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GENERAL INSTRUCTIONS

1. Aside from an approved calculator, electronic devices, including dictionaries and
pagers, are not permitted in the examination room.

2. All multiple-choice answers must be entered on the Response Form using an
HB pencil.  Multiple-choice answers entered in this examination booklet will not
be marked.

3. For each of the written-response questions, write your answer in ink in the space
provided in this booklet.

4. Ensure that you use language and content appropriate to the purpose and audience
of this examination.  Failure to comply may result in your paper being awarded a
zero.

5. This examination is designed to be completed in two hours.  Students may,
however, take up to 30 minutes of additional time to finish.



GEOLOGY 12 PROVINCIAL EXAMINATION

Value Suggested
Time

1. This examination consists of two parts:

PART A: 55 multiple-choice questions 55 65

PART B: 14 written-response questions 45 55

Total:      100 marks 120 minutes

2. The Data Booklet contains information, graphs, and colour photographs you will need
to answer certain questions on this examination.
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PART A:  MULTIPLE CHOICE

Value:  55 marks Suggested Time:  65 minutes

INSTRUCTIONS: For each question, select the best answer and record your choice on the Response
Form provided.  Using an HB pencil, completely fill in the circle that has the letter
corresponding to your answer.

Use the following diagram of the abundance of major elements in the earth’s crust and
the table of mineral groups to answer question 1.

Oxygen (O)
47%

Silicon (Si)
28%

Aluminum (Al)
8%

Iron (Fe)
5%

Sodium (Na)
3% Potassium (K)

2.5% Magnesium (Mg)
2%
Other elements

1%
Calcium (Ca)

3.5%

Mineral group Typical mineral
Formula of typical

mineral

silicates potassium feldspar KAlSi3O8

oxides hematite Fe2O3

carbonates calcite CaCO3

sulphates gypsum CaSO4

sulphides pyrite FeS2

1. Which of the following mineral groups is most common in the earth’s crust?

A. oxides
B. silicates
C. sulphates
D. carbonates
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Use the following diagram to answer questions 2 to 5.
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2. What is the name given to the set of geological processes shown in the diagram?

A. rock cycle
B. water cycle
C. volcanic cycle
D. sedimentary cycle

3. The principle of uniformitarianism suggests that the processes shown above have operated on
Earth since

A. the evolution of man.
B. water first condensed on the surface.
C. oxygen became abundant in the atmosphere.
D. the evolution of the first organisms with hard parts.
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4. A crystal of quartz from a granite batholith could move through which of the following set of
processes without being completely destroyed?

A. 4, 9, 10, 5, 3
B. 6, 10, 9, 8, 7, 5, 3
C. 10, 9, 8, 7, 6
D. 3, 10, 9, 8, 5

5. Which number on the diagram indicates an environment where the process of lithification
would be occurring?

A.   5
B.   6
C.   9
D. 10

________________________________________________

6. Which of the following geological processes would take the longest time?

A. the movement of a glacier one metre downslope
B. the widening of the Atlantic ocean by one metre
C. a one-metre movement along a fault during a major earthquake
D. the complete chemical weathering of a one-metre diameter granite boulder

RRRREEEEFFFFEEEERRRREEEENNNNCCCCEEEE
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For question 7, refer to the following in the Data Booklet.
page x: Bowen’s Reaction Series
page xi: Percentage of Minerals in Igneous Rocks

7. Which of the following is an unlikely geological situation?

A. clay in a gneiss
B. biotite in a granite
C. quartz in a sandstone
D. olivine in a basalt lava
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For questions 8 to 13, refer to the following in the Data Booklet.
page i: Geological Map
pages ii and iii:  Rock and Mineral Information Table
page xi: Percentage of Minerals in Igneous Rocks
page xi: Table of Hardness
page xii: Properties of Common and Important Minerals

8. Mineral R (Photograph 1) occurs as large (5 mm) crystals in rock S (Photograph 2).
What is mineral R?

A. quartz
B. olivine
C. chlorite
D. potassium feldspar

9. What is igneous rock S (Photograph 2)?

A. basalt
B. diorite
C. gabbro
D. peridotite

10. What is the name of the igneous body shown on the geological map that contains rock S?

A. sill
B. dike
C. xenolith
D. lava flow
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11. Rock V (Photograph 3) is most likely

A. marble produced mainly by organisms.
B. marble produced mainly by evaporation.
C. limestone produced mainly by organisms.
D. limestone produced mainly by evaporation.

