
Lineaments: Fractures and faults



FRATURES

Fractures are Structures developed by brittle failure and are 

extremely widespread in the upper 10 km of the crust where 

temperature & confining pressures are relatively low ( 0 - 300C , 

0 - 4 kb).

→Fracture cover all discrete breaks in a rock mass 

    where cohesion is lost.

 *Faults:   Where the two sides are displaced    

                                                relative to each other.

 *Joints:   Where the two sides show no 

                                               differential displacement.



LINEAMENTS:

 → Fractures of tectonic origin

 → Always studied in relation with deformation history

 → It can be linear or curvilinear

 → It can be shorter (minor) or longer (major)

 → It can be a fault or a Joint













PARTS OF FAULTS



EVIDENCES OF FAULTS

Slicken Sides

Fault Breccia



CLASSIFICATION OF FAULTS:-

a) On the Basis of Orientation of Faults

  • Strike fault

  • Dip fault

  • Oblique fault

b) On the Basis of Dip Amount of Beds:

  • High angle fault > 40-  Straight line 

  • Low angle fault < 40-  Curvilinear in Strike



Dip Fault                                                               Strike Fault Oblique Fault



c) On the basis of Movement:

 Hanging wall down  

 Footwall Upwards -   Gravity   -    All boundary faults

 

 Normal Gravity Faults:

  • Grabben

  • Horst

  • Block faulting

 

 Reverse Faults:

     H.W  -  Upward Eastern boundary of Cuddapah basin

  F.W   -  Downward
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d) On the basis of Slip of Faults:- 

  • Strike slip fault

  • Dip slip fault

  • Oblique slip fault

e) On the basis of mode of occurrences:

  • Parallel fault

  • Step fault

  • En-echelon fault

  • Peripheral fault

  • Radial fault









EFFECT OF FAULT ON THE OUTCROP:-

• Repetition of outcrops

• Omission of outcrops

• Off setting of outcrops











EVIDENCES OF FAULTS



EVIDENCES OF FAULTS
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EVIDENCES OF FAULTS



JOINTS

Most rocks are broken by Relatively smooth fractures 

known as joints.

They are very closely spaced with a spacing of inches or 

fractions of inches

In British coal field they thought that the rocks joining 

along the fracture just as the bricks are put together in 

the wall.









DIMENTIONS/ CHARACTERS

 Lengths:    few feet to hundreds of feet

 Intervals:   feet to tens of feet.

➢No relative movements

➢If movement is perpendicular to the joint plane the joint is open   

   fissure.

➢Generally they are very tight but due to weathering it gets opened up.

➢In general they are smooth planes.

USEFULLNESS:

➢In quarry operations

➢Engineering projects

➢In High way project

➢Ground water prospecting

➢To determine the forces acted in the region.



ATTITUDE:

➢Horizontal, vertical and inclined

➢It has got the strike and dip.

CLASSIFICATION:

➢Geometrical

➢Genetic



Geometrical classification
On the basis of their attitude to the bedding or similar structures.

➢       Strike joint

➢       Dip joint

➢       Oblique / diagonal joint

➢       Bedding joint    



Geometrical classification  Conti………..

On the basis of its numbers / quantities

➢   Joint sets ( Parallel joints )

➢ Joint system ( two or more with different orientation)

                 (in some cases with one orientation but varying dips eg. N-S/30,50,80 degree)



GENESIS OF JOINTS:

 The causes may be several

➢Tectonic stress –   Causing fracturing essentially contemporaneous 

                                    with the tectonic activity

➢Residual stress  --  Due to events that happened long before the 

                                    fracturing.

➢Contraction --  due to shrinkage because of cooling or desiccation.

➢Surfacial movements – such as downhill movements of rocks or 

                                            mountain glaciers.



TYPES OF JOINTS:

i) Tectonic

➢Extension joints

➢Release Joints

➢Shear joints

ii) Residual stress:

➢Sheeting joints

➢Exfoliation joints

iii) Contraction:
➢Columnar joints

➢Mud cracks

iv) Surfacial movements :

➢Landslide and 

   related cracks 







REMOTE SENSING FOR 

LINEAMENT ANALYSIS



  SYNOPTIVITY

 MULTI SPECTRAL NATURE

 REPETIVITY

CREDIBILITY OF REMOTE SENSING



SOUTH INDIA MOSAIC



MULTISPECTRAL IMAGE

MSS 4 MSS 5

MSS 6 MSS 7



RECOGNITION OF FAULTS THROUGH REMOTE SENSING

•Linear feature in terrain

•Abrupt end of hills

•Juxta position of terrain of contrasting elevation

•Abrupt end of lithologies

•Abrupt end of folded structures

•Striking contrast in the intensity of weathering & degree of           

denudation

•Occurrences of older & younger tectonic land forms on either 

side of lineaments

•Contrast drainage density on either side.



Drainage anomalies like straightness

Sudden loss or emergence of drainage

Straightness in shore line

Occurrence of mass wasting phenomenon in desert

Occurrence of mineralisation along a lineament

Occurrence of high yield wells along a lineament

Occurrence of hot springs along a lineament

Occurrence of seismic epicenter along a lineament

Occurrence of plutonic bodies along a lineament.







SPOT FCC –LINEAMENTS OF STANLEY RESERVOIR AREA
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FAULT SCAR - SAN ANDREAS FAULT
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