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use pen or ink. If you change an answer, make sure that all other marks are completely erased. 

 

PART I. Multiple Choice: 1 point each. 

Read all the possible answers before making your choice. 
 

1. The Hawaiian-Emperor seamount chain is an example of: 

a. an aseismic ridge  

b. a hotspot trace  

c. a mid-ocean ridge 

d. a subduction zone 

e. a volcanic island arc 

 

2. Scientists can estimate the distance the Earth is from a distant star by using: 

a. gravity measurements  

b. paleomagnetism 

c. parallax  

d. radioactive decay 

e. red shifting  

 

3. The continental shelf is: 

a. a ridge created by the formation of new crust 

b. a type of trench found at high latitude 

c. an uplifted sedimentary basin 

d. a wedge of sediment at the base of the continental slope  

e. none of the above 

 

4. Free oxygen in the Earth’s atmosphere is thought to have been produced principally by: 

a. change in sea level  

b. formation of the Earth’s core  

c. nucleosynthesis in the stars 

d. photosynthesis and burial of organic carbon  

e. photodissociation of water and loss of hydrogen to outer space 
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5. The Wadati-Benioff Zone is the: 

a. “shadow” area where no P or S waves are detected after an earthquake 

b. area where a subducting lithospheric plate enters the asthenosphere and is characterized by strong 

shallow- to deep-focus earthquakes 

c. site where two plates are being pulled apart and new oceanic lithosphere is being created 

d. the boundary between the crust and the mantle, marked by an increase in S-wave velocity 

e. both (b) and (d) 

 

6. Calcareous sediments found on the ocean floor consist primarily of remains of: 

a. coccolithophores and asteroida 

b. coccolithophores and foraminifera 

c. diatoms and radiolaria  

d. foraminifera and radiolaria 

e. both (b) and (c) 

 

The following terms are for questions 7 and 8: 

a. no earthquakes, no volcanism, thin crust, thick sediment 

b. shallow to deep earthquakes, andesitic volcanism, older crust, thick sediment 

c. shallow earthquakes, andesitic volcanism, young crust, thick sediment 

d. shallow to deep earthquakes, basaltic volcanism, older crust, thin sediment 

e. shallow earthquakes, basaltic volcanism, young crust, sediment absent to thin 

 

7. Which of the above terms consistently describe a subduction zone? 

 

8. Which of the above terms consistently describe the mid-ocean ridge, a zone of seafloor spreading? 

 

9. Alfred Wegener was the principal proponent of the theory named: 

a. the Big Bang 

b. continental drift 

c. formation of atolls 

d. mantle plumes 

e. plate tectonics 

 

10. What is the generally accepted scientific estimate for the age of the Earth? 

a. 6000 years 

b. 4.5 million years 

c. 15 million years 

d. 4.5 billion years 

e. 15 billion years 

 

11. The main rock type associated with arc volcanism is:  

a. anhydrite 

b. andesite 

c. basalt 

d. limestone 

e. marble 
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12. Reversals of the Earth’s magnetic field are: 

a. the basis for Arthur Holmes’ concepts of thermal convection cells 

b. important in understanding longitude 

c. important because they make the Earth turn on its axis 

d. recorded in seafloor rocks in bands parallel to spreading centers 

e. none of the above 

 

13. In the video “Hawaii Born of Fire” scientists sampled what type of material and applied which of the 

following technique to date individual historic lava flows on Mauna Loa? 

a. water which they analyzed for oxygen isotopes 

b. hot lava which they analyzed for trace elements 

c. gases which they analyzed for 
3
He anomalies 

d. carbonized root casts which they analyzed for 
14

C 

e. none of the above 

 

14. Earthquakes associated with the Peru-Chile trench can occur or be manifested as far as: 

a. 50 km deep 

b. 100 km deep 

c. under the Amazonian basin 

d. about 300-400 km west of the Andes 

e. none of the above 

 

15. The region where plates move past each other is called a: 

a. fracture zone 

b. hot spot 

c. spreading center 

d. subduction zone 

e. transform fault 

 

16. What process generates the energy that emanates from stars (such as our sun)? 

a. nuclear fission 

b. nuclear fusion 

c. radioactive decay 

d. supernova explosions 

e. none of the above 

 

