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ADDITIONAL MATERIALS

In addition to this and one other examination paper, you will need a calculator.

INSTRUCTIONS TO CANDIDATES

Use black ink or black ball-point pen.
Write your name, centre number and candidate number in the spaces at the top of this page.
Answer question 1 in Section A (15 marks) and one question from Section B (25 marks).

INFORMATION FOR CANDIDATES

The number of marks is given in brackets at the end of each question or part-question.
You are reminded of the necessity for good English and orderly presentation in your answers.
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SECTION A

1. Figure 1a is a cross-section through the Bushveld Complex in South Africa, a significant source 
of chromite ore (FeCr2O4). Figure 1b is a photograph of part of the chromite-rich ore body. 
Table 1 is a table of properties of some of the minerals found within the Bushveld Complex.
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Figure 1a

Table 1

Mineral Relative density
Approximate 

crystallisation 
temperature

Average 
concentration in 
crust (parts per 

million)

chromite 4.5-4.8 1400 – 1200°C 160

plagioclase feldspar 2.62-2.75 1550 – 1275°C N/A

0 50 km

chromite deposits

granite

peridotite and gabbro

sedimentary rocks

vertical scale greatly 
exaggerated

plagioclase-rich layer chromite-rich layer 
(concentration factor of 
chromite is 2,250)

Figure 1b

Key: Scale:



(1215-02) Turn over.

12
15

0
2

0
0

0
3

3
Examiner

only

© WJEC CBAC Ltd.

 (a) Refer to Figure 1a. Describe the size and shape of the peridotite and gabbro igneous 
intrusion in the Bushveld Complex. [2]

 

 

 (b) Using Figure 1b and Table 1:

 (i) Use the formula above. Calculate the concentration of chromite in the chromite-rich 
layers in parts per million (ppm). [2]

  Show your working.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ppm

 (ii) Explain the geological processes that have concentrated chromite in the chromite-
rich deposits. [3]

 

 

 

 

 (iii) Explain one possible reason for the occurrence of several chromite-rich layers in 
Figure 1b. [2]

 

 

 

Concentration factor = concentration of ore in deposit (ppm)
concentration of ore in crust (ppm)
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 (c) For one named environmental problem that might be caused by the extraction of chromite 
from the Bushveld Complex, suggest a suitable planning control that could be used to 
limit the adverse effects of this problem.

  environmental problem: 

  planning control: [2]

 

 

 

 (d) Refer to Figures 1a, 1b and Table 1.
  Explain how the properties of chromite deposits enable them to be detected by two 

different geophysical prospecting techniques. [4]

  1.  

 

 

  2.  
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SECTION B

Answer one question only.

Write your answer in the remaining pages of this booklet.

2. Evaluate the use of geophysical surveying techniques in prospecting for: 

 (i) non-metalliferous mineral resources

 (ii) hydrocarbon resources. [25]

3. Evaluate the role of water in the processes of formation of two of the following:

 (i) china clay

 (ii) hydrothermal minerals

 (iii) sedimentary metalliferous ores [25]

4. “The formation of economic deposits of hydrocarbons and coals solely results from the thermal 
alteration of organic material.”

 Evaluate this statement with reference to geological processes. [25]
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