3.1 Living environment		   Paper 2

Life processes in the biosphere question pack
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5 (a)  Use the information in Table 3 to calculate, on average, how many more eggs a female
‘Signal Crayfish could produce during s Ifetime than a female White-Clawed Crayfish
‘could produce.

‘Show your working. e

eggs

5 () Use the information in Table 3 to suggest an explanation for the change in distribution of
the two crayfish species in Figure .
[3 marks]

§ () Itis estimated that Signal Crayfish populations can extend their range at a rate of up to
1.2km per year.

5 (c) () Suggest how scientists may have reliably determined this rate of movement.
4 marks)
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Figure 6 shows a river that was sampled in a study of Signal Crayfish distribution.
‘The sampling sites were located at 2 km intervals along the river.

In 2014 Signal Crayfish were only found in this river at site 4.

5 (<) (i) Whichis the fistyear that the Signal Crayfish could be found at al six sampling sies?
11 mark]
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2018

2019

2020
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Kick sampling was used at each site on the river to determine the impact of the Signal
Crayfish on the species diversity of the aquatic invertebrate community.

‘Table 4 shows the results of kick sampling from site 6 before and after the colonisation
by the Signal Crayfish.

Table 4
Number of individuals

Invertebrates Before crayfish After crayfish
colonisation (n) colonisation (n)

Stonefly larvae 12 o

Wayly larvae [0 +

Cased caddis fy larvae 6 10

Freshwater shrimp 30 2

Water Hoglouse 10 o

N %

Simpson's Diversity

Indox 448

_NN-1)
" In-1)

Where D = index of diversity
N = total number of all organisms of al species.
n = total number of organisms of a particular species.
3 = sumof

Calculate the Simpson's Diversity Index for the results collected after the colonisation by
the Signal Crayfish.

‘Show your working, 2marks)




image5.png
Table § shows the Simpson's Diversity Index resuts from sites 3, 4 and 5 for 2014,
2015, 2016 and 2017.

Table §
‘Simpson’s Diversity Index

Site 2014 2015 2016 2017

3 36 36 33 25

4 33 24 21 19

5 a7 35 26 [E)

5 (0)

5 ()

Use the information in Table § and Figure 6 to suggest why the impact of the Signal

Crayfish on species diversity was different at site 5 from site 3 in 2017.

2 marks]

‘The Wildife and Countryside Act (1981) protects the White-Clawed Crayfish.

Suggest one way this legislation protects the White-Clawed Crayfish.

1 mark]
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6 (a)  Ecological succession involves changes in community composition over ime.

Explain why one named edaphic factor changes during ecological succession.
[2marks)

6 ()  Describe how the deflection of succession by habitat management may benefit widife.
(8 marks]
‘You should answer this question in continuous prose.

Quality of Written Communication will be assessed in this answer.
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Figure 2 shows the global distribution of major biomes.

Figure 2
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(a)  How does the meaning of ‘ecosystem’ differ from the meaning of ‘biome'?
[2 marks]
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4 (b)  New species colonising an area may affect the community of species already living in the
area.

4 (b) (i) Describe two ways that the colonisation by new species may benefit the species already
living in that area.

[2 marks]

4 (b) (ii) Describe two ways that the colonisation by new species may be a threat to the species.
already living in that area.

[2 marks]

‘Two similar areas of rainforest were studied. The two areas originally had the same
plant communities. The aim of the study was to assess the impact of the introduction of
‘a non-indigenous, herbivorous insect to one of the areas.

4 (c)  Suggest the information that may have been collected from both areas to assess the.
impact of the introduction of the insect on the rainforest plant community.
[4 marks]
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5 (a

Figure 3 shows the changes in the number of birds per hectare in a woodland that has

been coppiced on a 20-year cycle.
Figure 3
10 Whitethroat
Number
ofbids 5
per hectare

Number
of birds.
per hectare

Number
of birds.
per hectare

Number
of birds.
per hectare

T

2737475678 9101 1218141516717 181920
‘Age of coppicalyears.

Garden warbler

T

2737475678 9101 121318151617 18 1920
‘Age of coppicelyears.

Willow warbler

T

2734567 8 010112131415 1617 18 1020
‘Age of coppicelyears.

Nightingale

T

2754756 7 8 91011 1213 14 1516117 181920
Age of coppicelyears

Coppicing is a traditional technique for managing woodiand and creates a plagioclimax.

