Unit 2 Workbook (Part A) Key
Answers to Section K: Internal Processes and Structures (Plate Tectonics)
14. Outline evidence for lithospheric plate motion and continental drift.


The continental coastlines fit together well.  Similar fossils, glacial deposits and rock formations found on different continents. When these continents are fitted together the fossil remains, glacial deposits and rock formations are contiguous. 

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


Divergent plate boundaries are those in which two plates are separating.  A rift occurs here and magma rises.  Rifts occur in both oceanic and continental crust (but more often in oceanic since they are thinner.)  The Mid-Atlantic Ridge and the rest of the mid-ocean ridge all over the globe on the ocean floor are divergent plate boundaries. Examples of a continental rift zones are the Stikine Volcanic Belt in NW BC and the East African Rift zone.  


A convergent plate boundary occurs when two plates collide.  If one plate of oceanic crust collides with a plate of continental crust the more dense oceanic crust will subduct beneath the continental crust, a chain of continental composite volcanoes will form.  Examples are the Cascade Mountains, and the Andes Mountains (South America.)  If two plates of continental crust collide, neither can subduct and a mountain chain will form (i.e. the Rockies and Himalayans.) If two plates of oceanic crust collide the older, cooler and more dense oceanic crust will subduct beneath the other to form an island arc.  The Aleutian Islands in Alaska is an example.


A transform plate boundary is where two plates slide past each other.  The San Andreas Fault in California is an example.

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


Mantle convection can explain plate movement.  Hot rock rises within the upper mantle, it reaches the top of the asthenosphere and moves along pulling the lithospheric plates.  As the hot rock cools it sinks back into the mantle.  


Gravity: Another proposal to explain plate movement suggests that the plates slide downhill from the higher altitude mid-ocean ridges.

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

	In a subduction zone
	Friction raises the temperature

Adding water lowers the melting point

Reducing pressure melts the rock as it rises

	At a spreading centre
	Reducing pressure melts the rock as it rises

	At a hot spot, or mantle plume
	Reducing pressure melts the rock as it rises


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

	Convergent
	Continental crust and continental crust
	Both are floating on top of the asthenosphere and rocks deform to form mountains

	
	Continental crust and oceanic crust
	More dense oceanic crust subducts below to form volcanic mountains, cinder cones, composite volcanoes and mountain ranges

	
	Ocean crust with oceanic crust
	Both are dense, the older slab of oceanic crust that is more dense will subduct below the other and form an island arc.  Ex: the Aleutian islands in Alaska, Japan.

	Divergent
	Continental crust and continental crust
	A rift valley is formed and volcanoes of basalt may form.  Ex: the Red Sea which has since filled up with water

	
	Oceanic crust and oceanic crust
	A mid-ocean ridge forms and basaltic lava wells up.  Ex: the Mid-Atlantic Ridge; the Juan de Fuca Ridge off our coast.

	Intraplate
	Over a hot spot
	Basaltic magma can rise.  The Hawaiian Islands sit on top of a mantle plume, or hot spot.  This plume has been stationary for millions of years, and as the Pacific Plate has moved over top it has created a chain of islands.  The islands to the northwest are the oldest.


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


The majority of volcanoes and earthquakes occur at or near plate boundaries. Mountain ranges are formed due to the collision of lithospheric plates.  There are many mineral deposits near lithospheric plate boundaries.  This is because there is a heat source due to the presence of magma to heat water.  Water in the crust will heat up near a magma source, and water will be hotter far down into the crust even far from an active volcano.  Hot water can dissolve minerals and other ores more readily than cool water.  This water will rise through a magma vent, or a fault, and as it cools the minerals precipitate out of solution.(=Hydrothermal ore deposits.)

20. Relate the rock cycle to plate tectonics 


The rock cycle explains the transformation among igneous, sedimentary and metamorphic rocks.  The rock transformation includes weathering and erosion to eventually form sedimentary rocks.  Heat and pressure alter rocks to form metamorphic rocks.  Melting and solidification form igneous rocks.  The role of plate tectonic in this process is to provide a mechanism.  Hotspots, subduction and rifting all provide a source of heat to melt rock or undergo metamorphism.  Dynamic movements including uplifting and faulting contribute to metamorphic changes due to pressure.  Mountains formed by tectonic activity allow water and rivers to erode rock.  Rifting and trenching create basins for sedimentary rocks to form. 

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


Oceanic crust is denser, less thick, and on average newer than continental crust.
Use the map below to answer questions 23 to 27. The map shows an area of western
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North America and the sea floor off that coast. Several plate boundaries are shown.

23. The feature labelled W is a(n)

a) island arc.

b) ocean trench.

c) oceanic ridge

d) transform fault.
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The relative plate motion at feature X is best shown as
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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 (strata) 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 31.

29. The type of plate boundary shown between X and Y is
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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) [image: image6.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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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.
Use the following graph of magnetic field strength and distance across an ocean basin to answer questions 33 to 36.
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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 tectonics 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.

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.

40. 
a) Explain what causes the mantle convection currents to rise and then fall.


Mantle convection currents rise where they are hottest and consequently least dense. When the mantle material cools, it becomes denser again and sinks toward the bottom of the mantle.


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



See diagram above.


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



See diagram above.




























Transform faults have shallow earthquake foci since there is no down-going plate.





Because H is the furthest from the ridge.  The rocks are the oldest and have had the most time to accumulate sediment.
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When molten the iron with the igneous rock can align with the Earth’s magnetic field.
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