17. The two dominant types of sediment in the deep sea are: 

a. biogenic ooze and pelagic clay 

b. clay and ferro-manganese nodules 

c. glacial sediments and hydrothermal vent deposits 

d. hydrogenous material and sand 

e. terrigenous silt and manganese nodules 

 

18. The leading theory for the origin of the Earth’s Moon is: 

a. condensation from the Solar nebula 

b. fission from the Earth due to rapid rotation 

c. formation in the same manner as Earth, by accretion of planetissimals 

d. gravitational capture of a large planetesimal 

e. impact by a large planetesimal, about the size of Mars, which spun off the Moon 
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19. The oceanic crust is composed mainly of: 

a. sediments 

b. granite 

c. calcium carbonate 

d. basalt 

e. andesite 

 

20. The carbonate compensation depth or CCD is 

a. the depth below which calcium carbonate accumulates in the ocean 

b. the depth above which siliceous sediments can accumulate and below which they cannot 

c. the depth where the rate of delivery of calcium carbonate is equal to the rate at which it dissolves 

d. the depth at which calcium carbonate sediment is chemically converted to siliceous ooze  

e. none of the above 

 

21. Sediments that are transported from the continental shelves to the deep ocean floor by turbidity currents 

were deposited:  

a. most recently by rivers that extend across the continental shelf 

b. by seafloor spreading 

c. by tidal currents over the past few hundred thousand years 

d. during the last glacial period when current continental shelves were “dry” 

e. by hyperpycnal currents 

 

22. The density of andesitic material is approximately: 

a. 8.5 g/cm
3
 

b. 4.5 g/cm
3
 

c. 2.9 g/cm
3
 

d. 2.7 g/cm
3
 

e. 1.0 g/cm
3
 

 

23. Planktonic plants whose silica-rich shells may be found on the ocean floor are called: 

a. coccolithophores 

b. diatoms 

c. foraminifera 

d. phosphorites 

e. radiolaria 

 

24. The major forces driving the plates in the theory of plate tectonics are: 

a. centrifugal force and attraction between the Earth and the Sun 

b. gravity and thermal compression 

c. inertia and mass balance 

d. isostatic balance and chemical differentiation 

e. none of the above 

 

25. Which of the following is inconsistent with the hypothesis of seafloor spreading? 

a. absence of sediment along the mid-ocean ridge 

b. age of oceanic crust increases with distance from the mid-ocean ridge axis 

c. elevated topography of mid-ocean ridges 

d. evidence of earthquakes and volcanism along the mid-ocean ridge axis 

e. none of the above 
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26. Continents are built by: 

a. accretion of exotic terranes onto their margins 

b. andesitic volcanism at subduction zones 

c. outgassing of volatiles from the Earth’s interior 

d. basaltic volcanism at mid-ocean ridge 

e. both (a) and (b) 

 

27. The three major types of plate boundaries are: 

a. constructive, destructive, conservative 

b. conservative, transform, slipslide fractures 

c. continental-continental, oceanic-oceanic, continental-oceanic 

d. divergent, convergent, conservative 

e. both (a) and (d) 

 

28. In 1966, Vine and Matthews presented evidence that finally convinced geologists that seafloor spreading is 

occurring. This evidence involved: 

a. age of oceanic crust increases with distance from mid-ocean ridge axis 

b. direct sampling of ocean floor crustal rocks 

c. earthquake patterns at deep-sea trenches 

d. magnetic patterns measured near oceanic ridges  

e. series of linear island chains in the oceans 

 

29. The Mariana trench is: 

a. about 1000 miles wide  

b. an accretionary prism 

c. a volcanic island arc  

d. part of a mid ocean ridge 

e. part of a subduction zone 

 

30. The Earth’s oceans and atmosphere are considered secondary in origin. This means that: 

a. the cold planetesimals, which aggregated to form the Earth, could have lost their primary atmospheres 

b. they formed by the interaction of living things with their environment 

c. they formed by outgassing of the Earth’s interior 

d. they formed by the reaction between an earlier atmosphere and crustal rocks 

e. all of the above 

 

31. We know that the outer core of the Earth is liquid in part because: 

a. the Deep Sea Drilling Project drilled there  

b. no earthquakes occur there 

c. the continents are drifting 

d. the increased pressure melts the rock into a liquid 

e. seismic “s” waves do not travel through it  

 

