Chapter 5 ‘PlateTectonics’
C5S1 ‘Earth’s Interior’
I. Exploring Inside Earth
· The Earth’s surface constantly changes
· Extreme conditions prevent Geologist from tunneling to the center of the Earth
· Two pieces of evidence of what is inside the Earth
· Rock samples and seismic waves
a. Evidence from Rock Samples
i. Core samples have been drilled to look at conditions
ii. Volcanic activity provides samples from 100s of kilometers deep in Earth
b. Evidence From Seismic Waves
i. Record seismic waves during earthquakes allow Geologists to study the interior
ii. The speed and the path of the waves are indicators of the Earth’s composition
II. Journey to the Center of Earth
· Three main layers which differ greatly in size, composition, temperature and pressure
a. Temperature
i. The 1st 20 meters down in the Earth, the surroundings would be cool
ii. After that, the rocks would begin to feel warmer
iii. Every 40 meters, the rock increases in temperature 1 degree Celsius 
iv. Radioactivity and heat left over from when the Earth formed causes the temperature increase
b. Pressure
i. Pressure increases the further one goes deeper (due to weight of rock above)
III. The Crust
a. The Earth’s outer skin on land and the ocean floor
b. Think of the Earth’s crust as a the ‘skin of the onion’
c. Thickest under mountains and thinnest under the sea
d. Oceanic crust is made of mostly basalt
e. Continental crust is made of mostly granite
IV. The Mantle
· Below the crust (around 40 km down) is solid rock called the Mantle
· Hot, but solid rock, (3,000 km deep) and is divided into sections
a. The Lithosphere
i. Uppermost part of the mantle
ii. Solid and rigid, only about 100 km deep
b. The Asthenosphere
i. Just beneath the lithosphere softer but still solid rock
ii. If you kicked it, you would stub your toe
c. The Lower Mantle
i. Solid material under the asthenosphere down to the Earth’s core
V. The Core
· Contains mostly iron and nickel
· There is an inner and outer core
a. Outer Core and Inner Core
i. Outer core is a layer of liquid metal surrounding the inner core
ii. Dense ball of solid metal
b. The Core and Earth’s Magnetic Field
i. Scientists think the liquid outer core creates Earth’s magnetic field
ii. You can think of the Earth as a big bar magnet
C5S2 ‘Convection and the Mantle
I. Types of Heat Transfer
· Heat moves from warmer objects to cooler objects
a. Radiation
i. Transfer of heat through space
ii. No direct contact is needed
iii. The sun and a campfire are two examples
b. Conduction
i. Transfer of heat through direct contact
ii. Conduction is responsible for heat transfer inside the Earth
c. Convection
i. Transfer of heat by the movement of liquids and gases
ii. Caused by the difference of temperature and density
1. When the heated, particles will move faster and spread apart
2. Density decrease as temperature increases
II. Convection Currents
· A constant flow of material from denser fluid to less denser fluid
· Convection currents continue as long as heat is added
III. Convection Currents in Earth
· Heat and pressure causes solid rock to flow
· Movement of material moves from close to the core to the surface and back
· Convection Currents are found both in the outer and inner mantle
C5S3 ‘Drifting Continents’ 
I. Continental Drift
· The thought came about when a geologist observed that land masses seemed to fit together on maps being made
· Alfred Wegener believed the continents have move to their current location
· The idea was known as Continental Drift
· The continents are believed to have drifted away from a supercontinent called Pangaea
· This Pangaea is thought to exist about 250 to 300 million years ago
· Wegener published a book on the subject with his evidence on why he had these ideas
a. Evidence From Land Features
i. Land was pieced together by looking at maps
ii. Mountain ranges seemed to line up from one continent to the next
iii. Coal field from two different continents were together when the continents were put into as well
b. Evidence From Fossils
i. The fossils of a fern-like plant were spread over many continents
ii. Freshwater reptiles were found on opposite sides of the oceans
1. They would not have been able to swim across the ocean
c. Evidence From Climate
i. Fossils of tropical organisms were being found in Arctic regions
ii. Glacier evidence was found near the equator
II. Wegener’s Hypothesis Rejected
· Wegener could not prove the continents plowed across the ocean floor
· Since he could not identify the cause of Continental Drift it was rejected by most
· Wegener believed mountains formed by the coast due to continents colliding not that the Earth was shrinking
C5S4 ‘Sea-floor Spreading’
I. Mid-Ocean Ridges
· Underwater mountain range found by sonar
· Bouncing sounds waves off the ocean floor and recording sound waves
· Most mountains are under hundreds of meters of water, but some poke above the surface like Iceland in the North Atlantic
II. What is Sea-Floor Spreading?
· Harry Hess  studied the mid-ocean ridges
· He proposed his sea-floor spreading in which the ocean floor would move on away from the ridges
· The ocean floor moves much like a conveyor belt
III. Evidence of Sea-Floor Spreading
· The evidence made scientists to re-look at Wegener’s idea of Continental Drift
a. Evidence from Molten Material
i. Strange, ‘new’ rock was formed right at the ridge (where magma reaches the surface
ii. This shows the eruptions happened again and again along the ridges
b. Evidence from Magnetic Stripes
i. While studying the rocks on the seafloor, the rocks reversed their magnetic field many time in history
ii. If the field suddenly switched, the compass would be all backward
iii. These stripes show reversals and the time the rock has been there
c. Evidence from Drilling Samples
i. Obtaining rock samples gave Hess the final piece of evidence
ii. The further away from the ridge, the older the rock got
iii. The youngest rocks were near the ridge
IV. Subduction at Trenches
· Ocean floor subducts under the continents 
· This creates trenches where ocean floor is melted back into magma
a. The Process of Subduction
i. When the ocean floor sinks back under the mantle
ii. New Earth is made at the ridges and Earth is recycled at subduction zones
b. Subduction and Erath’s Oceans
i. Seafloor spreading can change the size and shape of the oceans
ii. The seafloor renews itself every 200 million years
iii. Pacific Ocean is shrinking
iv. Subduction is happening all around the Pacific Ocean 
v. Atlantic Ocean is growing larger due to new molten material forming at the ridge
C5S5 ‘The Theory of Plate Tectonics’
· Lithosphere is like a cracked eyeshell
· These cracks are boundaries of lithosphere called plates
· The plates fit together like a puzzle
· The plates carry the continents and the ocean floor
I. How Plates Move
· The theory of plate tectonics states that pieces of Earth’s lithosphere are in motion driven by convection currents
· This theory explains the formation, movement and subduction of the plates
· Plates collide, grind and pull apart
· Changes like volcanoes, mountain ranges and tranches are produced
II. Plate Boundaries
· Faults are breaks in the Earth’s crust
· Plates move 1 to 24 centimeters per year
a. Divergent Boundaries
i. When two plates are moving apart
ii. Causes mid-atlantic ridges
iii. A deep valley is created called a rift-valley
b. Convergent Boundaries
i. When two are moving together
ii. If the two plates have a density difference, subduction occurs
iii. If the two plates have the same density mountains are formed
c. Transform Boundaries
i. When two plates slide past each other
ii. Earthquakes occurs due to these plate boundaries
d. Plate Motions Over Time
i. Before Pangaea there was another supercontinent called Rodina 700 million years ago
ii. Pangaea broke apart about 225 million years ago
