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(b) Outline the management of nature reserves. 

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

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

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

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

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

(Total 4 marks) 

 

34. Outline the consequences of releasing raw sewage into a river. 

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

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

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

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

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

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

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

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

............................................................................................................................................... 
(Total 4 marks) 
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35. Discuss the actions taken by farmers/gardeners to increase the nitrogen fertility of the soil. 

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

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

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

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

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

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

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

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

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

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

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

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

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

............................................................................................................................................... 
(Total 6 marks) 

 

36. In communities, groups of populations live together and interact with each other. Outline the 
importance of plants to populations of other organisms in a community. 

(Total 6 marks) 

 

37. Describe a method, used by ecologists, for estimating accurately the size of a plant population 
(Total 4 marks) 

 

38. Explain the reasons for the sizes of animal populations within communities changing and the 
reasons for them remaining constant. 

(Total 8 marks) 
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39. Ecosystems require an input of energy, water and nutrients to maintain themselves. Nutrients 

may be reused through recycling within ecosystems. 

 Nutrient cycling within an ecosystem has been studied in many biomes. One factor studied is the 
mean residence time (MRT), which is the amount of time needed for one cycle of decomposition 
(from absorption by organism to release after death). The table below gives the mean residence 
time for certain nutrients in four different biomes. In addition, the plant productivity is also 
shown. (Plant productivity gives an indication of the quantity of biomass potentially available to 
consumers.) 

 Mean residence time / years 
Biome Carbon Nitrogen Phosphorus Potassium Calcium Magnesium Plant 

productivity 
/g Cm–2 yr–1 

Sub-arctic forest 353.0 230.0 324.0 94.0 149.0 455.0 360 

Temperate forest 4.0 5.5 5.8 1.3 3.0 3.4 540 

Chaparral 3.8 4.2 3.6 1.4 5.0 2.8 270 

Tropical 
rainforest 

0.4 2.0 1.6 0.7 1.5 1.1 900 

[Source: W H Schlesinger (1991), in M Bush, Ecology of a Changing Planet (1997), Prentice Hall, page 67] 

(a) (i) State which nutrient shows the shortest mean residence time in a temperate forest. 

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

(ii) Identify the biome in which potassium has the longest mean residence time. 

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

(b) Compare the mean residence time for nutrients in the temperate forest and chaparral. 

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

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

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

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

............................................................................................................................................... 
(2) 
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(c) Evaluate the relationship between the mean residence time and plant productivity for the 

different biomes. 

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

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

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

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

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

(d) Suggest one reason for the difference in mean residence time of nutrients in the tropical 
rainforest and the sub-arctic forest. 

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

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

(e) Define the term ecosystem. 

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

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

 In addition to nutrients, other atmospheric elements may also enter the ecosystem. Radioactive 
cesium-137 was released into the atmosphere by atomic bomb tests in 1961. The cesium-137 
was deposited in the soil and on to plants. The graph shows the amount of radioactivity found in 
the tissues of lichens (an alga and a fungus growing together), caribou (a member of the deer 
family) and the Inuit (people of Alaska and Northern Canada) in the Anaktuvuk Pass of Alaska. 

Inuit

Caribou

Lichens

June
1961

June
1962

June
1963

June
1964

June
1965

June
1966

Dec Dec Dec Dec Dec

Increasing radioactivity
/ nCi g –1

 

[Source: W G Henson, “Cesium-137 in Alaska Lichens, Caribou and Inuit.” Health Physics, (1967), 13, 
pages 383–389, Pergamon Press; reproduced with permission from the Health Physics Society] 
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(f) Describe the level of cesium-137 in the Inuit from 1962 through to 1965. 

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

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

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

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

(g) The three organisms form a food chain. Deduce the trophic level of 

(i) lichens. ............................................................................................................... 

(ii) the Inuit. ............................................................................................................... 
(2) 

 

(h) Suggest a reason for the difference in the amount of cesium-137 found in lichens, caribou 
and the Inuit. 

