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

transplanted at regular
intervals
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[0T8].[1] Suggest how the planting of marram grass (Ammophila sp) may create suitable
conditions for colonisation by other plant species.
[2 marks]
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[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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Table 3 shows the results from a survey of antelope species in an area of 1 square
kilometre of savannah grassland in East Africa in 2018.

The biodiversity of antelope species was calculated using Simpson’s Diversity Index.

N(N-1)

Simpsons Diversity Index (D)= =25

Key

Where D = index of diversity
N = total number of all organisms of all taxa
n = total number of organisms of a particular taxon

5 =sumof
Table 3

Species n n-1 n(n-1)
Wildebeest 67 66 4422
Grant's Gazelle 8 7 56
Thomson's Gazelle 30 29 870
Topi 14 13 182
Impala 21 20 420

[4T0].[4] Using the information from Table 3 calculate Simpson’s Diversity Index.

‘Show your working {5 marke
m
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Table 4
Changes in biodiversity related to the survey of antelope species in East Africa

Year Simpson’s Diversity Index
2005 145
2010 167
2015 229

[AT0].[2] What does Table 4 tell us about how biodiversity has changed over time?
[1 mark]

[1T0].[3] Explain why maintaining biological corridors may aid conservation of threatened
species
[2 marks]

[AT0].[4] Many human activities reduce biodiversity.

Discuss how such activities may be managed to reduce biodiversity loss.
[9 marks]
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.[0] Deforestation destroys woodland habitats, but it also threatens the survival of wildiife
in the remaining isolated areas of woodland.

Table 2 shows the insect biodiversity of a large uncleared woodland before
deforestation and two areas of remaining isolated woodland whose biodiversities
have changed following clearance of the rest of the woodland.

Table 2
insect species Estimated population/number of individuals per unit
area
Site 1 Site 2 Site 3
Uncleared Isolated Isolated
woodland woodland woodland
Area 500ha Sha 1ha
Insect species Estimated population/
number of individuals per unit area
A 1200 0 1
B 3230 T4 450
9 680 0 8
D 430 0 )
E 190.0 m 0
F 1410 of 25
G 7.0 0 12
H 60.0 87 0
T 8.0 73 7
Simpson’s Index 57 12

. [1] Complete Table 2 by calculating Simpson’s Index of Diversity (D) for the insects at
Site 2 using the formula.

N(N-1
D= S
‘where

N = total number of organisms of all species

n = number of individuals of a particular species
I =sumof

‘Show your working. s mar
marks
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.[2] Explain why the insect biodiversity in the 1 ha woodland has changed from when it
was part of the large uncleared woodland.
[3 marks]

.[3] Explain how the canopy layer affects the survival of plants growing on the woodland
floor.
[4 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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Barn Owis, Tyto alba, are legally protected in the UK. Barn Owis hunt small
‘mammals, favouring field voles, in the early morning and evening, over an area up to
1 km radius from their nest.

Figure 7

Ecologists wanted to determine the effect of grassland management on the feeding
behaviour of Barn Owls.

Two areas of grassland were chosen in different ow territories. In the first area the
grass was cut to a height of 8 cm and in the second area the grass was cut to a height
of 40 cm.

The diversity of small mammals was assessed in each area by setting mammal traps
that were checked each day. The results are shown in Table 4.

Table 4

Number of mammals trapped (n)
Area cut to 8 cm Area cut to 40 cm

7 21

Field Vole
Microtus agrestis
Wood Mouse
Apodemus sylvaticus
‘Common Shrew
Sorex araneus
Pygmy Shrew
Sorex minutus
Harvest Mouse
Micromys minutus
Bank Vole
Myodes glareolus
Water Shrew
Neomys fodiens

Total number (N) 12

Simpson's Index of
Biodiversity

3

1

o|e
Nlo|la|le

275
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The Simpson’s Index of Biodiversity was calculated for the mammal data collected in
the grassland cut to 8 cm.

_ NIN-T)
. In(n-1)

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

[0]6].[1] Complete Table 4 by calculating the Simpson's Index of Biodiversity for the mammals
in the area of grassland cut to 40 cm.
[2 marks]
Show your working.

[0T6].[2] Describe how this investigation may have been planned to make sure the results were
representative and comparable.
[4 marks]
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Over the next four weeks, owl pellets were collected from the area around each owl

nest and the skeletons found within the pellets were identified.

‘The results are shown in Table 5.

Table 5 shows the proportion of each mammal species in the owl pellets expressed
as a percentage of the total skeletal content collected from each of the different areas

of grassland.

Table 5

Area cut to 8 cm

Area cut to 40 cm

Number of pellets
collected over 4 weeks

12

168

Mammal species

Skeletons found in pellets / %

Field Vole
Microtus agrestis

42

66

Wood Mouse
Apodemus sylvaticus

27

19

‘Common Shrew
Sorex araneus

20

13

Pygmy Shrew
Sorex minutus

Harvest Mouse
Micromys minutus

Bank Vole
Myodes glareolus

Water Shrew
Neomys fodiens

[0]6].[3] Use information in Table 4 and Table 5 to suggest two reasons for differences in the
diet of the Bam Owis lving in the two areas of different grass heights.

[2 marks]
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[0]6].[4] The use of owl pellets is an indirect method of monitoring species.

Suggest two other examples of indirect evidence which could have been used to
identify the presence of a particular species.

[2 marks]