32. Which of the following is the proper order of increasing size classification of sediments: 

a. clay, sand, silt, granules, rocks, boulders, cobbles 

b. clay, silt, sand, granules, pebbles, cobbles, boulders 

c. silt, clay, sand, pebbles, granules, rocks, boulders 

d. silt, clay, granules, pebbles, cobbles, boulders 

e. none of the above 
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33. Which of the following is false? 

a. collision of India with Asia is thought to have caused a realignment in plate motion 

b. isostatic adjustment is occurring below the Big Island of Hawaii 

c. melting of the Arctic ice cap will cause sea level to rise 

d. the Pacific plate moves at about 8 cm/yr 

e. none of the above 

 

34. The Principle of Isostasy states that: 

 a. 25% of the continental crust presently lies below sea level 

 b. if the Earth were perfectly smooth, it would be covered by nearly 3,000 m of ocean water 

 c. the lithosphere is in gravitational equilibrium through a buoyancy mechanism, with compensation 

occurring in the asthenosphere 

 d. crust is produced by differentiation from the mantle, by upwelling and solidification of molten rock 

 e. the Earth’s surface is dominated by 2 levels: the continents and the oceans 

 

35. Yellowstone National Park is an example of a: 

 a. spreading center 

 b. transform fault 

 c. passive margin 

 d. hotspot 

 e. continental-continental plate convergence 

 

36. What are the four most abundant elements on Earth? 

a. H, He, Li, Mg  

b. H, He, O, C 

c. Fe, Ni, H, O 

d. Fe, O, Si. Mg  

e. None of the above 

 

PART II. True/False: 1 point each. 

Mark (a) if the statement is true or (b) if the statement is false. 
 

37. The Earth’s inner core is liquid and acts as a dynamo generating a magnetic field. 

 

38. Today the continents are more submerged compared to much of the geologic past. 

 

39. Beaches are normally very stable in shape and width unless disturbed by human activities. 

 

40. The element helium was formed during a supernova explosion. 

 

41. Throughout the Earth’s geological history, free oxygen has always been an important component of the 

Earth’s atmosphere. 

 

42. The Earth’s core is thought to have formed when the moon collided with the Earth. 

 

43. A piston corer is an oceanographic device used to sample deep ocean sediments. 

 

44. Evaporites can be considered both chemical and detrital sediments. 
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45. Sedimentary fans are typically associated with large submarine canyons. 

 

46. Hyperpycnal currents transport muddy river water and create submarine canyons. 

 

47. Atlantic-type continental margins are not plate boundaries. 

 

48. Oahu is a good example of a guyot. 

 

49 Oceanic and continental crust are produced by chemical differentiation from the mantle. 

 

50. The oldest rocks from the continents are much older than the oldest rocks from the seafloor. 

 

51. The Curie Point is the temperature below which the magnetic iron-bearing minerals in basaltic magma can 

align with the Earth’s magnetic field. 

 

52. The crust on Venus is all of the “continental” variety. 

 

53. Earthquakes at convergent boundaries commonly occur deeper than 100 km. 

 

54. The hydrothermal systems on Loihi seamount are all extinct. 

 

55. Seawalls have been shown to be very effective in the long-term prevention of beach erosion. 

 

56. A kipuka is an area of vegetation spared by lava flows. 

 

57. Solar luminosity has decreased over the last 4 billion years. 

 

58. Much of the water on Mars is tied in the polar ice caps. 

 

59. The typical depth for the shelf break is about 3000 m. 

 

60. Scientific theories are always subject to challenge and may be overturned. 
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PART III: Short Essay. Answer the following questions entirely within the space provided. Think your answer 

through before starting to write. Write legibly. Please use block print if your handwriting is poor, because if 

the grader can’t read it, it will likely be marked wrong. 

 

61. Briefly describe Wegener’s theory of Continental Drift. Be sure to provide the various lines of evidence he 

used in support of his theory (5 points). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

62. Draw diagram of a transform fault between two segments of a mid ocean ridge. For full credit, (a) label the 

major features; (b) if a part is moving, label its direction of movement; (c) indicate where earthquakes occur, if 

they occur, and (d) explain what happens outside the boundaries of the active transform fault (5 points). 
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63. Draw a cross section of a subduction zone of the oceanic-oceanic type showing all directions of movement, 

explaining how two pieces of oceanic crust can interact (i.e., why one sinks below the other) and name three 

examples of where this occurs on the planet. 

 

 

 

  

 

 


