3.7 Research Methods Question Pack
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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]
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.[5] Great Crested Newts (GCN) are vulnerable when surface water features dry out.

GCN spend the majority of their lfe on land, within 250 metres of a pond. They
‘migrate to water to breed in spring and the young newts leave the pond four months
later. Movements of newts in and out of the ponds mostly occur at night.

The newts, their eggs, breeding sites and the land around them are protected by law,
s0 ecological monitoring requires a licence.

‘The presence of GCN populations may be estimated by sampling éDNA in the water
rather than trapping.

Evaluate the advantages and disadvantages of sampling éDNA rather than trapping
[3 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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For five years, the effect of two different management practices on wild plants in a
heathland community was investigated.

Study Area 1 was grazed with ponies and Study Area 2 was grazed with cows.

After five years, both areas were sampled to compare the abundance of the heathland
plant Pale Dog Violet, Viola lactea.

Figure 11 shows the results of the preliminary study to determine the suitable number
of 1 m? quadrat samples that would be required to ensure a representative amount of
data was collected.

Figure 11 Mean number of Pale Dog Violets found
from an increasing number of quadrats sampled

Mean
number of 4
individuals.
counted
in1m?
quadrat
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Number of quadrats used to calculate mean

[4] Use the information in Figure 11 to explain how the data would not be representative
if 10 or fewer quadrats were sampled.
12 marks]
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[0]7] A buffer zone of trees was planted along the edge of a wetland to reduce storm water
runoff from an urban area.

Figure 6 shows the wetland and buffer zone.

Figure 6

To investigate if this management strategy is affecting the vegetation in the wetland, a
group of students decided to do an interrupted belt transect, taking samples at chosen
intervals.

[0]7].[1] Explain why an interrupted belt transect is an appropriate method to choose.
[2 marks]
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Data on percentage plant cover were collected. The students did a preliminary study

to find the optimum interval between sampling sites.

Table 6 shows the results of the preliminary study.

Table 6

Percentage of species cover in each quadrat along the transect

Sample
interval Quadrat number
I'm

1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15 | 16
1 20 | 30 | 50 |40 | 30 | 30 |10 | 20 | 30|20 |10 | 20 | 30 | 50 | 80 | 70
2 20 50 30 10 30 10 30 80
4 20 30 30 30
8 20 30
[0]7].[2] Select the optimum sample interval for this study.

Shade one box only.

[1 mark]

A 1 minterval

B 2 minterval

C 4 minterval

D 8 minterval

[0]7].[3] Explain why this is the most appropriate interval between sampling sites.

[1 mark]





image10.png
3 (@

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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3 (c) An ecologist used the mark-release-recapture method to estimate the number of GCNs
in a pond.

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

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

e A second sample was collected later. This contained 42 GCNs, which were also
photographed.

e A comparison of the first and second sample of photographs showed that
28 individuals were present in both samples.

The Lincoln Index:

) ) ny x Ny
estimated population = —g
m
where:
n, = the number of GCNs in sample 1
n, = the number of GCNs in sample 2
N, = the number of GCNs in sample 2 with identical markings to those in n4

3 (c) (i) Use the Lincoln Index to estimate the population of GCNs living in the pond.
[1 mark]

GCNs




image12.png
3 (€) (i) Outline two assumptions that are made when using the mark-release-recapture method

3 ()

o estimate population size.
[2marks]

To estimate the total UK population of GCNs, many different ponds across the country
should be sampled.

Outine two ways in which net sampiing for the GCN may be standardised.
[2marks]
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Table 1 includes details of a range of ecological investigation methods or equipment

Complete Table 1.
[5 marks]

Table 1

Method  equipment

Collecting of invertebrates from vegetation overhead

Tiligren funnel

Lincoln Index

Kick sampiing Collecting of iver bed invertebrates

A ine or bett used to locate sampiing sites along an
environmental gradient

To produce a defined sampling area, usualy square
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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




image15.png
2(c)  Outine how the data for the moth popuiations may have been collected to ensure that
the results were representative.
16 marks]
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4 A group of students investigated the following features of a woodland:

‘abundance of biuebells
population of ground besties.

change in lightintensity with increasing distance from the edge of the
‘woodiand

impact of tree cover on light intensity at ground level.

o co»

4 (a) () For which investigation would a transect be the most appropriate technique?