12. By which process was the texture of rock W (Photograph 4) most likely produced?

A. sedimentation
B. metamorphism
C. cooling from magma
D. precipitation from solution

RRRREEEEFFFFEEEERRRREEEENNNNCCCCEEEE
DDDDAAAATTTTAAAA ����BBBBOOOOOOOOKKKKLLLLEEEETTTT

For question 13, refer to the following in the Data Booklet.

page iv:  Photograph 5

13. The rock in Photograph 5 is a sedimentary

A. breccia formed by clastic processes.
B. breccia formed by chemical processes.
C. conglomerate formed by clastic processes.
D. conglomerate formed by chemical processes.
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For question 14, refer to the diagram below, and the following
in the Data Booklet.

page i:  Geological Map

Vertical drill hole section

rock saturated
with crude oil

jointed and
fractured limestone

sandstone

shale

14. The rock layers have been folded into a dome structure.  A vertical hole has been drilled into
the structure at the location shown on the map.  Crude oil was discovered in the drill hole.
Which of the following is the least likely reason for the occurrence of this crude oil deposit?

A. the dome structure
B. the impermeable shale
C. the porous and permeable limestone
D. the permeable and porous sandstone at the top of the drill hole section
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Use the following diagrams and the table of data about four volcanic features
to answer questions 15 to 17.

lava plateau
W

4 km

4 kmX
shield volcano

Y
composite volcano

volcanic dome
Z

4 km

4 km

4 km

4 km

4 km

4 km

Volcanic feature Height in km Width in km Angle of slope

W 1.5 100 1–2 degrees

X 10 100 5–10 degrees

Y 5 20 20–30 degrees

Z 0.3 1 30–40 degrees

15. Which of the volcanic features would have been produced by lava with the lowest viscosity?

A. W
B. X
C. Y
D. Z

16. Which two volcanic features are almost entirely composed of basalt?

A. W and X
B. Y and Z
C. W and Y
D. X and Z

17. Which of the following is produced in large quantities by volcanic features Y and Z?

A. tephra
B. pillow lava
C. mafic material
D. pyroclastic flows
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18. A geologist studies a sequence of rock layers (strata) knowing that the uppermost layer is the
youngest.  What principle was the geologist using?

A. superposition
B. faunal succession
C. original horizontality
D. cross-cutting relationships
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For questions 19 and 20, refer to the rock sequence diagram below taken at two
different locations, and the following in the Data Booklet.

page viii: Geological Time Scale
page ix: Fossil Samples
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I

19. Which layer in the rock sequence at Location 2 best correlates with layer P at Location 1?

A. U
B. V
C. W
D. X

20. Which boundary most likely represents an unconformity in the rock sequence at Location 2?

A. F
B. G
C. H
D. I
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For question 21, refer to the following in the Data Booklet.

page viii:  Common Isotope Pairs Chart

21. A sample of wood is found to contain only 25% of its original carbon-14.  Approximately how
old is the sample?

A.   1450 years
B.   5750 years
C. 11500 years
D. 17200 years
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Use the diagram of sedimentary rock layers and igneous intrusions to answer questions 22 and 23.
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22. Potassium-argon dates taken from mafic intrusion C at points X and Y are different.
Which of the following is the most likely reason for the difference?

A. Argon has been lost at X.
B. Potassium has been gained at Y.
C. The mafic intrusion cooled slowly over 20 million years.
D. The magma at X crystallized at a different time from that at Y.

23. What is the most likely age of sandstone P?

A. 105 m.y.
B. 120 m.y.
C. 140 m.y.
D. 160 m.y.
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For question 24, refer to the following in the Data Booklet.

page viii:  Geological Time Scale

24. A volcano erupted 550 million years ago creating a layer of ash.  During which part of geologic
time did the volcano erupt?

A. Mesozoic era
B. Eocene epoch
C. Precambrian era
D. Cambrian period

RRRREEEEFFFFEEEERRRREEEENNNNCCCCEEEE
DDDDAAAATTTTAAAA ����BBBBOOOOOOOOKKKKLLLLEEEETTTT

For question 25, refer to the following in the Data Booklet.

page vii:  Development of Life Through Time

25. Which of the following represents a correct sequence of events?

A. B. C. D.

Youngest Youngest Youngest Youngest

Pleistocene glaciation humans appeared amphibians dominated formation of oldest rocks

fishes appeared reptiles dominated invertebrates dominated earliest recorded life

first land plants invertebrates dominated first land plants formation of Earth

Oldest Oldest Oldest Oldest

Use the following diagram to answer question 26.

