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AMS (Anisotropy of Magnetic Susceptibility) 

Kmax: mineral grains aligned along the direction of 

maximum magnetic properties

Kmin: direction of minimum magnetic properties

(Ruth Soto,2013) 2

• In sedimentary rocks, this fabric 

is often controlled by the 

preferred orientation of platy 

minerals, like clays, which align 

during deposition or compaction.



Introduction

• AMS (Anisotropy of Magnetic Susceptibility) is a rock fabric analysis technique study rock fabrics 

through the preferred orientation of magnetic minerals.

• In this study, which focuses on sedimentary rocks, the AMS fabric is primarily controlled by clay 

minerals aligned during deposition or compaction.

• It focuses on the northwestern Tunisian Atlas, which records extensional and compressional 

tectonic phases.

• The aim is to evaluate the reliability of AMS directions against structural markers.
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Study area
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Methods

• AMS analysis:

• Measure Kmax/Kint/Kmin axes to define magnetic fabrics

• Identify 4 fabric types (sedimentary, normal, inverse, undefined) 

• Structural analysis:

• Measure faults and veins in the field

• Stress tensor inversion to compare with AMS results
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Result 1 – AMS fabric classification

Sedimentary Normal Inverse Undefined

Kmax, Kint, Kmin

• Kmin: vertical

• Kmax don’t have a specific 

direction. 7



Result 1 – AMS fabric classification

Sedimentary Normal Inverse Undefined

Kmax, Kint, Kmin

• Kmin: vertical

• Kmax parallel to the bedding 

plane.

• Kmin: vertical
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direction. 8



Result 1 – AMS fabric classification

Sedimentary Normal Inverse Undefined

Kmax, Kint, Kmin

• Kmin: vertical

• Kmax don’t have a specific 

direction.

• Kmin: vertical

• Kmax parallel to the bedding 

plane.

• Kmax shows in unexpected 

direction.

• All points are scattered.
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Result 2 

AMS & Structural data 
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Result 2 - AMS & Structural data 

Sequence ➀

• E–W normal faults

• Sigma 1 is almost vertical.

Sigma 1

Sigma 2

Sigma 3

Sigma 1 = Largest principle stress

Kmax, Kint, Kmin

Kmax aligned with sigma 3 & sigma 1 is vertical
→ compressional setting
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Sigma 1

Sigma 2

Sigma 3

Result 2 - AMS & Structural data 

Sequence ➁

• 2 sets of conjugates

• Compression: N-S

• later period: NW-SE

• AMS shows a  normal fabric, but 

Kmax axes misaligned with σ₃ → 

early extension signal preserved

Kmax, Kint, Kmin

Sigma 1 = Largest principle stress
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Sigma 1

Sigma 2

Sigma 3

Result 2 - AMS & Structural data 

Sequence➂

• conjugate fractures reflect a 

NW–SE compressional regime

Kmax, Kint, Kmin

Sigma 1 = Largest principle stress
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Discussions

• AMS lineation aligns with tectonic σ3 in many sites 

(e.g., ➀Hmaima), confirming extensional fabric.

• For the ➂Bahloul, Kmax is perpendicular to the NW-SE 

trending “σ1” which is associated with the shortening 

direction.

• ➁Fahdene shows exceptions: AMS fabric not always 

consistent with structural data.

Sigma 1

Sigma 2

Sigma 3
Kmax, Kint, Kmin

➂ Bahloul

➁ Fahdene

➀ Hmaima
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Sigma 1

Sigma 2

Sigma 3

Discussions
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• AMS can retain tectonic memory 

beyond what brittle structures 

reveal, especially in low-strain 

formations.



Conclusion

• The AMS fabric successfully captured deformation records formed during early burial or early 

tectonic processes at most sites.

• Even after later compressional events, AMS fabric remains well preserved in certain stratigraphic 

units.

• Normal magnetic fabric serves as an important tool for evaluating paleostress orientations in low-

strain regions.
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Thanks for your listening!
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dia-, para-, ferri-, ferromagnetic mineral
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dia- magnetic mineral 抗磁性礦物

• Characteristics:

o Exhibits very weak magnetism only in the presence of an external magnetic field, and 

the induced magnetization is in the opposite direction of the applied field. The 

magnetism disappears immediately once the field is removed.

• Examples:

o Quartz, Calcite, Gold, Bismuth, and other non-magnetic minerals.

• Magnetic origin:

o No unpaired electrons; the magnetic response arises from induced currents in 

electron orbitals that generate a magnetic moment opposing the external field.
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para- magnetic mineral 順磁性礦物

• Characteristics:

o Slightly magnetized only in the presence of an external magnetic 

field; very weak magnetism and does not retain magnetization once 

the field is removed.

• Examples:

o Illite, Kaolinite, Muscovite, and other clay minerals.

• Magnetic origin:

o Weak magnetic moments due to unpaired electrons.
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ferri- magnetic mineral 次鐵磁性礦物

• Characteristics:

o Intermediate between paramagnetic and ferromagnetic; exhibit 

strong but weaker magnetism than ferromagnetic minerals.

• Examples:

o Magnetite, Maghemite, Pyrrhotite

• Magnetic origin:

o Magnetic moments in opposite directions are not fully canceled

out, resulting in residual magnetism.
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ferro- magnetic mineral 鐵磁性礦物

• Characteristics:

o Can retain strong magnetization permanently, even without an external 

magnetic field.

• Examples:

o Iron (Fe), Nickel (Ni), Cobalt (Co).

• Magnetic origin:

o Spontaneous alignment of magnetic moments, producing strong magnetic 

fields.

✓ NOTE**

These minerals may dominate AMS signals during analysis, but are 

relatively rare in sedimentary rocks.
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➀ Hmaima
➁ Fahdene

➂ Bahloul ➃ Aleg

K: magnetic susceptibility  K=
𝐾𝑚𝑎𝑥+𝐾𝑖𝑛𝑡+𝐾𝑚𝑖𝑛

3
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