 

ü Tool to study rock texture (Petrofabric) 

ü Compared to the other methods of fabric analysis (U-stage, X-ray 

texture goniometry, neutron texture goniometry, EBSD), AMS is fast, 

cheap, high-resolution, non-destructive. 

ü It can be applied to many samples covering whole outcrops, drill cores, 

or geological units. 

ü Application in structural geology and tectonics, volcanology, 

sedimentology, and paleomagnetism. 

Definition 

1. Definition and application in geology 



H 

M 

k = M / H M = Mi + Mr      

Mi = k  H 
Magnetic susceptibility 

Remanent magnetization Induced magnetization 
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üMagnetic susceptibility is the ability to acquire 

induced magnetization, i.e. ability to get magnetized 

k = Mi / H 



Diamagnetism 

k < 0 

Paramagnetism Ferromagnetism (s.l.) 

M M M 

k > 0 k >> 0 

Induced magnetization antiparallel to 

the external field 

Induced magnetization parallel to the 

external field 

Complex relationship between 

external field and induced 

magnetization: hysteresis curve 

Magnetic susceptibility relatively low 

and negative 

Magnetic susceptibility relatively low 

and positive 

Magnetic susceptibiliy relatively high 

No remanence No remanence Remanent magnetization 

quartz 
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hematite 
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M = k  H 

üMagnetic susceptibility is the ability to acquire 

induced magnetization, i.e. ability to get magnetized 

Contribution of selected minerals to 

whole rock susceptibility 

k = M / H 
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Magnetically isotropic material 

M1 = k H1 

M2 = k H2 

M3 = k H3 
 

Magnetization of anisotropic materials 

M1 = k11 H1 +  k12 H2  + k13 H3 

M2 = k21 H1 +  k22 H2  + k23 H3 

M3 = k31 H1 +  k32 H2  + k33 H3 

 
 

Matrix notation 

 M1   =   k11       k12      k13    H1 

 M2   =   k21      k22      k23    H2 

 M3   =   k31      k32       k33     H3 
 

Anisotropy magnetic susceptibility (AMS) 

Vector of magnetization Susceptibility tensor 

Vector of field intensity 
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Anisotropic magnetizing ellipsoidal grain 

ü If one magnetizes an ellipsoidal 

grain of magnetite and the 

magnetizing field is parallel to 

ellipsoid axes, the magnetization is  

parallel to the field. 

ü Otherwise, the magnetization 

deflects from the field.  

ü The relationship between field and 

magnetization is described by the 

susceptibility tensor. 

M = k  H 
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 M1   =   k11       k12      k13    H1 

 M2   =   k21      k22      k23    H2 

 M3   =   k31      k32       k33     H3 
 

Ellipsoid as geometrical visualization of tensor 
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Rock fabric defined from magnetic anisotropy 

Magnetic fabric 

Shape parameter 

Degree of anisotropy 

X 

Y 

k1  k2  k3 

km = (k1 + k2 + k3) / 3 

P = k1 / k3 

T = (2 2 - 1 - ) / (  - ) 

where  = ln k1,  = ln k2,  = ln k3 

+1 > T > 0 oblate (planar) fabric             

-1 < T < 0  prolate (linear) fabric 

Mean susceptibility 

Principal susceptibilities 
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Shapes of anisotropy ellipsoids 

Rotational prolate 
Triaxial prolate 

Triaxial oblate 

Neutral 

Rotational oblate 
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k1  k2  k3 

km = (k1 + k2 + k3) / 3 

P = k1 / k3 

L = k1 / k2 

F = k2 / k3 

 

T = (2  - 1 - 3) / ( 1 - 3) 

where 1 = ln k1, 2 = ln k2, 3 = ln k3 

       +1 > T > 0             

       -1 < T < 0 

Pj = Pa                         

a = (1+T2 / 3)           

Quantitative parametrs of anisotropy 

principal susceptibilities 

mean susceptibility 

degree of anisotropy 

degree of magnetic lineation 

degree of magnetic foliation 

 

shape parameter 

 

oblate (planar) ellipsoid 

prolate (linear) ellipsoid 

corrected degree of anisotropy 
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Flinn diagram (L-F plot) 
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Jelinek diagram (Pj-T plot) 
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Lambert projection, Lower hemisphere Degree of anisotropy vs. Mean susceptibility 

P-T plot (Jelinek plot) 
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Shape anisotropy 

Magnetite 

Magnetocrystalline anisotropy 

All other minerals 

Biotite Biotite 
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Hematite 

k1 = k2 >> k3 

P > 100 

 

 

Pyrrhotite 

k1 = k2 >> k3 

P > 300 

Magnetocrystalline anisotropy 
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Magnetocrystalline anisotropy 
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