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SECTION A
Answer ALL questions in this section.
1. (a) The table below shows information on two types of garden plant
container manufactured in the UK.
Type A—made in the UK

Type B—assembled in the UK

Plastic or recycled plastic.

Local soft wood held together with
imported steel hoops and wheels.
Glue sourced from native flag
plant leaves.

Light weight.
Available in different colours
and shapes.
Lasts up to 15 years if not
exposed to severe frosts.
Inexpensive.

Heavy weight, requires wheels to
be moved.
Colour blends in well with
garden plants.
Lasts up to 10 years if wood
preservative is used.
Usually more expensive.

Garden plant
container

Composition

Main features

Answer the following questions using information from the table:
(i) Name three manufactured resources used to make plant containers.

1
(ii) Circle the type of plant container you consider is more
sustainable. Give a reason for your answer.
			

Type A

Type B

		Reason
1
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1. (a) (continued)
(iii)		 Suggest one advantage to the environment of using wood preservative.

1
(b)		Many plant containers are disposed to landfill.
(i) Give two disadvantages to the environment of this method of
waste disposal.
1

2
1
(ii)		 Suggest a more environmentally friendly method for the disposal of
waste and explain how it contributes to sustainable development.
Method
1
Explanation
1
(c)		Energy input, materials and transport required to make, use and dispose
of garden containers is assessed.
Name this type of assessment process.
1

[Turn over
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(d) The Scottish Forestry Strategy (SFS) has an on-going implementation
programme to promote the development of forests and woodland for the
areas shown below.

Timber production

Climate change

Access, health and
wellbeing

SFS

Community
development

Biodiversity

Environmental
quality

(i) Give one way by which the need for increased timber production
for future generations can be met.
1
(ii) Explain how sustainable woodland afforestation could help combat
climate change.

2
(iii) One way in which the SFS programme is being implemented for
community involvement is in the provision of activity based events.
Suggest two ways of encouraging the public to visit forests and
woodlands.
1

2
1
(iv) Suggest three activities that the SFS promotes to improve public
health and wellbeing.

1
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1. (d) (continued)
(v) Explain one impact on woodland biodiversity of:
1

improved access
1

		
2

reforestation with mixed species

		

1

(e) Name one voluntary organisation and describe its contribution to
conservation activities.
Organisation
Contribution to conservation activities

1

[Turn over
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2. (a) The diagrams below show how Earth is heated by energy from the sun.

(i) Name the natural process shown in the diagrams by which the
Earth’s atmosphere is warmed.
1
(ii) Name two gases which help trap heat in the atmosphere.
and

1

(iii) Give one industrial process that has contributed to an increase
in the levels of these atmospheric gases, and one example of how
levels from this source can be reduced.
Industrial process
1
Example
1
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(b) The graph below shows average annual temperatures in the UK
between 1961 and 2011.

Average Annual Temperature
(ºC)

Average annual temperature in the UK by country
12
10
8
6
4
2
0

1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011
Year

Key

England

Northern Ireland

Scotland

Wales

(i) State the approximate change in temperature in all parts of the
UK between 1961 and 2011.
Change

ºC

1

(ii) Predict the trend in the average annual temperature for Scotland
over the next ten years. Give a reason for your prediction.
Predicted trend
Reason

1

(c) Increasing global temperatures are predicted to have major impacts on
the Earth.
(i) Describe one impact of increasing global temperatures and
explain its effects on both landscape and wildlife.

2
(ii) Name one international initiative aimed at reducing emissions
of gases which contribute to an increase in average global
temperatures.
1
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(d) Energy can be produced from both non-renewable and renewable
resources.
(i) Explain the contribution to changes in global temperature made by
coal and wind when used as energy sources.
Coal

Wind
2
(ii) Name one other source of non-renewable energy and one of
renewable energy.
Non-renewable
1

Renewable
(e) The pie chart below shows the percentage contribution to carbon dioxide
emissions from different uses of energy for a developed country (EMDC).
Carbon dioxide emissions in an EMDC
Public, 2%
Agriculture, 1%
Industrial processes, 2%
Business, 15%

