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“The table defines some terms used when studying population dynamics.

Complete the table.

Definition

Term

Mortalty rate:
Movement of individuals into or out of a population
Carrying capacity
‘Greatest number of individuals or biomass that can
be taken ffom a population without causing
long-term decine.
Density dependent
factor

(5 marks)
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2 ‘The photograph shows an endangered Northem Damseifly, Coenagrion hastulatum,
that ives only in a few small water bodies in the Scottish Highiands

‘Source of photograph: © Thinkstock

2(a) () The Northem Damssify is a weak fiyer and has a narrow range of tlerance.
Explain how this may have led {o the species becoming endangered.

(2 marks)

(2 marks)
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2 (b) (i) Suggest a conservation designation that may be used to protect the habitat of the.
Northern Damselfy.

(1 mark)
2 (b) (i) Describe how the process of succession may threaten the Northern Damselfy.

(5 marks)
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1 ‘The graph shows the theoretical growth curve of  popuiation.

Time

1(a)  Complete the table by selecting the appropriate letter from the graph.

Feature of the graph

Letter

‘Carmying capacity

“The first point at which the population is TKely 10 Overexploi s
environment

“The point at which most deaths are caused by densty independent
factors/The point at which growth is exponential

Apoint at which the population i in the lag phase

1(b)  Give one example of a density independent factor.

(4 marks)

(1 mark)
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3 ‘The picture shows a White-clawed Crayfish, Austropotamobius pallipes, the only
Species of freshwater crayfish native to Britain. Like all crustaceans, crayfish have
calcareous (calcium-based) exoskeletons.

3(a) i) Some of the sites where White-clawed Crayfish are found are Sites of Special Scientfic
Interest (SSSIs).

Explain how SSSis help to conserve species

(2 marks)

3 (a) (i) Name the UK law that protects many native Britsh species such as the White-clawed
Crayfish.

(1 mark)
3(b)  Suggest why the White-clawed Crayfish cannot survive in water that s too acidic.

(2 marks)
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3(d)  Describe how the process of succession may threaten aquatic species.

(3 marks)
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4(b)  Human activities have altered the population dynamics of many species.

4(b) (i) Explain what is meant by ‘homeostatic popuiation reguiation’.

(2 marks)

M2

4 (b) (i) Explain the concept of Maximum Sustainable Yield.

(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 (b) (i) The map shows Glacier National Park in the United States. It supports a population of
‘about 40 Wolverines, of which oniy about 10 are breeding aduls.

‘Giacier
National Park

usA

40km

‘Suggest why such a small breeding population may threaten the long-tem survival of
‘Wolverines in Glacier National Park.

(2 marks)
6 (b) (i) Female Wolverines give bith in dens dug in deep snow. Recent climate waming has.
Ied wildife conservationists to call for the estabiishment of long south-north biological
cordors.

‘Explain why protected south-north biological cormidors may help to conserve Wolverine
popuiations.

(2 marks)
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“The table gives some ecological defintions.
Complete the table using the appropriate letter from the list.

Anthropogenic
Niche

Edaphic

Range of tolerance
Abiotic

Biotic

Plagiociimax
Lithosere
Hydrosere

—zommonwm>

Definition

Letter

Factor related to soll that affects ving organisms

Factor related to human activity

Process of succession on bare rock

“The specific conditions within which a species can survive

“The role an organism plays in ts environment and how it
makes use of s resources and responds to other species

(5 marks)
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50

‘The graphs show the changes in the number of birds recorded per hectare in woodland
that has been coppiced at diflerent times.

10
Nomber of
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Coppicing i a radiional technique for managing woodiand. It involves creating a

plagiocimax.

Describe what is meant by a ‘plagiocimax”

(2 marks)
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5 (a) (i) Describe the biotic changes that may be expected if the management of a plagiociimax
ends.

(2 marks)

5 (b) (i) Explain why the different bird species show peaks in their populations at diferent times.

(3 marks)

5 (b) (i) Explain why the populations of al these species deciine with the age of coppice.

(3 marks)
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6 The photograph shows a female Hainan Crested Gibbon, Nomascus hainanus, believed
10 be the world’s most Crically Endangered ape.

Photograph not reproduced here due to third party copyright restraits.

