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The Objective 



Study Area Geological Setting 

2ŜǎƪŞ ǎǘǌŜŘƻƘƻǌƝ, 
Eger Graben, branch 
of Rhine Graben. 

Rocks:    Basanite               
 Bostonite 
 Camptonite 
 Tinguaite 

 Age: Miocene 



Geological Setting 



N = 146 
Max 
Min Max 

Min 
N = 154 

Dike Plane Normal  Inverse 

       Most common                              Relatively Unfrequent                     

Variable Low-field Variation of Susceptibility 
Depends on Ti Content in Titanomagnetite. 

Purpose of this study: 

Variation of Anisotropic Susceptibility with 
Low-field. 

Magnetic Fabrics are 
Mostly Normal, 
Seldom Inverse,     
and Rarely Oblique. 

AMS Pattern Observed in Dikes 
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AMS Fabric in Two Selected Dikes 

Normal Fabric Inverse Fabric 
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Respective AAMR Fabric 

Normal Fabric Normal Fabric 
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(Chadima et al. 2008) 

Four End-Point Scenarios 



Locality CS10 ς moderate variation in P, no variation in PD 
Locality CS34 ς strong variation in P, strong variation in PD 

Variation in k1, k2, and k3 

Variation in k1 and k3 

What is the Nature 
of Low-field 
Variation of AMS ?? 
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Low-field Variation of Principal Directions (PD) 



Standard AMS Theory:       M = k H 

Magnetization (vector M) is linearly related 
to field intensity (vector H) , susceptibility 
(second rank tensor k) is constant.  Valid 
for para, dia, initial susceptibility of ferro.  

AMS in Rayleigh Law Region: 

M =  kfiH + ˁ H + h HH 

k = kfi + ˁ  + h H 

kfi  dia-, paramag. susc., ˁ  initial susc.,     

ʰ Rayleigh coefficient tensors are all field 
independent. Field-dependent is hH. 

AMS above Rayleigh Law Region: 

M =  kfiH + ˁ H + F(ˁΣH) 

F(ˁΣH) matrix function of M vs. H relation  

Low-field Anisotropy of Susceptibility 



Possible Causes of AMS Variation 

1. Susceptibility Tensor is of higher rank than rank two 

2. Superposition of field-independent  and field-
dependent contributions 

 

Solution: 

1. Study of low-field variation of large set of directional 
susceptibilities 

2. Evaluation of quality of fit by second rank tensor 

3. Calculation of field dependent and field-independent 
tensors 

Low-field Anisotropy of Susceptibility 



�‡ Accuracy within one range:   ҕ0.1 %  
�‡ Accuracy of absolute calibration:  ҕ3.0 % 
�‡ High sensitivity of phase determination  0.1ϲ  

Single operating frequency in field range (in peak values) 
�‡ 1220 Hz (~1kHz)  5 - 750 A/m 

�‡ In-phase susceptibility 
�‡ Out-of-phase susceptibility (Precise and Calibrated!) 

The Instrument ς KLY5 Kappabridge 


