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9 A geologist carried out trial drilling in an area to find out whether the copper ore
deposits could be exploited commercially.

‘The map shows the results of the rock sample analysis.
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9(a)  Drawaline on the map to surround the area that could be exploited if the cut-off ore
grade is 25 of copper per kg of rock. (1 mark)




image6.png
9 (b)  Outline the reasons why a mine may not be developed, even if rich ore deposits have
been found.

(4 marks)

9(c)  Describe the main processes that have produced deposits of minerals and rocks that
may be exploited by humans.

Quality of Written Communication will be assessed in this answer.
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(10 marks)
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1 The table shows a range of rocks and minerals, and the geological processes that may

have produced them.

Put a tick in one box of each row of the table to show how the rocks and minerals were

formed.
Geological processes
Rocks and - - - "
minerals Sedimentary | Sedimentary |Sedimentary |Metamorphic
alluvial/placer | biological evaporite
Coal

Halite (sodium
chloride salt)

Slate

Hydrothermal
copper ore

Gravel

(5 marks)
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8 The diagram shows how changes in market price and technology affect the quantity of
amineral in its reserves and resource.
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8(a)  Explain the meaning of the following in terms of quantity and viabiliy of exploitation.

8(a) (i) Resource

(2 marks)

8 (a) (ii) Reserves

(2 marks)
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8 (b)  How would the ‘cut-off ore grade’ change if market prices rise?

(1 mark)

8(c)  Outine one way that improved technology may be used to exploit low grade ores

(2 marks)

8(d)  Outiine one method that may be used to measure the pH of the drainage water from a
mine spoil heap.

(3 marks)
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The table lists some mineral resources and the first row shows the formation process
and a major use of iron oxide.

Complete the table for each of the other named mineral resources.

Mineral resource

Formation process

Major use

Iron oxide Igneous and sedimentary Building construction
Limestone
Sand Sedimentary placer deposit
Granite Road surfaces

Halite (sodium
chloride salt)

Chlorine for the chemical
industry

(5 marks)
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6 The photograph shows an abandoned copper mine where mining ended when the
purity of the remaining accessible ore was 00 low.

6(a)  Describe a method that may be used to extend the operation of a mine by exploiting
low grade ores

(2 marks)

6 (b)  Explain why the exploitation of low grade ores is ikely to affect the energy required to
extract the metal

(2 marks)




image13.png
6 (c)

6 (d)

As the demand for minerals increases, new deposits must be found and mines
developed.

Outline two features of a mine that may affect its viabily.

1

(4 marks)

Outline how a change in the economy may cause the cut-off ore grade of a mineral to
change

(2 marks)
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3 The diagram shows a granite batholith and its associated geological structures.

Increasing depth
below surface

3(a)  Describe the processes that produce hydrothermal metal mineral deposits

(4 marks)
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3(b)  Before amine can be developed, thorough surveys of the mineral deposits and
assoclated geological structures must be undertaken

Outline how an assessment of the viability of a mine requires information about

3 (b) (i) the mineral deposits

(3 marks)

3 (b) (ii)  the associated geological structures.

(3 marks)
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4

4 ()
4 (a) (i)

4 () (i)

4 (b)

The table shows the market price of copper on selected dates.

(Prices adjusted to April 2007 value).

Market price / US $ kg™

Date (adjusted to April 2007 value)
June 1999 132
May 2006 827
February 2007 529
April 2007 7
Explain why:

the cut-off ore grade was highest in June 1999

T mang

the market price in May 2006 caused the estimates of reserves to increase.

(1 mark)

Outiine the advantages and disadvantages of using satellte surveying techniques

rather than ground-based surveys

Advantages

Disadvantages

(4 marks)
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4(c)  Describe one method of exploiting minerals from low grade ore deposits

(2 marks)
4(d)  Use one example to describe how material substiution may be used to conserve the
reserves of metal minerals.

(2marks)
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5 The photograph shows an open-cast mine.

5(a)  Outiine methods that may be used to reduce the environmental problems caused by

5 (a) () machinery noise

(2 marks)

5 (a) (i) dust

(2 marks)
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§(b)  Outiine two other ways in which open-cast mining causes more environmental damage
than deep mining.

1

(4 marks)

5(c)  Describe one method that may be used to measure the pH of mine drainage water.