Source: Thomas Geissman

6(a)  The table shows the estmates of the total population of Hainan Crested Gibbons after
a series of Surveys of ther known habitat. There are no captive indviduals.

Year of estimate Estimates of total population
1050 ~ 2000
1093 <20
2003 13
2008 E)
201 2

6 (a) (i) Suggest why the sizes of populations are often estimated rather than fully counted.

(2 marks)
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6 (a) (i) Explain the significance of such a small population for the survival of the Hainan

Crested Gibbon.

(3 marks)
Hainan Crested Gisbons are never likely to be valued as food resources or for medical
reasons.

Explain how they may stil have economic value.

(2 marks)
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2 ‘The graph shows the changes in the number of species found on an artificial coral reef.

Number of
species

Timelyears

2(2)  Explain why the number of species changes over time.

4 marks)
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5(a)  The table shows the results of an analysis of the diversity of mammal species in an
area of the Easter United States.

‘Year of estimate. Diversity index
1700 73
1900 54
1980 28
2010 27

5 (@) (i) Suggest an explanation for the changes in the diversity index.

(2 marks)

5 (a) (i) Explain what may have happened to the ecological stabilty of the region s the
diversity index changed

(2 marks)
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5 (a) (iii) Suggest why the population of some mammals, such as the White-footed Mouse,
Peromyscus leucopus, has increased in this area, even though overall mammalian
diversity has deciined.

(2 marks)
5(b)  The White-footed Mouse often carries a species of bacterium, Borrelia burgdorfer,
‘which may cause Lyme disease in people. Humans may become infected when bitten
by ticks that have fed on the mice.

‘The diagram ilustrates how humans may become infected by B. burgdorferi.

Human
Many young ticks, Fewer young ticks,
with a high proportion with a lower
infected with proportion infected with
B. burgdorfer B nmguT jorferi
Wit footed Non-mouse hosts

o5 Chipmunis
\ tick Imae /

eggs
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‘The graph shows the relationship between the mammalian species and the density of
ficks infected with B. burgdorer

Density of
young ficks.

g 5 1 1 20
Number of mammalian species

Use the information in the diagram and the graph to describe a possible sirategy by
‘which wildife could be used to feduce the incidence of Lyme disease in humans.

(@ 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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3

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@

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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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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Figure 5 shows how the density of two species of bamacle, Chthamalus and Balanus,
changes in the intertidal zone.

Figure 5

Density of
Chthamalus
when Balanus

s present

Density of
bamacdies/
Number m-2

Highest tide Lowest ide:

Figure 6 shows a profil of a rocky shore and the intertidal zone.

Figure 6

Distance along shore

5 (b) (i) Suggest why the density of Chihamalus bamacies changes when Balanus bamacles
are present.
2 marks]
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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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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 Figure 1 shows the global distribution of major biomes.

Figure 1

o

45s

Grassiand
B8 Temperate deaduous forest
[£] Temperate boreal forest
Il Arctic and alpine tundra

‘Some ecosystems are given the same names as biomes but there are differences
between them.

4(a)  How does the meaning of ecosystem difr from the meaning of biome?
12 marks]
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4(b)  New species colonising an area may affect the community of species already there.

4 (b) (i) Outine two ways in which colonisation by new species may beneft those species
already present.
2 marks]

4 (b) (i) Outine two ways in which colonisation by new species may be a threat o those.
species already present.
2 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]




image37.png
2(c)  Table 3 gives some details of four biomes.

Table 3
Estimated number of species.
Biome Birds | Amphibians | Reptiles | Mammals
Tropical rainforest 13100 4900 5500 4700
Tropical grassland 3750 750 2000 1500
Temperate deciduous woodland | 2000 500 400 1000
Tundra 800 1 1 300
2 (c) (i) Define the term biome.
[1 mark]

2 (c) (i) Suggest why Tundra has the lowest ecological stability.

[2 marks]
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2(d)  Feeding, insect pollination and seed dispersal by animals are forms of interspecies
relationships, examples of which are shown in Figure 1

Figure 1

Feeding Pollination Seed dispersal

Give one other interspecies relationship.
[1 mark]
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‘The Harlequin Ladybird, Harmonia axyridis, is not indigenous to the UK. It was
introduced to Europe for use in agricultural pest contro

Indigenous ladybird populations, such as the 7-spot Ladybird, have declined since the
introduction of the Harlequin Ladybird.

