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Section A

Answer all questions.

1 A survey was carried out into the concentration of mercury in different body tissues of

bottlenose dolphins.

The tissue samples were obtained from dead bottlenose dolphins that were found washed
up on the shores of the Eastern Adriatic Sea. Tissues from seven juvenile dolphins (less
than 6 years old) and ten adult dolphins (older than 6 years) were obtained and the mean
concentrations of mercury in these tissues were determined. The results are shown in

Table 1.1.

Table 1.1

age of dolphin

mean concentration of mercury/pg per g

in muscle in liver in kidney
juvenile 3 31 6
adult 25 331 22

(a) Plot these results in a suitable graphical form on the grid provided below.
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(b) (i) Calculate the difference between the mean mercury concentration in the livers of
the adult and juvenile dolphins.

.................................... ug per g [1]

(i) Express this difference as a percentage of concentration of mercury in the liver of
the juvenile dolphins.

(c) Using the information in Table 1.1, compare the changes in the concentration of mercury
in the different tissues between juvenile and adult dolphins.

(d) Suggest one reason for the difference in mercury concentration between juvenile and
adult dolphin liver.

(e) In a separate investigation, the mean mercury concentrations of sea bream, and
zooplankton were determined. The results are shown in Table 1.2.

Table 1.2
species mean concentration of mercury/ug per g
zooplankton 0.122
sea bream 5.443

Suggest an explanation for the different concentrations of mercury in the zooplankton,
sea bream, and dolphin.
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(f) Use the data in Tables 1.1 and 1.2 to suggest why pregnant women are now advised to For

eat no more than four medium sized tins of tuna per week. Examiner's
Use

[Total: 12]
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2  Atlantic salmon spend the majority of their life cycle in the ocean. Prior to spawning they
migrate through estuarine water into the fresh water of rivers. Table 2.1 shows the ion
concentrations of ocean water, the body fluid of salmon and fresh water.

Table 2.1
total ion concentration
sample / 3
g percm
ocean water 3.5
body fluid of salmon 1.0
fresh water 0.05

(@) Use the information in Table 2.1 to explain why salmon need to regulate the ion content
and the volume of water in their body fluid in each of the following:

(i) ocean water

(i) fresh water

(b) Juvenile salmon drink water at an average rate of 1.2cm?3 per kg of body mass per hr whilst
in fresh water.

(i) Calculate the volume of water that a 5kg salmon drinks in 2 hours in fresh water.

[1]

(i) The same juvenile salmon is found to produce urine at a rate of 1.5cm? per kg of
body mass per hr.
Calculate the additional volume of water absorbed by the salmon in 2 hours in fresh
water.

[1]
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(c) Suggest how the volume and concentration of salmon urine changes on moving from For

ocean water to fresh water. Give an explanation for your answer. Examiner's
Use

[Total: 8]
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Section B
Answer all questions in this section on the lined pages provided.

3 (a) Describe and explain the restrictions that can be used to ensure that fish stocks can be
exploited on a sustainable basis. [10]

(b) Describe the principal methods that can be taken by governments to monitor and enforce
fishing practices. [5]

4 (a) Explain the meaning of the term conservation and its importance to coastal and marine

ecosystems. [3]

(b) Suggest and explain two factors that must be considered for the successful conservation of a
marine species. [4]

(c) Describe and explain the steps that may be taken to ensure that ecotourism has a minimal
impact on marine species and ecosystems. [8]

[Total: 30]
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