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ADDITIONAL MATERIALS

In addition to this examination paper, you will need: 
the Mineral Data Sheet
a calculator
a ruler.

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 all questions.
Write your answers in the spaces provided in this booklet.

INFORMATION FOR CANDIDATES

The number of marks is given in brackets at the end of each question or part-question.
The assessment of the quality of extended response (QER) will take place in questions 2 and 3.
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Answer all questions in the spaces provided.

1. Figure 1a shows a cross-section through the Earth. Table 1 contains information about the 
Earth and rocks representative of the crust.

Figure 1a

 (a) Complete Table 1 using the data provided.  [3]

 (b) Refer to density values in Table 1. Suggest what these indicate about the relative density 
of layers beneath the crust. Explain how the data supports your answer. [2]
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Mass (g) Volume (cm3) Relative Density

Earth   • 1.08 × 1027 5.5

Basalt sample 
(oceanic crust) 58   • 2.9

Granite sample 
(continental crust) 135 50   •

Table 1
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 (c) Table 2 shows the relative densities of two meteorites discovered on Earth. Figure 1b is 
a graph showing variation in density through the Earth.

  Refer to Table 1, Table 2 and Figure 1b.

 (i) Complete Table 2 by naming the type of meteorite (stony or iron) represented by  
X and Y. [1] 

 (ii) Plot the density of meteorites X and Y with arrows labelled X and Y on the line on 
Figure 1b. [2] 

 (iii) Explain how the information from the meteorites provides indirect evidence for the 
composition of the Earth’s interior.  [3] 

 

 

 

 

Meteorite Density Type (stony, iron)

X 10.5   •

Y 4.1   •
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 (d) From your knowledge describe one other piece of evidence for the composition and/or 
rheological properties of the Earth’s interior. [3] 
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 (a) Refer to Figure 2a. 

 (i) State the time at which the number of graptolite groups was at its peak. [1] 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ma 

 (ii) Calculate the percentage change in the number of graptolite groups between point 
M and point N. Show your working. [2] 

 

 

Percentage change . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
 
 (iii) Evaluate the statement, “the decline in graptolites from point M to point N was due 

to a mass extinction”. [3] 

 

 

 

 

2. Figure 2a is a graph showing the number of graptolite groups over time.
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 (b) Figure 2b shows three graptolites. 

  Figure 2c is a flow chart that can be used to identify the graptolites in Figure 2b.
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Figure 2b

YES

NO

Are the 
thecae 

complex?

Are the 
thecae 

complex?

Are the 
thecae 

complex?

Are the 
thecae 

complex?

Are the 
stipes 

pendant?

Are the 
stipes 

pendant?

Does the graptolite 
have three or more 
stipes?

Graptolite 1

Graptolite 2

Graptolite 8

Graptolite 7
Graptolite 6

Graptolite 4

Graptolite 3

Graptolite 5

YES

YES

YES

YES

YES

YES
NO

NO

NO

NO

NO

NO

Figure 2c

  Match the graptolites shown in Figure 2b to the correct number (1-8) in Figure 2c. [3]   

Graptolite Graptolite number (1-8) 

Didymograptus   •

Monograptus   •

Tetragraptus   •

× 1 × 3 × 1
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Figure 2d is a cross-section showing the locations from which three graptolites A, B, and C, 
were recorded. 

Figure 2d 

 

 (c) Using Figure 2d, evaluate the statement, “shale Y is younger than shale X”. [6 QER]
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3. Figure 3a shows two sediments A and B. 

0 1

mm

Figure 3a

 (a) Refer to Figure 3a. 

 (i) Describe the texture of sediment A. [3] 

 

 

 

 

 (ii) State the type of sandstone that would be formed from the lithification of 
  sediment A. [1] 

 

 
 (iii) State the name of mineral C in sediment B. You may wish to refer to the Mineral 

Data Sheet. [1] 
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 (b) Table 3 shows the range in size of grains in sediments A and B in Figure 3a. Figure 3b 
shows the cumulative frequency curve for sediment B.

Sediment A Sediment B

Grain Size (mm) Frequency Cumulative 
frequency Frequency Cumulative 

frequency

0.125 – 0.25 15 15 5   •

0.25 – 0.5 25 40 15   •

0.5 – 1 60 100 30   •

1 - 2 0 100 50   •

Table 3
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 (i) Complete the cumulative frequency column for sediment B in Table 3. [1] 

 (ii) Using the information in Table 3 plot a cumulative frequency curve for 
  sediment A. [2] 
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 (c) Refer to Figure 3a, Table 3 and Figure 3b. Evaluate the statement, “Sediment A is more 
mature than sediment B and has undergone a greater degree of transport”. [6 QER]
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4. Figure 4a is a simplified geological map. Figure 4b is a photomicrograph of rock J from the 
area of Figure 4a.
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 (a) Refer to Figure 4b. 

 (i) Describe the texture of rock J. [3] 
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 (ii) State the name of rock J. [1] 

 

 (b) Figure 4c is a photomicrograph of the sandstone found in Figure 4a. 

 (i) Draw in Figure 4d a scaled diagram of the rock texture most likely to be found at 
location S on Figure 4a. [3]

Figure 4c

Figure 4d

 (ii) State the name of the rock found at location S on Figure 4a. [1] 

 

0 1

mm
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 (c) Explain how the rock found at location S on Figure 4a and sandstone in Figure 4a are 
linked through the rock cycle. [3] 

 

 

 

 

 (d) Table 4 shows the permeability values of the rocks in Figure 4a.

Rock Permeability (cms–1) 

mudstone 1.0 × 10–8 

sandstone 1.0 × 10–2 

rock J 1.9 × 10–9 

rock at point S 1.0 × 10–8 

Table 4

  Refer to Figure 4a. Explain the variation in permeability shown in Table 4. [4] 
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5. Figure 5a is a GIS image of the west coast of South America showing the locations of volcanoes. 
Figure 5b is a graph showing the depth of earthquake foci from this area. 
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 (a) Plot each of the data points below onto Figure 5b with an X. [2]

Focal 
depth (km)

Distance from plate 
boundary (km)

25 290

160 310

 (b) (i) Describe the relationship between focal depth and distance from the plate boundary 
shown in Figure 5b. [2] 

 

 

 

 (ii) Explain the relationship shown in Figure 5b. [3] 

 

 

 

 

 (c) From your knowledge explain why earthquake foci are rarely found to have a depth greater 
than 700 km. [2] 
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 (d) (i) Other than earthquakes, describe one volcanic hazard likely to be associated with 

a volcano on Figure 5a. [3] 

 

 

 

 

 (ii) Describe the use of one volcanic monitoring technique. [3] 
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6. Figure 6a is a block diagram showing beds which dip to the East and West. Figure 6b is a 
sedimentary structure found at location L.
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 (a) Refer to Figure 6a and Figure 6b. 

 (i) Complete Figure 6a to show the beds in the eastern face of the diagram. [1] 

 (ii) Name and describe the formation of the sedimentary structure found at location L 
shown in Figure 6b. [3] 

  Name:  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  Formation:   
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 (iii) Explain why the antiforms in Figure 6a can be correctly identified as anticlines. [2] 

 

 

 

 (iv) Describe the folding shown by the anticlines and synclines in Figure 6a. [4] 

 

 

 

 

 

 (b) The study of folds in the field includes the measurement of dip and strike. Using a diagram, 
describe how you would take these measurements in the field. [3]
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 (c) A student said, “the structural features shown in Figure 6a were formed by east-west 
compression”. Explain why this is only partially correct. [4]
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