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Mylonites/Shear Zones 
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Mylonites 

ES, 8-26 

Narrow planar regions in which deformation is intense relative to that in 

adjacent rock. 
Characteristics: 

•fine-grained (relative to host rock) 

•foliated (parallel to shear zone boundary) 

•lineated (parallel to displacement direction) 

•fold transposition (high strain) 

•DPF: dimensional preferred fabric (dynamic recrystallization) 

•CPF: crystallographic preferred fabric (dislocation creep) 
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Types of mylonites 
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Terminology 
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The plane of observation to determine the sense of shear must be oriented normal to mylonitic foliation and parallel to the mylonitic lineation.
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Shear-sense Indicators - Grain-Tail Complexes 

sigma clast 

delta clast 
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Porphyroclast 

Ten Brink, 2000 

camphor clast in a matrix of OCP grains  
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Shear-sense Indicators – Fractured Grains 
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Shear-sense Indicators – Mica Fish 
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Shear-sense Indicators - Fabrics 

C-C’ fabric S-C fabric 
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Shear-sense Indicators - Summary 

Dextral Shear    Sinistral Shear 
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Strain – Rotation  

 β = Ω tan ψ = Ω γ  

 

β is rotation angle in radians (1 radian is 180°) 

ψ is angular shear 

γ is shear strain  

Ω is mechanical coupling 
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Digression: Porphyroblastesis 

prekin, staurolite 

postkin, chloritoid 

synkin, garnet 

synkin, snowball garnet 
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Shear zones and Strain 

  

 γ = 2/tan 2φ′  

 

φ′ is angle between foliation and 

shear-zone boundary 
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High Strain Regions and Transposition 
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Fold Transposition 
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Sheath Folds 
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Crystallographic Fabrics 

S 

C 
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Symmetry Principle (Curie Principle, 1894) 

The effect may have the same or a higher symmetry than the cause. 

The cause cannot have a higher symmetry than the effect produced. 

 

Example: 

Monoclinic c-axis fabric cannot be produced by coaxial (=orthorhombic) strain. 

But, the reverse can be true 
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CPF and Symmetry 

Symmetry Principle. 
(a) orthorhombic, (b) monoclinic symmetry.  

(c) Random distribution of c-axes reorganizes into (d) high-symmetry 

(orthorhombic) and (e) low-symmetry (monoclinic) pattern. 
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Low Temperature Fabric - DPF and CPF 

Jessell and Bons, 2002 

Low Th, i.e. single glide system 

(exponential creep) 

 
Th is homologous temperature: T/Tmelting (in K) 
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Fabrics in shear zones 

Relationship between shape, crystallographic 

fabric, mylonitic foliation (S) and shear plane (C) 

in a grain aggregate. 
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Crustal Fault Model 




