           









       PHYS 122: Life in the Universe

Class Session 6, January 22, 2009

NAME____________________________  (not to be handed in)
Driving Plate Tectonics: Mantle Convection
The center of the Earth is quite hot (we know from the molten lava that pours out sometimes).  

1. Name three sources of Earth’s internal heat.    Which of these is still occurring today and where is it occurring?

Your instructor will show you a Lava Lamp to demonstrate convection.

2. Describe how the Mantle transfers heat from the core to the surface of the Earth.

3. How does the convection in the Earth’s mantle cause the lithosphere (also called crust or plates) to move?

4.  What is the scientific evidence for plate tectonics?  (list three)

The terminology of plate tectonics

Name the two kinds of ‘plates’ which have been identified on earth.  Which one ‘floats’ highest on the mantle?

Plates are being pushed around the surface of the earth, bumping into each other.  Below is listed a description of an ‘interface’ between two plates.  Provide the geological name for this interface and an example on earth where this is seen presently occurring:
1. A seafloor plate (or crust) is moving head on into a continental plate.

2. Two continental plates are moving side by side in opposite directions.

3. Two seafloor plates (or crusts) are spreading away from each other.

4. While there is no geological name for it, what happens when two continental plates slam into each other?

Earth’s wonderful magnetic field

1. Life on earth’s surface would be impossible if not for its wonderful magnetic field.   Mars and Venus do not have a magnetic field.  What of the three needed things for a magnetic field are they missing that Earth has?
2. Why is it significant to life that Earth has a magnetic field?
The Earth’s Precious Climate
1. The presence of an atmosphere is critical to life on earth for many reasons. How much colder would the earth’s surface be if it had no atmosphere?

2. On the LEFT draw a picture describing the Greenhouse Effect labeling: incoming visible light, outgoing reflected visible light and outgoing emitted infrared light.   On the RIGHT list important green house gases and explain how they lead to higher average global temperatures.
3. Draw a diagram of the Earth’s CO2 Cycle as a triangle: at the three corners list the three forms Carbon Dioxide is found on/near the surface.  With arrows, show the flow of the CO2 and what mechanism moves the CO2 from one form to the next (this will be a simplification of Figure 4.27 on page 134 of your book).
4. If the atmospheric temperature heats up, how does the Earth respond?

5. If the atmospheric temperature cools down, how does the Earth respond?

6. What is the time scale (in years) for a single CO2 cycle to complete and respond to temperature changes?   

7. What would you expect to be the effect of doubling the CO2 in the air in just 100 years?






