
Mountains and Mountain Building: Chapter 11

Objectives: 

1)Explain how some of Earth’s major mountain belts 
formed

2) Compare and contrast active and passive 
continental margins

3) Explain how compression, tension, and shear 
stress deform rocks

4) Compare and contrast anticlines and synclines



Objectives continued: 

5) Distinguish between the three major 
types of faults – normal, reverse, and 
strike-slip

6) Classify mountain ranges by their most 
prominent features

7) Compare and contrast folded mountains, 
dome mountains, volcanic mountains, and 
fault-block mountains



Rock Deformation

 Deformation is a general term that refers to a 

change in size or shape of rocks in the earth's crust.

 Deformation occurs when stress, or a force over a 

given area occurs.

 The four factors that influence rock deformation are 

temperature, pressure, rock type, and time.
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Stresses
(11-2 Questions, #1)



Folds
(11-2 Questions, #2)
 Compressional Stress can cause rocks to fold or 

bend, much like sheets of paper.

 When a fold bends upward in an arching shape, an 

anticline forms.

 When a fold bends downward in the shape of a 

trough, a syncline forms.



Objective – 4: Compare and Contrast Anticlines 

and Synclines

Syncline



Objective – 4: Compare and Contrast Anticlines 

and Synclines

Anticline



(11-2 Questions, #3)



Faults
 Stresses can also cause a fault or fracture in the 

earth's crust to occur.

 When discussing the relative motion of the earth's 

crust along faults, the hanging wall or head wall 

refers to the side of the fault that rests on the foot 

wall.

 The foot wall is the side of the fault that appears to 

support the head wall or hanging wall.



Faults

 Normal faults – these are caused by tensional 

stresses.  When this occurs the head (hanging) wall 

moves down relative to the foot wall.

 Reverse Faults – faults that are caused by 

compressional stress.  In the case of a reverse fault, 

the hanging wall moves up relative to the footwall.

 Thrust Faults – these faults are low angle (less than 

a 45 degree angle) reverse faults.

 Strike-Slip Faults – These faults move side to side.



Faults



Faults



 http://www.radford.edu/jtso/GeologyofVir

ginia/Structures/GeologyOfVAStructures

4-2a.html

http://www.radford.edu/jtso/GeologyofVirginia/Structures/GeologyOfVAStructures4-2a.html


Faults
(11-2 Questions, #4)

 Reverse fault

 Caused by 

compressional 

forces

 Hanging wall 

moves up 

relative to the 

foot wall

• Normal fault

– Caused by 

tensional forces

– Hanging wall 

moves down 

relative to the 

foot wall



Faults
(11-2 Questions, #5)

 Thrust fault

 Reverse fault in which the fault plane dips 45o or 

less from the horizontal



Faults
(11-2 Questions, #6)

 Strike-slip faults – plates move horizontally 
past one another



Faults
(11-2 Questions, #7)

 Joint – break in bedrock where no apparent 

movement has occurred

 Fault – break in lithosphere along which movement 

has occurred



Fault Activity

 Crack (or fault) shows movement

 Joint doesn’t

 Show your partner your crack and your 
joint

 Hanging wall and foot wall are names for 
the different sides of faults
 Put your finger on your crack and slide your 

finger straight upward (not following the 
diagonal crack); the block your finger ends up 
resting on is always the hanging wall

 Demonstrate to your partner

 Flip your blocks upside-down and try again



Reverse Fault



Normal Fault

 Apply tension by slightly pulling your 

crack apart

 Observe your hanging wall slide downward



Strike-Slip Fault

 Shearing, or tearing fault

 Ripping in opposite directions



Thrust Fault
Thin-skin thrusting – type of reverse fault - <45o



Anticlines and Synclines



Joints

 Breaks in bedrock where no apparent 

movement has occurred

 Can result from the same stresses that 

form mountains

 surface is usually a plane

 Can provide channels through which 

water flows





11-3 Mountain Building

2 continental plates move 

toward each other, collide, 

subduction stops, rocks at 

edge crumble up onto folded 

mountains

Ex: Appalachians, Alps, 

Northern Rocky Mts, Urals, 

Himalayas

Volcanic activity tends to form 

mountains

Ex: Cascades, some 

Himalayas

Uplifting forces or igneous 

intrusions push rock layer up 

into a dome

Ex: Rocky Mts on Colorado 

Plateau border

Uplifting tension due to forces 

stretching the Earth’s crust 

and faults from along the 

surface; blocks of crust are 

thrusted upward

Ex: Sierra Nevada, Wasatch 

Range, Teton Range



Indian plate pushing Eurasian plate

Western US crust is being uplifted

Great Rift Valley rising magma is forcing crust upward



11-3 Mountain Building

 Mountains that are formed by compressional 

stresses are called folded mountains.

