Essential Question: How have geologists learned about Earth’s interior structure?
Earth’s Interior (Review)
___________________________________ have used two main types of evidence to learn about Earth’s interior:

1. _____________________    ______________________ from rock samples – rocks drilled from deep inside Earth allow geologist to make inferences about conditions
2. _____________________   ____________________from seismic waves – seismic waves produced by earthquakes allow scientists to measure the speed in which they travel giving clues to the structure of the planet.

Three main layers of Earth vary greatly in size, composition, temperature and pressure. They are:

· THE CRUST
•	layer of solid rock that forms Earth’s outer “skin”
•	includes both dry land and ocean floor
•	oceanic crust consists mostly of basalt
•	continental crust, or the crust that forms the continents, consists mainly of granite

· THE MANTLE 
•	layer of solid, hot rock 40 kilometers beneath the surface
•	divided into layers:
- lithosphere – uppermost part of mantle and the crust for a ridge layer about 100 kilometers thick. _______________________ plates are here 
- asthenosphere – softer part of mantle below the lithosphere which is hotter and under increased pressure
	- lower mantle – solid material extending all the way to    Earth’s core

· THE CORE 
•	made mostly of the metals iron and nickel
•	consists of two parts: 
1. outer core – layer of molten metal that surrounds inner core
2.  inner core - dense ball of solid metal
•	movement of liquid outer core creates _____________________ _____________________  __________________________








Question: What causes convection currents in Earth’s mantle?
Convection and the Mantle
To explain how heat moves from Earth’s core through the mantle, you need to know how heat is ___________________________________.

There are ______________________ types of heat transfer:
1. ________________________ – the transfer of energy through ________________ space; has _________________  direct contact between heat source and an object.  
Example: Sunlight warming Earth’s surface

2. ________________________ – heat transfer by __________________   __________________________ of particles of matter.  Example: Metal spoon heating up in a pot of hot soup.

3. ____________________________ – transfer of heat by the _______________________ of a heated fluid (includes liquids and gases).  
Heat transfer by convection is caused by ___________________________  ___________________  ____________________________ and density within a fluid.

Density – measure of how much mass there is in a volume of a substance.
Example: heating water on a stove – as water on bottom gets hot, it expands, becomes less dense and rises; when the surface water starts warming up it becomes denser and moves to bottom  causing a convection current, or the flow that transfers heat

[image: File:Oceanic spreading.svg]______________________________ _________________________ flow in the mantle – heat source is the Earth’s __________________________ and from the mantle itself.  These currents have been acting like a __________________________   ________________________  moving the lithosphere above for the past four billion years!

















Question: What two scientists help discover evidence to explain how the planet looks today.

Continental Drift and Sea-floor Spreading

Alfred Wegener (1910) hypothesized that at one time all the continents were once joined together in a single landmass, he named Pangea, and have since drifted apart – now known as _______________________    ________________.

Wegener gathered the following evidence to support his hypothesis:
•	Evidence from _________________   ____________________ such as mountain ranges lining up on continents when pieced together
•	Evidence from ____________________ , or traces of ancient organisms preserved in rock, show the same animals and plants occurred on the now separated land masses
•	Evidence from ____________________  ________________________ where Wegener showed scratches on rocks make from glaciers in places with much more mild climates today

Wegener could not provide a satisfactory explanation for the ________________ or ________________ of the continents, therefore his hypothesis was rejected… until ___________________  __________________ (1960) proposed a radical idea suggesting a process of sea-floor spreading.

Sea-floor spreading – sea floor spreads apart along __________________ sides of a ________________________________   ________________ as new crust is added.  Ocean floors move like a conveyor belt, carrying continents along with them.

· Evidence of Hess’s theory of sea-floor spreading included:
•	________________   ________________which looked like pillow-shaped rocks formed if molten material erupts and hardens quickly
•	__________________  _________________ – rocks that lie in a pattern showing a record of reversals of Earth’s magnetic field
•	________________  __________________ reveal that the farther from a ridge the rocks were taken, the older they were

Eventually the ocean floor __________________ into deep, underwater canyons called _________________________  _____________________ where subduction takes place which allows part of the ocean floor to sink back into the mantle, over tens of millions of years.










Question: What are the three types of plate boundaries?

The Theory of Plate Tectonics

J. Tuzo Wilson (1965) was a Canadian scientist that proposed the lithosphere is broken into separate sections called plates. 

Wilson combined information from continental drift, sea-floor spreading and Earth’s plates into a single scientific theory, or a well-tested concept that explains a wide range of observations.

Theory of plate tectonics explains the formation, movement and subduction of Earth’s plates.

Theory highlights:
•	plates float on top of the ____________________________.
•	convection currents rise in the asthenosphere and spread out beneath the lithosphere.
•	convection currents cause plates to move, producing changes in Earth’s surface
•	changes in Earth’s surface include volcanoes, mountain ranges and deep ocean trenches

The edges of the plates meet at lines called ____________________  _________________.  
When rocks slip past each other along these boundaries ___________________, or breaks in the Earth’s crust occur.  
· Three types of boundaries:
[image: https://encrypted-tbn1.gstatic.com/images?q=tbn:ANd9GcQcNwtMTUF3R1SzChq7XjuOGa7WAJitIqAVWR3Z5e9gB-WgRpUh]
1. transform boundary – place where two plates slip _______________ each other, moving in _______________________ directions (frequent Earthquakes) 
2. [image: ]divergent boundary – two plates _______________  ______________, or diverge; usually occur at the mid-ocean ridge
· rift valley – occurs when a deep valley is formed along a  divergent boundary that develops on land

3. [bookmark: _GoBack][image: ]convergent boundary – place where two plates ________________   ______________________, or converge, causing a collision 
[image: ]•	when two plates of oceanic crust collide, or when an oceanic plate collides with a continental plate, one plate is subducted beneath the other forming a trench; when two continental plates collide they form mountains
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