Energy
generation,
39%

Residential, 17%
Transport, 24%
Give two differences you would expect to see in the pie chart for a
developing country (ELDC).
Difference 1
Difference 2

1

(f) Name the piece of Scottish legislation by which electricity suppliers
must source a set proportion of electricity from renewable sources.
1
(g) “Whoever is responsible for damage to the environment should bear the
costs associated with it.” What name is given to this principle?
1
[X055/12/01]
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3. (a) The Scottish wildcat (Felis sylvestris grampia) is listed in the UK
Biodiversity Action Plan (BAP), and cited on the Red List of Threatened
Species. It is protected by national legislation.
The flow chart below shows some of the stages/policies which have
helped provide protection of the wildcat population.
The Nature Conservation (Scotland) Act 2004 was passed by the
Scottish Government.

The Scottish Government produced a sustainable development
strategy in 2005 to halt the loss of biodiversity.

The Scottish Biodiversity Strategy identified habitats and species
which should be taken into account by public bodies in their
decision making. Twenty four species were identified.

A public consultation exercise took place.

In 2009, a list of 32 priority species was produced by SNH. One of
these species was the Scottish wildcat.
(i) Name one other piece of national legislation for the protection of
wildlife.
1
(ii) Why was a public consultation exercise carried out?

1
(iii) Explain the way in which a local biodiversity action plan (LBAP)
can help in the conservation of a named species or habitat that you
have studied.

2
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3. (continued)
(b) Despite conservation and protection measures favouring the wildcat, in 2013
fewer than one hundred were thought to remain in the wild. The diagram below
summarises the issues surrounding the decline of this endangered species.

Disease

Predation and road kill

Feral cats are domesticated cats that
have gone wild. They can introduce
disease into the wildcat population.
This can be disastrous because the
wildcat has little or no resistance to
the disease.

Fox populations are growing.
Increasing numbers of road kill
victims are found. Shooting and
snares also contribute to deaths.

The Scottish wildcat is a large native predator feeding on
rabbits and other small mammals. Wildcats require
undisturbed habitats and dens for reproduction.

Loss of habitat and habitat fragmentation

Hybridisation

Dense conifer plantations, wind farm
construction in remote areas, urban sprawl
and recreational pursuits reduce and
fragment natural habitats which impacts on
the wildcat population.

With reduced numbers and
isolated populations, the gene
pool of the Scottish wildcat has
been diluted through breeding
with feral cats. Fertile offspring
are produced so limiting the
mating opportunities between
pure Scottish wildcats.
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3. (b) (continued)
Answer the following questions using information from the diagram.
(i) Describe fully the niche of the wildcat.

1
(ii)		 Give two density dependent factors which impact on the size of
the wildcat population.
1

and
(iii) Give three pieces of evidence that suggest humans are the main
threat to the survival of the wildcat.
1
2

1

3
(iv)		 Explain two ways in which the threat of hybridisation in wildcat
populations could be reduced.
1

2
2

[Turn over
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4. (a) The diagram below shows energy flow through a marine ecosystem.
Energy flow

SUN

whale

shark, tuna,
octopus
sardine, crab,
lobster, herring
marine animal plankton
marine plant plankton

(i) Describe fully the role of producers in this type of diagram.

1
(ii) Name one tertiary consumer shown in the diagram.
1
(iii) Describe one example of intra-specific competition affecting
plankton from the information shown in the diagram.

1
(iv) The solar energy input to this marine ecosystem is 2·5 × 1010 units,
of which 2·5 × 108 units is captured.
Calculate the percentage of solar energy captured.
Space for calculation

%

1

(v) Give two ways in which energy is lost from this pyramid.
and
[X055/12/01]
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(b) Explain why most food webs are limited to four or five trophic levels.

