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The Theory of Plate Tectonics
• All pieces of the Earth’s lithosphere are in slow, constant motion, driven by convection 

currents in the mantle.


• As plates move, they collide, pull apart, or grind past each other producing things such 
as volcanoes, mountain ranges, and deep ocean trenches. 



Movement of Plates
• Satellites are used to track plate movement.  
• They move about 1-24 cm per year.  
• North American and Eurasian plates move apart at a rate 

of 2.5 cm per year. (About as fast as your fingernails grow.)



Direction of Plate Movement
Plates moving in different directions create different 

types of landforms. 



Types of Plate Boundaries
• Divergent boundary- A plate 

boundary where two plates separate. 
• Convergent boundary- A plate 

boundary where two plates move 
toward each other. 

• Transform boundary- A plate 
boundary where two plates move past 
each other in opposite directions.



Divergent Boundaries
• Usually two oceanic 

plates that spread apart. 
• Magma rises through 

Earth’s cracks, called 
fissures, and new crust 
is formed. 

• Sometimes the magma 
erupts and forms 
volcanoes.  

• Rising magma, whether 
it erupts or not, puts 
pressure on the crust 
and creates more 
cracks.

• Creates mid-ocean 
ridges and rift valleys.



Divergent Boundaries: a.k.a. Sea-floor Spreading

– Molten material rises from the mantle and erupts. 
– The lava creates new rock/land at the ridge and pushes old 

rock to both sides of the ridge. 
– This process is called SEA-FLOOR SPREADING. 



Mid-Ocean Ridges
The mid ocean ridge is a mountain range on the floor of the world's 
oceans. 

A mid-ocean ridge or mid-oceanic ridge is an underwater mountain 
range, formed by plate tectonics. This uplifting of the ocean floor 
occurs when convection currents rise in the mantle beneath the 
oceanic crust and create magma where two tectonic plates meet at a 
divergent boundary.



Rift Valleys
• Rift valleys are in the 

center of the mountain 
range and runs down its 
spine.  

• The youngest rocks on 
the ocean floor are 
located in the rift valleys 
where magma pushes 
up the crust as it move 
from the upper mantle 
to vents on the ocean 
floor.  

• The molten lava cools 
and forms parallel lines 
of basalt rocks on each 
side of the rift valley 
during an eruption.



Mid-Atlantic Ridge
• Undersea mountain 

range. 
• Stretches from the Arctic 

to the southern tip of 
Africa. 

• Rate of spreading is 2.5 
cm per year. 

• Like this one, most 
divergent boundaries are 
under the ocean making 
them hard to study. 

• Mid-Atlantic Ridge 
crosses land in the 
country of Iceland.



Divergent Boundaries: 
East Africa

• East Africa is near another divergent 
boundary known as the Great Rift 
Valley. 

• Note how Saudi Arabia is separate 
from Africa. 

• This could be a new spreading 
center.  

• Plates at the edge of E. Africa could 
separate and allow the Indian Ocean 
to flood the area and make the 
easternmost corner of Africa a large 
island.



Earth’s Size Stays the Same
• Earth doesn’t 

get any bigger 
with new crust 
being created. 

• What happens 
to the old 
crust? 

• It must be taken 
away as new 
crust forms.  

• This is what 
happens at 
convergent 
boundaries.



Convergent Boundaries
• Occurs where two 

plates move toward 
each other.  

• Plates are either 
oceanic crust or 
continental crust. 

• Result: three types of 
convergent boundaries.  
• OCEANIC-

CONTINENTAL 
• OCEANIC-OCEANIC 
• CONTINENTAL-

CONTINENTAL



Oceanic-Continental 
Convergence 

Causes SUBDUCTION-when one 
plate sinks under another. 

A. Dense oceanic crust is 
pushed under less-dense 
continental crust to be re-
melted in the mantle. 

B. One plate with oceanic 
crust at the front collides 
with another plate with 
continental crust at the 
front.  

C. The denser oceanic crust 
subducts beneath the 
lighter continental crust, 
creating a trench and 
dragging "scum" down 
that melts and explodes 
back up in explosive 
volcanoes.

 • Result: trench and volcanic     
mountain chains

 • Example: Philippine Trench and    
Sierra Nevada Mountain Range



Oceanic-Continental 
Convergence: Locations

• The west coast of 
South America is near 
a subduction zone.  

• The Peru-Chile Trench 
is a very deep part of 
the ocean, not far from 
the coast.  

