 Earth’s compostion:  Crust- solid



Mantle- 80% of Earth’s total matter- mostly solid




Outer core- liquid




Inner core- solid

Layered Earth- Differentiation by heavy elements and compounds migrating to center and lighter elements migrating to crust
Brittle behavior:  ruptures under stress (lithosphere)

Plastic behavior: bends or flows under stress (asthenosphere)

Boundary between litho and astheno approximately 100km

11 major plates, 9 minor, total 20 plates

3 types of plate boundaries:  divergent, convergent, transform
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Development of Plate tectonic theory:  1915 Continental drift hypothesis- Alfred Wegener
· All continents were joined together in a 
supercontinent “Pangea”
· Evidence- apparent fit on continents

· Fossil evidence

CD hypothesis was discarded for 40 years because 
there was no way to explain HOW
1960’s- Seafloor spreading hypothesis


-new seafloor created at mid-ocean ridges and moves away then is destroyed at subduction zones


- evidence came later- magnetism in rocks


- normal v. reversed polarities in the rocks

Two scientists studied lava flows all over the world and discovered that Earth’s magnetic field had changed in the past.
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-magnetic field generated by convention in outer core

- changes in polarity come from convention direction over time

Full spreading rate- how far two plates are moving apart 

Ex. N American and Africa are moving apart at 2.5 cm/year therefore NA plate is moving from mid-Atlantic ridge at 1.25 cm/year

Arctic ocean low spreading rates less than 1cm/year; high rates 18..3 cm/year in E. pacific rise
Oldest sea floor anywhere less than or equal to 180 million years old---NW Pacific
Convection:

convection is the slow creeping 

motion of Earth's rocky mantle in 

response to perpetual gravitationally 

unstable variations in its density.

The fundamental energy source 
within the Earth is heat, primarily 
provided by radioactive decay in 
the mantle

the rock is at temperatures of 

1000 to 2000°C and creeps like a very 

viscous fluid.

lithosphere, cools down by conduction of heat into the oceans and atmosphere, then contracts to become dense, and then sinks under its own weight at convergent plate boundaries.

This subducted material sinks to some depth in the Earth's interior where it is prohibited from sinking further. 
This stoppage creates a thermal boundary layer where sunken material soaks up heat via thermal conduction from below, and may become buoyant again to form upwelling mantle plumes.

