January, 13th, 2014 – GEO1111 – Lecture 3
Prelude:

· Igneous: did come from magma essentially

· Sedimentary, is the rock (piece) of multiple rocks that are compacted and cemented together

· Metamorphic: Any rock that has gone through temp, pressure, or form change.
· Plate tectonics, plate recognition ( earthquakes happen where volcanoes explode and mountains rise)

Plate Tectonics summed up:

· 1) The earth has a shell around it, and it moves and is modified through time.

· 2) The move slowly, even right now. Average to move a couple cm per year. back then plates were moving faster because the earth was way hotter, so plate tectonics was

· 3) Most large scale geologic activity occurs at plate boundaries, (big mountains, big volcanoes and big earthquakes) all occur at plate boundaries

· 4) They are quite.
Earth Layers
· The layers of Earth can be based and separated on either mechanical/physical properties or off chemistry/composition
· Chemistry/Composition: Crust - outer bit, the shell, Oceanic and continental crust -> Solid and strong. Mantle: Ductile (it flows when it breaks), solid but its weak in strength. Core: Outer liquid and solid inner center
Physical:

· Crust and upper mantle = lithosphere
· below lithosphere = asthenosphere (its more weaker and prone to melting)

· Below asthenosphre = mesosphre

· Core
What is an Earthquake?

· Vibration of Earth produced from the release of stress (plates rubbing pass each other)

· Energy released radiates in all directions from its source

· Energy is moved in the form of waves

· Body and surface waves are the two types of earthquake waves

· In body waves there are primary and secondary.

· The primary (p-wave) is more like a slinky being stretched out but its then pushed to transfer the compression energy throughout the slinky.
· The secondary wave is more like a sin function

Body Waves – Significant properties:

· Velocity increases as the density increase. As well as with depth, the deeper the more velocity of the wave.

· P-waves move through everything, but is more slower in liquid and gases.

· S-waves only move through solids.

· P-waves are primary because they are faster than S-waves.

Planet Interior:

· If the planet was homogenous, (no change at all in the earth, and its one thing) the waves would be the straight lines (rays) and always hit the same spot on the other side of the Earth.

· But As well all know, the Earth isn’t homogenous and there will be factors that would interfere with the paths of the ‘earthquake’ rays, such as minerals and certain elements. 
· The deeper in the Earth the more pressure is applied to matter. For example the Upper part of the mantle is made of Olivine and Lower part of mantle is made of Spine (tighter because of gravitational pressure) but both are made of Silicon, Magnesium and Oxygen, but there are both different because of their densities which has to do with how deep into the Earth both compounds are.
· But we also know that Earth is chemically differentiated, which basically means hat Waves are able to be refracted across boundaries. We can measure these angles of wave refraction by Snell’s Law. Wave can as well reflect of boundaries. 

· Law of Reflection states that the angle at which the wave is incident on the surface is equal to the angle at which it is reflected.

· One of Earth’s major boundaries is the core-mantle boundary, which is based on the observation that P waves die out at 105o from the earthquake and reappear around 140o, this is otherwise known as the P-Wave Shadow Zone, which is also how we discovered the core.
· The core was discovered by Lehmann, and it proved that seismic waves travel in/out of core, it is characterized by the bending/refracting of the P-Waves.
· The fact that S – Waves do not travel through the core provides evidence for the existence of a liquid layer beneath the rocky mantle (S-Wave Shadow Zone)

· S-Waves do not go through the core, and so there must be a liquid outer core, surround the inner. They don’t refract, they don’t reflect. The S-Wave Shadow Zone, 105o to 1500 on the Earth.

· There are two different kinds of crusts, oceanic and continental.

· Continental Crust - The average continental crust is 40 Km thick, it is made out of  Si-O, Al (K, Na, Ca) and the Average rock found in the crust is granodiorite

· Oceanic Crust - Oceanic Crust has an average thickness is 10 km thick, It is made of Mg and Fe (Si-O), the average rock found is a basalt.