1
(c) The diagram below shows a species of marine worm recently found
in the North Sea. Osedax mucofloris, known as the “bone-eating snot
flower”, feeds on the decaying remains of dead whales on the sea floor.
Lacking a mouth and stomach, the worm relies on bacteria to break
down whale fat and oils to release nutrients that it can absorb. It is not
known what the worm gives in return.

dead whale
flesh

Osedax

(i) What process describes the action of bacteria breaking down
decaying remains?
1
(ii) Name the type of symbiotic relationship from which one partner
benefits more than the other but does not cause any harm.
1
(d) Oily fish such as tuna absorb and store pesticides and heavy metals in
their tissues.
Name and describe the process by which pesticides and heavy metals
build up over time in the tissues of the tuna.
1

Name of process
Description
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5. (a) Students investigated the leaf litter and soil at sample points along an
established hedge. The hedge bordered a field used for grazing sheep.
Leaf litter and soil samples were collected at each sample point, as
shown in the diagram below. Some of the soil sampling results are
shown in the table.
N

Sheep
Pen

Slope
Scale
100 m
Key
Hedge
Track
Grazing
Sample site
Spring

Soil features

Soil sample points
1

2

3

4

5

6

7

8

9

% water content

40

40

25

12

12

10

10

10

10

10

% clay content

80

75

70

70

40

40

40

40

40

40

% silt/sand content 20

25

30

30

60

60

60

60

60

60

pH of soil

6·5

6·5

6·5

6·7

6·7

6·9

7·3

7·5

7·0

10

7·0

(i) Account fully for the high water content found at sample points 1
and 2 using information from the diagram and table.

1
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5. (a) (continued)
(ii) The students concluded that there were differences in the
underlying geology across the field.
Give two pieces of evidence to support this conclusion.
1
2

1

(iii) Describe how the reliability of sampling results could be ensured.
1
(iv) Give two variables which must be kept constant so that the
validity of the investigation is maintained.
1
1

2
(b) Name the apparatus shown in the diagram below and describe how it is
used to measure the abundance of the leaf litter fauna.

Soil sample
Light source

Sieve with a fine mesh
Funnel

Water or
preservative
1

Name
Description

1
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5. (continued)
(c) The students constructed the following key to help identify some of the common
invertebrates found in the leaf litter.
Key for common invertebrates in leaf litter
Invertebrate without legs

Go to 2

Invertebrate with legs

Go to 4

Shell present

SNAIL

Shell absent

Go to 3

Body segmented

EARTHWORM

Body not segmented

SLUG

Six jointed legs present

Go to 5

More than six jointed legs present

Go to 6

Abdomen pointed

SPRINGTAIL

Abdomen rounded

BEETLE

Eight legs present

Go to 7

More than eight legs present

Go to 8

Body divided into two parts

SPIDER

Body in one part

MITE

Fourteen legs present

WOODLOUSE

More than fourteen legs present

Go to 9

One pair of legs per body segment

CENTIPEDE

Two pairs of legs per body segment

MILLIPEDE

1

2

3

4

5

6

7

8

9
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5. (c) (continued)
(i) Identify the two invertebrates below using the key.
A

Scale

A

B

cm

mm
1

B

(ii) Centipedes and millipedes both have more than fourteen legs.
Give one other similarity and one difference between a centipede
and a millipede.
Similarity
Difference
1

[Turn over
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6. (a) The map below shows the Kintyre Peninsula, a tourist destination with
ferry service links to nearby islands.
Map of Kintyre Peninsula
Bute
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Lochranza
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ur to
1 ho san
os
Ardr
Brodick

Machrihanish
Campbeltown

Key
Land below 150m
Forestry
Camping/Caravan site

Southend

Bird sanctuary

Mull of
Kintyre

Ancient monument/museum
Boating activites
Horseriding/trekking
Golf

Scale

Marina
Cave

15 km

Subaqua activities

Answer the following questions using information from the map.
(i) What type of land use dominates on the Kintyre peninsula?
1
(ii) Name two recreational activities associated with water use.
and
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6. (a) (continued)
(iii) Name two land-based tourist activities.

1

and
(iv) Suggest one reason for the location of mixed farming along the
west coast of the peninsula.

