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1 The distribution of two species of seaweed, A and B, was investigated on a reef at different 
depths from the water surface.

 The population of each species was estimated by their percentage cover. To find the 
percentage cover, an area is measured and the proportion of the reef covered by each 
species within this area is estimated.

 The distribution of a grazing herbivore, which feeds on seaweed, was also estimated using 
the same method.

 Fig. 1.1 shows the results of the investigation.
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 (a) (i) Using the information in Fig. 1.1, describe the distribution of the two species of 
seaweed.

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

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

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

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

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

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

  (ii) Suggest how the grazing herbivore may have influenced the distribution of these 
species of seaweed.

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

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

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

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

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

 (b) Species A is a large kelp. On other reefs this kelp forms dense forests.

  Suggest two factors in the location that may have influenced the distribution of species A 
on the reef studied.

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

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

 (c) On a rocky shore there is a variety of species of green, brown and red algae in the 
intertidal region.

  State the expected distribution of these algae in this region. Give an explanation for your 
answer.

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

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

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

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

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

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

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

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

  [Total: 11]
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2 (a) The sea anemone Anthopleura elegantissima has a symbiotic relationship with a 
dinoflagellate Gymnodidium microadriaticum.

  (i) State the role of dinoflagellates in the ecosystem.

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

  (ii) State what is meant by the term symbiotic relationship.

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

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

 (b) Sea anemones with symbiotic dinoflagellates were separated into two groups. Each 
group was kept in seawater at 20 °C.

  One group was fed with dried shrimp and the other group was not fed.

  The ratio of photosynthesis: respiration of these anemones was measured.

  The contribution made by the dinoflagellate to the respiratory carbon of the sea anemone 
was also calculated.

  Table 2.1 shows the results of the investigation.

Table  2.1

group of sea 
anemones

ratio of 
photosynthesis : respiration 

of sea anemones

contribution by dinoflagellates 
to respiratory carbon of sea 

anemones
(%)

fed with dried shrimp 0.93 12.90

not fed 2.55 42.80

  (i) Using the information in Table 2.1, describe the effect of not feeding the sea 
anemones on each of the following.

   1. The ratio of photosynthesis : respiration of sea anemones.

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

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

   2.  The contribution made by the dinoflagellates to the respiratory carbon of sea 
anemones.

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

 .............................................................................................................................  [3]
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  (ii) Suggest an explanation for these effects.

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

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

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

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

 (c) Fig. 2.1 shows the structure of a sea anemone.

mouth

tentacle (hollow)

perforation in
mesentery

retractor muscle

Fig. 2.1

  The mouth opens into a water filled central cavity surrounded by two layers of cells.
  At intervals, the body contracts forcing water out of the mouth. As the body extends 

more water enters the cavity.

  (i) Anemones depend only on diffusion for gas exchange. With reference to Fig. 2.1, 
give an explanation.

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

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

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

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

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

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

  (ii) Suggest why the water in the central cavity is replaced at regular intervals.

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

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

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

  [Total: 13]
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3 (a) Fig. 3.1 shows the life cycle of an oyster.

larval stages

adults

developing adults

egg

Fig. 3.1

  (i) Name the stages in the life cycle of the oyster shown in Fig. 3.1 that are free-living.

   State the habitat where these free-living stages are found.

names of the free-living stages  ................................................................................

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

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

  (ii) State one feature of the habitat of the free-living stages of an oyster that helps 
them to survive.

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

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

  (iii) Describe the habitat of an adult oyster and explain its advantage to the oyster.

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

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

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

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

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

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



7

9693/03/O/N/11© UCLES 2011 [Turn over

For
Examiner’s

Use

 (b) Suggest two reasons, other than providing food, why oysters are important to other 
organisms living in the same habitat.

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

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

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

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

 (c) Suggest why, during aquaculture of oysters, the salinity and temperature of the water is 
controlled.

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

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

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

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

  [Total: 10]
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4 (a) (i) State what is meant by the term aquaculture.

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

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

  (ii) State two differences between intensive and extensive aquaculture systems.

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

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

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

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

 (b) Salmon have been reared by aquaculture for many years.