Describe what is meant by a ‘plagiociimax.’

1 mark]
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5 (b)  Describe how the area would have been managed to produce coppiced woodland.
[2 marks]

5 (c) () Suggest why the different bird species in Figure 3 show a peak in their population at
different times.
[3 marks]

§ (c) (i) Describe the biotic changes that may be expected f the management of a plagioclimax
ends.
[3 marks]
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Table 3 shows the data from a bird survey of a woodiand area that was coppiced six

years ago.
Table 3
Bird species Number of individuals
‘Whitethroat 2
Garden warbler 9
Willow warbler 10
Nightingale 16
Chiffchaff 7
Blackcap 7
Total 51

5 (d) Calculate the Simpson's Diversity Index for the data in Table 3.

Show your working

[2 marks]

Simpson's Diversity Index

total number of organisms

= number of organisms of a particular
species

= sumof
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Woodland managers decided to shorten the time of the coppicing cycle shown in
Figure 3 to increase the carrying capacity for nightingales.

5 (&)  Using data in Figure 3, suggest the optimum length of the coppicing cycle that would
benefit the nightingale population. Give one reason for your answer.

[2 marks]

5 ()  Describe how a named government agency may legally protect a habitat to conserve
birds, such as Nightingales.

[2 marks]
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Figure 10 shows one method of sand dune stabilisation.
Figure 10
Marram grass (Ammophila sp)

transplanted at regular
intervals

Dune fencing
Limit of wave
run-up

Recycled sand

Posts putin 1 m
below beach level

[0T8].[1] Suggest how the planting of marram grass (Ammophila sp) may create suitable
conditions for colonisation by other plant species.
[2 marks]





image14.png
[0T8].[2] Inalarge sand dune nature reserve, areas of marram grass (Ammophila sp) were
planted every year for 40 years.

A student planned to study the effectiveness of planting marram grass on sand dune
stabilisation by measuring the plant biodiversity of different areas in the reserve.

‘Suggest an appropriate sampling strategy for the student to use in this study.
[4 marks]

[0T8].[3] Discuss how the designation of wildiife conservation areas by government agencies
can be used to protect threatened habitats and endangered species in the UK.
[9 marks]
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. [0] Ground-based surveys to count Adelie Penguins in their breeding colonies are difficult
and cannot be carried out very often. Satellite surveys can be carried out continually, but
can only measure the areas of the colonies not the actual number of penguins.

If the penguin population density is similar in all colonies then the total population can be
estimated using the satelite data on colony areas.

Figure 4 shows the number of penguins in colonies of different areas.

Figure 4
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. [1] Use information in Figure 4 to estimate the difference in mean penguin population
density between colony A and colony B as a percentage of the density of colony A.
[2 marks]

. [2] Use information from Figure 4 to suggest whether the mean abundance in colony C
is significantly different from the mean abundance in colony B.
[1 mark]
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. Although satellte surveys are used to estimate total populations, ground-based
g veys g
surveys are stil used.

‘Suggest why ground-based surveys are still used.
[4 marks]
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.[4] Figure 5 shows the change in the size of two Antarctic penguin populations over a 35

[}
1975 1980 1985 1990 1995 2000 2005 2010

but they feed in different areas. Adelie

Penguins feed in areas with thick pack ice while Gentoo Penguins feed in open water.

‘Suggest how global climate change may cause the population changes shown in

Figure 5.

(1 mark]

.[8] The population of King Penguins is increasing. They do not eat krill but the changes
in populations of King and Adelie Penguins could be linked.

Suggest how the increase in the King Penguin population may be related to the

change in Adelie Penguin populations.

[2 marks]
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“The White-Clawed Crayfish, Austropotamobius pallpes, is an indigenous species i the
UK and was widespread in rivers unti the non-indigenous Signal Crayfish, Paciastacus
leniusculus, escaped from aquaculture farms in the 1970s.

Figure 5 shows the distribution of White-Clawed Crayfish and Signal Crayfish in rivers in
the south-west of the UK in 1975 and 2009.
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‘Table 3 gives information on the White-Clawed Crayfish and Signal Crayfish.

Tablo 3

White-Clawed Signal
“Average number of €95
produced /year © 00
"Average age al WHich breedng 3 2
stars /years
‘Average length at 3 years fmm 2 02
‘Average age at death lyears 10 15
‘Average length of adul /em 2 16
Susceptbiiy 1o fungal " o but camer
pathogen igh 3





