Dynamic Earth GEOL-1500
Spring 2021

Structure and Composition of the Earth
Learning exercise

Name:__________________

Date:__________________

Learning Goals: 
	
	*Basic, crust, mantle, core structure and composition of the Earth
	*How the core formed-> differentiation
	*How we know about the core
· Seismology: basic wave behavior
· Seismic waves: P-waves, and S-waves
· 	S-waves don’t propagate through the liquid outer core, but P-waves do

	*Physical (rheological) structure of the Earth
		*Lithosphere
		*Asthenosphere
	*Differences between oceanic and continental crust
	*Isostacy
	*Plate tectonics is driven by convection of lithospheric plates
Questions:

Part 1: Planetary Formation and Structure

1) What is planetary differentiation?





2) What is the closest material that we have to the original composition of the Earth?  Where do we find this today?



3) What is the currently accepted theory for how the moon formed?  How do we know this?






4) What is that age of the Earth?


5) Draw a cross-section through the Earth and label the three main compositional layers.  Then describe the basic composition of each those layers.












6) What is the depth to the center of the Earth?


7) What is the depth to the bottom of the Mantle?


8) What is the depth to the base of the crust?  (continental and oceanic)


9) How hot is it at the center of the Earth?


10) How do we know the Earth has a core?


Part 2: Seismic Waves

11) What is the difference between a seismic P-wave and a S-wave? Describe and draw a picture showing the particle motion as a wave passes a particular point.









12) Which seismic wave will arrive first?

13) Which seismic wave can pass through liquids?

14) What is wave reflection? Draw a picture.




15) What is wave refraction?  Draw a picture.





16) What is an S-wave shadow zone?



17) A. Draw cross-section through the Earth with core, mantle and crust.  B. Draw an S-wave shadow zone on it for an Earthquake originating in the upper crust.






18) In the Mantle, P-wave velocity is approximately 8 km/s, whereas S-wave velocity is 4.5 km/s.  For the Earthquake mentioned in question 17, what is the minimum difference in arrival time for a P vs S-wave that reflects off the core / mantle boundary?  Remember R=D/T, D=R*T and T= D/R.  R= rate, D= Distance, and T=time. Draw a picture if it helps.








Part 3: Lithospheric plates and Isostacy

19) What is a lithospheric plate?



20) What is the difference between oceanic and continental lithosphere?  Draw an annotated picture with compositions and thicknesses.








21) What is the maximum age of oceanic lithosphere?

22) What is the maximum age of continental lithosphere?

23) What is Isostacy?


24) If an iceberg is 5 m thick, how much of it will float above the surface of the ocean?


25) What is the ultimate driving mechanism for the motion of lithospheric plates?
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