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Marking scheme and suggested answers

Section A Marks

a. Any diagram showing the following layers:

Thermosphere

Mesosphere

Stratosphere 

Troposphere

- Ground -

4

(1 mark for 
each layer)

b. Any two of the following: altitude; latitude; distance from the sea; 
distance from the Sun according to the Earth’s elliptical orbit

1, 1

1

c. Any two of the following: Pressure-gradient force; Coriolis force; 
Geostrophic balance; Friction

1, 1

Total: 8 marks

2 4

(1 mark for 
each label)

Total: 4 marks

a. An unstable, poisonous allotrope/a molecular variant of oxygen, O3. 23

b. Formation: O2 + UV → O + O; O + O2 → O3

Breakdown: O3 + UVO + O2

or: CFCl3 + UV → CFCl2 + Cl; Cl + O3 → ClO + O2

1, 1



3

c. Ozone is important because it shields organisms from harmful ultraviolet 
light from the Sun

2

d. Any two of the following: skin cancer; eye diseases (cataracts); decline of 
oceanic plankton; reduced crop yields

1, 1

Total: 8 marks

a. Any annotated diagram showing that:

(i) the water in the perched aquifer is held above sea level by a layer of 
impermeable rock (e.g. Blue Clay)

(ii) the freshwater in the mean sea level aquifer accumulates above sea 
level and ‘floats’ on it without mixing with it

2, 2

b. Process whereby water soaks into or is absorbed by the soil and/or rock. 2

4

c. Any two of the following: soil texture; soil saturation; vegetation cover; 
land cover/vegetation; slope of the land 

2

Total: 8 marks

a. Photochemical smog is a yellowish (or light brown) haze formed due to 
the presence of different substances formed in the atmosphere 
(atmospheric pollutants) as a result of free radical reactions brought 
about by UV rays from the sun.

3

b. The main source of this pollution is car exhaust from traffic congested 
areas such as Marsa. Bahrija is less densely populated and located in the 
countryside.

3

5

c. (i) NO is produced as a result of direct combination of atmospheric 
nitrogen and oxygen at a very high temperature occurring during 
ignition / combustion of fuel.

N2 + O2  2NO

(ii) NO is very reactive and reacts with O2 to form NO2 which is brown.

2NO + O2  2NO2

(iii) NO2 is an acidic gas and dissolves in water to form nitrous / nitric
acids.

4NO2 + O2 + 2H2O 4HNO3

OR NO2 + H2O HNO2 + HNO3

(iv) The molecule of NO2 breaks up in the presence of UV light to form 
oxygen atoms called ‘free radicals’.

NO2  NO + O• (free radical)

(v) The oxygen free radical, O•, is highly reactive and reacts with 
oxygen O2 to form an ozone O3 molecule.

12

(2 marks each)
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O• + O2  O3

Both O• (free radical) and O3 (ozone) are photochemical oxidants (oxidise 
other pollutants produced by cars to other secondary pollutants).

(vi) The catalytic converter based on a series of metal catalysts (Pt, Pd, 
Rh), which is installed in petrol-running engines to treat toxic gases 
produced during combustion of fuel to harmless gases.

The following is a typical chemical conversion occurring in the catalytic 
converter:

2CO + 2NO 2CO2 + N2

Total: 18 marks

a. Sulfur dioxide, SO2; nitrogen dioxide, NO2. (accept also SO3 and NO but 
not CO2)

2

b. Accept any one. Accept also word equations.

SO2 + H2O H2SO3 or
2SO2 + O2 + 2H2O 2H2SO4 or
NO2 + 2H2O HNO2 + HNO3 or
4NO2 + O2 + 2H2O  4HNO3

2

6

c. Maltese buildings are typically constructed from limestone and 
monuments are made from marble (both consisting mainly of calcium 
carbonate). These are attacked by acid rain to form soluble salts and 
hence, stone / marble work gets gradually eroded (material flakes and 
crumbles).

In Malta, soils are slightly alkaline (pH ranging from 7.3 to 8.5) and 
hence acid rain gets readily neutralised and would not have any 
significant effect on crop yields.

