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 DATE DUE:                                                                   Name:                                                        
 Instructor:  Ms. Terry J. Boroughs 
 Geology 300 

PLATE TECTONICS AND the OCEANS 

 Instructions: Read each question carefully before selecting the BEST answer Provide specific and detailed 
answers to fill-in and essay questions. Use GEOLOGIC VOCABULARY where APPLICABLE!  

PLATE TECTONICS 
MULTIPLE CHOICE QUESTIONS: 
1. The energy that causes plates to move is derived from 

a. tidal forces  b. solar energy    c. Earth's internal heat     d. gravitational energy    e. magnetic energy. 
2. The man who pioneered the continental drift hypothesis was 

a. J. Tuzo Wilson  b. Harry Hess  c. D.H. Matthews d. Fred Vine e. Alfred Wegener 
3. Magnetic reversals 

a. provide evidence for sea-floor spreading    d. revealed that polar wandering may have occurred 
b. were discovered by the Deep Sea Drilling Project  e. confirmed the existence of subduction zones 
c. cause the movements of plates 

4. Pangaea is 
a. the Alaskan earthquake of 1964   d. a portion of the Mid-Atlantic Ridge. 
b. a German word for "plate tectonics."  e. a name of a fossil. 
c. the name of a Paleozoic super-continent. 

5. The lithosphere is 
a. a rigid zone above the asthenosphere    c. the name given to the molten outer core. 
b. a source of magma at divergent boundaries.  d. none of these 

6. Lithospheric plates (including crust) are about: 
a. 1 km thick  b. 10 km thick  c.100 km thick  d. 1000 km thick  e. 10,000 km thick. 

7. Transform boundaries are zones where plates 
a. slide past each other   c. move together, causing one to go beneath the other 
b. move apart, leaving a gap   d. cause sea-floor spreading  e. none of these 

8. Volcanic island arcs are associated with 
a. divergent boundaries        d. convergent (oceanic-oceanic) boundaries 
b. convergent (continental-continental) boundaries  e. convergent (oceanic-continental) boundaries. 
c. transform fault boundaries 

9. New oceanic crust forms at 
a. divergent plate boundaries   c. transform fault boundaries d. all of these  e. none of these 
b. convergent plate boundaries  

10. Oceanic crust is destroyed along 
a. divergent plate boundaries   c. transform fault boundaries d. all of these  e. none of these 
b. convergent plate boundaries  

11. Plates slide past one another at 
a. divergent plate boundaries   c. transform fault boundaries d. all of these  e. none of these 
b. convergent plate boundaries  

12. Plates move apart leaving a gap at 
a. divergent plate boundaries   c. transform fault boundaries d. all of these  e. none of these 
b. convergent plate boundaries  

13. Plates move towards each other along 
a. divergent plate boundaries   c. transform fault boundaries d. all of these  e. none of these 
b. convergent plate boundaries  

14. Oceanic crust is neither created nor destroyed along this type of boundary. 
a. divergent plate boundaries   c. transform fault boundaries d. all of these  e. none of these 
b. convergent plate boundaries  

15. The formation of the Hawaiian Islands is associated with 
a. divergent boundaries    d. convergent boundaries 
b. transform fault boundaries    e. no plate boundary of any kind 
c. both a. and b. 

16. Subduction zones are associated with 
a. divergent plate boundaries    c. convergent plate boundaries. 
b. transform fault boundaries    d. all of these      e. none of these 
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17. Divergent boundaries are zones where plates 
a. move together     c. move apart      e. slide past each other  
b. move together then apart.  d. move obliquely to each other 

18. Hot spots are believed to originate 
a. when rock is subducted  d. because of concentrations of radioactive material in the upper mantle. 
b. during magnetic reversals  e. as columns of hot material rising through the deep mantle. 
c. by chemical reactions in the asthenosphere. 

19. Deep-ocean trenches are associated with 
a. Rifting       c. sub-oceanic erosion  e. subduction zones  
b. transform fault offsets   d. submarine extension. 