1
(b) Give two historical influences that have impacted on the peninsula.
1

and
(c) The table below summarises the two main routes used by tourists
to access the peninsula from Glasgow. The cost of a single journey
is based on two adults and two children of school age travelling in a
4×4 vehicle and towing a large caravan.
Route

Distance
in miles

Time for journey in
hours

Approximate
cost of single
journey (£)

By road from Glasgow to Tarbert
including stoppage time for refreshments
and sightseeing

Land 100

5 hours including
refreshment/
comfort breaks

60

Road from Glasgow to Ardrossan
Ferry from Ardrossan to Arran (Brodick)
Road from Brodick to Lochranza
Ferry from Lochranza to Claonaig
Road from Claonaig to Tarbert

Land 60

3 hours including
refreshment/
comfort breaks and
time on the ferries

95

Sea

20

(i) Suggest one advantage and one disadvantage to tourists of
accessing the peninsula by road.
Advantage
1

Disadvantage
(ii) Compare the environmental impact of the alternative journeys in
terms of energy use.

2
[X055/12/01]
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6. (continued)
(d) The diagram below gives a brief overview of the scale and diversity of land and
water use in the Campbeltown area.

Deep water harbour for fishing fleet, marina and exports from the peninsula
Creamery and cheese making

Wind turbine manufacturing
and export

Timber export

Malt whisky distillery
CAMPBELTOWN
With its deep water
harbour Campbeltown
developed as a fishing
town but has now
diversified as shown.

Local specialist businesses

[X055/12/01]
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6. (d) (continued)
(i) Give two reasons why diversification of land and water use has
taken place.
1
1

2
(ii) Plans are in place for the extension of the marina in the harbour.
Give one impact of this to the local community.

1
(iii) Suggest two advantages of having a local creamery.
1
1

2
(e) Recently the area around Campbeltown’s airport at Machrihanish was
sold in a community buy-out which aims to attract businesses and to
create local jobs. The area was previously used as an airbase and by the
Ministry of Defence (MOD). The land is said to be contaminated with
radiation from its previous military activities.
(i) Name the organisation responsible for monitoring radiation levels
in Scotland.

1
(ii) If significant radiation levels were discovered at the site what
responsibility does the MOD have to deal with the situation?

1

[Turn over
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7. (a) The diagram below shows a local development plan for a Scottish town
with designated greenfield and brownfield sites.
Local Development Plan
Key
Greenfield site
Brownfield site

Route 1
Route 2

Brownfield site
for development
No building zone
Town boundary
River

Town centre

Railway
Trunk Road
Proposed bypass

Site
X

Route 3

(i) What is a “greenfield site”?
1
(ii) Give one disadvantage to developers of re-using a brownfield site.
		Disadvantage
1
(iii) Explain why there is a no building zone adjacent to the river.
1
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(iv) There are three east-west options for vehicular traffic shown on Marks
the map.
Give two reasons why route 2 is the preferred option of the
Local Authority.
1
2

1

(v) Suggest one reason why route 1 and route 3 have been rejected by
the local authority.
Route 1
1

Route 3
(vi) Development of a new retail and business park with leisure
facilities is proposed at site X.
		 Complete the diagram below with one social and one economic
reason supporting such a development and one ethical reason
against it.
Social

New development

Economic

Ethical

2

[Turn over
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7. (continued)
(b) Describe one conflict arising from building an out of town shopping
and leisure complex and suggest a possible resolution.
Conflict between

and

Reason
1
Resolution
1
(c) SNH is a statutory organisation involved in wildlife conservation and is
often involved in planning processes. Describe two other roles of SNH.
1

2
1
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8.		 Answer EITHER A OR B.
A.	Describe the contribution of the following to nutrient cycling with
reference to named ecosystems:
(a) phosphate enrichment and eutrophication;

5

(b) nitrification;

5

(c) crop rotation and the use of leguminous plants.

5
(15)

OR
B.	Describe the following using examples as appropriate:
(a) indicator species detecting environmental change in ecosystems;

5

(b) the monitoring of populations in conservation;

5

(c) the role of detritivores and decomposers in ecosystems.

5
(15)

9.		 Answer EITHER A OR B.
A.	Describe land use changes that have affected Scotland from a historical
perspective up until present day.

(15)

OR
B.	Describe the impacts on the countryside of the Scottish Access Code
and the roles and responsibilities that are placed on users and stewards.

[END OF QUESTION PAPER]
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