Structural Geology - Faults

Stress – the force acting on a surface.

Strain – deformation resulting from stress.

Deformation –change in shape or volume of a rock in response to stress.

Stress

Uniform – 
Compressional, same in all directions

Differential – 


Compressional, applied force is greater in one direction

Tensional, pulling apart

Shear, acts parallel to a surface

Strain- measured in % change


Types of change

· Expansion

· Contraction

· Rotation

Deformation


1. Elastic – nonpermanent, rock returns to original shape


    Elastic limit – the point beyond which permanent deformation occurs.


2. Ductile – permanent change in the shape by bending or flowing


3. Brittle – permanent change in the shape when the material fractures or cracks.

Factors affecting deformation


1. Temperature – as the temperature increases, materials become more ductile.


2. Confining pressure – as pressure increases (weight if overlying rock), materials become more ductile.


3. Rate of deformation – if stress is applied rapidly, rocks will tend to be brittle.


4. Composition of the rock – at the same temperature and pressure, some rocks will be more brittle than others.

Strike – the orientation of a line of intersection between a rock layer and a horizontal plane.

Dip – the angle between a tilted surface and a horizontal plane.

Fractures (Joints) – any break in rock along which no appreciable movement has taken place.


Causes of fractures

· Folding

· Faulting

· Cooling
Faults


1. Dip – Slip



a. Normal fault



b. Reverse fault




1. high angle




2. low angle (thrust fault)


2. Strike – Slip



a. right – lateral



b. left - lateral


3. Oblique – Slip



has components of both dip and slip 

Folds

1. Rules for folds 

a. Anticline 

1. Age - oldest rocks at axis 

2. Dip - beds dip away from axis 

3. Plunge - fold plunges toward the closed end of the outcrop 

b. Syncline 

1. Age - youngest rocks at axis 

2. Dip - beds dip toward the axis 

3. Plunge - fold plunges toward the open end of the outcrop 

c. Monocline 

1. has only one dipping limb and is associated with basement block faulting

d. Structural Dome 

1. Age - oldest rocks at center 

2. Dip - beds dip away from center 

e. Structural Basin 

1. Age - youngest rocks at center 

2. Dip - beds dip toward the center 

f. Degree of folding 

1. Symmetrical 

2. Asymmetrical 

