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Answer all the questions.

1 The cross section below shows the distribution of metallic mineral deposits in sedimentary rocks 
surrounding a granite intrusion.
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 (a) Geological processes have concentrated metallic ore minerals at a number of locations shown 
on the cross section.

  (i) Define the term concentration factor.

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

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

  (ii) The placer deposits shown on the cross section contain 8% tin. The average crustal 
abundance of tin is 0.002%. Calculate the concentration factor for tin.

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

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

 (b) (i) Name the ore found in a residual deposit of aluminium.

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

  (ii) Describe how residual deposits of aluminium form.

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

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

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

 ...................................................................................................................................... [2]
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 (c) (i) Name the ore mineral likely to be formed by secondary enrichment of copper.

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

  (ii) Draw a labelled diagram to explain how the grade of copper ore can be increased by the 
process of secondary enrichment.

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

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

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

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

 (d) Explain why metal mining is an example of unsustainable resource exploitation.

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

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

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

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

 [Total: 11]
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2 (a) The diagram below shows a roadway that has been built across a hillside.

rock bolts

retaining
wall

original
hillside
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  (i) State one advantage and one disadvantage of using the cut and fill method to construct 
the roadway.

advantage  ..........................................................................................................................

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

disadvantage  .....................................................................................................................

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

  (ii) Use the diagram to describe how each of the following methods is used to stabilise 
rocks:

rock bolts  ...........................................................................................................................

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

retaining wall  .....................................................................................................................

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

rock drains  .........................................................................................................................

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

gabions  ..............................................................................................................................

 ...................................................................................................................................... [4]

 (b) Explain why it is difficult to stabilise weathered rock in road cuttings.

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

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

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

 .............................................................................................................................................. [2]
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 (c) It is proposed to tunnel through the rock types shown in the diagram below.

500m

Tunnel

lim
estone

granite

shale

  Engineering geologists use a scale for rock strength similar to that shown below.

CLASS I II III IV V

description
very strong 

rock
strong rock fair rock weak rock

very weak 
rock

safe cut slope 
angle

more than 
70°

65° 55° 45°
less than 

45°

tunnel support none
some rock 

bolts
many rock 

bolts
rock bolts + 
shotcrete

steel ribs

stand up 
time for span 
unsupported

15 m span 
= 20 years

10 m span 
= 1 year

5 m span 
= 1 week

2 m span 
= 12 hours

1 m span 
= 30 mins

  (i) Write granite and shale in the correct class for each in the table below. The limestone has 
been completed as class III.

class I class II class III class IV class V

limestone

 [2]

  (ii) Describe the geological problems that could be encountered during construction of the 
tunnel through each of the rock types shown on the diagram.

limestone  ...........................................................................................................................

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

granite  ...............................................................................................................................

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

shale  ..................................................................................................................................

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

 [Total: 13]
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3 (a) An oil exploration company has carried out a gravity survey of an area. The map below shows 
lines of equal gravity values at 10 milligal intervals.
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  (i) What type of potential oil trap does the gravity map show? Explain your answer.

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

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

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

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

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

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

  (ii) Mark a D on the map where you would carry out exploration drilling for oil. [1]

 (b) (i) Describe two factors that affect the percentage recovery of oil from reservoir rocks.

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

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

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

 ...................................................................................................................................... [2]
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  (ii) Describe a secondary recovery method that could be used to increase the percentage of 
oil recovered.

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

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

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

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

 (c) Describe one environmental problem which might result from offshore extraction of oil.

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

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

 (d) (i) Describe the environment in which coal forms.

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

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

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

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

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

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

  (ii) Define the term rank.

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

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

  (iii) State one difference between bituminous coal and anthracite.

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

 ...................................................................................................................................... [1]
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 (e) Describe and explain the geological conditions needed to provide drinking water supplies 
from artesian basins and wells.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 .............................................................................................................................................. [7]

 [Total: 21]
END OF QUESTION PAPER



9

© OCR 2009

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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