• The oceanic Nazca 
plate is pushing into 
and sinking under the 
continental South 
American Plate.  

• As the oceanic plate 
sinks, the continental 
plate is pushed up. 

What major 
landforms are on 
the west coast of 
South America? 
Many of these 
landforms are 
found near 
subduction zones. 



Oceanic-Continental Convergence: Earthquakes

What geologic events happen 
in western South America? 

•Earthquakes! Strong, 
destructive earthquakes are 
common in this region.  

How do they happen? 
•Sometimes, the deepest part 
of the subducting plate breaks 
into smaller pieces.  

•These pieces become locked 
in place for a long time.  

•Occasionally, they will 
suddenly move. This makes 
very large earthquakes.  

•These earthquakes can raise 
the land by as much as a few 
meters at once! 

The seismic activity is due to the Nazca tectonic plate. The plate 
is found in the eastern Pacific Ocean basin off the west coast of 
South America. In addition to the frequent earthquakes hitting 
Chile, the Nazca Plate is also responsible for the continued 
growth of the Andes Mountains and the active volcanic chain in 
the area. 



Oceanic-Continental Convergence: 
Volcanoes

•Volcanoes and volcanic 
eruptions are also found near 
subduction zones.  

•This is what happens in places 
like the Andes in South America 
and the Cascade Range in the 
Pacific Northwest.  

•When older, oceanic crust 
sinks beneath the continent, the 
hot mantle heats the rock and 
melts it. This rock then gets 
pushed up through the surface 
to form volcanoes. 
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Oceanic-Oceanic Convergence
• Subduction can also happen between two 

oceanic plates. 
• One plate with oceanic crust at the front 

collides with another plate with oceanic crust 
at the front. The denser of the two crusts 
subducts beneath the other, creating a trench 
and dragging "scum" down that melts and 
explodes back up in explosive volcanoes.

• The Mariana Trench in the Pacific Ocean is 
one example. This is where the Pacific Plate 
converges with the Philippine Plate. 

• Volcanoes also form near oceanic-oceanic 
subduction zones. 

• Over millions of years, the erupted lava and 
rock pile up on the ocean floor. Sometimes, 
the pile gets so high that the volcano rises 
through the surface of the ocean to form an 
island. 

 • Result: trench and volcanic island arcs      
 • Example: Aleutian Trench and Aleutian Islands      
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• When two continental plates meet 
head-on, neither subducts because the 
continental rocks are not as heavy as 
oceanic rocks. 

• Rather than subducting, both crusts 
buckle, folding mountains upward.

• The crust is pushed up or sideways.
• This is like what is happening 
between India and the rest of Asia. 
During the slow collision, the 
convergence of the two plates pushes 
up the Himalaya mountains and the 
Tibetan Plateau. 

Continental-Continental Convergence

 • Result: upfolded mountains      
 • Example: Himalyas and Appalacian Mts.      



Transform Boundaries

• When two plates slide 
past each other. 

• Also sometimes called 
a transform fault or 
fracture zone. 

• Most are on the ocean 
floor. 

• They connect spreading 
centers and make zig-
zag plate boundaries. 
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• Most transform 
boundaries can be found 
by looking at the patterns 
of shallow earthquakes 
that happen near them. 

• Only a few transform 
boundaries occur on land.

• The San Andreas Fault 
Zone in California is a 
transform boundary. 

Transform Boundaries



Earth’s Plate Boundaries
Prentice Hall, 2000



At convergent boundaries, plates move toward each other and collide. Where an oceanic plate collides with a continental plate, the oceanic 
plate tips down and slides beneath the continental plate forming a deep ocean trench (long, narrow, deep basin.) An example of this type of 
movement, called subduction, occurs at the boundary between the oceanic Nazca Plate and the continental South American Plate. Where 
continental plates collide, they form major mountain systems such as the Himalayas.

At divergent boundaries, plates move away from each other such as at the Mid-Atlantic Ridge. Where plates diverge, hot, molten rock rises 
and cools adding new material to the edges of the oceanic plates. This process is known as sea-floor spreading.

At transform-fault boundaries, plates move horizontally past each other. The San Andreas Fault zone is an example of this type of boundary 
where the Pacific Plate on which Los Angeles sits is moving slowly northwestward relative to the North American Plate on which San 
Francisco sits.

http://abyss.uoregon.edu/~js/glossary/plate_tectonics.html

OVERVIEW

http://abyss.uoregon.edu/~js/glossary/plate_tectonics.html
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Definitions

» fissure-  