26. What is the fossil shown above?

A. a mollusc
B. a conodont
C. a brachiopod
D. an echinoderm
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27. Which of the following is not an example of a trace fossil?

A. fossil worm burrows found in shale
B. fossil trilobite trails found in siltstone
C. fossil shark teeth found in ocean sediments
D. fossil human footprints found in volcanic ash layers

28. A snail shell was covered in sediment which had hardened around it.  Water percolating through
the sediment removed the shell material by leaching.  What name is given to the resulting cavity
in the rock?

A. a cast fossil
B. a trace fossil
C. a mold fossil
D. an index fossil

29. Which of the following observations about Africa and South America were not used by
Wegener in developing his theory of continental drift?

A. similar fossils
B. raised beaches
C. jigsaw puzzle fit
D. rocks with similar structures

30. Magnetic reversals are recorded in oceanic crust.  Which of the following concepts does this
evidence support?

A. Oceanic crust is moving toward the ridge.
B. The age of the earth is younger than expected.
C. Crust is being destroyed at the mid-ocean ridge.
D. The ocean floor is spreading away from the mid-ocean ridge.
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Use the figure below to answer questions 31 and 32.

Earth. 4th Edition. Tarbuck and Lutgens. Published by Pearson Education Inc.
Reproduced by permission of publisher.

31. What type of plate boundary is shown in the figure?

A. a hotspot
B. a divergent
C. a transform
D. a convergent

32. Which of the following features would you least likely expect in this area?

A. rift valleys
B. strato volcanoes
C. regional metamorphism
D. shallow focus earthquakes

________________________________________________

33. Convection currents are believed to drive plate motion.  Which of the following is most
important in causing these convection currents?

A. the friction between the plates
B. the cooling effects of sea water
C. the density of continental rocks
D. the temperature differences in the mantle

34. Which of the following accounts for the sudden release of energy during an earthquake?

A. fault creep
B. crustal folding
C. elastic rebound
D. plastic deformation
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Use the following graph to answer questions 35 and 36.
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35. If the difference in arrival times between the P- and S-waves on a seismogram is 2.5 minutes,
what is the distance to the epicentre of the earthquake from the seismograph station?

A.   600 km
B. 1000 km
C. 1500 km
D. 2500 km

36. Why do P- and S-waves have separate curves on the graph?

A. They both travel through the same rock.
B. They travel different paths through the rock.
C. P- and S-waves travel at different velocities through the rock.
D. P-waves travel along the surface, and S-waves travel through the body of the earth.
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Use the map below showing the locations of four cities relative to an earthquake
to answer question 37.

X

Y
Z

granite

�

50 km

W

E

unconsolidated
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sandstone

dense shale

earthquake
epicentreE

location of cityW

37. How will the Richter Scale readings compare in each city shown on the map?

A. They will all be the same.
B. W and X will be the largest.
C. Z will be larger than W, X and Y.
D. Y and Z will have the largest readings.
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Use the figure below showing isostatic rebound to answer question 38.

mountain
root

erosion

uplift

crust

mantle

38. After a mountain has experienced both erosion and isostatic rebound, which of the following
would be true of the mountain?

A. It would be more dense.
B. It would have steeper slopes.
C. It would be lower than before.
D. It would have a deeper root beneath it.

________________________________________________

39. Which of the following provides the best evidence that the earth has a crust, a mantle and
a core?

A. meteorite impact craters
B. mantle plumes at hot spots
C. isostatic rebound after glaciation
D. large changes in seismic wave velocities at different depths
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For questions 40-42, refer to the following in the Data Booklet.
page i:  Geological Map
pages ii and iii:  Rock and Mineral Information Table
page viii: Geological Time Scale
page ix:  Fossil Samples

40. What type of fault produced the displacement shown on the map?

A. dip slip
B. transform slip
C. left lateral strike slip
D. right lateral strike slip

41. Which of the following is the correct strike and dip directions for the igneous body S?

Strike Dip

A. east south

B. south east

C. west north

D. north west

42. The oval-shaped structure shown on the Geological Map is a dome.  The fossils in the hand-
specimen from layer V (Photograph 3) are Mississippian.  Which of the following fossils from
the Fossil Samples chart would most likely be found in layer T?