TRUE = A / FALSE = B 
20. The oldest rocks in the ocean are near the mid-ocean ridges. 
21. Continental crust is less dense than oceanic crust. 
22. The continents are younger than the ocean basins. 
23. Since oceanic crust is continually being produced, the size of Earth is increasing. 
24. Iceland is located upon the East Pacific Ridge. 
25. The island of Hawaii experiences volcanism because it is located on a hot spot. 
26. Periodically, the Earth's magnetic field reverses, that is, the north and south magnetic poles switch polarity. 
27. Alfred Wegner used several lines of evidence to support his Continental Drift Hypothesis including glaciation, 

continental fit, fossils, etc. 
28. A major criticism of the continental drift hypothesis was the apparent lack of a driving mechanism for the 

motion of the continents. 
Identify the type of plate boundary that occurs (or produced the named feature) at each of the following 
locations using the following options (which may be used more than once). 

a. divergent boundaries        d. convergent (oceanic-oceanic) boundaries 
b. convergent (continental-continental) boundaries  e. convergent (oceanic-continental) boundaries. 
c. transform fault boundaries 

29. Appalachian Mountains  
30. Mount St. Helens and the Cascade Mountains 
31. The east African rift valleys  
32. The Ural mountains   
33. The Andes mountains  
34. San Andreas fault   
35. The European Alps 
36. The Aleutian Islands  
37. Himalayan Mountains  
38. Iceland  
MULTIPLE CHOICE QUESTIONS: 
39. The idea that continents are less dense and "float" on a denser mantle is the principle of                       . 

a. Superposition  b. paleomagnetism  c. isostasy  d. none of these 
40. The true margin of a continent is 

a. the shoreline  c. the outer edge of the continental shelf    
b. the edge of the ocean floor  d. the mid-ocean ridge. 

41. The Hawaiian Islands are located where the Pacific plate is 
a. diving under the North American plate    d. being thrust over the North American plate. 
b. separating from the North American plate   e. migrating over a hot spot. 
c. diving under Japan. 

42. Sea-floor spreading goes through various stages. Which of the sequences below correctly places these 
locations in order so that the initial stage is depicted first and followed by more advanced stages of 
development? 

a. Red Sea, Atlantic Ocean, African Rift Valley  d. Red Sea, African Rift Valley, Atlantic Ocean 
b. Atlantic Ocean, African Rift Valley, Red Sea  e. Atlantic Ocean, Red Sea, African Rift Valley 
c. African Rift Valley, Red Sea, Atlantic Ocean 

43. What is the name of the mountain chain that runs along the western margin of North America? 
a. the Appalachians b. the Andes c. the North American Cordillera   d. the Himalayas 

44. What is the name of the mountain chain that runs along the eastern margin of North America? 
a. the Appalachians b. the Andes c. the North American Cordillera   d. the Himalayas 
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45. The Cascades of western Oregon and Washington are an example of                      
a. fault-block mountains b. folded mountains  c. up-warped mountains  d. volcanic mountains 

OCEANS - Multiple Choice: 
46. Which one of the following is the steepest part of the continental margin? 

a. continental shelf  c. continental slope 
b. continental rise  d. continental trench 

47. Which one of the following is true of deep ocean trenches? 
a. they are long and narrow depressions 
b. they are sites where plates plunge back into the mantle 
c. they are geologically very unstable 
d. they may act as sediment traps 
e. All of these are true 

48. The BEST definition of the outer edge of the continental shelf is that point where 
a. the gradient becomes very steep 
b. the water depth reaches 100 fathoms 
c. it meets an oceanic ridge 
d. a rapid decrease of the gradient occurs 
e. none of these 

49. Seamounts 
a. are a special type of oceanic trench 
b. are volcanoes that form on the ocean floor 
c. form only in the Pacific Ocean basin 
d. are submarine canyons found near Australia 
e. none of these 

50. Which of the following is associated with mid-ocean ridges? 
a. rift zones 
b. mountainous topography 
c. greater heat flow than occurs in other parts of the ocean 
d. volcanic structures 
e. all of these 

51. The oceans cover approximately _______ percent of Earth's surface. 
a. 30  b. 40  c. 50  d. 70  e. 90 

52. The relatively flat, submerged surface extending from the shoreline toward the ocean is the 
a. continental shelf  c. continental slope  e. continental rise 
b. submarine canyon  d. ocean basin 

53. The _______ Ocean is largest. 
a. Atlantic  b. Pacific  c. Indian  d. Arctic 

54. Which one of the following salts is most abundant in seawater? 
a. potassium bromide  d. magnesium chloride 
b. sodium bicarbonate  e. sodium chloride 
c. hydrogen borate 

