Unit 2 Workbook (Part A)

Name:









Block:


Questions for Section C: Earth Materials (Igneous Processes)




1. Distinguish among the following:

	
	Composition
	Flow Behaviours
	Where formed
	Rock/Feature Formed

	Lahar


	
	
	
	

	Pyroclastics


	
	
	
	

	Ash Flow


	
	
	
	

	Pillow Lava


	
	
	
	

	Aa Lava


	
	
	
	

	Pahoehoe Lava


	
	
	
	

	Columnar Joints


	
	
	
	


2. Draw a diagram distinguishing between batholiths, sills, dikes, xenoliths, stocks, and plutons.

3. Distinguish among the following volcanic features:

	Feature
	Magma Composition
	Type of Eruption
	Magma Viscosity
	Shape of Feature
	Location Relative to Plates
	Other Details

	Shield Volcano


	
	
	
	
	
	

	Cinder Cone


	
	
	
	
	
	

	Composite Volcano


	
	
	
	
	
	

	Volcanic Dome


	
	
	
	
	
	

	Lava Plateau


	
	
	
	
	
	


4. Distinguish between a sill and a buried lava flow:

	Sill
	Lava Flow

	
	


5. Describe pyroclastic material.  What various materials may be ejected from an explosive volcano? 

6. Distinguish between lava and magma. (Which is where? Which has dissolved gas? Why?)  

7. What clues do vulcanologists look for to predict future volcanic eruptions?

8. Explosive volcanoes such as Mt St. Helen’s and Mt Fuji often erupt lava which is

a) mafic and has a low viscosity.

b) felsic and has a low viscosity.

c) mafic and has a high viscosity.

d) felsic and has a high viscosity.
9. [image: image1.png]5000 m




 The igneous layer in the cross section of the picture above is best described as a

a) sill.

b) dike.

c) stock.

d) buried lava flow.
10. The rough, jumbled blocky or jagged surface of a lava flow is called:


a) aa
b) pahoehoe


c) lahar
d) nuée ardente

11. Why do more viscous lavas generally erupt more violently and explosively than do less viscous lavas?

a) Because more viscous lava erupts less frequently than less viscous lava.

b) Because more viscous lava tends to be cooler than less viscous lava

c) Because more viscous lava trap gases so pressure builds up in the magma chamber

d) Because more viscous lava contains very little gas and other volatile materials.

Use the following sketch of a cross section of a volcano to answer questions 12 and 13.
12. [image: image2.png]Use the following graph of magnetic field strength and distance across an ocean basin
to answer questions 26 to 29.
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What type of volcano is shown in the sketch?


a) Cinder cone



b) Shield volcano


c) Volcanic dome



d) Composite volcano

13. This type of volcano most commonly forms at


a) mid-ocean ridges



b) island arc volcanoes


c) subduction at continents



d) hot spots, or mantle plumes

Use the following sketch of a rock cross section to answer question 14.
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14. a) On the cross section sketch, label the following igneous rock bodies: sill, lava flow, dike

b) Describe two features shown on the cross section which distinguish the sill from the buried lava flow.

c) The rock which composes the sill is mostly coarse-grained and contains 50% dark-grey plagioclase and 50% dark ferromagnesian minerals.  What is the name of the rock?

d) Describe the variation in crystal size that would be found in the sill from top to bottom.

Questions to Section K: Internal Processes and Structures (Plate Tectonics)
15. Outline evidence for lithospheric plate motion and continental drift.

16. Describe convergent, divergent, and transform types of plate boundaries.

17. Suggest possible causes for the movements of the plates.

18. Describe the origin of magma formed during plate tectonic processes.

19. Relate volcanic activities and features to convergent, divergent, and intraplate settings.

20. Describe the geologic activities that occur at lithospheric plate boundaries.

21. Relate the rock cycle to plate tectonics 

22. Compare oceanic crust and continental crust in terms of composition, thickness, etc. 

Use the map below to answer questions 23 to 27. The map shows an area of western

North America and the sea floor off that coast. Several plate boundaries are shown.
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23. The feature labelled W is a(n)


a) island arc.


b) ocean trench.


c) oceanic ridge


d) transform fault.

24. [image: image5.png]ANAHIM VOLCANIC BELT

x - Site of volcanic eruptions




The relative plate motion at feature X is best shown as
25. An earthquake along feature X would most likely have a(n)

a) shallow focus (depth less than 100 km).

b) deep focus (depth greater than 400 km).

c) intermediate focus depth (from 100 - 400 km).

d) wide range of possible focus depths (from 0 - 700 km).

