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• Density variations

• Strength

• Rheology

Why do plates move?  
Gravity provides the 
force responsible for 

plate motion.
Some 
Other 

Important 
Variables:



• Slab pull (most important)

• Ridge push (important)

• Trench pull or asthenosphere 
counterflow (locally import)

• Convection:  viscous drag by a 
convecting mantle (?)

• Eötvös force, et cetera

Why do plates move?
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Mid-Ocean
Ridge Axis

oceanic crust

upper-mantle
lithosphere

With increasing distance from the 
axis of the mid-ocean ridge, ...

• the age of the lithosphere increases
• the depth to the sea floor increases
• the thickness of the upper-mantle 
   lithosphere increases due to cooling and 
   accretion from below, so
• lithosphere thickness increases



What will happen when 
the wedge is removed?



Gravity acts on the mass of 
the train, causing down-slope 

motion



Gravity acts on the mass of 
the lithosphere, causing 

motion away from the ridge
Mid-Ocean
Ridge Axis

oceanic crust

upper-mantle
lithosphere

upper-mantle asthenosphere

lithosphere

“Ridge push” is really more like 
“ridge slide”



Plate motion relative to the Hawaiian hot spot, from 
Gripp and Gordon (1992)
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Bottom line:  The motion of each individual plate is a combination of motion 
toward a subducting edge, away from a spreading ridge, or toward a trench.
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