(1 mark)
4 () (i) Explain your choice.

(1 mark)
4 (@) (i) Some of the investigations involved random samping.
Explain why it s important to sampie randornly.

(2 marks)




image17.png
4(b)  Piffall raps were used to collect the beetles.
4(6)() State three imiatons of using pifal raps.
1

(3 marks)

4 (b) (i) Explain how the use of pifall traps may be standardised.

(3 marks)
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3 The photograph shows a Common Fragrant Orchid, Gymnadenia conopsea, which is a
grassland species indigenous to Brtain.

‘Source: Getty Images

3(a)  Aestheticaly appeaiing plants, such as Fragrant Orchids, and animals, such as.
elephants and tigers, are often known as flagship species.

Suggest why flagship species may be partcularly beneficial or widife conservation

(2 marks)
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3(b)  Surveys of grasslands often use quadrats that are placed randomly o avoid bias.
3(b) (i) Why is it important to avoid bias when piacing quadrats?

(1 mark)

3 (b) (i) Describe how the locations for the random placing of quadrats shouid be selected.

(2 marks)

3 (b) (i) Explain how the restits from 20 randomly placed quadrats may be sed {o produce an
estimate of the population of orchids in a 600 m” area of grassiand.

(2 marks)

3(c)  Orchids are vuinerable to tramping.

Outiine methods to reduce trampling damage in areas visited by people.

(3 marks)
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[3] Describe the plan of a study of the impact of light levels on the ground vegetation in
a broadleaf woodland.
[9 marks]

Extra space
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Coppice woodlands are habitats with high biodiversity as they provide a range of
abiotic conditions suitable for many different species.

Figure 3 shows a woodland with areas that have been coppiced in different years.

Figure 3

Date of
coppicing

Path

[0]3].[7] Describe how a study of the woodiand shown in Figure 3 could be used to show the
effect of coppicing on ground level light levels within the woodland.
[4 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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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 beneft the species already
living in that area

[2 marks]

4 (b) (i 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 originaly had the same
plant communites. The aim of the study was to assess the impact ofthe introduction of
‘anon-indigenous, herbivorous insect to one of the areas.

4 (c)  Suggestthe information that may have been collected from both areas to assess the.
impact of the introduction of the insect on the rainforest plant communty.
[4 marks]
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3 Blanket bog is a globally-restricted peatiand habitat only found in cool, wet, oceanic
climates. One ste of bianket bogs in the UK s the Peak District National Park. In the
Iast 50 years, the abundance of blanket bog plants, suich as moss, has decreased
significantly here. This has many impacts on the ecology and hydrology of the area.

Ecologists wanted to determine if a project o reiniroduce moss had been successfulin
increasing its abundance.

10 sites of bianket bog were selected and 20 quadrats were sampled from each site.

Sites 1-5. o moss reintroduced
Sites 610 moss reintroduced

3 (a) (i) Suggest why the percentage cover of moss i the quadrats was recorded, rather than the

plant density

11 mark]

‘Table 2 shows moss abundance in sites 1-5 and sites 6-10, as mean percentage cover

‘and the standard deviations from the means.

Table 2
Sites. Mean moss cover / % ‘Standard deviation
15 2 2
610 5 11

3 (a) (i) What dothe standard deviations suggest about the data collected from sites 1-5
compared with sites 6-107

11 mark]
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3 (a) (i) Describe how two variables may have been controlled in tis study to ensure that the
results are refiabl.
[2 marks]
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6 “The picture shows a Wolverine, Gulo guo, the largest member of the wease family.
‘Wolverines live in the Norihem hemisphere and are found at low popuiation densities.

6(a)  Describe how the density of a population of Wolverines may be estimated.
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6(0)

Describe how kick samping may be used to investigate the species diversity of
invertebrates in a stream flowing into a mangrove ecosystem.

(6 marks)
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1

‘Table 1 lists organisms sampled in an ecological study.

Complete Table 1 by stating the equipment used to sample populations of each of the

different organisms

[5 marks]

Table 1

Organisms sampled

Equipment

Plants, eg wid flowers in a grassland

Aquatic invertebrates on the bed of a
fiver, eg mayfy nymphs

Moths that fy at night

Fiying invertebrates, eg butterfies

Invertebrates in a soil sample

Mobile invertebrates on the soil surface

Quadrat