55. Which one of the following water masses would be the least dense? 
a. warm water with a high salinity  d. cold water with a high salinity 
b. cold water with a low salinity  e. warm water with a low salinity 
c. all of these would be equally dense 

56. Which one of the following water masses would be the densest? 
a. warm water with a high salinity  d. cold water with a high salinity 
b. cold water with a low salinity  e. warm water with a low salinity 
c. all of these would be equally dense 

57. A current that moves from the poles to the equator is 
a. Warm b. cold c. warm only in the Northern Hemisphere d. cold only in the Southern Hemisphere 

58. A current that moves from the equator to the poles is 
a. Warm b. cold c. warm only in the Northern Hemisphere d. cold only in the Southern Hemisphere 

TRUE = A / FALSE = B 
59. Ocean Currents can and do influence weather in many ways. 
60. The World’s ocean currents circulate around the globe like a conveyor belt, transporting warm and cold water 

currents. 
61. In regions of heavy precipitation, the salinity of surface waters is increased. 
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62. The surface waters in regions where evaporation rates are high, such as the Red Sea, have higher than 
average salinities. 

63. Salinity will increase with decreasing rainfall. 
64. The horizontal distance separating wave crest from the adjacent wave trough is called the wave length. 
65. The turbulent water created by breaking waves is called surf. 
SHORELINES - Multiple Choice: 
66. The daily tides are the GREATEST during _______ tide. 

a. Spring b. ebb  c. neap d. either ebb or neap e. none of these 
67. The daily tides are the LEAST during _______ tide. 

a. Spring b. ebb  c. neap d. either ebb or neap e. none of these 
68. The height, length, and period of a wave depend upon the 

a. length of time the wind has blown  c. wind speed e. fetch  
b. all of these   d. only a. and e. 

69. A sand bar that completely crosses a bay, sealing it off from the open ocean is a 
a. Spit  b. tombolo  c. sea arch  d. coastal barrier  e. bay mouth bar 

70. A ridge of sand projecting into a bay and often having a hooked end is a 
a. Spit  b. jetty  c. sea stack  d. tombolo 

71. A feature associated with wave erosion is a: 
a. Sea arch b. sea stack  c. tombolo  d. answers a and b  e. answers b and c 

72. A sand ridge connecting an island to the mainland or to another island is a 
a. Spit  b. sea stack  c. breakwater d. tombolo   e. none of these 

73. When waves reach shallow water, they are often bent and tend to become parallel to the shore. This process 
is termed: 

a.  Oscillation   b. refraction  c. translation  d. reflection  e. abrasion 
74. Waves first begin to "feel bottom" when the depth of water is 

a. equal to one-half the wavelength  d. equal to the wavelength 
b. twice as great as the wavelength  e. three times as great as the wavelength 
c. none of these 

75. The movement of water within the surf zone that parallels the shore is termed 
a. tidal current   c. salinity current  e. beach drift 
b. longshore current  d. rip current 

76. Which one of the following is a landform created by wave erosion? 
a. Spit  b. tombolo  c. sea arch  d. answers a and b  e. answers b and c 

77. The movement of sand parallel to the shore 
a. is created by waves approaching at an oblique angle 
b. may create spits 
c. is achieved by longshore currents 
d. all of these 

78. One result of wave refraction is that wave energy is dispersed (reduced) 
a. on headlands projecting into the water 
b. in the recessed areas between headlands 
c. in estuaries 
d. none of the above 

FILL-INS 
79. The hypothesis, which proposed that sea floor was continually forming at the mid-ocean ridges while older 

sea floor was being destroyed at the trenches, was later termed: 
80. The Himalayan Mountains formed when two ______________ collided. 
81. The Aleutian, Mariana, and Tonga islands all contain active volcanoes and are examples of:  
82. The island of Hawaii experiences volcanism because it is located above a: 
83. During the break-up of a continent along a divergent plate boundary, large down faulted valleys are 

generated. These valleys are called: 
84. The theory of Plate tectonics builds upon several earlier concepts, such as sea-floor spreading and: 
85. Movement of the tectonic plates is driven by  ______  __________ in the mantle, in which hot material rises 

and cool material sinks in a circular motion.  
86. In Wegner’s continental drift hypothesis, he proposed a super-continent called ____________ which included 

many of the known continents all fused together in one great super-continent. 
87. The theory of plate tectonics states that Earth's rigid outer shell consists of several individual segments. 

