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Questions to Section L: Internal Processes and Structures (Seismology)
1. Describe fault creep and elastic rebound as they relate to seismic activity. 

2. Distinguish between magnitude and intensity. 

3. Compare and contrast the Richter and Mercalli scales. 

4. a) Describe in detail how to locate an epicenter of an earthquake using seismograph data.


b) What represents magnitude on a seismograph?

5. Assess the seismic risks for a particular area using: 

· geographic location (on Earth)

· topography (mountains, plains, etc.)

· ground strength 

· rock types 

· proximity to faults 

· construction design

6. Evaluate various methods of earthquake prediction (e.g. seismic gap, animal behaviour, etc.)

7. Describe the differences between P, S and L waves.

	P
	S
	L

	
	
	


8. Define the terms epicentre, focus, liquefaction, tsunami.

9. Explain how dilatancy data is related to earthquakes.

10. Describe how a seismograph works.

11. A low energy earthquake that caused most of the buildings in a town to collapse would be rated

a) low on the Richter scale and low on the Mercalli scale.

b) low on the Richter scale and high on the Mercalli scale.

c) high on the Richter scale and low on the Mercalli scale.

d) high on the Richter scale and high on the Mercalli scale.

12. Which of the following is the least useful for predicting earthquakes?

a) Height of sea level

b) Amount of ground tilt

c) Degree of micro-seismic activity

d) Percentage of radon in ground water
13. A magnitude 8 earthquake located 20 kilometres off the west coast of Vancouver Island would likely produce all of the following except

a) a tsunami.

b) landslides.

c) a volcanic eruption.

d) liquefaction of sediments.

14. Movement along a fault without the buildup of significant amounts of stress is known as

a) creep.

b) strain.

c) stress rupture.

d) elastic rebound.
15. Which of the following is the most likely cause of the largest magnitude earthquakes?

a) Rift eruptions.

b) Isostatic adjustment of the crust.

c) Stress buildup between lithospheric plates.

d) Major temperature changes in surface rocks.
16. Slow, continuous slip along a fault zone is called

a) fault creep.

b) ground slump.

c) rock dilatancy.

d) elastic rebound.

Use the following seismogram and time-distance graph for P- and S-waves
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to answer questions 17 and 18

17. The distance from the seismometer to the epicentre of the earthquake is

a) 1 300 km.

b) 2 000 km.

c) 2 750 km.

d) 3 400 km.

18. The two curves on the Travel Time graph have different average slopes because

a) P-waves travel faster than S-waves.

b) S-waves have a side-to-side shaking motion.

c) S-waves change velocity and P-waves do not.

d) P- and S-waves travel through different materials.
Use the following seismographs to answer question 19.
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19. The seismographs above were recorded for one earthquake by using similar seismographs at four different stations.  What is the correct order, from closet to farthest, in terms of distance from the epicentre to each station?

a) 2,1,3,4

b) 2,3,4,1

c) 3,4,1,2

d) 3,2,1,4

20. Which of the following would least affect the Mercalli intensity rating of an earthquake?

a) Direction to the focus.

b) Local geologic conditions.

c) Distance from the epicentre.

d) Magnitude of the earthquake.

21. How could you tell from a seismograph that an earthquake was closer to station A than station B? 

a) The difference in arrival times of the P and S waves was less at station B.

b) P waves arrived earlier at station B than station A.

c) Amplitude of the waves on the seismograph at station A were larger.

d) All of the above.

22. During an earthquake, minimum damage to a structure would most likely occur if the structure was located on

a) delta deposits

b) granitic bedrock

c) unconsolidated fill

d) tilted sedimentary beds

23. Any one earthquake can have

a) one magnitude and one intensity

b) many magnitudes and one intensity

c) one magnitude and many intensities

d) many magnitudes and many intensities

24. A seismograph will record the

a) depth of a focus

b) distance to an earthquake

c) time an earthquake occurred

d) time at which waves arrive at the device

25. The minimum number of seismograph stations usually required to give the location for an epicentre is

a) 1

b) 2

c) 3

d) 4

26. A seismograph cannot be used to 

a) predict earthquakes

b) record time of wave arrivals

c) calculate distance to the epicentre

d) calculate magnitude of the earthquake

27. How much more energy does an earthquake of Richter magnitude 5 compared to one of Richter magnitude 3 release?

a) 30 times

b) 900 times

c) nearly twice as much

d) 100 times

28. The earthquakes which occur the most frequently also

a) cause damage to cities

b) have small magnitudes

c) generate large tsunamis

d) occur in the middle of tectonic plates

29. Which of the following strategies would be most effective in reducing the possible damage to buildings due to soil liquefaction?

a) Building large concrete retaining walls around structures

b) Building earthquake resistant buildings that could withstand vigorous ground shaking

c) Not building structures near coastal areas

d) Not building structures on wet or unstable soils

30. There is geological evidence that the West Coast of Canada is an active earthquake zone, although this region has not experienced a large earthquake in a long time.  Explain why a large earthquake may occur in the near future.
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Use the following cut-away diagram of an area that has experienced a magnitude 6 earthquake to answer question 31

31. The area shown in the diagram above experienced a magnitude 6 earthquake. The focus was located 30 km beneath Town B. Town B was more extensively damaged than Town A, even though both towns have the same construction standards, and have similar populations.


a) Which town is likely to have a higher Mercalli Scale rating? 


b) What is the most likely reason for the extensive damage to Town B? 


c) The P-wave and S-wave travel-time difference at Town B is slightly less than at Town A.  Explain why this travel-time difference would occur. 


d) The people of Town B did not act on the advice of a local seismologist who noticed a variety of earthquake warning signs (precursors) prior to the earthquake. Describe one such precursor that the seismologist may have detected. 

