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    Section A

    Answer both questions

1 Fig. 1.1 shows a sea cucumber, which is a marine invertebrate with free-swimming planktonic 
larvae. These larvae settle on a suitable substrate, where they grow and develop into adult 
sea cucumbers.

magnification × 0.2

Fig. 1.1

 Researchers carried out experiments to investigate whether sea cucumber larvae showed a 
preference towards a particular substrate for settlement. In one experiment, four containers 
of sea water were set up. Each container had a different substrate:

 • sea grass leaves
 • crushed coral
 • sand
 • a mixture of crushed coral and sand.

 Approximately 550 larvae were released into each container. Physical and chemical variables 
were carefully controlled.

 After 96 hours, the numbers of larvae which had settled on each substrate were counted. 
These numbers were then expressed as a percentage of the total number of larvae in each 
container. The results are shown in Table 1.1.

Table 1.1

substrate numbers of larvae settled, expressed as 
a percentage of the total (%)

sea grass leaves 10.5

crushed coral  1.4

sand  0.2

mixture of crushed coral and sand  1.1
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 (a) With reference to the data in Table 1.1, describe the results of this experiment.

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

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

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

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

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

 (b) Formulate a hypothesis based on the data shown in Table 1.1.

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

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

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

 (c) Suggest two advantages to sea cucumber larvae of being able to select a particular 
substrate for settlement.

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

2  ..................................................................................................................................  [2]
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 (d) The researchers carried out a further experiment to determine whether sea cucumber 
larvae showed a preference for one particular species of sea grass, Thalassia 
hemiprichii, or Euhalus acorides.

  Outline a laboratory-based experiment you could carry out to investigate this preference. 
Your answer should include references to the control of variables and the collection of 
quantitative results.

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

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

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

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

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

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

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

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

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

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

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

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

 [Total: 12]
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2 Various nutrients, including carbon, are cycled in marine ecosystems.

 Fig. 2.1 below shows part of the carbon cycle in the marine ecosystem in one year. 

 The figures are in 1012 kg of carbon per year.

carbon in the atmosphere

process A
92.5

90.0

4.0

surface of the sea

carbon in surface water

carbon in detritus

carbon in surface organisms

primary production
40.0

respiration
36.0

upwellings and run-off
40.0

losses to deep water
38.0

Fig. 2.1

 (a) Explain what is happening in process A shown in Fig. 2.1.

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

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

 .....................................................................................................................................  [2]
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 (b) Using the information in Fig. 2.1, calculate the annual change in the carbon in surface 
water. Show your working.

 [3]

 (c) With reference to Fig. 2.1, explain why an increase in carbon in the atmosphere could 
lead to an increase in the productivity of organisms in the surface water of an ocean.

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

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

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

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

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

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

 [Total: 8]
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    Section B

    Answer both questions in this section

3 (a) Describe each of the following types of interrelationship within a marine ecosystem, 
giving one example of each.

  (i) symbiosis

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

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

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

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

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

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

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

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

  (ii) parasitism

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

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

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

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

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

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

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

 .............................................................................................................................  [3]
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 (b) Explain why shoaling may be a successful strategy for feeding and reproduction, with 
reference to tuna.

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

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

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

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

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

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

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

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

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

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

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

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

 (c) Tuna are predators of small fish, such as silver sprats.

  Explain how the population sizes of tuna and silver sprats may be related.

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

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

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

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

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

 [Total: 15]
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4 (a) Explain the role of coral reefs in providing protection for shores and anchorages.

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

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

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

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

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

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

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

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

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

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

 .....................................................................................................................................  [5]

 (b) Discuss the factors that can lead to a transition from reef growth to reef erosion.

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

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

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

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

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

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

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

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

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

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

 .....................................................................................................................................  [5]
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 (c) Explain how carbon dating can be used to reconstruct the history of a coral reef.

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

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

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

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

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

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

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

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

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

 .....................................................................................................................................  [5]

 [Total: 15]
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