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Answer all the questions.

1 (a) The geological cross section below was drawn from the results of a detailed geophysical 
survey of an area where hydrocarbons are thought to be trapped.
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  (i) State the type of fault shown on the cross section.

 .....................................................................................................................................  [1]

  (ii) A fault trap has been located at A on the cross section. Give two reasons why 
hydrocarbons are likely to be found at this location.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [2]

  (iii) Explain why this trap is likely to contain only natural gas.

 ...........................................................................................................................................

 .....................................................................................................................................  [1]

  (iv) Clearly label on the cross section with letters B and C the positions of two other types of 
hydrocarbon trap. [2]

  (v) Name the types of traps you have marked at B and C.
  

In your answer, you should use appropriate technical terms, spelled correctly.

   B .............................................................     C ............................................................. [2]
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 (b) (i) Draw labelled thin section diagrams to compare the textures of a poorly cemented desert 
sandstone and a greywacke. Add a scale.

desert sandstone greywacke

 [3]

  (ii) Assess the two rock types you have drawn to suggest their suitability as reservoir rocks 
for oil and natural gas. Give reasons for your answer.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [2]

 (c) The Athabasca tar sands of northern Canada are a source of unconventional petroleum. They 
are estimated to contain 1 700 billion barrels of oil with recoverable reserves calculated to be 
173 billion barrels.

  (i) Define the term reserves.

 ...........................................................................................................................................

 .....................................................................................................................................  [1]

  (ii) Calculate the recoverable reserves of oil in the Athabasca tar sands as a percentage of 
the total oil present. Give your answer to the nearest whole number.

  .....................  % [1]

 (d) Explain why petroleum from unconventional sources is unlikely to be able to completely make 
up any shortfall in oil and natural gas production. 

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [2]

 [Total: 17]
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2 Study the geological map below.
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 (a) There is a road cutting at site D shown on the map above. 

  (i) The beds on the western side dip towards the road cutting. Complete and label the 
diagram below to show the geological problem that may occur.

W E

 [2]

  (ii) Explain one reason why this problem will be worse if the rocks forming the sides of the 
road cutting are deeply weathered.

 ...........................................................................................................................................

 .....................................................................................................................................  [1]
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 (b) Sites E and F shown on the map are two possible locations for the construction of a dam and 
reservoir for water supply. 

  (i) Use the geological information on the map to evaluate which site, E or F, would be the 
best choice for the proposed dam and reservoir. Explain your answer.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...................................................................................................................................... [3]

  (ii) The proposed dam will be constructed of concrete. Describe the geological materials 
used in the manufacture of concrete.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...................................................................................................................................... [2]

 (c) Ground improvement methods can be used to stabilise rocks and prevent leakage of water. 
Using the list below, complete the table by inserting the most suitable ground improvement 
method for each application.

cut off curtain    gabions    rock bolts    shotcrete    slope modification

ground improvement method application

pin loose blocks of competent rock to the sound 
rock behind, to prevent rock falls

protect the surface of the sides of a road cutting 
from weathering and reduce permeability

give lateral toe support to the sides of a road 
cutting through shale

impermeable barrier to prevent leakage of water 
under a dam

 [4]

 [Total: 12]
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3 The diagram below shows a geological cross section through an area where there are ore deposits 
of copper and uranium located below the water table.
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 (a) (i) Describe and explain how secondary enrichment of copper occurs below the water 
table.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [3]

  (ii) Why is secondary enrichment important to the economics of a copper mining operation?

 ...........................................................................................................................................

 .....................................................................................................................................  [1]

 (b) (i) Describe and explain how uranium deposits form in sandstones and conglomerates.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [2]

  (ii) What is the significance of the fossil wood in the sandstone and conglomerate unit?

 ...........................................................................................................................................

 .....................................................................................................................................  [1]
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 (c) Describe how underground mining of metals can affect groundwater quality.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [2]

 (d) Uranium is used as the energy source in nuclear power stations.

  (i) Give one reason why the disposal of nuclear waste can cause problems.

 ...........................................................................................................................................

 .....................................................................................................................................  [1]

  (ii) Outline the key requirements for safe storage of nuclear waste in an underground 
repository in rocks.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [3]

 [Total: 13]
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4 (a) Describe the climatic and environmental conditions required for the formation of peat and 
coal. 

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [3]

 (b) The data in the table shows the changes in carbon and oxygen content with rank.

rank carbon (%) oxygen (%)

peat 52 31

lignite 66 21

bituminous coal 83  9

anthracite 93  3

  (i) Plot a line graph of the data on the grid below.
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  (ii) Describe and explain the process responsible for these changes in composition.
  

In your answer, you should use appropriate technical terms, spelled correctly.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [2]

  (iii) Why is anthracite more valuable than lignite?

 ...........................................................................................................................................

 .....................................................................................................................................  [1]

 (c) Explain why: 

  (i) coal is an example of a non-renewable energy resource.

 ...........................................................................................................................................

 .....................................................................................................................................  [1]

  (ii) geothermal energy is an example of a renewable energy resource.

 ...........................................................................................................................................

 .....................................................................................................................................  [1]

 [Total: 10]
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5 Describe how geothermal energy could be extracted from and used from two of the following:

 • volcanic sources 
 • geothermal aquifers
 • hot dry rocks.

 You may use diagrams to illustrate your answer. 

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ....................................................................................................................................................  [8]

 [Total: 8]

END OF QUESTION PAPER
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 Optional extension sheet. If you use this lined page to complete an answer to any question, the 
question number must be clearly shown.

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................
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