Chapter 3 – Review Book
The Dynamic Crust 

Define the Vocabulary

1.  asthenosphere ______________________________________________________________________

2.  basaltic crust _______________________________________________________________________

3.  Compression Waves _________________________________________________________________

4.  continental crust ____________________________________________________________________

5.  convection and convection cell _________________________________________________________

_____________________________________________________________________________________

6.  core ______________________________________________________________________________

7.  divergent boundary __________________________________________________________________

8.  earthquake _________________________________________________________________________

9.  epicenter __________________________________________________________________________

10.  fault _____________________________________________________________________________

11.  focus _____________________________________________________________________________

12. granitic crust _______________________________________________________________________

13.  hot spot __________________________________________________________________________

14.  inner core _________________________________________________________________________

15.  intensity __________________________________________________________________________

16.  island arc _________________________________________________________________________

17.  magnitude ________________________________________________________________________

18.  mid-ocean ridge ____________________________________________________________________

19.  Moho ____________________________________________________________________________

20.  oceanic crust ______________________________________________________________________

21.  ocean trench ______________________________________________________________________

22.  origin time ________________________________________________________________________

23.  outer core ________________________________________________________________________

24.  Pangea ___________________________________________________________________________

25.  plate boundary _____________________________________________________________________

26.  plate tectonics _____________________________________________________________________

27.  P-waves __________________________________________________________________________

28.  reversed polarity ___________________________________________________________________

29.  rift zone __________________________________________________________________________

30.  rigid mantle _______________________________________________________________________
31.  Ring of Fire ________________________________________________________________________

32.  sea-floor spreading _________________________________________________________________

33.  seismic wave ______________________________________________________________________

34.  seismograph _______________________________________________________________________

35.  stiffer mantle ______________________________________________________________________

36.  subduction zone ____________________________________________________________________

37.  subsidence ________________________________________________________________________

38.  S-waves __________________________________________________________________________

39.  transform boundary _________________________________________________________________

40.  tsunami __________________________________________________________________________

Part 1 - Earthquakes
What causes Earthquakes?
1.  Why do earthquakes occur? ___________________________________________________________

_____________________________________________________________________________________

2.  How does the energy radiate (emit or released) from an earthquake? __________________________
_____________________________________________________________________________________

3.  What is the difference between an earthquake focus and epicenter? __________________________

_____________________________________________________________________________________

Measuring Earthquakes

1.  How does the Mercalli Scale measure the intensity of the earthquake? _________________________

_____________________________________________________________________________________

2.  What does the Mercalli scale measure? __________________________________________________

_____________________________________________________________________________________

3.  What factors determine how an observer feels the intensity of an earthquake?__________________

_____________________________________________________________________________________

4.  Seismologists get data about earthquakes from observations of witnesses but what do they use to get the most dependable measure of earthquakes? ___________________________________________
5.  How does the Richter Magnitude scale work? _____________________________________________

_____________________________________________________________________________________

Earthquake Waves

6.  Look at Figure 3-2, when an earthquake occurs, the energy radiates out in all directions from the focus.  There are 3 groups of waves generated at the SAME TIME.

a.  P-waves (primary waves – aka compression waves) travel the fastest but how would you describe their movement? ______________________________________________________________________

_____________________________________________________________________________________

b.  S-waves (secondary waves) travel more slowly and how would you describe their movement? )_____
_____________________________________________________________________________________

c.  Surface waves are the slowest but cause the most damage and how would you describe their movement? ___________________________________________________________________________

Locating the Epicenter

7.  What does the seismograph record? ____________________________________________________

_____________________________________________________________________________________

8.  Page 11 ESRT – what does this chart show? _______________________________________________

_____________________________________________________________________________________

9. The P-wave travels faster than the S-wave.  What can scientists determine as these seismic waves travel outward from the focus?___________________________________________________________

_____________________________________________________________________________________

Finding Your Distance from an Earthquake Epicenter

Read through this section because it is a very important skill that must be learned for the lab practical.  Your teacher will go over exactly how to do this but the more familiar with the steps you are, the more successful you will be in finding the epicenter.

The Origin Time of an Earthquake

10.  The farther an observer is from the earthquake epicenter, the ________________ it takes the waves to reach you. 
a. Do you know when the earthquake occurred? _____________________________________________

11.  To determine when the earthquake occurred, what 2 pieces of information do you need to know?

a.  ___________________________________________________________________________________

b. ___________________________________________________________________________________

Earth Layers

12.  If we have only drilled down to about 10 kilometers (6.2 miles), how do we know the earth’s interior? _____________________________________________________________________________
_____________________________________________________________________________________

The Crust

13.  Where is the crust the thickest? _______________________________________________________
14.  What type of rock mainly covers the granitic continental crust? ______________________________

15.  What type of rock makes up the oceanic crust? ___________________________________________

16.  Using page 10 of your ESRT, what is the density of continental crust and oceanic crust ___________

_____________________________________________________________________________________

The Mantle

17.  The Moho, or the Mohorovicic discontinuity, is a boundary or interface between the crust and rigid mantle.  How did Mohorovicic discover this interface? _________________________________________

_____________________________________________________________________________________

18.  Why is the asthenosphere able to bend and flow slowly? ___________________________________

_____________________________________________________________________________________

19.  Scientists are able to infer the COMPOSITION of the mantle by 2 observations – what are those 2 observations?
a. ___________________________________________________________________________________

b. ___________________________________________________________________________________

20.  Based on these observations, what is the mineral composition of the mantle? __________________

_____________________________________________________________________________________

The Core

21.  The earth’s center is made of relatively dense materials also found in meteorites – what is the inferred composition? __________________________________________________________________

22.  Why do scientists think the earth’s outer core is liquid? ____________________________________

_____________________________________________________________________________________
23.  P-waves and converted S-waves pass through the inner core so it is inferred to be _______________
Earthquake Shadow Zones

24.  When an earthquake occurs, both P and S waves are generated but the part of earth opposite the epicenter does not receive S-waves, why? __________________________________________________

_____________________________________________________________________________________

25.  Refraction or bending of the P-waves occurs at the mantle-core boundary causing a shadow zone.  The shadow zone extends from an angle of _______ to _______ from the earthquake epicenter.  