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

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

(Total 13 marks) 

 

40. Understanding the ecological mechanism that causes extinction is fundamental to conservation 
as not all organisms are threatened by the same factors. A total of 1012 threatened bird species 
in 95 families were studied to see how they were threatened by different factors: 
• habitat loss 
• persecution by humans and introduced predators 
• other factors (introduced competitors, hybridization and disease) and unknown risk factors. 
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 Scientists investigated the relationship between body size and the risk of extinction, both due to 

habitat loss and to persecution/predation. Birds were classified as small (mean body mass 1 to 
1000 g) and large (mass greater than 1000 g). The results are shown in the pie chart and bar 
charts below. 

6
5
4
3
2
1
0

6
5
4
3
2
1
0

Extinction risk from habitat loss

Extinction risk from persecution/predation

Percentage of
species in

family at risk

Percentage of
species in

family at risk

Small

Small

Large

Large

Body size

Body size

Percentage of all 1012 species
threatened by each type of factor

20%

10%

25%

45%

Habitat loss only

Habitat loss and predation / persecution

Predation / persecution only

Other / unknown

 

[Source: Modified from B Owens et al., Proceeding of the National Academy of Sciences, (2000), 97, 
pages 12144–12148. Copyright 2000 National Academy of Science, USA] 

(a) (i) State the percentage of species affected in some way by habitat loss. 

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

(ii) Calculate the approximate number of bird species threatened by predation / 
persecution only. 

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

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

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

(b) State two factors that could have caused habitat loss. 

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

2 .................................................................................................................................. 
(2) 
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(c) Outline, using the bar charts, the effect of body size on the risk of extinction. 

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

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

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

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

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

(d) Discuss the methods of conservation that would avoid the extinction of large species. 

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

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

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

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

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

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

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

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

(Total 9 marks) 

 

41. (a) Temperature is an abiotic factor affecting distribution of plant species. State one other 
abiotic factor that affects the distribution of plant species. 

............................................................................................................................................... 
(1) www.ch
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(b) To test how temperature affects growth, some plants were grown at 20°C and another 

group at 30 . After a number of weeks, the height of the plants was measured. Explain 
how the t-test could be used to test the significance of the effect of temperature on plant 
growth. 

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

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

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

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

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

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

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

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

(Total 4 marks) 

 

42. The total solar energy received by a grassland is 5 × l05 kJ m–2 y–1. The net production of the 
grassland is 5 × 102 kJ m–2 y–1 and its gross production is 6 × l02 kJ m–2 y–1. The total energy 
passed on to primary consumers is 60 kJ m–2 y–1. Only 10 % of this energy is passed on to the 
secondary consumers. 

(a) Calculate the energy lost by plant respiration. 

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

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

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

............................................................................................................................................... 
(2) www.ch

em
ac

tiv
e.c

om



       34 

 
(b) Construct a pyramid of energy for this grassland. 

 

 

 

 

 

 

 

 

 

 

 

 
(3) 

(Total 5 marks) 

 

43. The Food and Agricultural Organization (FAO) gathered information to determine if marine 
ecosystems were being damaged by overfishing. The total fish captured in each of three oceans 
from the years 1960 to 2000 was compared to the overall world marine capture. 

100
90
80
70
60
50
40
30
20
10
0

Fish catch /
×10   tonnes6

1960 1970 1980 1990 2000
Year

World marine
fish capture

Pacific

 

Ocean

Atlantic

 

Ocean

Indian

 

Ocean

 

[Source: R Buckley (editor), World Fishing: Beyond Sustainability, (2002), 
Understanding Global Issues Limited, pages 8–9] 
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(a) Calculate the percentage of the world catch that came from the Atlantic Ocean in 1990. 

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

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

(b) Compare the data from the Pacific Ocean with that from the Atlantic Ocean. 

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

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

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

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

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

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

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

(c) Suggest one reason in each case for the change in the quantity of fish captured in the 
Atlantic and Indian Oceans from 1980 to 1990. 

Atlantic Ocean: ................................................................................................................ 

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

Indian Ocean: ................................................................................................................ 

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

(Total 6 marks) 

 

44. (a) State how gross production differs from net production in an ecosystem. 

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

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

(b) State the units that would be used if constructing a pyramid of energy. 

............................................................................................................................................... 
(1) 
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(c) Explain how parasitism differs from mutualism, giving an example of each. 

