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5 “The diagram shows a coppicing cycle. Coppicing is a traditional technique which is
now used for managing broadieaved woodiand in order to increase its value for wildife.

Wi (8
!‘//; \ T
ford 7\&@‘;/

5(a)  Outine how pitall traps may be used to investigate the species diversity of soi and
liter invertebrates in different stages of the coppicing cycle.

(4 marks)
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3 The photograph shows the New Zealand flatworm, Arthurdendyus triangulatus.

N

Photograph reproduced under the terms of the Click-Use Licence.

3(2)  New Zealand flatworms were introduced accidentally into the UK and have become
predators of native species of earthworms.

3 (a) () Other than by predation, describe how introduced species can threaten native wildie.

(3 marks)

3 (a) (i) Earthworms are important deritivores in the UK.
Expiain why earthworm population decline is of serious concern

(2 marks)
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3(b)  Describe one method that may be used to monitor earthworm populations as New
Zealand flatworms colonise an area.

(5 marks)
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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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6 ‘The drawing shows a beetle bank.

Bestle banks are sed in fields to provide a habitat for predators of crop pests.

Cross section of a beatle bank

Beetle bank sown with
tussock-forming grasses
and native species of
Crop  wid flowers and grasses Crop

6 (a) () Name a govemment scheme designed to promote such evelopmens.
(1 mark)

6 (a) () Explain two other methods which create habitats and so increase widife diversity in
famiand,

1

(4 marks)
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6 (b)(i) Describe how a belt ransect may be used to estimate the distribution of plant species.
through a beetie bark.

‘Quality of Written Communication will be assessed in this ansiwer.

(6 marks)

6 (b) (i) Outine how a beating tray is used to sample invertsbrates on vegetation.

(4 marks)
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5 ‘The picture shows a lacewing, Chrysoperla camea, which is a predatory insect

‘Source: Thinkstock
Organic faming uses methods that aim to increase the populations of such
invertebrates that prey on crop pests.

5(a)  State two ways, other than the predaton of pests, in which invertebrates are beneficial
to humans.

1

(2 marks)
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5(b)  Outine how farmiand may be managed in order to increase the popuiations of
predatory invertebrates.

(4 marks)

5(c)  Describe how a sweep net may be used to survey grassland for the presence of
predatory invertebrates.

(@ 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 ‘The photograph shows rhododendron plants, Rhododendron ponticum, in Snowdonia
National Park. Rhododendrons are native to Asia. Part of the conservation
‘management of Snowdonia National Park involves the active removal of tododendrons
from areas that they have colonised.

6(a  Rhododendrons are evergreen and relatively fast growing

Explain why these characteristcs of ododendrons reduce the growth of native
vegetation

(2 marks)
6(b)  Rhododendron roots form a mutualistc symbiofic relationship with a species of fungus.
“The fungi help the piant to absorb nutrients and the plant provides carbohydrates in
retum. This is known as a mycomhizal association

6 (b)() Give another example of species interdependence involving pians.

(1 mark)
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6 (c) (i) Describe how Tilgren funnels may be used to investigate the invertebrate diversity
under tododendrons.

(4 marks)
6(d)  Some areas of Snowdonia National Park are moortand.

Explain how mooriands in the UK are managed in order to maintain the habitat

(2 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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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)
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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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6 ‘The picture shows a Grizzly Bear, Ursus arctos hormibilis.

‘Source: Gety Images.
‘The maps show the distribution of the Grizzly Bear.

K.yAn:n whe
.aim, Bears.
o ound

6(a)  State two reasons why it may be important to understand the population dynamics of
the Grizzly Bear

et

(2 marks)
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6(b)  The diagram shows a har trap that may be used to take hair samples from aimost
every bear in an area. Bear populations may be estimated because the DNA of the.
bear hair can be used to identify individuals.

Barbs collct’
s of hair

‘Suggest why this method may be sed in preference o the markrelease-recapture.
technique

You should answer this question in continuous prose.

‘Qualty of Written Communication will be assessed in this ansiwer.
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6(c)  Grizly Bears that eat fish from a particular lake accumulate hamless levels of mercury
ntheir tissues from the fish. It is useful for wildie managers to know how many fish
are eaten by the bears. This can be estimated by feeding fish to captive bears and
analysing the bears’ hair for mercury.

6 (c) ) Explain why it is useful for wildiffe managers to know how much fish an individual bear
eats.

1 mark)
6(c) (i) Suggest how this investigation may be undertaken to produce reliable resuis.

(3 marks)

6(d)  Inthe far north of their range, the percentage of Grizzly Bear cubs surviving to
adultnood has increased in recent years.

‘Suggest why this has happened.

(2 marks)
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1 Table 1 shows some details of some practical techniques.

