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Folds
During mountain building, compressional stresses often bend flat-lying sedimentary and volcanic rocks into wavelike ripples called folds.

The three types of folds are:


Anticlines


Synclines 


Monoclines.
Anticlines and Synclines
An anticline is usually formed by the upfolding, or arching, of rock layers.

Often found in associations with anticlines are downfolds, or troughs, called synclines.

The angle that a fold or fault makes with the horizontal is called the dip of the fold 

or fault.

Monoclines

Folds are generally closely associated with faults.

 Monoclines are large, step-like folds in otherwise horizontal sedimentary strata.


Monoclines seem to occur as sedimentary layers have been folded over a large


faulted block of underlying rock.

Faults

Recall that faults are fractures in the crust along which movement has taken place.

The rock surface that is immediately above the fault is called the hanging wall and the rock surface below the fault is called the footwall.

The major types of  faults are:

Normal faults


Reverse faults


Thrust faults


Strike-slip faults
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Normal faults occur due to tensional stress.

Reverse and thrust faults result from compressional stress.

These compressional forces generally produce folds as well as faults.

Shearing stresses produce strike-slip faults.

Faults are classified according to the type of movement that occurs along the fault.

Normal Faults 

Normal Faults occurs when the hanging wall block moves down relative to the footwall block.


The movement in normal faults is mainly vertical direction with some horizontal


movement.


Because of the downward motion of the hanging wall block, normal faults result


in lengthening or extension of the crust.

Reverse Faults and Thrust Faults.

A reverse fault is a fault in which the hanging wall block moves up relative to the footwall block.

Reverse faults are high-angle faults with dips greater than 45 degrees.


Thrust faults are reverse faults with dips less than 45 degrees.


Because the hanging wall block moves up and over the footwall block, reverse and 


Thrust faults result in shortening of the crust.

Most high-angle reverse faults are small…….cause only local displacements in regions dominated by other types of faults

Thrust faults exist in all scales.

   Examples of thrust faults:


Alps


Northern Rockies


Himalayas


Applalachians



Are thrust faults that have been displaced rock layers as far as 50 kilometers.
· Result of this large-scale movement is that older rocks end up on top of younger rocks.
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Strike-slip Faults

Faults in which the movement is horizontal and parallel to the trend, or strike, of the fault surface are called strike-slip faults.


Because of their large size and linear nature, many strike slip faults produce a trace


that is visible over a great distance.


Rather than a single fracture, large strike-slip faults usually consist of a zone of


roughly parallel fractures.  The zone may be up to several kilometers wide.


The most recent movement is often along a section only a few meters wide, which


may offset features such as a stream channels.


Crushed and broken rocks produced during faulting are more easily eroded, often 


producing linear valleys or troughs that mark strike-slip faults.

Example:  San Andreas fault in California 


            Great Glen fault in Scotland
Types of Mountains

Folding and faulting produce many of the Earth’s mountains.

In general, mountains are classified by the process that formed them.

The major types of mountains include


Volcanic mountains


Folded mountains


Fault-block mountains


Dome mountains

Mountain ranges and systems occur in long mountain belts that stretch along the edges of continents.  The Rocky Mountains and the Andes are part of the mountain belt that extends along the western sides of North and South America.

Volcanic Mountains

Volcanic Mountains from along the plate boundaries and at hot spots.
Igneous activity forms rock deep in the crust that can be uplifted as the result of plate

motions and isostatic adjustments.
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Folded Mountains

Folded Mountains are mountains that are formed primarily by folding.  Compressional


Stress is the major factor that forms folded mountains.

Thrust faulting also forms folded mountains which often are called fold-and-thrust belts.
Folded mountains often contain numerous stacked thrust faults that have displaced the folded rock layers many kilometers horizontally.

Examples of folded mountains:


Rocky Mountains


Appalachian Mountains


Alps in Europe
Fault-Block Mountains

Large scale normal faults are associated with fault block mountains.
Fault Block Mountains form as large blocks of crust are uplifted and tilted along normal faults.


Normal faulting occurs where tensional stresses cause the crust to be stretched or 


extended.



As the crust is stretched the block is called graben


Grabens produce an elongated valley bordered by uplifted structures



called horsts.




Above the grabens, tilted fault –block or horsts produce parallel rows




of fault-block mountains.




Examples:   Teton Range of Wyoming





        Sierra Nevada of California




These steep mountain fronts were produced over a period of 5 million




to 10 million years by many episodes of faulting.  Each fault produced 




just a few meters of displacement.
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Plateaus, Domes and Basins

Up-and-down movements of the crust can produce a variety of landforms, including plateaus, domes and basins.

Many of the factors that contribute to the development of mountains also create 

these landforms.

Within the crust these factors include:



Plate motions



Folding and faulting



Igneous activity



Isostatic activity

Plateaus

A Plateau is a landform with a relatively high elevation and more-or-less level surface.


To form a plateau, a broad area of the crust is uplifted vertically.


The Colorado Plateau in the southwestern U.S. is made up of sandstone and


other sedimentary rocks.


These rocks were laid down in horizontal layers hundreds of millions of years ago.


Before being uplifted more than 2 kilometers, the area was covered by a shallow sea.


One hypothesis is that a subducting plate, sliding from west to east beneath the 


North American plate, scraped off the bottom of the lithosphere.  This allowed the


overlying rock to rise, forming the Colorado Plateau.
Domes

Broad upwarping in the rock underlying as area may deform the overlying sedimentary 

layers.  When upwarping, produces a circular structure, called a dome.
The Black Hills of western South Dakota is an example of a dome.

Geologists thank that the Black Hills began to form about 60 million years ago when tectonic forces caused an upwarping of the North American plate in the region.
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The crystalline igneous rocks of the dome exposed today is older than the sedimentary rocks around the edge of the dome.

Sedimentary Basins

Downwarped structures that have a roughly circular shape are called basins.

Sedimentary basins form in several ways:


During  mountain building, plate motions can cause the crust to bend downward


to form a basin.


If the basin sinks below sea level, it may become a shallow sea.


Over time, sediments such as sand and the skeletons of ocean organisms are


laid down, forming layers of sedimentary rock.


Basins may also form along the edges of the continents where thick layers of 


sediments build up.

When forces in the crust uplift the sedimentary layers, the rock that fills the basin is exposed at the surface.


Result—the oldest rocks are around the edges and the youngest are near the center.

The plate motions that help to form the sedimentary basins can also destroy them.

Example:  when two continental plates collide, the ocean basin between them


closes up.  Sedimentary rock in the basin becomes part of the landmass formed


by the collision.

