Earth’s Structure







24 October 2006

Today’s Lecture

Earth’s Structure



Seismology



Layers



Composition (crust and core)




More minerals on the crust

Geomagnetism



The earth produces its own magnetic field through the motion of liquid iron near the centre of the earth

Major Layering


Crust 

0 – 40 km

Varies – 40km more common on continents



Under oceanic crust, only 5-10km thick


Mantle



40 – 2891 km thick


Core



Liquid Iron Outer Core




2891 – 5150 km




Key spot of creation of geomagnetism



Solid Iron Inner Core




5150 – 6370 km


Crust and mantle = silicate shell


Seismology is chiefly used to learn about layering



Use of sound waves through the Earth (seismograms)



Two ways




Provide the energy source (truck experiment)





Used for only things that aren’t very deep





Max about 600 km deep





Best for studying the first 40 – 50km




Earthquakes






Use the sound wave energy to study the deepest parts of the earth





Use recording stations





Earthquakes only occur in certain zones (plate boundaries)





Plates move because the mantle moves





While the mantle is rocky and semisolid, but moves over millions of years

Seismology


Earthquakes send seismic waves through the earth


As it passes through different material, it gains a characteristic signature


One can determine what it has passed through and how deep it is


Use only P waves and S waves to determine the composition of the earth



Surface waves not very useful



P and S waves are body waves



S – P may be used to get the location of the earthquake

Bending of seismic waves


Called refraction



Same principle as in physics

Naming of waves


If a P wave goes to the surface without touching the core, it is still called a P wave



Same with a S wave


Some energy is reflected to back in, and when it comes up it is called a PP wave



Etc



Same with S wave

Shadow Zone


Shadow zones are where there are no direct P or S wave paths


Some P-waves reflect off the core of the earth


Others refract into the core (angle of incidence?)



Therefore, there is a shadow zone where there are no P-waves



However, PP waves and others will go there



A belt going around the earth – 103 from the earthquake to 142 degrees


S waves have a larger shadow zone as they cannot refract into the core

What is the earth made of?


Upper mantle made up of



Olivine (Mg, Fe)2SiO4



Pyroxene (Mg, Fe)2SiO3


Deeper in the earth, pressure and temperature increase



Chemical structure changes


410km -  520km



Olivine changes atomic arrangement to wadsleyite



Same chemical composition


520km – 660km



Wadsleyite converts to ringwoodite



Same chemical composition


At 660km




Chemistry changes



Ringwoodite converts to perovskite (Mg,Fe)SiO​3



Magnesiowustite (Mg, Fe)O




These make up the lower mantle

Core of the earth is 90% iron


Therefore we have a magnetic field


Magnet looks like a bar magnet, but IT IS NOT



Bar magnets are stationary field


Earth has a dynamic field



Process




The Geodynamo




Caused by convection currents in the outer core





Liquid iron




Motion of fluid Fe in the outer core produces out magnetic field.