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

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

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

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

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

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

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

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

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

(Total 6 marks) 

 

45. (a) State one advantage of in situ conservation of endangered species. 

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

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

(b) Identify, giving a reason, why one named animal has become extinct in the past 1 000 
years. 

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

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

............................................................................................................................................... 
(2) www.ch
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(c) Outline the factors that need to be considered in the management of a nature reserve. 

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

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

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

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

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

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

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

(Total 6 marks) 

 

46. The data shows the number of flowers per flower head of a random sample from a white clover 
(Trifolium repens) population. 

36 
51 
56 
62 
62 
63 
65 
69 
73 
83 

Mean = 62 
Standard deviation = 12.5 

 What statistical percentage of the population has between 49 and 75 flowers per flower head? 

A. 5 % 

B. 32 % 

C. 68 % 

D. 95 % 
(1) 
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47. What term refers to a community and its abiotic environment? 

A. Biosphere 

B. Ecosystem 

C. Habitat 

D. Niche 
(1) 

 

48. Which organisms externally digest dead organic matter and then absorb the nutrients? 

A. Autotrophs 

B. Detritivores 

C. Heterotrophs 

D. Saprotrophs 
(1) 

 

49. Outline ways in which leaves take part in the carbon cycle in ecosystems, apart from 
photosynthesis. 

(Total 4 marks) 

 

50. The following equation is the Simpson diversity index. 

( )
)1(

1
−Σ
−

=
nn
NND  

 N is the total number of organisms of all species found and n is the number of individuals of a 
particular species. 

 The Simpson diversity index of two communities was measured and the results obtained are 
shown below. 

Community A: D = 12.3 Community B: D = 25.7 
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(a) Outline the use of the Simpson diversity index for the above communities. 

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

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

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

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

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

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

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

(b) Explain what is meant by the niche concept. 

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

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

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

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

(Total 5 marks) 
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51. Explain the factors that affect the distribution of terrestrial animal species. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

............................................................................................................................................... 
(Total 5 marks) 
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52. Outline the importance of the ozone layer to living tissues and biological productivity. 

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

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

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

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

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

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

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

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

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

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

 

53. Outline the use of the Simpson diversity index. 

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

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

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

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

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

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

............................................................................................................................................... 
(Total 3 marks) 
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54. Explain the use of biotic indices and indicator species. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

............................................................................................................................................... 
(Total 6 marks) 
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55. (a) Draw a labelled diagram of the nitrogen cycle. 

 

 

 

 

 

 

 

 

 

 

 
(3) 

(b) State two fuels that can be produced from biomass. 

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

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

(Total 5 marks) 
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56. The relationship between the numbers of rodent species and rainfall was studied in dry areas of 

Chile and in the south-west of the United States. The results of the study are shown in the 
scattergraph below. 

Key:
Chile
USA

8

6

4

2

0

Number of species

10 50 100 500
Rainfall / mm  

[Source: UNEP, (1995), Global Biodiversity Assessment, Press Syndicate of the University of Cambridge, page 154] 

(a) Calculate the difference between the number of species found at 80 mm of rainfall and at 
100 mm of rainfall in 

(i) Chile. 

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

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

(ii) the USA. 

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

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

(b) Compare the relationship between the number of rodent species and rainfall in Chile with 
that of the USA. 

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

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

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

............................................................................................................................................... 
(2) 
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(c) Suggest two reasons for the relationship between the number of rodent species and 

rainfall in each country. 

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

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

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

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

(Total 6 marks) 

 

57. (a) Outline changes caused in marine ecosystems by over-fishing. 

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

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

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

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

(b) Explain the low numbers of organisms in higher trophic levels of a food chain. 

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

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

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

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

(Total 4 marks) 

 

58. (a) Describe the use of ex situ conservation measures. 

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

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

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

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

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

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

............................................................................................................................................... 
(3) 
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(b) (i) Define the term niche. 

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

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

(ii) Explain the niche concept using a named organism. 

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

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

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

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

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

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

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

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

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

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

(Total 8 marks) 

 

59. What are the two components of an ecosystem? 

A. community and abiotic environment 

B. species and habitat 

C. habitat and abiotic environment 

D. species and community 
(1) 
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