· Oceanic Crust is more dense, when they meet at up, they go into the mantle, and gets into the mantle and comes back up, and the continental crust is more lghter so its less likely to go into the mantle.
· Mantle – 3000 Km in thickness along, composed of Mg and Fe with the average rock found in it being perioditie. The mantle is very similar to the moon, in composition and density.
· Core – 3500 Km thick, it is made up of Fe and Ni and has temperatures up to 6700oC. The core is more so like a meteorite in terms of density, temperatures it can withstand.
· Layers are defined by physical properties; Depending on the temperature and depth certain material made change in physical composition. The main layer of Earth interior are based of these physical properties of change.
· Lithosphere: Cool and Strong, but is it brittle and that is where we as human can feel and more or less observed an Earthquake occur. There are two types (?) or there are different sections, the continental and oceanic. *The Lithosphere and Asthenosphere are both detached from each other.
· Asthenosphere: Partially melted (1% melted) and is ductile (natural flowing motion) and can extend to 660 Km in depth. A real life example of an Asthenosphere is crèmebrule, hard top, but its hot and somewhat melted under the top.

· Mesosphere: strong and hot (the bottom section of the mantle)

· Core: Outer – Liquid, metallic Fe, 2300 Km thick ; Inner: solid, Fe, 10%, Ni (S,O), 1200 km radius

· Earth’s Temperatures gradually increases in depth, (temperature changes over a distance) at known as Geothermal Gradient. Varies different from place to place, but remains an average of around 10 to 20 degrees Celsius per Km in the crust.

·  Why is there heat? Radioactivity is why he have heat, but it’s a critical phenomena occurring as we get deeper into the Earth, it’s like a heating blanket for the earth. But most of the heat that is generated is latent heat from the Big Bang and the crystallization from liquid iron to solid iron releases heat, so it the main reason it’s hot.

· Contributions to Earth’s internal heat:
1) Heat emitted by radioactive decay of isotopes of Uranium (U), thorium (Th), and potassium (K)

2) Heat released as iron (Fe) crystallizes to form the solid inner core

3) (Latent) heat released by colliding particles during the formation of Earth (Big Bang)

· Heat flow in the crust happens by a process called Conduction and the rate at which heat flows in the crust varies. Essentially it’s the transfer of energy is from atom to atom, for example; a metal rod in a hot boiling pot, the rod will get hot itself.
· Mantle Convection – No large change in temperature with depth in the mantle, but the mantle must have an effective method of transmitting heat from the core outward. Essentially it occurs in a closed cell, and its more or less like a cycle. A lava lamp blub rising up and goes too up that’s its cold so it breaks down and it restarts.
Core and Magnetic Fields:
· Earth’s magnetic field requirements for core to produce magnetic field:

1) Composed of material that conducts electricity

2) It is mobile

· The liquid outer shell convecting around the solid inner shell is the origin of Earth’s magnetic field

· The inner core rotates faster than the Earth’s surface, and the axis rotation is offset about 10o from the Earth’s poles. 

· The magnetic field is very important to us because it’s a force field from the solar winds all planets endure; it really protects the Earth from the solar system.

· These magnetic minerals, called magnetite, at the bottom of the ocean will orientate themselves and, we can measure the shift in which they switch up. But only as they cool because they are igneous rocks that were originally in lava, but then came up into the ocean
· They tell us which is north and south, and we can date those rocks to see the magnetic field of earth's magnetic field orientation from back in the day.
Plates Movements and Boundaries:

· Divergence – Rifting/ Extension Examples: Great East African Rift, Atlantic Basin; Basin and Range

· Convergence – Subduction/Collision Examples: Appalachians’ Himalaya; Andes

· Conservation – Translation/Transform Examples: San Andreas Fault, Calif

· Plates moves because of gravity essentially, old tectonic plates sink at convergent margins and are formed at divergent margins – like a conveyor belt, they get recycled into the mantle
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