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INSTRUCTIONS TO CANDIDATES

• Write your name in capital letters, your Centre Number and Candidate Number in the boxes above.
• Use blue or black ink. Pencil may be used for graphs and diagrams only.
• Read each question carefully and make sure that you know what you have to do before starting your 

answer.
• Answer all the questions.
• Do not write in the bar codes.
• Write your answer to each question in the space provided.

INFORMATION FOR CANDIDATES

• The number of marks for each question is given in brackets [  ] at the 
end of each question or part question.

• The total number of marks for this paper is 60.
• You will be awarded marks for the quality of written communication 

where this is indicated in the question.

FOR EXAMINER’S USE

Qu. Max. Mark

1 16

2 14

3 13

4  9

5  8

TOTAL 60



2

© OCR 2008

 Answer all the questions

1 A sequence of sedimentary rocks is shown on the map below.

39° 39° 

Fault Z 

32° 

5° 
5° 

5° N 

31° 

Fault X Fault Y 

0 400 metres 

siltstone 
well cemented 
conglomerate shale 

dipping stratahorizontal strata + 

+ 

+ 

+ 

well cemented
limestone

calcareous 
sandstone 

sandstone 

 (a) (i) Draw and label a plane of unconformity on the map. [1]

  (ii) Fully describe the fold structure in the centre of the map using technical terms and 
directions.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .......................................................................................................................................[3]
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 (b) Name the method of relative dating that is used to work out the age relationships of the faults 
on the map. 

 ...............................................................................................................................................[1]

 (c) Which of the rocks on the map is likely to be an aquifer? Give a reason for your answer.

rock  ...........................................................................................................................................

reason  .......................................................................................................................................

 ...............................................................................................................................................[2]

 In this question, one mark is available for the quality of written communication.

 (d) Describe the sequence of events that produced the geology shown on the map. Start with the 
earliest events and describe fully using technical terms.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...............................................................................................................................................[8]

 [Quality of Written Communication 1]

 [Total: 16]
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2 The map below shows a series of beds dipping NE at 23°. The area shown is 10 × 10 m2.

Bed 1

Bed 2

Bed 3

Bed 4

N

0 1 2 m

 (a) On the map above 

  • draw a discordant igneous intrusion that is 2600 mm wide and trends west - east

  • draw and label chilled margins that are 200 mm wide

  • draw a dip arrow and label the youngest bed. [3]

 (b) (i) Describe how you would identify a chilled margin.

 ...........................................................................................................................................

 .......................................................................................................................................[1]

  (ii) The central part of the intrusion has jointing which forms hexagonal shapes. Describe 
how these joints formed.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .......................................................................................................................................[2]
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 (c) The intrusion is composed of an igneous rock with a medium crystal grain size, shown in the 
thin section diagram below.

mineral A
mineral B

medium crystals

scale

0 1 cm      

mineral A
characteristics

mineral B
characteristics

black crystals

2 sets of 
cleavage at 90°

hardness 6

white crystals

multiple twinning

hardness 6

  (i) Identify the two minerals A and B.

A ..............................................................     B  .............................................................[2]

  (ii) Identify the texture shown in the thin section diagram above.

 .......................................................................................................................................[1]

  (iii) Explain how this texture formed.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .......................................................................................................................................[2]

 (d) Fig. 1 on the insert shows another igneous texture.

  (i) Name the texture.

 .......................................................................................................................................[1]

  (ii) Explain how this texture formed.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .......................................................................................................................................[2]

 [Total: 14]
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3 The table below shows field data collected from a cliff face for a graphic log.

top of the 
cliff

base of the 
cliff

thickness 
mm

rock type colour features

 50 limestone white
limestone containing 
bivalves and ammonites

 10 shale black
shale with bivalves some 
pyritised

 40 clay
white / grey 
/ green

halite with salt 
pseudomorphs in clay

100 clay red
gypsum nodules in red 
clay

 30 fine sandstone red
micaceous sandstone in 
laminar beds

 70
medium 
sandstone

red
sandstone with large scale 
cross bedding

 60
coarse 
sandstone

red
poorly sorted sandstone 
with uneven base

120 coarse gravel
varied red 
matrix

poorly sorted conglomerate 
finer at the top 

 (a) Plot a graphic log on the axes provided, choosing a suitable scale. Use appropriate symbols 
for each bed to show the grain sizes in the table.

clay
limestone

fine sand medium 
sand

coarse 
sand

gravel

 [6]
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 In this question, one mark is available for the quality of written communication.

 (b) Describe the sequence of environments of deposition that produced the geology shown on 
the graphic log. Start with the earliest events and describe fully using technical terms. 

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...............................................................................................................................................[6]

 Quality of Written Communication [1]

 [Total: 13]
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4 The photograph Fig. 2 on the insert shows several geological features on part of a cliff face.

 (a) Draw a fully labelled sketch with appropriate dip measurements to show the geological 
features on the photograph.

 

[4]

 (b) The photograph Fig 3 on the insert shows a small area of rock found along Fault Z on the 
map in Question 1. Identify the rock and explain how it is formed.

    rock  ...............................................................................................................................

  explanation  ...............................................................................................................................

      ...............................................................................................................................

      ...............................................................................................................................

      ...........................................................................................................................[3]

 (c) Suggest how the white mineral shown on Fig. 3 could be identified.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...............................................................................................................................................[2]

 [Total: 9]
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5 Fragments of fossils C, D and E were collected from a single locality.

 (a) (i) Identify the three fossils described below.

fossil description fossil name

C • shells with two valves of different sizes
• long, straight hinge line between the two valves
• thin ribs

D • hexagonal corallites
• major and minor septa
• dissepiments

E • round ossicles, some single and some joined 
together

• calcite plates from calyx

 [3]

  (ii) Identify the rock type in which these fossils were found.

 .......................................................................................................................................[1]

  (iii) Describe the likely environment in which this assemblage of fossils lived.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .......................................................................................................................................[2]

 (b) A fossil goniatite was found in a rock of the same age. Describe, with the aid of a sketch, a 
goniatite.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...............................................................................................................................................[2]

 [Total: 8]

END OF QUESTION PAPER
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