These segments are known as ____________. 
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88. The man given credit for developing the continental drift hypothesis was ____________. 
89. There are no rocks on the sea floor older than approximately                              million years. 
90. The oldest continental rocks found, are approximately _________ billion years old. 
91. The San Andreas Fault is an example of which type of plate boundary? ____________ 
92. According to sea-floor spreading, the age of the sea-floor should become younger towards a: 
93.                         combines the concepts of sea-floor spreading and continental drift. 
94. The proportion of dissolved salts to pure water is termed ____________. 
95. Currents within the surf zone that flow parallel to the shore are known as ____________ currents. 
96. As waves approach the shoreline they often bend and become nearly parallel to the shore. Such bending of 

waves is called: 
97. Low and narrow offshore ridges of sand that parallel the coast and often have a hooked end are called: 
98. A ridge of sand that connects an island to the mainland or to another island is a ____________. 
99. A sand bar that completely crosses a bay, sealing it off from the open ocean, is a: 
100. Describe the similarities and differences between the Continental Drift hypothesis and the Plate Tectonics 

theory. 
101. Surface currents and deep ocean currents both transfer water in the oceans but in different ways.  Describe 

the similarities and differences between surface currents and deep ocean currents, including the forces 
and/or factors that influence each of these currents. 

 
GEOLOGY 300:  PLATE TECTONICS -CLUES  

ACROSS: 
1.                        magnetism is a weak magnetization created in sedimentary rocks by the rotation of magnetic 

crystals into line with the ambient field during settling. 
5.  A                     plate boundary involves strike-slip faulting between two moving lithospheric plates. 
8. Once a magma or lava has fallen below the                           (the critical point for magnetism to take place) , 

magnetic crystals may orientate themselves in the magnetic field. 
11. The expression at the Earth's surface of a mantle plume, or column of hot, buoyant rock rising in the mantle 

beneath a lithospheric plate. 
13.  Subsidence of the leading edge of a lithospheric plate into the mantle. 
15.  A magnetic                      is a complete 180° change in the polarity of the Earth's magnetic field. 
DOWN: 
1. A                          plate boundary forms where lithosphere splits into plates that drift apart from one another, 

thus producing new crust. This type of plate boundary is subject to tension. 
2.                     is the remnant magnetism recorded in ancient rocks and/or the study of ancient magnetic fields, as 

preserved in the magnetic properties of rocks. It allows the reconstruction of changes in the position of the 
magnetic poles and reversals of the magnetic poles in the geologic past. 

3.  The theory that the Earth's crust is near to a state of equilibrium, and that large blocks of crust behave like 
blocks of ice floating in water. 

4.  The properties of attraction produced by the Earth's magnetic field, which is dipolar, i.e. it has two poles (north 
and south) like a bar magnet. 

6.  A buoyant mass of hot mantle material that rises to the base of the lithosphere and commonly produce 
volcanic activity and structural deformation in the central part of lithospheric plates. 

7.  A valley of regional extent formed by block faulting in which tensional stresses tend to pull the crust apart. 
Synonymous with graben. The down dropped block along divergent plate margins. 

8.  Movement of portions of a fluid as a result of density differences produced by  heating.  
9.  Describes the orientation of the Earth's magnetic field with respect to North and South.  
10.          magnetization is a permanent magnetization acquired by minerals in igneous rocks during crystallization. 
12.  A hypothetical continent from which the present continents originated by plate movement from the Mesozoic 

era to the present. 
14. Drag on the bottom of the plate caused by the movement of the lithosphere over the asthenosphere. 

GEOLOGY 300:  PLATE TECTONICS - WORD LIST  

BASAL DRAG 
CONVECTION 
CURIE POINT 

DEPOSITIONAL-REMANENT 
DIVERGENT 
HOT SPOT 

ISOSTASY 
MAGNETISM 

MANTLE PLUME 
PALEO-MAGNETISM 

PANGAEA 
POLARITY 

ISOCHRON 
REVERSAL 

RIFT VALLEY 
SUBDUCTION 

THERMO-REMANENT 
TRANSFORM 

 


