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Answer all questions.

1.	 Figure 1a is a cross-section through a sill formed by the intrusion of two igneous bodies 
composed of rocks A and B. Figure 1b shows the variation in crystal size of the groundmass 
through the igneous bodies. Figure 1c shows a sample of rock A collected from locality A on 
Figure 1a.

© WJEC CBAC Ltd.
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	 (a)	 Explain why the igneous bodies in Figure 1a have been correctly identified as forming a 

sill rather than a dyke.	 [1]

	

	

	 (b)	 Refer to Figure 1b. 

	 (i)	 Describe the variation in crystal size of the groundmass in igneous rock A only, 
shown on the graph Figure 1b.	 [2]

	

	

	

	 (ii)	 Explain the variation in crystal size of the groundmass in igneous rock A only, 
shown on the graph Figure 1b.	  [2]

	

	

	

	 (iii)	 With reference to igneous rocks A and B explain the difference in crystal size 
between the points labelled X and Y on Figure 1b.	 [2]

	

	

	

	 (c)	 Refer to Figure 1c.

	 (i)	 Identify mineral P in Figure 1c. You may wish to refer to the mineral data sheet.
				   [1]

		  Mineral P . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (ii)	 Describe the texture of igneous rock A in Figure 1c.	 [3]
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	 (d)	 Refer to Figures 1a and 1b.

		  Name igneous rock B. Give reasons for your answer.	 [3]

		  Name of igneous rock B  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

		  Reasons  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

	

	 (e)	 Complete Table 1 by adding the letters A, B and C to show the relative ages of the three 
rocks in Figure 1a. Explain how you used the evidence in Figure 1a and Figure 1b for 
your answer.	 [3]
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2.	 Figure 2a shows the velocity curves of two types of seismic wave in the continental crust and 
upper mantle. Figure 2b is a map showing four localities E, F, G and H.

Figure 2a

Figure 2b

	 (a)	 Identify which type of seismic wave, P, S or surface, is represented by velocity curve Y on 
Figure 2a. Give reasons for your choice.	 [3]

		  Type of wave   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

		  Reasons  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

	

0
0 2 4 6 8 10 12

200

400

600
670

velocity curve X

Depth
(km)

Seismic wave velocity (kms-1) column
J

velocity curve Y

Key:

direction of 
relative plate 
movement

Peru-Chile
Trench

S. America

Africa

Mid-Atlantic Ridge

E F G
H



7

(1221-01)

Examiner
only

	 (b)	 Refer to Figure 2a.

	 (i)	 Mark in the blank column J, with an arrow labelled A (       A), a location within the 
asthenosphere.	 [1]

	 (ii)	 Explain why the velocity of the seismic waves is relatively low at a depth of 
200 km. 	  [2]

	

	

	

	 (c)	 Refer to Figure 2b. 

		  For each pair of locations below, state at which locality the crust is thicker. In each case 
explain your answer.	

	 (i)	 Locality F and Locality H	 [1]

		  Thicker crust at locality  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

		  Explanation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

	

	 (ii)	 Locality E and Locality F	 [2]

		  Thicker crust at locality  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

		  Explanation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

	

	 (iii)	 Locality G and Locality H	 [2]

		  Thicker crust at locality  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

		  Explanation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

	

© WJEC CBAC Ltd.

11

Turn over.

12
11

0
1

0
0

0
7



8

(1221-01)

Examiner
only

3. 	 Figure 3a is a geological map. Figure 3b shows rock K collected from the solid geology within 
the area shown on Figure 3a.

© WJEC CBAC Ltd.
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	 (a)	 Refer to Figure 3a.

	 (i)	 Mark with an arrow on Figure 3a the direction towards which the effects of regional 
metamorphism increase.	 [1]	
	

	 (ii)	 Explain why the sandstone has not undergone metamorphism although the schist 
alongside it has.	 [2]

	

	

	

	 (b)	 Refer to Figure 3b.

	 (i)	 Explain the origin of the cleavage planes in rock K.	 [3]

	

	

	

	

	 (ii)	 Tick one box below to select the most likely locality A-D in Figure 3a from which 
rock K was collected. Give reasons for your answer.	 [3]

		  Location	 A	 B	 C	 D

	 Tick one box only

		  Reasons   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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	 (c)	 Draw in Figure 3c, using the scale provided, the texture of a sample of marble with mean 
crystal size 1.5 mm.	 [2]

	 (d)	 It has been suggested that the area shown in Figure 3a was “once a shallow tropical sea 
into which lavas erupted”. Evaluate this statement giving reasons for your answer.	 [3]

		  Evaluation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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4.	 Figure 4a is a cross-section of the geology of an area of western Wales. Figure 4b is the 

Geological Column.

	 Data shown within the borehole represent approximate depths from the surface and are not 
drawn to scale.

Figure 4a

© WJEC CBAC Ltd.
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	 (a)	 (i)	 The downthrow side of the Mochras Fault in Figure 4a has been indicated to the 
west of the fault. With reference to Figures 4a and 4b state the evidence that could 
have been used to conclude that the downthrow side of the fault is to the west.

					    [2]

	

	

	

	 (ii)	 State the type of fault movement (normal, reverse, thrust, strike-slip) shown by the 
Mochras Fault in Figure 4a. Give a reason for your answer.	 [2]

		  Type of fault movement   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

		  Reason   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

	

	 (b)	 (i)	 State the thickness of the Cenozoic rocks in the Mochras borehole in Figure 4a.	
					    [1]

			   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  metres

		  (ii)	 Explain why the throw of the Mochras Fault cannot be determined from the 
information in Figure 4a.	 [1]
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	 (c)	 (i)	 Indicate with an arrow labelled U (       U) on Figure 4a, the position of an 
			   unconformity formed less than 10 million years ago. 	 [1]

	 (ii)	 With reference to Figures 4a and 4b describe three pieces of evidence which 
indicate that geological boundary R on Figure 4a represents a break in the 
geological record.	 [3]

	 1.	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

	 2.	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

	 3.	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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Figure 4c

	 (d)	 Refer to Figure 4c.

	 (i)	 Explain how the fossil has been preserved by a mineral with a different composition 
to the original shell. You may wish to refer to the Mineral Data Sheet.	 [3]

	

	

	

	

	 (ii)	 Identify the group to which fossil M belongs. Give a reason for your choice.	 [2]

		  Fossil group  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

		  Reason   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

	 (iii)	 Evaluate the use of fossil M in determining the environment of deposition of the 
Quaternary deposit in which it is preserved.	 [3]
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	 Figure 4c shows fossil M collected from the Quaternary deposit shown in Figure 4a.
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