The Earth

Universe/Big Bang 12-15 billion years ago

H and He

Cooling and Condensing of material –gravity!

Solar Nebula

Gas + cosmic dust-from supernovae

Solar System:  5 billion years began to form

Earth:  4.6 billion years old Ga (4600 million years Ma)

Heat due to collapse formed sun-nuclear fusion

Rocky planets (Mercury, Venus, Earth, Mars) and Gaseous planets (Jupiter, Saturn, Uranus, Neptune)  

Pluto Downgraded

Early Earth:  no stable crust –too hot radioactive decay plus bombardment

Melting and resorting of material-probably formed atmosphere and sent heavies to middle, lighter to outside

Compositional Layers

Core 3486 km:  Fe Ni

Mantle 2900 km:  Peridotite and other Fe/Mg rich silicates

Crust 5-70 km:  lighter silicates


Oceanic:  BASALT (MAFIC composition-high in Fe and Mg)


Continental:  GRANITE (FELSIC in composition-high in Al, and Si)

Higher Temperature and Pressure in the earth

Heat Transfer:  Conduction, Convection

Differences between oceanic and continental crust

Thickness

Composition

Density:  3.0 (oceanic) vs. 2.7 (continental) important for subduction

Age

Height

OVERALL COMPOSITIONS

Universe:  H, HE, etc

Earth:  Fe (35%) O, Si, Ni, Mg, Fe, S, Ca, Al

Crust:  O (45.5), Si (26.8), Al (8.4), Fe (7.06), Ca (5.3), Mg (3.2), Na (2.3), K (.9), Ti (.5)

Not important to know the %s, they are listed for reference.  Important to remember that these 8 elements (out of the 92 in the earth), make up over 99% of the composition.

Densities:  Earth:  5.5

Core:  10.7

Mantle:  4.5

Crust:  2.8

Again, the values for the densities are just for reference, important to remember that the layers get more dense as we go inward in the earth.

Earthquakes and Seismic Waves

Pieces of rock from inside the earth:  Xenoliths (example!)

Meteorites

Experimental Petrology (subjecting rocks to extreme Ps and Ts)

Deepest well:  12 km…

PHYSICAL PROPERTIES of layers:  mechanical strength-

Inner and outer core, 

mesosphere (lower mantle)   

asthenosphere, 

lithosphere

Cratons, Mountain Belts, Ocean Floors

Major Rock Types and how they form…

Igneous-crystallize from a liquid (magma)

Sedimentary (accumulation of particles at the surface)

Metamorphic (changed rocks due to elevated pressures and temperatures (solid state transformation)

