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1 The concentration of dissolved oxygen in the oceans varies as the depth changes.
 Fig. 1.1 shows how the concentration of dissolved oxygen in sea water varies with depth.
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Fig. 1.1

 (a) State the two depths at which the oxygen concentration is 3400 mg per kg sea water.

1 ................................................... m

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

 (b) Describe the changes in the concentration of dissolved oxygen as the depth increases 
from 0 m to 2 000 m.

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

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

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

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

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

 .....................................................................................................................................  [4]
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 (c) Suggest why the concentration of dissolved oxygen changes as the depth increases 
from 0 m to 800 m.

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

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

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

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

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

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

 (d) Suggest why the concentration of dissolved oxygen increases as the depth increases 
from 1000 m to 4000 m.

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

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

 [Total: 10]



4

9693/01/O/N/11© UCLES 2011

For
Examiner’s

Use

2 (a) Define each of the following terms used in ecology.

  (i) population  .................................................................................................................

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

  (ii) habitat  ......................................................................................................................

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

  (iii) ecosystem  ................................................................................................................

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

 (b) State the type of relationship between each of the following pairs of organisms

  (i) cleaner fish and groupers  ....................................................................................  [1]

  (ii) tuna and nematodes  ...........................................................................................  [1]

  (iii) coral and zooxanthellae  ......................................................................................  [1]

 (c) Fig. 2.1 shows the relationship between the populations of two species of fish over a 
period of time.

population
size

time

line X

line Y

Fig. 2.1

  (i) State which line, X or Y, on Fig. 2.1, represents the population of the predator and 
which line represents the population of the prey.

   population of the predator

   line ........................................

   population of the prey.

    line ........................................  [1]
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  (ii) Using the information in Fig. 2.1, describe three features of the relationship between 
the predator and the prey.

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

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

2  ...............................................................................................................................

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

3  ...............................................................................................................................

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

 [Total: 11]
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3 (a) Outline the process of photosynthesis.

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

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

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

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

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

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

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

 .....................................................................................................................................  [4]

 (b) Suggest three reasons why photosynthesis cannot take place at a hydrothermal vent.

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

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

2  .......................................................................................................................................  

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

3  .......................................................................................................................................

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

 (c) Explain what is meant by the term chemosynthesis.

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

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

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

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

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

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

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

 .....................................................................................................................................  [3]
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 (d) Fig. 3.1 is a food web showing some of the relationships of organisms at a hydrothermal 
vent.

  The figures represent the energy values in arbitrary units for two of the organisms.

octopus
245

mussels
2800

chemosynthetic
bacteria

tubeworms

ratfish

crabsshrimps

Fig. 3.1

  (i) Name two organisms, shown in Fig. 3.1, which have a symbiotic relationship.

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

  (ii) Ratfish feed on clams and clams feed on chemosynthetic bacteria.
   Add this information to the food web in Fig. 3.1.  [3]

  (iii) The relationship between the amount of energy transferred from one trophic level 
to the next higher trophic level is called the conversion efficiency.

   This is calculated by dividing the energy value at one level by the energy value at 
the previous level and expressing the answer as a percentage.

   Mussels and octopus are in different trophic levels.
   Calculate the conversion efficiency of the link between mussels and octopus.
   Show your working.

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

 [Total: 17]
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4 (a) State one biological use for each of the following nutrients.

  (i) nitrogen

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

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

  (ii) carbon

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

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

  (iii) magnesium

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

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

  (iv) phosphorus

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

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

 (b) Fig. 4.1 shows the relationship between the concentration of carbon dioxide in the 
atmosphere, calcium carbonate concentration in seawater and the rate of skeletal 
growth of coral.
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  Use the information in Fig. 4.1 to answer parts (i) to (iv).

  (i) State the relationship between the concentration of carbon dioxide in the atmosphere 
and calcium carbonate concentration in sea water.

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

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

  (ii) State the relationship between the rate of skeletal growth and calcium carbonate 
concentration in sea water.

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

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

  (iii) Find the rate of skeletal growth at a calcium carbonate concentration in sea water 
of 240 arbitrary units.

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

  (iv) Calculate the change in the rate of skeletal growth when the concentration of 
calcium carbonate in sea water falls from 350 to 210 arbitrary units.

   Show your working.

  ...........................  arbitrary units [2]

 (c) Suggest how increasing concentrations of carbon dioxide in the atmosphere affect the 
growth of coral.

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

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

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

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

 [Total: 12]
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5 (a) Explain what is meant by each of the following terms.

  (i) erosion.

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

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

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

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

  (ii) sedimentation.

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

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

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

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

 (b) State three features of an estuary.

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

2  .......................................................................................................................................

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

 (c) State three factors that may lead to the formation of rocky shores.

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

2  .......................................................................................................................................

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

 (d) (i) Define the term littoral zone.

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

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

  (ii) Suggest two environmental factors which change within the littoral zone.

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

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

 [Total: 13]
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6 Fig. 6.1 shows a section of the ocean and the ocean floor.

ocean surface

A

B

C
ocean floor

Fig. 6.1

 (a) Name the parts labelled A, B and C and describe how each of these is formed. 

  (i) A  ...............................................................................................................................

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

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

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

  (ii) B  ...............................................................................................................................

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

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

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

  (iii) C  ...............................................................................................................................

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

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

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



12

9693/01/O/N/11© UCLES 2011

For
Examiner’s

Use

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every 
reasonable effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the 
publisher will be pleased to make amends at the earliest possible opportunity.

University of Cambridge International Examinations is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of University of 
Cambridge Local Examinations Syndicate (UCLES), which is itself a department of the University of Cambridge.

 (b) Explain how the movement of tectonic plates may produce volcanoes.

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

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

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

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

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

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

 [Total: 12]
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