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Plate Tectonics

Theory of the planet Earth

Pillow basalt

Alfred
Wegener
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Sea-Floor Spreading
• Harry Hess noticed 

ridges running down the 
center of ocean basins.

• Flat topped sea 
mountains called 
“guyots” are near sea 
level near the ridge, and 
fall deeper below the 
surface away from it.
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Oldest ocean crust is 170 Ma

Magnetic Reversal 
Evidence

• In 1964, Vine and Matthews 
published a paper on  
magnetic patterns on the     
sea floor.

• More than any other evidence, 
this paper helped to convince 
people that sea-floor spreading 
was real and that it could 
explain continental drift.
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African, Antarctic, Eurasian, Indian-
Australian, North American, Pacific, 

South American
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Driving forces for 
Plate Tectonics

1. Conveyor belt movement 
of the asthenosphere.

2. Ridge push (gravity 
sliding).

3. Slab pull (trench suction).

Plate Boundary Types

1.Divergent
2.Convergent
3.Conservative
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Divergent Boundary
• Evidenced by a linear ridge with a down-

dropped valley at the center.
• Once fully developed it always connects 

ocean crust with ocean crust.
• Produces basaltic lava and thus creates 

new sea floor.
• The spreading ridges connect around the 

globe to make the longest mountain chain 
on Earth.

Tensional stress

Normal faulting
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Convergent Boundary
• Characteristics depend 

strongly on what types of 
crust are coming together.
1.Ocean-Ocean
2.Ocean-Continental
3.Continental-Continental
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Ocean-Ocean Convergence
• One plate “loses” to the other and sinks.
• Forms a trench, and a arc of volcanoes on 

the side of the overriding plate.
• Zone of earthquakes shallow near the 

trench, and deep toward the volcanoes.
• Aleutian islands are a good example of 

the “island arc” of volcanic island behind 
an ocean-ocean trench.

Ocean-Continent Convergence

• Ocean crust sinks below continental crust.
• Trench on the ocean side, and a volcanic 

arc on the continental side.
• Zone of earthquakes that are shallow 

beneath the trench, and deepen toward 
the continent.

• The coasts of Washington and Oregon are 
good examples of this type.
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Continent-Continent Convergence
• One continent may start to go under 

the other, but eventually neither will 
sink fully into the mantle.

• They push each other up into large 
mountain belts with intense 
compressive force.

• Much folding, reverse and thrust 
faulting, and partial melting causing 
volcanic action.

• Himalayas a good example.

Conservative Boundary
• Plates slide past each other without 

creation or destruction of lithosphere.
• Intense shear stress at the boundary 

causes much deformation of the rock 
there.

• Broken and folded “melange”.
• San Andreas fault in California a 

good example of this.
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Magnetic inclination


