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5(a) (i) Describe the trend shown in the graph.

(1 mark)
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6 (b) (i) The rhododendron mycorthizal fungus secretes toxic compounds into the Soil
‘Suggest why this helps to produce an accumulation of hododendron leaf lter

G
6 (c) i) The graph shows how organic matter content and invertebrate diversty vary with
soi pH.
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Describe the trends shown by the graph.
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Figure 1 shows a Tasmanian Devil, Sarcophilus harrisii. Tasmanian Devils are the
largest camivorous marsupials and are now endangered.

Figure 1

‘Tasmanian Devls are indigenous to Tasmania and some were released onfo
Maria Isiand in 2012.

Figure 2 shows the location of Tasmania and Maria Island.

Figure 2
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3 (a) fi)

Between 2001 and 2004, 3392 Tasmanian Devils were reported to have been killed on
roads. This was estimated to have been about 5% of the total popuation in 2001

Calculate the total population estmate in 2001
11 mark]

“The total population of Tasmanian Devils had been estimated using a mark-release-
recapture method

Outine the features of a population which makes mark-release-recapture a suitable:
method for estimating population size.
12 marks]

‘The spread of disease in recent years has reduced the Tasmanian Devil population and
they are now endangered.

‘Explain how having a small population makes a species, such as the Tasmanian Devi,
Vuinerable to extincton.
13 marks]
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2(a)  Management of woodiand by coppicing may be carmied out to increase its widife value.

Describe the practice of woodland coppicing
[2 marks]

2(b)  Table 2 shows data used to calculate the species diversity (D) of moths found in

two different areas of woodland.
Table 2
Number of individuals
Moth species Coppiced woodland Uncoppiced woodland
2 o
B B 2
c 12 B
D 6 3
E o o
F 11 5
Total 7 18
‘Species diversity (D) 497

Uss the data in Table 2 to calculate the species diversty (D) of the
uncoppiced woodland area.

‘Show your working.
[2 marks]
N = total number of organisms of all species
NN = number of organisms of a particular species.

Tam-1) x=sumof
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6(b)  Figure 2 and Figure 3 give information about the populations of African Forest
Elephans in three African countries.
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Calculate the change in the number of Affican Forest Elephants found in Gabon
between 1950 and 2010,
‘Show your working.

12 marks]

‘Change in popuiation = elephants
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4(b)  The Large Blue Butterfly was declared extinctin the UK in 1979. It has since been
successfully re-introduced as part of a long-term conservation programme.

‘Conservation of this butterfy involves managing the height of the grass by sheep
grazing. This maintains the habitat as a plagioclimax.

Give the meaning of the term plagloclimax.
11 mark)

4(c)  Figure 7 shows wid thyme plants.

Figure 7

Scale 0 10mm

Large Blue Butterfly populations will only survive if a minimum of 5% of the grassiand is
covered by wild thyme plants.

4(c) () Calculate the minimum area of grassland that would need to be covered with wild
thyme in a field measuring 120 m x 97 m.
1 mark]
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The Great Crested Newt (GCN), Trturus cristatus, s  legaly protected amphibian
found in the UK.

Itis dependent on water for breeding but spends most of its lfe on land.

Figure 2 shows a Great Crested Newt.

‘During the breeding season, the newts require deep ponds with underwater vegetation
on to which they lay their eggs.

Ideall, there should be open, less vegetated areas within the pond to allow adult males
to display in clear view of the females.

Ponds that have no shade on at least one side are the most sutable.

Explain how the process of ecological succession in a pond would cause the GCN
population to decline.
4 marks]
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36

What is the definition of the term ‘population?

11 mark]
Tiek () one box.

A group of organisms capable of interbreeding successfully.

‘The number of individuals of one species in an area.

‘The number of individuals in allof the species in an area.

‘The number of different species in an area.

An ecologist used the mark-release-recapture method to estimate the number of GCNs
ina pond.

= 34 GCNs were caught using a net in the first sample.

+ Photographs of the unique markings on their undersides were taken before
releasing them where they had been caught.

+ Asecond sample was collected later. This contained 42 GCNs, which were also
photographed.

« Acomparison of the fist and second sample of photographs showed that
28 individuals were present in both samples.

‘The Lincoln Index:

nyxny
estimated population =~

where:
ny = the number of GCNs in sample 1
g = the number of GCNs in sample 2
gy'= the number of GCNs in sample 2 with identical markings to those in n

3(c) () Use the Lincoln Index to estimate the population of GCNs living in the pond.

11 mark]
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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)
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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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‘The photograph shows ki, Euphausia spp., a small crustacean that began o be
harvested on a large scale in 1974,

‘Source of photograph: Getty Images

‘The graph shows the changes in the density of a krill population between 1976 and
2003,
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