 In folded mountains, compressional stresses can 

cause anticlines and synclines to occur, or they can 

produce reverse faults and thrust faults.

 Examples of folded mountain ranges are the 

Appalachian Mountains, The northern Rocky 

Mountains, and the Alps in Europe.



Folded Mountains

(11-3 Questions, #1)

What type of mountains tend to form when 

two landmasses collide?

 Folded Mountains



Folded Mountains



Folded Mountains



Folded Mountains



Folded Mountains



Folded Mountains
(11-3 Questions, #2)

What type of boundary is this?

 Subduction (convergent)

Which plates are the continental plates?

 India / Eurasian (Tibet); (on both sides of 

the ocean)



Folded Mountains
(11-3 Questions, #3)

What type of boundary is this?

 Collision (convergent)



Folded Mountains

(11-3 Questions, #4)

What is a dome mountain?

 A nearly circular folded mountain

 An individual isolated structure occurring 

in areas of flat-lying sedimentary rocks

 Does not exist in mountain chains



Folded Mountains
(11-3 Questions, #10)

How is compression involved in forming 

folded mountains?

 Compression = squeezing

 Most folded mountains form as 2 plates 

converge and collide, squeezing the rocks 

in between



Dome Mountains
(11-3 Questions, #5)

How are the following mountains similar?

Both are dome mountains.



Dome Mountains
(11-3 Questions, #5)

How do their modes of formation differ?

Plutonic Dome

-igneous activity (such as a 

laccolith) causes overlying 

rocks to bulge upward

-center rocks are younger 

than outer rocks

Tectonic Dome

-dome forms as the result of 

uplift

-all the rocks were present 

before the uplift occurred



Dome Mountains

(11-3 Questions, #6)

How can you tell which is a plutonic and which is 

a tectonic dome?

Plutonic = igneous core

Tectonic = rock layers are uplifted; core rocks 

are older than overlying sediment



Dome Mountains

(11-3 Questions, #7)

How do dome mountains differ from large 

anticlines?

Dome Mountains = result from vertical forces

Anticlines = result from horizontal compression



Volcanic Mountains

 Volcanic mountains tend to form on the 

overriding plate at a subduction zone.

(11-3 Questions, #8)

Where do volcanic mountains tend to form?



Fault-Block Mountains

 Fault-block Mountains = when Earth’s crust is 

slowly lifted up

 The crust is stretched (tensional forces) and 

normal faults are created

 As uplift continues, whole blocks of rock are 

pushed up

(11-3 Questions, #9)

How do fault-block mountains form?



Fault-Block Mountains



Objective – 6: Classify mountain ranges by their 

most prominent features.

 Horsts & Grabens

Caused by: tensional stress and 

normal faulting



Objective – 6: Classify mountain ranges by their 

most prominent features.

 Horst

• When large blocks are 

thrust upward between 

normal faults

 Grabens

 When large blocks drop 

between normal faults

 Graben is a German word for 

a ditch or trench.



What to know:

 How are the different types of mountains 

different and how are they similar?

 How do all 5 types of mountains form?



Objective – 7: Compare and contrast folded mountains, dome 

mountains, volcanic mountains, and fault-block mountains.

Type of Crust Where are they 

found

Uplift Mechanism Examples of 

Plutonic Dome 

Mountain:

Crustal and 

igneous rock 

inland

Isolated structures in 

flat lying 

sedimentary rocks

Igneous intrusion Border of the 

Colorado 

Rockies

Tectonic Dome 

Mountain

Crustal rock inland Isolated structures in 

flat lying 

sedimentary rocks

Uplift force Adirondack Mtns.

Folded 

Mountain

Continental Crust Continental –

continental plate 

boundaries

Continued plate 

movement

Alps, Appalachians

Volcanic 

Mountain

Continental, near 

Subduction 

boundary

Subduction boundary Volcanic material 

(magma, ash, etc.)

Cascades

Fault-block 

Mountain

Continental Western US Uplift forces Sierra Nevada 

Mountains



Mountains

End


