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Section A
Answer both questions in this section.

1 Fig. 1.1 shows a mussel (Mytilus edulis), a mollusc found in intertidal areas. Mussels are filter-
feeders, feeding on small producers such as phytoplankton.
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magnification x 1
Fig. 1.1

(a) State the trophic level occupied by mussels.

(b) Fig. 1.2 shows part of a food web, including four predators of mussels. The figures show
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(i) Using the information in Fig. 1.2, calculate the total energy transferred to predators from
mussels.

(ii) Express your answer to (i) as a percentage of the productivity of mussels.

Show your working.

(iii) It has been estimated that mussels in this food web lose a further 2500kJ per m2 per
year as a result of their metabolism.

Suggest what effect the total energy losses have on the size of the mussel population.

[Total: 8]
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2 (a) Atmospheric carbon dioxide dissolves in sea water and forms carbonic acid.

Table 2.1 shows the annual mean atmospheric concentration of carbon dioxide for five years.

Table 2.1

annual mean atmospheric
year concentration of carbon

dioxide/parts per million
1959 315.97
1987 349.16
1992 356.38
1997 363.71
2012 393.82

Suggest how these changes in atmospheric carbon dioxide could affect the chemical
composition of sea water.
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(b) Changes in the chemical composition of sea water can affect the growth of corals.

In one study, researchers determined the growth rate of coral in two sites, A and B, in the
Mesoamerican Barrier Reef System in the western Caribbean Sea.

Cores of coral were extracted and growth rates were determined from X-ray images.

The results are shown in Table 2.2.

Table 2.2
mean annual growth rate
years /mm yr’

site A site B
1935 to 1949 5.7 4.3
1950 to 1964 4.7 4.6
1965 to 1979 4.6 4.3
1980 to 1994 4.3 4.3
1995 to 2008 3.3 4.5

(i) On the grid below, plot line graphs of the two sets of data in Table 2.2.
Join the points on your graph with ruled, straight lines.

[4]
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(ii) Compare the changes in growth rate for the corals from these two sites.

(iii) Researchers proposed the following hypothesis:

As the concentration of carbon dioxide in the atmosphere increases, the growth
rate of corals decreases.

Do the results of this investigation support or refute this hypothesis?
Give an explanation for your answer.

[Total: 12]
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Section B
Answer both questions in this section.
3 (a) Explain the meaning of each of the following terms used in ecology.

(i) habitat

(b) With reference to an example from the marine environment, explain how populations of
predator and prey may be interrelated.
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(c) Explain why coral reefs tend to contain narrow ecological niches.

[Total: 15]
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4 (a) Explain how the alignment of the Sun, the Moon and Earth affect the tidal range.
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(c) Suggest why the concentration of dissolved oxygen may be lower in a tropical lagoon than in
the open ocean.

[Total: 15]
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