26. Composite (strato) volcanoes would most likely be found at

a) U

b) W

c) Y

d) Z
27. A rock sample taken at feature V is found to have an age of 2 000 000 years. Feature V is located 80 km away from the centre of feature W. (Note: 1 km = 100 000 cm.) The rate of plate motion in this area is

a) 0.25 cm/y

b) 2.0 cm/y.

c) 4.0 cm/y.

d) 8.0 cm/y.

28. The most common igneous rock type found at a divergent plate boundary is

a) basalt.

b) granite.

c) rhyolite.

d) andesite.
Use the following map of plate boundaries in oceanic lithosphere to answer questions 29 to 32.

29. The type of plate boundary shown between X and Y is

a) [image: image6.png]Sandstone
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diverging.

b) transform.

c) subduction.

d) converging.
30. Which of the following rock types is most likely found at the centre of the ridges?

a) rhyolite tuff

b) organic shale

c) basalt pillows

d) organic limestone
31. Ocean floor sediments have been drill-sampled down to bedrock at locations E, F, G and H.  The most likely location to have the thickest sediment deposit is

a) E

b) F

c) G

d) H
32. Some of the world’s mountain belts, such as the Rockies, are not along active earthquake belts.  This observation seems to contradict the idea that plate collisions can create mountains. A likely explanation of this observation is that these mountains

a) are thick deposits of basalt.

b) were formed by layers of sediment.

c) are the sites of ancient collision boundaries.

d) are points where new plate boundaries are forming.
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Use the following graph of magnetic field strength and distance across an ocean basin to answer questions 33 to 36

33. At which location is new rock being formed?

a) W

b) X

c) Y

d) Z

34. Rock with the same age as rock at Z would also be found at

a) V

b) W

c) X

d) Y

35. If the difference in the ages of rocks at W and X is 2 000 000 years, and locations W and X are 60 km apart, the rate of sea floor spreading is

a) 1 cm/y

b) 3 cm/y

c) 6 cm/y

d) 9 cm/y

36. Which of the following best records magnetic field direction on the ocean floor?

a) Igneous rock

b) Sedimentary rock

c) Metamorphic rock

d) Sea floor sediments

______________________________________________________

37. The most likely energy source driving plate tectonic is

a) friction

b) ocean heat

c) magnetism

d) radioactivity

38. The large scale apparent wandering of the Earth’s magnetic north pole as recorded in continental  volcanic rocks is a result of changes in the

a) tilt of the Earth’s axis

b) location of the pole star

c) positions of the continents

d) position of the geographic north pole

Use the following map to answer question 39.
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39. The Appalachian Mountains in North America and the Caledonian Mountains in Europe contain very similar rock types, structures and fossils. This observation suggests that North America and Europe

a) were once together.

b) are moving closer together.

c) are on the same lithospheric plate.

d) were joined by mountains extending across the Atlantic Ocean.
Use the following cross section of three mantle convection currents and part of the oceanic lithosphere to answer question 40.
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a) Explain what causes the mantle convection currents to rise and then fall.



b) Complete the oceanic plates appropriately in the gaps below X and Y. Label with arrows showing the direction of movement. 



c) On the completed diagram, label an ocean trench and a rift valley. 

Use the following graph to answer question 42.
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The graph shows some of the Hawaiian Island chain.  The vertical axis of the graph gives the approximate age of the volcanic rocks found on each island, and the horizontal axis shows the distance of each island from Hawaii.

a) Assuming an age of 8.0 million years for the rocks of Nihea, determine the rate of motion in centimetres per year, of the Pacific Plate in this region.  

b) With reference to the concept of mantle hot spots, explain the relationship between age and distance from Hawaii for the islands in the Hawaiian chain.  Draw a cross-sectional diagram to help illustrate your answer.
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c) The oldest islands in the Hawaiian chain are also the lowest in elevation and the smallest.  Give two geologically reasonable explanations why this is so.

43. [image: image13.png]Use the following graph of magnetic field strength and distance across an ocean basin
to answer questions 26 to 29.
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Observe the diagram to the right.  Use your knowledge of plate tectonics to explain the occurrence of the volcanic belt.  
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Unit 2: Part A Chapters 4 and 9

Remember to ask for help if you need it( 

PLO’s: Part of C and K
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