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STUDENT NAME: STUDENT NUMBER:

FACULTY OF SCIENCE

FINAL EXAMINATION

DEPARTMENT OF EARTH AND PLANETARY SCIENCES

EPSC 201: UNDERSTANDING PLANET EARTH

Examiner: Prof. A.E. Williams-Jones Thursday, December 7, 2006
Associate Examiner: Prof. J. Stix 9:00 AM. -12:00 P.M.
Instructions:

Answer thirty (30) questions in the spaces provided on the exam paper.

All questions are weighted equally.

Make sketches wherever appropriate.

This is a closed book exam. No notes or texts including dictionaries are allowed.
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Calculators are allowed.

Return the exam paper.

This exam comprises nine (9) pages, including the cover page.
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Describe the first three minutes of the history of the Universe.

What is the Hubble Constant? How would you use it to determine the age of the
Universe?

Describe and explain the end stages of stellar evolution.

Sketch a typical seismogram. Explain your sketch.

What are P and S shadow zones? Explain why they occur.
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6) Describe the essential features of tsunamis and explain why tsunamis occur.

7) Explain how paleomagnetic data support the theory of continental drift.

8) Explain how earth scientists have determined rates of seafloor spreading.

9) What is the seismic evidence that subduction occurs? Explain your answer.

10) What are hot spot volcanoes, how do they form and what do they tell us about plate
motion?
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11) The San Andreas Fault is a transform fault. Explain this statement.

12) Describe the most important properties of diamond and graphite (one for each
mineral) and relate these properties to molecular structure.

13) Describe the molecular structure of pyroxene and explain its bonding.

14) Using a sketch, describe and explain the Rock Cycle.

15) Describe typical strato- and shield volcanoes and explain why they differ.
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16) Using a temperature-depth diagram, explain decompression and hydration melting.

17) Sketch Bowen’s reaction series and use them to explain the process and effects of

fractional crystallization.

18) Explain why we find basalts at spreading centres and andesites at subduction zones.

19) List and explain three criteria for identifying mature clastic sediments.

20) Describe the chemical weathering of granite and explain it using a suitable reaction.
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21) Name three sedimentary structures and explain how they form.

22) Name a rock-type formed mainly by biological activity and explain its formation.

23) Explain why and how recrystallization occurs during metamorphism.

24) Using a sketch, explain why slate forms.

25) Explain why the aluminosilicate minerals (Al,SiOs), kyanite, andalusite and
sillimanite are important to metamorphic petrology.

4



EPSC 201 Understanding Planet Earth

26) Explain the idea of paired metamorphic belts. Where do you find them and why?

27) Explain what determines whether folding or faulting occurs.

28) Sketch two types of dip-slip fault and explain why they form.

29) Draw a geological map with three sedimentary units (labelled A, B, C; youngest to
oldest) showing an east-plunging anticline and syncline.

30) Draw a map with a right-lateral strike slip fault normal to two sedimentary units.
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31) Draw a structural cross-section through the Andes. Identify two types of faults on
the section and explain their origin.

32) Name and explain three criteria for establishing relative ages of rocks.

33) What is an unconformity? Discuss the origin of two types of unconformity.

34) How are fossil assemblages helpful in identifying disconformities?

35) Using equations and examples, explain the principles of radiometric age dating,
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36) Discuss the possible relationship of Black Smokers to the origin of life on Earth.

37) Why do banded iron formations provide evidence for the oxygenation of the
atmosphere?

38) Provide a theory and the evidence to support it for the extinction of the dinosaurs.

39) Explain how oil and natural gas form.

40) Explain the formation of massive sulphide deposits of Cu and Zn.
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