4

Total: 8 marks

7 Biome

Community

Ecosystem

Habitat

Niche

Population

Species

7

(1mark each)

Total: 7 marks

a. Birth rate + immigration rate = death rate + emigration rate 28

b. The maximum/mean/greatest population; an area supports 2
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indefinitely/sustainably/without damage/over-exploiting resources

c. Lack of availability of named resources e.g. food, nesting site, territory, 
mates, shelter, water, light (for plants); predation;  disease

(Accept any other valid factor)

2

d. Weather/ climate; natural disasters e.g. hurricanes, and volcano eruptions 

(Accept any other valid factor)

2

Total: 8 marks

a. the total number of organisms; at each trophic level 2

b. the total dry mass of organisms; at each trophic level 2

c. (i) (ii)

2, 2

9

d. energy gained through feeding converted to biomass; energy is lost 
between trophic levels; less energy therefore less biomass at each 
successively higher trophic level

3

Total: 11 marks

Section B Marks

1 a. Major causes of soil erosion:

 Deforestation – removes canopy that protects soils from direct 
rainfall; also dislodging of soil when roots are removed

 Overgrazing - uprooting of grass that dislodges soil; removal of leaf 
cover that protects soil; compacting of soil reduces moisture

 Over-cultivation - causes the soil to lose its structure and cohesion 
and it becomes more easily eroded. Removal of nutrients makes soil 
unsuitable for plant growth. Land becomes desert-like and unable to 
support life - this process is called desertification

 Land development - construction activities, accelerate the erosion 
process as land surfaces are disturbed and exposed to the impact and 
detachment of rainfall and runoff.

 Climate change – rising temperatures increase/decrease precipitation 

5
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in different world regions with significant implications for both 
wind- and water-induced erosion. Seasonal changes have significant 
implications for patterns of vegetation coverage/growth and hence for 
soil erosion.

Major impacts of soil erosion:

 Gullying – the formation of gullies by running water (during short, 
intense storms) which causes the significant deep cutting action into 
soil. Soil is easily carried by the flowing water after being dislodged 
from the ground. Gullies reduce the productivity of farmland where 
they incise into the land and produce sediment that may clog 
downstream water bodies.

 Loss of topsoil – occurs when the amount of topsoil in the soil 
horizon decreases. The damage from topsoil loss results in a 
breakdown in general growth capacity, a loss of nutrients and less 
water retention. Enough topsoil damage can create completely barren 
soil.

 Water logging – refers to the saturation of soil with water. This 
prevents air from entering the soil. Lack of oxygen in the soil reduces 
the amount of organisms living in it and root growth.

 Salinization - the process that leads to an excessive increase of water-
soluble salts (mainly sodium chloride and sodium sulphate) in the 
soil. It can be caused through natural processes due to a high salt 
content of the parent material or in groundwater or by human 
interventions such as inappropriate irrigation practices, e.g. with salt-
rich irrigation water and/or insufficient drainage.

5

b. Any five of following methods of soil conservation (or other valid 
alternatives are accepted):

 Terracing – building of earthen embankments across a slope (on the 
contour) to intercept runoff water and reduce soil erosion. Terraces 
are usually built in a series parallel to one another, with each terrace 
collecting excess water from the area above.

 Tillage practices – the principle is to leave the soil surface in a 
rough condition, and, where practical, protected with crop residues. 
This facilitates easier infiltration of water by slowing surface water 
runoff, and minimize soil erosion. Employed separately or in 
combination with crop rotations reduce soil erosion when compared 
to conventional ploughing. (A mulch tiller can reduce soil loss by 
up to 40%. Water-related soil losses can be reduced by up to 80%.)

 Wind erosion control – in areas prone to gusty winds, plant wind 
breakers in the form of trees, hedges and bushes or even 
wooden/plastic fences can be used to reduce the impact of the wind 

10

(2 marks each)
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on the soil

 Crop and Residue Cover – the benefits of growing the appropriate 
crops on specific soils are important as they reduce the erosive 
forces of water and wind by means of their canopy intercepting rain, 
and acting as a windbreak. Root systems stabilize the soil and 
reduce losses. Crop residues perform similar functions and, in 
addition, form small dams that help retain runoff water, thereby 
reducing erosion.