(2 marks)
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3 Figure 2 shows the energy used to extract copper from ores of different purities.

Figure 2

Energy

used for
extraction/ 100
Mkg-'Cu

o 1 2 3 a4 5 6 7 8
Ore grade/% Cu

Table 2 shows the average copper content in ores mined in Australia

Table 2
ate Average copper content of
1900 760
1950 135
2010 095
2050 (prediction) 060

3(2)  Suggest one reason why the energy used for extraction increases as the ore grade

declines.
1 mark]
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3(b)  Use the information in Figure 2 and Table 2 to calculate the predicted percentage
change in the energy used to extract copper from its ore between 1900 and 2050

Show your working
12 marks]
% change
3(c)  Describe one method that is used to extract metals from low grade ores.
12 marks]

3(d)  Exploratory diillng to search for new deposits is very expensive.

Describe one method that is used to find the areas where diling may be worthwhile
[2 marks]

3(e)  Suggestwhy an increase in the market price may change the cut-off ore grade of a
mineral
[3 marks]
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8 The photographs in Figure 8 show a range of methods used to reduce the
environmental problems caused by mining.

Figure 8

Sedimentation lagoon Tree planting on a spoil heap

Baffle mound Water spraying

8(a)  Describe how each of these methods reduces environmental problems.

8 (a) (i) Sedimentation lagoons

[2 marks]
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8 (a) (i) Tree planting on spoil heaps

[2 marks]
8 (a) (iii) Baffle mounds

[2 marks]
8 (a) (iv) Water spraying

[2 marks]

8(b)  Outine one method that may be used to measure the pH of mine drainage water.
[2 marks]
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3

Figure 1 shows the general relationship between different categories of reserves and
resources

Figure 1

Unexploitable
resource

Theoretically
exploitable resource

Total stock or
resource base

Reserves

already
exploited
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3(a)  Explain the effect of the following on the quantity of a metal that can be extracted
economically.

3 (a) (i) The development of new methods of exploiting low-grade ores.
[2 marks]

3 () (ii) An increase in the market price of the purified metal
[2 marks]

3 (a) (iil) An increase in the cut-off ore grade
[2 marks]
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3(b)

3 (b) (i)

Figure 2 shows the pH of a river which receives the acidic drainage water

from a metal mine.

Figure 2
7
6
5
pH
4
3
2 TFMAMITASONDJFMAMI JTASOND
2010 2011
Date

Explain how the timing of sampling may have been standardised o collect

representative data.

[2 marks]
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3 (b) (ii) Suggest two reasons to explain the fluctuations in the pH of the river water.
[2 marks]
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5 Figure 4 shows some features associated with a granite batholith.

Figure 4

Granite batholith '«

Granite
Isoline of temperature
————- Flow of water and mineral solutions

Horizontal axis ot to scale

5(a)  Describe how hydrothermal processes produce economically recoverable metal ore
deposits
[3 marks]
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5 (b)

5(c)

5(d)

Outline the processes involved in the formation of slate.
[2 marks]

‘The mineral composition of a soll affects its texture

Describe one quantitative method that may be used to analyse the texture of a soil
sample
13 marks]

Describe how soil texture can affect soil properties.
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6 Figure 6 is a map of a proposed metal ore mine showing the concentrations of metal in

samples produced by tial driling.
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6 (a) (i) Draw a line on Figure 6 to show the area that could be mined economically if the:

CutOff Ore Grade (COOG) is 28 g kg~

[t mark]

6 (a) (i) How would the area that may be mined economically change if the COOG decreases?

[1 mark]
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6 (v)

6(c)

6 (d)

Describe one named remote sensing method that may be used to find areas where trial
driling may be carried out
[3 marks]

Explain why the exploitation of low-grade ores may increase the environmental damage
caused by mineral exploitation
[3 marks]

How does the resource of a mineral differ from its reserves?
[2 marks]
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3 Figure 2 shows an open-cast mine.

Figure 2

3(a)  Mine drainage water can alter the pH of the rivers into which the water is discharged.

