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Answer all questions in the spaces provided.

1 The diagram shows the distribution of biomes on land with their mean Net Primary
Productivity (NPP).

(a) (i) Complete the table by putting the following values for NPP into the correct boxes.

2.20 0.03 0.90
(1 mark)

(ii) Outline how a named abiotic factor may reduce NPP.

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

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

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

...................................................................................................................................
(2 marks)

(b) Explain what is meant by the term biome.

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

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

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

............................................................................................................................................
(2 marks)

Tropical forest

Equator

Temperate or boreal forest

Temperate grassland

Hot desert

Savanna

North Pole

Tundra

NPP/kg–1 m–2 yr–1

0.80

1.20

1.00
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2 The different wavelengths of light penetrating to different depths in water have a significant
impact on aquatic ecosystems.

(a) The diagram shows the depth of penetration of different wavelengths of light.

Use the information in the diagram to state which colours of light aquatic plants use at
depths below 100m.

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

............................................................................................................................................
(1 mark)

(b) Outline the role of light in photosynthesis.

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

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

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

............................................................................................................................................
(2 marks)

(c) Explain how the warm water released by power stations into the sea may affect the rate
of photosynthesis.

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

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

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

............................................................................................................................................
(2 marks)
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3 (a) The diagram shows a soil food web.

(i) Complete the diagram of a soil food web by adding a label to box A.
(1 mark)

(ii) What do the arrows in the diagram represent?

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

...................................................................................................................................
(1 mark)

(b) The table shows the assimilation efficiency of organisms in relation to the mass of food
consumed and the mass of faeces produced.

(i) Use the information in the table to calculate the assimilation efficiency of a
woodlouse.  Show your working.

Answer .........................................................%
(2 marks)

where F = food consumed
M = faeces produced= ¥

F M

M

–
100

Assimilation
Efficiency/%

Organism
Mass of food
consumed/g

Mass of faeces
produced/g

Assimilation
efficiency/%

Woodlouse 1.90 1.60

Earthworm 0.89 0.88 1.14

Cow 3053 1907 60.09

PARASITES

spiders
centipedes

ants
mites
beetles

nematodes
millipedes
earthworms

snails
slugs
wireworms

A

OMNIVORES

DETRITIVORES HERBIVORES
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(ii) Explain why many herbivores, such as rabbits and cattle, have a high assimilation
efficiency.

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

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

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

...................................................................................................................................
(2 marks)

4 Many species of animals in captivity at the Cotswold Wildlife Park are endangered in the wild.
Almost all the mammal species bred at the park were part of a worldwide captive breeding
programme.

(a) Suggest reasons why few of these mammals will ever be released into the wild.

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

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

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

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

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

............................................................................................................................................
(3 marks)

(b) Explain why captive breeding organisations worldwide keep a computer record or 
‘stud book’ of the mating partners of the animals on their programme.

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

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

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

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

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

............................................................................................................................................
(3 marks)
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5 In ecosystems, species distribution may be controlled by many factors.  The diagram shows
the distribution of four species of seaweeds on a rocky shore. The width of the column shows
species frequency.

(a) Explain why the diagram shows the zonation of seaweeds and not evidence of
succession.

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

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

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

............................................................................................................................................
(2 marks)

(b) Give the main abiotic factor which controls seaweed distribution on a rocky shore.

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

............................................................................................................................................
(1 mark)

(c) Describe a suitable method to gather the data shown in the diagram.

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

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

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

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

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

0
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High tide level
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Depth/m

Seaweeds

En
te

ro
m

or
ph

a

Pe
lv

et
ia

U
lv

a 
la

ct
uc

a

Fu
cu

s
   

se
rr

at
us
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............................................................................................................................................

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

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

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

............................................................................................................................................
(5 marks)

TURN  OVER  FOR  THE  NEXT  QUESTION
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6 Populations in the wild do not remain constant in size but fluctuate about the carrying
capacity.

(a) Explain what is meant by carrying capacity.

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

............................................................................................................................................
(1 mark)

(b) The homeostatic control of a population is shown below.  Complete the diagram
showing:

(i) the change in environmental resistance (A + B);

(ii) the type of feedback mechanism (C + D).

(2 marks)
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A

B

......................
environmental
resistance

C ......................

D ......................
......................
environmental
resistance

Equilibrium
population
(near to the
carrying capacity
of the
environment)

Increase in
population

Fall in
population

Population returns
to norm near to the
carrying capacity
of the environment

Fall in
population

feedback

feedback

Increase in
population



(c) The graph shows the variation in the number of occupied heron nests over time.

Describe how a named abiotic factor may account for the rapid drop in the number of
occupied nests at points P and Q on the graph.

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

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

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

............................................................................................................................................
(2 marks)

TURN  OVER  FOR  THE  NEXT  QUESTION

5000
4500
4000
3500
3000
2500
2000
1500
1000
500

1960 70 80 90 2000
Year

Number of nests
occupied by

herons

P
Q
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7 It is impossible to count every plant in a habitat so it is therefore necessary to sample the
habitat.  There are three ways in which sampling can be achieved: random, systematic and
stratified sampling.

(a) (i) Describe how random sampling could be used to estimate the oak tree population
of a woodland.

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

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

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

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

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

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

...................................................................................................................................
(4 marks)

(ii) Outline one problem of this method of sampling populations.

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

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

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

...................................................................................................................................
(2 marks)

(b) The stages of the mark-release-recapture method used to estimate mobile organisms are
shown below.

1. capture a sample of the population
2. mark each individual and release
3. recapture organisms
4. note the number of marked organisms recaptured and release
5. calculate population using formula

(i) Outline two precautions to be taken to ensure the validity of this method.

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

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

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

...................................................................................................................................
(2 marks)
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(ii) A mark-release-recapture investigation was carried out in Tile Woods.

Use the results to estimate the population of violet ground beetles in the woods.
Show your working.

Answer ............................................................
(2 marks)

  
Population

n n

n
1 2

m
=

 

Number of violet ground
beetles originally 
marked (n1)

8

Number of violet ground
beetles in second sample
(n2)

11

Number of violet ground
beetles marked in 
second sample (nm)

3
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8 Until 1960, Wigg Island was the site of a chemical works.  It has been reclaimed as a
recreational park and may be given Special Area of Conservation status (SAC).

Source: adapted from “Wigg Island Community Park” Leaflet (Halton Borough Council)

(a) (i) Suggest one reason why this area may be awarded SAC status.

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

...................................................................................................................................
(1 mark)

(ii) Under what conditions can UK Governments overrule SAC status?

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

...................................................................................................................................
(1 mark)

(b) Describe two ways shown on the map by which the area has been managed to reduce
the impact of visitors on the habitats of Wigg Island.

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

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

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

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

park entrance
and viewing lay-by

observation screen

observation screen

observation screen

canal spur

picnic
area

picnic
area

picnic
area

public
car park

activity area

meadows

no public access
beyond park

boundary

MERSEY  ESTUARY

30 m

MANCHESTER SHIP CANAL

Phase 2
proposed completion

date 2004

private road works tra
ffic only

Astmoor saltmarsh
no public access

tid
al

 g
ut

te
r

no public access

west RUNCORN BUSWAY east

ASTMOOR ROAD to Warrington & Chester A558

N
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2. ........................................................................................................................................

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

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

............................................................................................................................................
(4 marks)

(c) Using examples, discuss reasons for conserving habitats.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

............................................................................................................................................
(9 marks)

END  OF  QUESTIONS
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THERE  ARE  NO  QUESTIONS  PRINTED  ON  THIS  PAGE
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