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Section A

Answer both questions in this section.

1 The table shows the estimated populations of Atlantic cod and green sea urchins in an area of the 
Atlantic Ocean around New England from 1980 to 2010. 

year
estimated population / thousand 

Atlantic cod green sea urchins

1980 157 0

1985 139 0

1990 142 12

1995 116 59

2000 117 64

2005 98 14

2010 54 8

 (a) (i)  Plot a graph to show the populations of Atlantic cod and green sea urchins from 1980 to 
2010. 

   
[5]
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  (ii)  Calculate the percentage decrease in population of Atlantic cod between 1980 and 2010.
 
   Show your working.

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

  (iii) The population estimates were based on the catches of fishermen. 

   Suggest one reason why this estimate may be inaccurate.

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

 .......................................................................................................................................[1]
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 (b)  Fig. 1.1 shows part of a food web in the Atlantic Ocean near New England involving the 
Atlantic cod, crabs, green sea urchins and kelp. 

green sea urchin

Atlantic cod

crab

kelp

Fig. 1.1

• Atlantic cod was an important commercial catch throughout the twentieth century.
• As the cod stocks decreased in the 1990s, fishermen began to catch green sea urchins.
• Kelp now covers extensive areas of the sea bed.
• Crab populations increased due to finding shelter amongst the kelp.

  (i)  Use the information to explain the changes in populations of cod and green sea urchins 
shown in your graph on page 2.

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

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

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

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

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

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

  (ii)  Explain why conservationists have warned that it will be very difficult to return the balance 
of the species to pre-commercial fishing levels. 

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

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

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

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

   [Total: 13]
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2 Chinook salmon, blue crabs and marine mussels were placed into water of different salinities.  
Fig. 2.1 shows the effects of this on the salinity of their internal body fluids.
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Fig. 2.1

 (a) Describe the effect of increasing water salinity on the salinity of the internal body fluids of the 
blue crabs.

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

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

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

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

 (b) Explain the effect of increasing water salinity on the salinity of the internal body fluids of the 
Chinook salmon.

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

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

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

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

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

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

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

 ...............................................................................................................................................[3]
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 (c)  The blue crab is restricted to estuarine conditions. The mussel is restricted to marine 
conditions. 

  Use the information in Fig. 2.1 to explain each of these ecological distributions. 

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

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

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

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

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

 [Total: 7]
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Section B

Answer both questions in this section.

3 (a)  Explain how dredging affects water quality, productivity and food webs in marine environments.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 ...............................................................................................................................................[7]
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 (b)  Explain the possible ecological consequences of using marine antifouling paints.

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

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

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

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

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

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

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

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

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

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

 (c)  Genetically engineered fish have recently been produced that contain a fluorescence gene 
from jellyfish. The fish fluoresce, glowing green, when under conditions of environmental 
stress such as the presence of pollution.

  (i)  State the meaning of the following terms.

genetic engineering  ...........................................................................................................

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

selective breeding  .............................................................................................................

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

   (ii) Suggest benefits and risks of using these fish as indicators of pollution.

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

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

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

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

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

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

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

 [Total: 15]
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4 (a) Many areas of coastline in tropical countries are experiencing increased tourism.

  Discuss the conflicts of interest that could arise between the stakeholders of an existing 
fishing industry and a developing tourist industry on a region of tropical island coastline.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 ...............................................................................................................................................[6]
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 (b) (i) Aquaculture is being increasingly used as a method of conserving commercial fish 
stocks. 

   Describe and explain the requirements of a successful, sustainable aquaculture 
venture. 

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

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

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

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

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

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

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

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

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

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

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

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

  (ii) Discuss the advantages and disadvantages of the introduction of cultivated fish into wild 
populations.

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

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

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

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

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

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

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

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

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

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

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

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

   [Total: 15]
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