Figure 2 shows the Harlequin Ladybird and the 7-spot Ladybird.

Figure 2
The Harloquin Ladybird P

o Smm

| E—

Figure 3 shows how the distribution of the Harlequin Ladybird changed in the UK
between 2004 and 2012.

Figure 3

4. éﬁ%

I Harlequin Ladybird distibution
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3(a)  Suggest three ways in which the introduction of the Harlequin Ladybird may have
Caused the decine of the 7-spot Ladybid
13 marks]

3(b)  Suggest two reasons why the conservation of the 7-spot Ladybird may be economically
important to humans.
12 marks]
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3(c)  Figure 4 shows how the population of a ladybird species changed in a small study area
between 2004 and 2012.

Figure 4

"2004 " 2005 " 2006 2007 * 2008 " 2009 " 2010 " 2011

Time in years

3(@)() Use information from Figure 4 to identify the year when the population first reached
carrying capacity. M

Tick (+) one box.
2004 2008 2008 2010 2011
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3 (e) (i) Outline how a named factor may maintain a ladybird population around its carrying
capaciy.
[4 marks]

Factor:
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“The Large Blue Buttery, Maculinea arion, is dependent on one species of red ant,
Mymica sabulet, and wid thyme piants. The lfecyci is shown in Figure 5

Figure 5

Eggs are laid on the wid thyme plant Catorpiar s
When they hatch, th caterpilars feed
on the flwers for 3 weeks \"“""“‘""’

D

TG st s s
T e,
% Pkl
PRt

Caterpillar shelters in the nest over
‘winter feeding on ant larvae unti it
‘emerges as a butterfly n the spring

= Two other species of red ant, Mymica rubra and M. scabrinodis, share similar
ecological niches with M. sabuleti. .

« Allthree ant species live in grassland habitats.

= Each ant species is atlracted to the sucrose secreted by the caterpilars and wil
carry the caterpillars (o their nests.

M. rubra and M. scabrinodis are predators of the caterpiliars.

M. sabuletiis not a predator of the caterpillars.
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Figure 6 shows the ranges of grass height that provide a suitable habitat for the wild
thyme plants and the three species of red ant

Figure 6

10 15 20 2 Ed
Grass heightcm

4 (@) () Use information from Figure § and Figure 6 to suggest why the Large Blue Butterfly
population would be affected if the grassland were maintained at the following heights.
3 marks]

3em

7em

4 (a) (i) Suggest why allthree ant species are not found at the same grass heights.
12 marks]
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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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4 (c) (ii) Suggest how the percentage cover of wild thyme plants within a grassland habitat could
be estimated.
[4 marks]

4(d)  Describe the changes in abiotic factors that would occur if grazing were stopped.
4 marks]





image47.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]





image48.png
3

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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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 (@

Heathlands are plagioclimaxes, which are managed to prevent the establishment of a
climax communty.

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

Heather is one of the main plants that grows on heathlands. s presence supports
‘many other heathiand species.

Figure 3 shows part of a heathiand food web.

o
T

i T o

Emlw /"‘"""\&L

Heather plants have an interdependent relationship with a mycorrhizal fungus, which
lives on heather roots. The fungus increases the abily of heather to take up nutrients.
from the soil.

Rhododendron plants were introduced into the UK and have invaded heathiand
habitats. They have a faster growth rate than heather and can inhibit mycorthizal fungi
by secreting a toxic substance into the .

Use the information above and from Figure 3 to explain how the invasion of heathiands
by hododendron may threaten the European Nightjar
13 marks]
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5(b)

It has been suggested that the abundance of heather decreases with distance down
a siope.

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

5 (b) () Suggest why

5()

[4 marks)

named abiotic factor may cause a greater abundance of heather at
[1 mark]

one.
the top of the siope.

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

‘Name two designations suitable for the conservation of heathland habitats within
the UK.
12 marks)
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‘Table 1 defines some terms and definitions used when studying population dynamics.
Complete Table 1.