 Crop Rotation – is the planned order (spanning 2 or 3 years or 
longer) of specific crops planted on the same field. It also means 
that the succeeding crop belongs to a different plant family than the 
previous one. Besides reducing soil erosion, crop rotation maintains 
soil fertility by preventing the depletion of the ‘same’ soil nutrients 
by the ‘same’ crops. It controls the build-up and spreading of 
diseases and pests. All this reduces reliance on synthetic chemicals
(pesticides and fertlizers).

 Contour ploughing – ploughing across a slope following its contour 
lines. The ruts made run perpendicular to slopes, generally resulting 
in furrows that slow water run-off during rainstorms allowing the 
water time to settle into the soil. 

Total: 20 marks

2 a. Sustainable development is a pattern of growth in which resource use 
aims to meet human needs while preserving the environment so that the
development needs of generations to come are not jeopardised

2

b. Environmental impacts: prospecting and subsequent extraction of fossil 
fuels is disruptive to the environment and can destroy natural habitats
with the related impact of the loss of biodiversity. The transport, 
purification and storage of the fuels and the disposal of waste generated 
necessitate roads and stations that compromise even larger portions of 
habitats.

Social impacts: the displacement of populations due to habitat 
destruction; loss of jobs due to displacement and as direct consequence 
of disasters/spills. Impact on the general health of populance.

Economic impacts: loss of property value due to the proximity to the 
extraction industry in/directly affects income and job losses related to 
real estate and construction to local government jobs that usually depend 
on local tax revenue for financing. Lack of tourism to the area … 
particularly following a disaster/spill.

(Consider any other valid alternative)

12

(4 marks each)

c. A reduction in the use of fossil fuels and an increased use renewable 6
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energy sources as a response to higher fossil fuel prices.

New advances, such as satellites, global positioning systems and seismic 
technology help researchers find fuel reserves before mining/drilling
reducing land/sea exploitation.

The development of new technologies that besides providing alternative 
methods to fuel use are more efficient hence reducing the need to 
consume large quantities.

Educational programmes on the conservation of energy and efficient use 
of fuels.

(Consider any other valid alternative)

(2 marks each)

Total: 20 marks

a. Greenhouse Effect - The trapping of heat in the atmosphere with GH 
gases acting similarly to glass or plastic in greenhouses (one way filter).
It is a mechanism for regulating the earth’s temp. to an average of 16oC, 
sufficiently warm to support life. It involves absorption of IR radiation 
by naturally occurring GH gases such as CO2, CH4 and H1O, and re-
radiating part of it back to the earth.

Global Warming - This is an enhanced greenhouse effect due to increase 
in concentration of GH gases from human activity, leading to gradual 
increase in global (planet-wide) temperatures.

2, 2

b. Inert Waste - Non-toxic, non-reactive waste such as construction / 
quarry waste. Waste that can be disposed safely without any special 
treatment.

Hazardous Waste - Any discarded material (liquids / solids) that contain 
substances that are fatal to humans / animals or dangerous / toxic / 
carcinogenic or flammable, corrosive, explosive or highly reactive.
Examples include solvents, radioactive waste, mining waste.

2, 2

c. Fossil Fuels - Fuels produced from petroleum, natural gas and coal 
created by geological forces from organic wastes and remains of 
formerly living biological organisms e.g. petrol, diesel oil, kerosene.

Biofuels - Organic material produced by plants / animals / 
microorganisms that can be burned directly as a heat source or converted 
to gas / liquid fuel for energy generation. Examples: biodiesel, 
bioethanol.

2, 2

3

d. Bioaccumulation - This refers to the selective absorption and 
concentration of molecules by cells. Toxins e.g. DDT, Hg, etc that are 
rather dilute in the environment can reach dangerous levels inside cells 
and tissues through bioaccumulation.

Biomagnification - This is the increase in concentration of certain stable 
chemicals (e.g. heavy metals or fat-soluble pesticides) in successively 

2, 2
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higher torphic levels of a food chain or web.

(phytoplankton / bacteria zooplankton fish birds 
carnivores).

e. Primary atmospheric pollutants - Substances released directly into the air in a 
harmful form. Examples are CO, NOx, SOx, particulates, hydrocarbons.

Secondary atmospheric pollutants - Chemicals modified to a hazardous form 
after entering the air or that are formed by chemical reactions as components 
of air and interact. Examples photochemical oxidants e.g. O3, PAN, PBN, 
NO2.