  Fig. 4.1 shows the main stages of an aquaculture system for the Atlantic salmon.

eggs removed from
adults returning to rivers

eggs artificially fertilised
in fresh water

fertilised eggs incubated
until hatching

newly hatched
young are fed

young are sorted by size
and placed in rearing ponds

developing salmon
transferred to sea cages

salmon harvested
at optimum size

Fig. 4.1
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  (i) Explain why developing salmon are transferred from fresh water to sea cages.

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

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

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

  (ii) Suggest two reasons why this system described for the Atlantic salmon may cause 
an environmental problem in the sea.

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

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

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

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

 (c) Fig. 4.2 shows the world aquaculture of salmon from 1995 to 2006.

1600 000

1200 000

800 000

production / tonnes

400 000

year

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Fig. 4.2

  (i) State the trend shown by this graph.

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

  (ii) Suggest two consequences of this trend to the wild salmon population.

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

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

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

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

  [Total: 10]
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5 (a) State what is meant by the term global warming.

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

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

 (b) The mean global temperature between 1850 and 2000 was calculated.
  Fig. 5.1 shows the variation in the annual global temperature based on data from the UK 

Meteorological Office.
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+0.5
variation of global
temperature from the mean
global temperature / °C 0.0

–0.5

–1.0

–1.5
1860 1880 1900

mean global temperature 1850 – 2000

1920 1940
year

1960 1980 2000

Fig. 5.1

  (i) Explain what the information in Fig. 5.1 shows about the change in global 
temperature since 1940.

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

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

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

 (c) It is possible that some organisations adjust their temperatures on global warming.

  Suggest two reasons why organisations producing data about global warming may 
adjust their data on temperatures related to global warming.

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

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

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

 .....................................................................................................................................  [2]
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 (d) (i) State one piece of evidence used to support the view that humans are responsible 
for global warming.

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

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

  (ii) Outline the possible effects of global warming on the marine ecosystem.

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

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

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

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

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

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

  [Total: 9]
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6 (a) State three reasons that may be given for the development of a coastal environment.

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

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

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

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

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

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

 (b) A coastal town has expanded greatly over a period of fifteen years. The present refuse 
and sewage disposal system can no longer cope with the extra waste.

  Fig. 6.1 is a map of the town showing the location of the present disposal sites. The 
proposed sites for a new sewage treatment works and refuse disposal site are also 
shown.

  The sewage treatment works will be connected to the existing pipe that opens into the 
river mouth.

wind direction

site 1
site 2

site 4

site 3

proposed new rubbish disposal sites

proposed new sewage treatment sites

new development areas

original village areas

area where
shrimps are caught

existing sewage
pipe into river

existing 
rubbish dump

Fig. 6.1
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  (i) Suggest why site 1 might be more suitable than site 2 for the proposed sewage 
treatment works.

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

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

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

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

  (ii) The local government chose site 3 for the new refuse disposal. An environmental 
group organised a protest meeting about this choice.

   Suggest, with reasons, one argument that the protest group might make against 
site 3.

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

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

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

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

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

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

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

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

 (c) The existing sewage pipe empties untreated sewage into the water. The new sewage 
treatment works will collect sewage from the whole town and process it.

  The treated sewage has fewer solids and no disease-causing organisms.

  Suggest why the treated sewage may improve the quality of the shrimps caught.

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

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

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

  [Total: 11]
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7 (a) Define the term genetic engineering.

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

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

 (b) Fig. 7.1 shows some of the events during genetic engineering of salmon.

  Complete Fig. 7.1 by writing the missing word or words on the dotted lines.  [2]

Chinook salmon

(i) remove gene coding for

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

remove promoter

fertilised egg of Atlantic salmon

genetically engineered salmon

Ocean pout fish

(ii) genes are ...........................................

and then inserted into fertilised egg cells

Fig. 7.1
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 (c) Outline the function of promoter genes and state the function of the promoter gene in 
genetically engineered salmon.

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

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

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

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

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

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

 (d) (i) Explain why genetically engineered salmon are reared only in aquaculture.

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

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

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

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

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

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

  (ii) Suggest one advantage of rearing genetically modified salmon by aquaculture 
instead of non-genetically modified salmon.

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

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

  [Total: 11]
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