26.  Looking at Figure 3-11, what two points show the shadow zone? _____________________________

Earthquakes and Volcanoes
27.  Earthquakes and volcanoes are not randomly distributed over Earth, many are found in a region called the “Ring of Fire” where is that located? ______________________________________________

_____________________________________________________________________________________

Seismic Hazards

28.  Why are tsunamis caused by earthquakes near or in water so dangerous? _____________________

_____________________________________________________________________________________

29.  Name 3 dangers from earthquakes.

a. ___________________________________________________________________________________

b. ___________________________________________________________________________________

c. ___________________________________________________________________________________

30.  Where is the safest place to be if an earthquake happens? __________________________________

_____________________________________________________________________________________

Volcanic Hazards

31.  Name 2 hazards of volcanoes and 2 ways volcanoes are advantageous.

a. ___________________________________________________________________________________
b. ___________________________________________________________________________________
c. ___________________________________________________________________________________
d. ___________________________________________________________________________________

Part 2 – Plate Tectonics
Continental Drift

32.  In 1912, Alfred Wegener suggested that a large supercontinent called Pangea broke apart as a result of the Atlantic Ocean forming and opening.  What was his evidence? _____________________________

_____________________________________________________________________________________

33.  Wegener called his theory “continental drift”.  What other pieces of evidence supported his theory? __________________________________________________________________________________________________________________________________________________________________________

Evidence from the Oceans

34.  Where did oceanographers using sonar find mountain ranges? ______________________________

_____________________________________________________________________________________

35.  What 2 pieces of evidence led scientists to believe the ocean crust is getting older with increasing distance from these mountain ranges (called the mid-ocean ridges)? 
a. ___________________________________________________________________________________
b. ___________________________________________________________________________________

36.  Earth has a magnetic field and while rock is molten, the _________ particles line up with Earth’s magnetic field at that time and when the rock hardens it keeps that alignment forming a permanent record.  Earth’s magnetic field has reversed its polarity – North is in the South and South is in the North.  Presently the Earth’s magnetic field is pointed north but the last time it pointed south was how many years ago? ____________________________________________________________________________

37.  What is the pattern of magnetism on both sides of the ridges that show many reversals of Earth’s magnetism in the past? _________________________________________________________________
38.  What is happening at the mid-ocean ridge that is causing diverging (spreading apart)? ___________

_____________________________________________________________________________________

39.  Slow moving tectonic plates are sliding down into earth’s interior at what locations? _____________

_____________________________________________________________________________________

40.  The creation of new ocean crust is called _______________________________________________.

Plate Tectonics

41.  The dozen or so lithospheric plates contain areas of what type(s) of crust? _____________________

_____________________________________________________________________________________

42.  (True or False) Lithospheric plates can contain ocean and continental crust on one plate.

Plate Boundaries

43.  What types of geologic activity occurs where plates meet and interact? ________________

______________________________________________________________________________

44.  As plates dive under other plates because of density differences, what happens to the plate that is being subducted? _________________________________________________________

45.  Besides melting of the subducted plate, what else occurs in the subduction zones that helped geologists locate the plate boundaries? _______________________________________

______________________________________________________________________________

46.  What feature is always formed when convergent plates meet and subduction occurs? ____

______________________________________________________________________________

47.  The Aleutian and Japanese islands are known as ___________________________________

48.  When 2 continental plates meet, what forms and where is it happening today? __________

______________________________________________________________________________  
49. The most famous transform boundary is California’s San Andreas Fault where so many earthquakes occur, what 2 plates are sliding past each other? _____________________________________________
_____________________________________________________________________________________

50.  Where are most divergent plate boundaries located? ______________________________________
_____________________________________________________________________________________

51.  A divergent plate boundary is also known as a rift zone.  Look on page 5 ESRT and write down what area a rift zone is occurring today? ________________________________________________________

What Drives The Tectonic Plates?

52.  Heat always flows from high heat to areas of low heat.  In the case of Earth, what does that mean?

_____________________________________________________________________________________

53.  Define the 3 ways heat flows?
a.  ___________________________________________________________________________________

b.  __________________________________________________________________________________

c.  ___________________________________________________________________________________

54.  Using Figure 3-20, describe how convection cells work within Earth. __________________________

_____________________________________________________________________________________

55.  Why do plates move? _______________________________________________________________

_____________________________________________________________________________________

56.  What forms when a hot plume of magma that doesn’t move breaks through the crust and what can this create?___________________________________________________________________________

_____________________________________________________________________________________

57.  A stationary mantle plume is creating the Hawaiian Islands.  Look at figure 3-21. What island is the oldest and in what direction in the Pacific Plate moving? _______________________________________
_____________________________________________________________________________________

58.  Using page 5 of the ESRT, where else in the United States is there a hot spot? __________________