A.   2
B.   3
C.   4
D. 17

RRRREEEEFFFFEEEERRRREEEENNNNCCCCEEEE
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For question 43, refer to the following in the Data Booklet.

page iv:  Photograph 6

43. What type of force likely produced the feature shown in Photograph 6?

A. shear
B. sliding
C. tension
D. compression
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Use the figure below of a geologic cross section to answer question 44.

YX

44. What geologic structure is indicated by X–Y?

A. a joint
B. a fracture
C. an intrusion
D. an unconformity

________________________________________________

45. Which of the following types of material would most likely be found in a wind-deposited
sediment?

A. well-sorted and well-rounded
B. well-sorted and poorly-rounded
C. poorly-sorted and well-rounded
D. poorly-sorted and poorly-rounded

46. Which of the following is an example of chemical weathering?

A. oxidation
B. exfoliation
C. frost wedging
D. glacial abrasion
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For question 47, refer to the following in the Data Booklet.

page x:  Bowen’s Reaction Series

47. According to Bowen’s Reaction Series, which of the following minerals should be most
resistant to chemical weathering?

A. olivine
B. amphibole
C. biotite mica
D. muscovite mica

________________________________________________

48. Which of the following properties would be characteristic of the earth material in a
good aquifer?

A. non porous and impermeable
B. highly porous and impermeable
C. non porous and highly permeable
D. highly porous and highly permeable

49. Which of the following types of moraine indicates the furthest advance of a glacier?

A. lateral
B. medial
C. terminal
D. recessional

50. A geologist finds a 460 million year-old esker in the North African desert.  Which of the
following is the most likely explanation?

A. Eskers were a common feature of deserts.
B. Mass wasting was common in North Africa.
C. Glaciers once covered some of North Africa.
D. North Africa was a shallow marine environment.
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For question 51, refer to the following in the Data Booklet.

page v:  Photograph 7

51. The three-metre high granite boulder shown in the photograph was most likely

A. transported by a river.
B. transported by a glacier.
C. the result of a land slide.
D. crystallized at its current location.

RRRREEEEFFFFEEEERRRREEEENNNNCCCCEEEE
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For question 52, refer to the following in the Data Booklet.

page v:  Photograph 8

52. What is the most likely cause of the grooves shown on the rock in Photograph 8?

A. erosion by wind
B. mass movement
C. erosion by a glacier
D. erosion by running water
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For questions 53 and 54, refer to the following in the Data Booklet.

page xiii:  Basic Data on the Solar System

53. If a new planet were discovered between Mercury and Venus, which of the following would it
be expected to have?

A. a ring system
B. running water
C. a rocky surface
D. multiple moons

54. Which of the following is not considered evidence for the Nebular Hypothesis of the formation
of the solar system?

A. Most of the planets rotate in the same direction.
B. The orbits of the planets lie nearly on the same plane.
C. The planets have an extremely large range of diameters.
D. The planets revolve in the same direction around the sun.

________________________________________________

55. Which of the following features makes the earth unique among the inner planets?

A. liquid water
B. an atmosphere
C. a rocky surface
D. a natural satellite

This is the end of the multiple-choice section.
Answer the remaining questions directly in this examination booklet.
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For question 5, refer to the following in the Data Booklet.

page iv:  Photograph 6

5. Photograph 6 shows sandstones and siltstones in a cliff section.  Using the information visible in
the photograph, name and describe (in order from youngest to oldest) three geological
processes that have been important in the development of the rock sequence in the cliff section.

(3 marks)

Youngest Process 3

Process 2

Oldest Process 1
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Use the following partial map and completed cross section of sedimentary rock layers
to answer question 13.

�

10 m

black
sandstone

shale

red
sandstone

siltstone

Geological Map

pond

Geological Cross Section

13. a) Using information from the cross section, complete the geological map. (2 marks)

b) Place the correct strike and dip symbol in the box shown on the geological map. (1 mark)

c) Place a Y on the youngest rock unit of the geological map. (1 mark)
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14. Classified as an inner planet, Mercury shares some characteristics with both Venus and Earth,
including density and composition.  List and describe two features which make Mercury
different from Venus and Earth. (2 marks)

Feature 1:                                                                                                                                                                                                                                           

Description:                                                                                                                                                                                                                                     

                                                                                                                                                                                                                                                                        

Feature 2:                                                                                                                                                                                                                                           

Description:                                                                                                                                                                                                                                     

                                                                                                                                                                                                                                                                        

END OF EXAMINATION