Complete Table 1.
5 marks]

Table 1

Technique Practical Application

‘Sampiing night-fiying moths

Pittall rap

Mark-release-recapture

Laboratory-based method of sampiing invertebrates that
are able to move through soil
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5(a)  Explain whatis meant by the term ecological niche.
2 marks]

5(b)  Figure 4 shows bamacles on a rock on the seashore. Bamacles are small crustaceans
that attach themselves permanently onto hard substrates in the intertidal zone. The.
intertidal zone s between the highest and lowest tides.
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5 (b) (i) Suggest one reason why acid rain could affect Chthamalus bamacles more than
‘Balanus bamaces.
11 mark]

5(c)  Describe one method that could be used to estimate the density of the population of
bamacles in an area.
13 marks]

5(d)  During a survey of a rocky shore, a student noticed that there were no bamacles under
the opening of a pipe that drained water from an arable field info the sea.

‘Suggest why there were no bamacles under the pipe.
12 marks]
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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
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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(c)  Two areas of rainforest were studied that orginally 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.

‘Suggest the data that may have been collected to assess the impact of the introduction
of the insect on the plant community in the rainforest.
14 marks]
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‘The Large Blue Butterfly was declared extinct in the UK in 1679. It has since been
successiully re-introduced as part of a long-term conservation programme.

Conservation of this butterfly involves managing the height of the grass by shesp
grazing. This maintains the habitat as a piagiociimax.

Give the meaning of the term plagioclimax
11 mark]

Figure 7 shows wild thyme plants.

Figure 7

Scale 0 10mm

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

Calculate the minimum area of grassland that would need to be covered with wid
thyme in a field measuring 120 m x 97 m.
11 mark]
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4 (c) (i) Suggest how the percentage cover of wild thyme plants within a grassland habitat could
be estimated.
[4 marks]

4(d)  Describe the changes in abioti factors that would occur if grazing were stopped.
[4 marks]
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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 (€) (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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5 (a)

Heathlands are plagiociimaxes, which are managed to prevent the establishment of a
climax community.

‘Over 80% of UK heathiand habitat has been lost since the 1800s.

Heather is one of the main plants that grows on heathlands. Its presence supports
many other heathland species.

Figure 3 shows part of a heathland food web.

Figure 3
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Heather plants have an interdependent refationship with a mycorrhizal fungus, which
Iives on heather roots. The fungus increases the abiity of heather to take up nutrients.
from the Soi.

Rhododendron piants were iniroduced into the UK and have invaded heathiand
habitats._They have a faster growth rate than heather and can inhibit mycorhizal fungi
by secreting a toric substance into the soil

Use the information above and from Figure 3 to explain how the invasion of heathlands
by thododendron may threaten the European Nightjar
13 marks]
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50

It has been suggested that the abundance of heather decreases with distance down
asiope

5 (b) (i) Describe an investigation to test tis hypothesis.

[4 marks]

5 (b) (i) Suggest why one named abiotc factor may cause a greater abundance of heather at

50

the top of the slope. o mar
mart

Almost all heathiands in the UK are designated legally protected areas.

Name two designations suitable for the conservation of heathland habitats within
the UK.
[2 marks]
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“The White-Clawed Crayfish, Austropotamobius palipes, i an indigenous Species in the
UK and was widespread in rivers until the non-indigenous Signal Crayfish, Pacifastacus
leniuscuius, escaped from aquacuture farms in the 1970s.

Figure 5 shows the distribution of White-Clawed Crayfish and Signal Crayfish in rvers in
the South-west of the UK in 1875 and 2009.

Figure 5
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1975 2000

Table 3 gives information on the White-Clawed Crayfish and Signal Crayfish.

Table 3

White-Clawed Signal
‘Average number of eggs
produced fyear & 200
‘Average age at which breeding 3 B
starts [years
Average length at 3 years Imm 2 62
Average age at death /years 10 5
Average length of aduitfem 2 16
‘Susceptbity o fungal o Tom ot
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5 (a)  Use theinformation in Table 3 to calculate, on average, how many more eggs a female.
Signal Crayfish could produce during s lfetime than a female White-Clawed Crayfish

could prodce.
‘Show your working
[2 marks]

eggs

Use the information in Table 3 to suggest an expianation for the change in distriution of

5 ()
the two crayfish species in Figure 5.
[3 marks]

It estimated that Signal Crayfish populations can extend their range at a rate of up o
1.2km per year.
5 (c) (i) Suggest how scientits may have reliably etermined this rate of movement

[4 marks]

5 ()
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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





image36.png
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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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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‘The table describes some uses of practical techniques.
Complete the table by selecting the appropriate letter fom the lst beiow.

Belttransect
Kick sampling
Lincoin Index
Pooter
Quadrat
Diversity Index
Ligh trap
Biotic Index

Tommonwm>

Use of technique Technique

Collection of aquafic invertebrates from a stream

Recording changes in the species along an
environmental gradient

‘Quantiative assessment of the number of aferent
Species and their relative abundance in an area

Collection of moths at night

Estimation of the population size Using mark-elease-
recapture

(5 marks)