Describe one method that can be used to measure the pH of mine drainage water
[2 marks]
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3 (b)

3 ()

Outline two other environmental problems for local rivers, which may be caused by
mine drainage water, and suggest how the mine drainage water may be treated to
control each problem

[4 marks]

Problem 1

Method to control problem 1

Problem 2

Method to control problem

Describe methods that may be used to reduce the environmental problems caused by
the solid wastes produced by mining.
[4 marks]
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A geologist carried out a preliminary study to find the appropriate distance between trial
driling sites in the area of a proposed mine.

Figure 8 shows the copper content of rock samples collected at different spacing
intervals.

Figure 8
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8 () ()

8 () (i)

8 (v)

Select the most appropriate distance between trial drilling sites.
11 mark]
Tick (+) one box

10m

25m

50m

100m

250 m

Explain why this is the most appropriate distance.
11 mark]

Outline how remote sensing may be used to detect the location of mineral deposits.
[3 marks]
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8 (c)  Suggestwhy a mine may not be developed, even if ore deposits above the
cut-off ore grade have been found
[5 marks]
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9(a)  Recycling used materials helps to extend the lifespan of mineral reserves.

Describe why it s difficult to recycle some used materials
[2 marks]

9(b)  Usean example to outine how material substitution may reduce demand for a named
material
[3 marks]
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2@

Describe the main geological processes that have produced mineral deposits that may
be exploited

[10 marks]
You should answer this question in continuous prose.

Quality of Written Communication will be assessed in this answer.
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Extra space for Question 9(c)
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6 Figure 6 shows how changes in market price and technology affect the quantity of the

reserves and resource of a mineral

Figure 6
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Define the following terms that are used to quantiy the amount of a mineral that may be

[2 marks]

6 (a) (i) Reserves

[2 marks]
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6 (b)  Outline how the lifetime of mineral supplies may be extended by the use of new
extraction technologies.
[6 marks]
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8 (2

8 (b)

8 (o)

‘Table 4 shows selected mineral resources and the geological processes that produce

them.

Table 4

Geological process

Mineral
resource

Igneous

Metamorphic

Sedimentary

Biological

Evaporate

Alluvial

Granite

X

Marble

Chalk

Slate

salt

Coal

Fiydrothermal
metal ores

Complete Table 4 by adding one X to each fow to show which geological process
produced each mineral resource.

The first three rows have been completed for you.

[2 marks]

Describe the processes involved in the formation of hydrothermal metal ores that make
present.day economic exploiation viable.

[8 marks]

Name the physical conditions under which metamorphic processes produce marble.

[1 mark]





image43.png
8 (d)  Describe how two named exploratory techniques may be used to find previously
undiscovered mineral deposits.
[4 marks]
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3

3 (@

Figure 1 shows a spoil heap next to an open cast mine

Figure 1

A soil scientist studied the relationship between the organic matter content of the spoil
heap topsoil and spoll heap stabilty

‘What information from a preliminary study would show the optimum size of individual Soil
samples that would have produced representative results of the organic matter content?
[2 marks]





image45.png
3 (b)  Other than increasing the soil organic matter content, name two methods that can be
used to increase the stabilty of spol heaps.
[2 marks]

Method 1

Method 2

3 () () State the differences in the meaning of ‘reserves' and ‘resource’ when used to describe
mineral supplies,
[2 marks]

3 () (i) Explain how named mineral exploration methods are used to increase mineral reserves.
[4 marks]
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5 The photograph shows a large excavator from an opencast mine which is used to
remove the overburden found above the mineral to be exracted

Photograph: Gordon Genn

5(a)  Outine two features of the overburden above the mineral that can affect the viability of
the mine.

1

(4 marks)
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5 (b)

()

Outline two methods of reducing environmental problems caused by mine machinery.

(4 marks)

One method used in spoil heap reclamation is the addition of soil followed by tree
planting. The soil must have the right texture to reduce the risk of soil erosion.

Ouline amethod used to estimate the proportions of sand, silt and clay in a soll
sample.

(2 marks)
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6 The graph shows the amount of energy needed to extract copper from different grades
of ore.

Energy
needed to
extract a
tonne of
copper
metal

Ore purity / %

6(a)  Suggest two ways in which exploiing low grade ores may cause increased
environmental damage.

1

" (4 marks)
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6 (b)  Usean example to outiine how material substitution can be used to conserve finite
resources.

(2 marks)

6(c)  Describe how better exploratory techniques can be used to increase the proven
reserves of minerals.

(4 marks)




