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Section A
Answer both questions in this section.

1 Dog whelks (Nucella sp.) are molluscs found commonly on rocky shores. They adhere to the
surface of a rock by means of a muscular foot.

Dog whelks are predators, feeding on other species of molluscs and on barnacles.

(a) With reference to dog whelks, explain what is meant by the term niche.

(b) The shape of the shell of dog whelks varies and can be investigated by determining the
length: aperture ratio. This is found by dividing the overall length of the shell (L) by the length
of the aperture (Ap). These measurements are shown in Fig. 1.1.

Fig. 1.1

An investigation was carried out into the relationship between the length:aperture ratio of
dog whelks and the degree of exposure of the rocky shore. The exposure was assessed
according to a scale from 1 to 8, where 1 is extremely exposed and 8 is extremely sheltered.
Table 1.1 shows the results of this investigation.

Table 1.1

exposure of shore mean length :aperture ratio

1 1.24

1.27

1.31

1.33

1.38
1.41

1.44
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1.46
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(i) On the grid below, plot a graph to show the relationship between the exposure of the
shore and the mean length: aperture ratio. Draw a line of best fit through the points.

[4]

(ii) Describe the relationship between the exposure of the shore and the mean
length : aperture ratio.
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(c¢) The rate of feeding of dog whelks is influenced by temperature.

Describe a laboratory-based experiment you could carry out to investigate the effect of
temperature on the rate of feeding of dog whelks on barnacles.

Your answer should include references to the control of variables and the collection of
quantitative data.

[Total: 15]
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an estuary.
For each depth, the salinity was measured at five different sites.

The results are shown in Table 2.1.

Table 2.1
salinity / parts per thousand
depth/m

site 1 site 2 site 3 site 4 site 5 mean
2 21.2 22.0 19.8 20.3 21.4
4 22.2 22.6 22.3 22.4 21.9 22.28
6 23.2 23.8 22.5 23.1 22.8 23.08
8 27.6 27.3 27.7 28.1 28.0 27.74
10 29.3 28.7 29.1 29.2 29.4 29.14
12 30.0 29.3 31.1 29.8 30.2 30.08

(@) Complete Table 2.1 by calculating the mean salinity at a depth of 2m.

An investigation was carried out into the relationship between depth and the salinity of water in

(1]

(b) (i) Using the information in Table 2.1, describe the relationship between depth and salinity.
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(ii) Suggest an explanation for this relationship.

[Total: 5]
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Section B

Answer both questions in this section.

3 (a) State one biological use of each of the following nutrients in marine ecosystems.

(i) nitrogen

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

(i) magnesium
...................................................................................................................................... [1]

(iii) phosphorus
...................................................................................................................................... [1]

(b) Suggest why an increase in the concentration of carbon dioxide in the atmosphere could
result in an increase in the productivity of consumers in a marine ecosystem.
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(c) Discuss the reasons for the variability of the concentration of dissolved oxygen in sea water.

[Total: 15]
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4 (a) Explain the meaning of each of the following terms used in ecology.
Give one example of each from the marine environment.

(i) population
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(c) Discuss the reasons why coral reefs contain narrow ecological niches.

[Total: 15]
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