5 marks]
Table 1
Term Definition
Carrying capacity
‘Greatest number of individuals o
biomass that can be taken from a
population without causing long-term
decine
Mortaltyrate:

Movement of individuals into or out of a
population

Density dependent factor





image53.png
4 ‘The UK Wild bird index shows population trends of bird species associated with
different habitats.

Figure 4 shows how woodiand bird populations and farmiand bird populations have
changed between 1870 and 2014.

Figure 4.

a0t
1970 1975 1980 1985 1990 1995 2000 2005 2010
Year
‘The Wid bird index is calculated from the populations of al the species in each habitat.
In 1970 the populations from each habitat were given the value 100 and the changes to
the index each year are relative o the 1970 value.

4 (a) () Suggest one advantage of using a population index rather than actual population sizes.
1 mark]

4 (a) (i) Figure 4 shows changes in the populations of woodiand birds and farmiand birds.
between 1970 and 2014.

Between 1990 and 2000 the woodiand Bird index and the farmland Bird index each
decreased by 10%. A journalist concluded that the population changes in both habitats
were the same.

Suggest two reasons why this conclusion may not be valid.
marks]
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4o

‘Table 2 shows the percentage (%) change of each individual population of the 19 bird
‘species that are used in the farmiand Bird index.

Tablo 2
Bird species Jechangs | Bird species Ychange
Turte Dove Ea estel 2
Grey Partiage A Reed Bunting E
Gom Buntng o Groenfinch =
Tree Spartow ) Whithroat B
Staring o1 Rook o
Wagtal o7 Stock Dove o2
Lapwing -66 ‘Wood Pigeon +125
Linnet ~-60 Jackdaw +145
Skylark -60 Goldfinch +146
Yellow Hammer 55

Suggest reasons for the variations in percentage change shown in Table 2.

[4 marks]
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4 The picture shows the streaked bombardier beetle, Brachinus sclopeta, which at one
time was thought to be extinct in Britain. Bombardier beetles are remarkable for their
abiliy to shoot a hot and toxic chemical spray at potential predators,

1em
——

Photograph: © Benoit Martha/Buglife

4(a)  This species was rediscovered in a brownfield site in London which was about to be
redeveloped for housing

4 (a) (i) Name a procedure which may be carried out to identify and quantity conficting issues
in major developments
(1 mark)

4 (a) (i) Suggest two reasons, other than their importance in food chains, why bombardier
beetles may be conserved.

1

(2 marks)

4 (a) (iii) State an appropriate conservation listing or designation that may be used to protect this
species.

(1 mark)
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4 (c)  Describe how farmland may be managed to benefit bird species.
[3 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.

Tz

Key * A pallipes
x + A pallpes [0__50km « P lonusculs

e
3

1975 2009

‘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
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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]

2018

2017

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)
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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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4

4

Figure 2 shows the global distribution of major biomes.

Figure 2

45°N |

o}

45°s |

Key

[ Tropical rainforest 1| Grassland

[/ Tropical savanna £ Temperate deciduous forest
Desert Temperate boreal forest

[ Mediterranean M Arctic and alpine tundra

(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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4 (b)  Suggest how Green Belts may be a threat to wildife-rich urban brownfield sites.

(2 marks)

4(c)  Successful protection of a site for a species may result in the population reaching the
carying capacity.

4(c) (i) Define carrying capacity.

(2 marks)
4 (c) (i) Suggest two density-dependent factors that might prevent further population growth
1

(2 marks)
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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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The table gives some ecological definitions.
Complete the table using the appropriate letter from the list.

Biome
Community
Ecosystem
Habitat
Niche
Population
Species

@TMTmoow>

Definition

Letter

All the members of the same species that live in a
defined area

The role of an organism in its environment

All the organisms that live in a defined area and their
interrelationships and interactions with their environment

A large climatic region that has characteristic vegetation
and soil

All the organisms that live in a defined area

(5 marks)
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5(b)  The photograph shows a habitat which has been modified by beavers.

‘Source of photograph: www.beaversinengland.com
Photographer: Derek Gow

Beavers affect the process of succession in woodiand and aquatic communities.
Describe how animals, such as beavers, can alter the carrying capaciy of an area for
other species.

(4 marks)