 Questions for Section N: Internal Processes and Structures (Earth’s Interior)
1. Give evidence for the fact that the earth is layered. 

2. Diagram or model the interior of the earth, labelling all principal parts and showing the approximate thickness of each layer. 

3. Differentiate among the layers of the earth and describe their characteristics.

4. The layer of the earth that is solid, has the lowest seismic velocities and is composed of silicate material is the

a) crust.

b) mantle.

c) outer core.

d) inner core.
5. The study of seismic records shows that P- and S-waves speed up then slow down again as they pass through part of the earth. The best explanation for this suggests that the waves pass through 

a) plastic zone.

b) solid, a liquid, then a solid.

c) cool solid, a hot liquid, then a cooler solid.

d) solid, a denser solid, then a less dense solid.
6. Which of the following is the best evidence that the earth has a layered internal structure?

a) Xenoliths

b) Drill core samples

c) Composition of lavas

d) Sudden changes in the velocity of P- and S-waves

Use the following diagram of the earth’s interior to answer questions 7 and 8.
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The layer that will absorb S-waves is

a) W

b) X

c) Y

d) Z

8. The layer that contains the lowest density silicate rocks is

a) W

b) X

c) Y

d) Z
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Use the following diagrams which show a cross-section of the Earth, and a graph of P and S wave velocities against depth in the Earth, to answer question 9-11.
9. The S waves have no velocity below a depth of about 2900 km.  This is because the S waves

a) have run out of energy

b) are entering a liquid layer

c) are entering a plastic layer

d) are entering a super-dense layer

10. Both P and S wave velocities increase as they pass down through layer X.  This increase in velocity is because with increasing depth, layer X becomes

a) cooler

b) denser

c) richer in quartz

d) less pressurized

11. A layer which is composed largely of iron and nickel is

a) U

b) W

c) X

d) Y

12. The Earth’s overall density is 5.5 g/cm3, yet the density of the crust averages only 2.8 g/cm3.  This fact implies that

a) the densities of the mantle and core must be greater than that of the crust

b) the densities of the mantle and core cannot be determined

c) the Earth was never homogeneous in composition

d) the mantle and core probably have a density of 5.5g/cm3
13. The P wave shadow zone occurs because

a) P waves travel faster than S waves

b) P waves refract at the outer core – mantle boundary

c) P waves are shear waves

d) S waves obstruct the path of P waves
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Use the following sketch of the cross section of the earth to answer question 14.

14. A strong earthquake occurred at location F.

a) The time difference between the arrival of P- and S-waves is known as the P- and S-wave interval. Describe how the P- and S-wave interval varies between stations W and X.

b) Describe the difference in amplitude between direct path P-waves at station W and at station X. 

c) Explain why no direct path S-waves would be recorded at station Z. 

e) Explain why no direct path P-waves would be recorded at station Y. 

Questions to Section M: Internal Processes and Structures (Isostasy)
1. Analyse the adjustment of the crust to changes in loads associated with volcanism, mountain building, erosion, and glaciation by using the concept of isostasy.

2. Explain how mountains can rise even though they are eroding.

3. Which of the following is a result of isostatic adjustment?

a) Glacial flow down a valley

b) Crust sinking beneath a delta

c) Displacement along a transform fault

d) Mountain building at a convergent plate boundary
4. Which of the following “before and after” sequences shows the correct Isostatic response?
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Use the following map that shows rates of crustal uplift in Scandinavia to answer question 5.  The numbered lines join points of equal crustal uplift.
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5. At location X, the crust is rising

a) fastest because this is where the Pleistocene ice cap was the thickest.

b) fastest because this is where the Pleistocene ice cap was the thinnest.

c) slowest because this is where the Pleistocene ice cap was the thickest.

d) slowest because this is where the Pleistocene ice cap was the thinnest.
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Use the following diagram to answer question 6 and 7

6. After the sediments have been eroded, location X in the granite will be at a higher elevation above sea level.  What is the name given to this process.
7. Describe why the granite is now above sea level.
Use the following cross-section of part of the coast of western Vancouver Island to answer question 8.
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One prominent feature of the coastal section is the series of beaches at different heights above sea level.  Give two geologically reasonable explanations for how the beaches could have formed.  The first should involve plate tectonics, and the second explanation should involve glaciation.  Draw diagrams to help illustrate your answer.

a) Explanation 1 (Plate Tectonics)
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b) Explanation 2 (Glaciation) (a future unit really but, give it a try…)
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