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INTRODUCTION 

 Faults typically form as a network 

 How do we best interpret interacting faults and tell between 
different types of fault interaction? 



HOW DOES A FAULT 
NETWORK FORM? 
Forms within single stress field (top) 

By mutual abutting & cross-cutting 
relationships of conjugate fields 

Overprinting/superposition of ≥2 
stress fields (bottom) 

Interactions between faults of different 
ages/type are produced 

By reactivation of pre-existing faults 

 



INTERACTING FAULT TYPES 

 Geometrically linked 

 Kinematically linked 

 Combination of the two 



GEOLOGICAL BACKGROUND OF 
FIELD EXAMPLES 

 Deformation history 
 Normal faults striking ~95o & related gentle folds 

 Sinistral shear then dextral reactivation of some 95o striking normal 
faults 

 Reverse-reactivation of Mesozoic & older structures 

 Reverse-activated normal faults cut by strike slip faults 

 Joints post-date faulting 



Range of fault interactions occurring along the Somerset coast in the United Kingdom 



GEOMETRIC RELATIONSHIPS BETWEEN 
INTERACTING FAULTS 

 Faults are isolated, fail to interact & are not connected (Figure 4) 

 Faults interact when approaching each other (Figure 5A) 
 Kinematically, but not geometrically linked 

 One fault abuts another (Figure 5B) 

 Earlier fault cut by & displaced by later fault (Figure 5C) 

 2 faults mutually crosscut each other (Figure 5D) 



Geometric relationships between faults are characterized and identified based on 
if and how they intersect. 



Additional characterization for intersections between normal faults, according to 
relative dip directions of faults, & whether it’s in the hanging wall or footwall. 



KINEMATIC RELATIONSHIPS 
BETWEEN INTERACTING FAULTS 
Defined on basis of relationships between 
intersection line 

• Parallel to displacement direction (top) 

• Perpendicular to displacement direction (middle) 

• Parallel to displacement direction of one fault & 
perpendicular to that of the other (bottom) 

• May also be curved 



DISPLACEMENT & 
STRAINS BETWEEN 
INTERACTING FAULTS 
Defined on basis of relative shear 
stress of interacting faults 

• Antithetic relationship (top) 

• Synthetic relationship (middle) 

• Neutral relationship (bottom) 



RELATIVE AGE 
RELATIONSHIPS BETWEEN 
INTERACTING FAULTS 
• 2 intersecting normal faults 

synchronously active (a) 
• Normal fault cut by a later dextral 

strike-slip fault (b) 
• Calcite veins showing trailing 

relationship (c) 
• East Quantoxhead fault (d)  
• Trailing: two faults/fractures 

connected through an older 
fault/fracture 

• Descriptive schemes break down 
for faults involving more than one 
deformation event 

• Some early faults passively folded 
by later fault, found in footwall-
propagating thrust systems 



DISPLACEMENTS ALONG 
INTERACTING FAULTS 

 On Synchronously Active Faults 
 Displacement transferred between sub-parallel interacting normal faults 

going across relay ramps 
 Relay Ramps: came from high displacement gradients near tips of 

interacting faults & displacement transferred between them 

 On Non-synchronous Faults 
 A fault can control displacement activities of another fault, despite 

differences in age 
 Some earlier faults act as mechanical barriers to later faults 
 Some faults show “trailing” geometries/kinematics 
 Older fault renews displacement between younger faults (Figure 12c) 



INTERACTION DAMAGE ZONES 

 An area of deformation from interaction of >2 faults 
 Approaching Damage Zones 

 Area of deformation related to intersection between ≥2 non-intersecting faults 

 Intersection Damage Zones 
 Area of deformation around intersection point of ≥2 faults 



INTERACTION DAMAGE ZONES (CONT.) 

 Deformation centered in zones of interacting & intersecting faults 
 Fluid migration & entrapment are influenced by said faults 

 Strain is concentrated in deformation areas to take up 
displacement variations along faults & to set up space problems 
from fault interaction 

 Interaction damage zones supposedly control fluid flow around 
interacting faults, provided fluid flow takes place in subsurface 



EFFECTS OF FAULT INTERACTION ON 
SUBSEQUENT DEFORMATION 

 Faults serve as mechanical barriers controlling subsequent deformation 
 In situ stresses are perturbed around non-active faults 

 Perturbation appears especially acute in fault interaction zones 



CLASSIFICATION 
SCHEME 
Based on the following 
• Geometric relationships 
• Angles between intersection lines 

& displaced directions 
• Strain occurring at & around 

interaction/intersection zones 
Useful tool to analyze fault systems 
• Puts emphasis on geometric, 

kinematic, & temporal 
relationships between network 
components 



CONCLUSION 

 Certain criteria is used to determine & identify fault interactions 
 Geometric relationships 

 Relationship between intersection line & displacement direction 

 Displacement & strain in interaction zone 

 Relative age relationships 

 Scheme allows us to understand stresses & strains occurring 
around fault interaction, & determine its damage 

 Interaction damage zones defined as forming between ≥2 faults 
of any behavior/age interacting w/each other 
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