Topic 4: Mineral from Earth’s Crust	  	 Paper 1

Mineral Resources Question Pack
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.[1] Drawaline on the map in Figure 11 to show the area that may be mined
economically.
[1 mark]

[2] Use the line you have drawn to estimate the area where uranium may be mined
economically.
[1 mark]

Area of mine = km?®

. [3] Suggest how further studies could be used to locate the correct position of this line
‘more accurately.

[1 mark]

[4] Explain how localised concentrations of relatively pure minerals have been produced
by geological processes around igneous batholiths.
[3 marks]
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.[5] Evaluate the extent to which recycling used materials affects the environmental
impact of using mineral resources.
[9 marks]

Extra space
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[0T8].[1] Explain how one environmental problem caused by the drainage water from open
cast mines may be reduced
[3 marks]
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Bauxite is an aluminium ore and is surface mined on a large scale. Global reserves of
bauxite in 2011 were 27 800 million tonnes.

Figure 10 shows the proportion of bauxite reserves by country in 2011.

Figure 10

[0T8].[2] Define the term ‘reserves"

[0]8].[3] Use Figure 10 to calculate how many years Jamaica's bauxite reserves in 2011 will
last if the annual rate of bauxite production by Jamaica is 12 millon tonnes.
[2 marks]
Show your working.
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i il in the future.
[4] Explain why estimates of bauxite reserves will change in the. ® ,

Extra space
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Figure 2 shows a plan of a proposed metal ore mine and the concentrations of metal

in samples from trial drilling.

Samples with metal concentrations of 31 g metal kg™ rock and greater may produce

economically recoverable deposits.
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[4] Draw a line on the plan in Figure 2 to show the area that may be mined economically.

1 mark]
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[0T2].[2] Outiine how one change in the economy may cause the cut-off ore grade (COOG) of
this metal ore to change.
[2 marks]

[0T2].[3] Spoilis the solid waste material left behind in mining. One method of spoil heap
reclamation is to add soil and then plant trees. The risk of soil erosion is affected by
soll texture.

Outiine one method used to estimate the proportions of sand, silt and clay in a soil
sample.
[2 marks]
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Mine drainage water can alter the pH of the rivers that water is discharged into.

Figure 5 shows the mean pH of a river which receives the acidic drainage water from
ametal mine.

Figure 5
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[0T4].[3] Standard deviation bars may be added to the graphs of upstream and downstream
values in Figure 5.

Explain why this would make it easier to analyse whether the differences in values are
statistically significant.
[2 marks]
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[0T4].[4] Dissolved sulfate ions in mine drainage water discharged into a river affect the mean
PH of the river downstream.

In December 2017, the concentration of sulfate ions in a river was 380 mg/L. The
mine then closed. In June 2018 the concentration of sulfate ions in the river had
decreased by 65%.

Calculate the concentration of sulfate ions in the river in June 2018.

Show your working —
m

mglL

[0]4].[5] Outine one method that may be used to measure the pH of the drainage water from
the mine.
[2 marks]
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.[A] Figure 3 shows a cross section of a granite batholith and its associated geological
structures.

Figure 3

Explain how hydrothermal processes produced economically recoverable metal ore
deposits.
[3 marks]
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.[2] Figure 4 shows the mass of tin reserves that occur at different ore grades.

Figure 4
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Draw a line of best fit and use it to estimate the mass of tin ore that would exist in
ores of 0.35% purity.
[1 mark]
110°t

.[3] Explain why a reduction in the market price for tin would change the ‘cut-off ore
grade’.

[2 marks]
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- [4] Figure 5 shows the amount of energy needed to extract tin from different grades of
ore.

Figure 5
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Use information from Figure § to calculate the percentage change in the energy
used to extract tin if the ‘cut-off ore grade’ changed from 0.6% to 0.2%.

a0 =
- =
c s =
o 10 =
. =

[1 mark]
Give one reason why the energy required for extraction increases as the ore grade
deciines.

{1 mark]

Explain how one property of a named mineral resource or mineral group may make it
possible to detect its presence with a geophysical technique.
[2 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]
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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]
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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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.[0] The development of new technologies to locate and extract ores from low-grade:
sources aims to meet the increasing demand for metal minerals.

Figure 11 shows a map of the locations and results from trial cores in an area where
a uranium mine has been proposed.

‘Samples with radiation levels of 250 CPM and above may produce economically

recoverable deposits.
Figure 11
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