2, 2

Total: 20 marks

4 a. Any three of the following options:

Methane
Natural Source:  wetlands and termites; bacteria in digestive tracts of 
cattle which break down cellulose to CH4.
Human Activity:  cattle farming, rice fields, landfills, coal mining, 
petroleum and natural gas production.

Carbon dioxide
Natural Source:  respiration; decay of plants and animals; oxidation of 
soil biomass; natural forest fires.
Human Activity: burning of fossil fuels and wood by industry; 
transportation; forest fires; incineration.

Water
Natural Source:  evaporation due to sunlight.
Human Activity:  product of combustion of fuels.

Dinitrogen oxide (Nitrous oxide)
Natural Source:  bacterial action (by denitrifying bacteria).
Human Activity: use of nitrogen-containing fertilisers

3, 3, 3

b. (i) Evidence includes:

 Increase in average temperature by 0.5oC;

 Increase in precipitation;

 About 15-20 cm3 worldwide rise in sea levels resulting from the 
partial melting of glaciers and polar ice caps, plus physical 
expansion of ocean water caused by warmer temperatures.

(ii) Impact on Agriculture - Effect on crop yields and geographic 
distribution of crops; some crops survive in different climates and 
others will not.

Impact on Forests - Increase in insects and related diseases; increase in 
summer droughts leading to more forest fires;  higher temperature 
and more rain should help forests grow more rapidly.

1, 1, 1

2, 2, 2, 2
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Impact on Coastal Waters - Rise in seawater level would erode beaches, 
inundating low lands, increasing coastal flooding.

Impact on Biodiversity - Loss of cold water fish habitat; shift of 
ecological areas; loss of habitats and species.

Total: 20 marks

a. The number; of species present (in a habitat) 2

b. Greater ecological stability; faster recovery after disruption/more 
resilience to change; (because) there is a greater range of 
niches/complexity of food webs/more species interactions

2

c. moral/ethical/stewardship;  aesthetic/recreational/tourism reason;

educational/scientific research/; named ecological reason e.g. food 
chain/pollinator/seed dispersal; qualified economic use e.g.  
food/medicine

(reject reference to biodiversity)

3

d. species that has a disproportionately large effect on its environment 
relative to its abundance;  maintaining the structure of an ecological 
community;  affecting many other organisms in an ecosystem;  an 
ecosystem may experience a dramatic reduction in biodiversity if a 
keystone species is removed

4

e. Restricts trade/exploitation; reduces profits/demand/markets (for 
dealers/poachers/collectors)

2

f. Maltese Environmental Protection Act 1

g. Conserve/protect landscape/cultural heritage; promote 
understanding/quiet outdoor recreation/public access to the countryside; 
conserve wildlife

3

5

h. species; their habitats; ecosystems 3

Total: 20 marks

6 a. (Colonisation by) pioneer (species);   Change in environment / example 
of change caused by organisms present;  Enables other species to 
colonise/survive;   Change in diversity/biodiversity; Stability increases / 
less hostile environment;   Climax community

6

b. Primary - an area is colonized by organisms for the first time; succession 
starts from bare rock

Secondary - the area under colonization has been cleared) of the 
previous plants; soil is already present

Autogenic - after the succession has begun, it is the community itself 
that modifies its own environment; thus, causing its own replacement by 

2, 2, 2, 2
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new communities.

Allogenic - succession driven by the abiotic components of an 
ecosystem; e.g. climate change or any other valid example

c. (Any three of the following and any other valid answer)

small leaves and their waxy nature; to reduce evapotranspiration; 

silver colour; reflects sunlight and so plant stays cooler; 

long roots; in order to search for water; 

plants that store water/ succulents; to overcome shortage; 

plants that have a short growing season following rain; to avoid the lack 
of water

6
(2 marks for 

each 
adaptation 

accompanied 
by a reason)

Total: 20 marks
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		Section A

		Marks



		1

		a. Any diagram showing the following layers:


Thermosphere


Mesosphere


Stratosphere 


Troposphere


- Ground -

		4


(1 mark for each layer)



		

		b. Any two of the following: altitude; latitude; distance from the sea; distance from the Sun according to the Earth’s elliptical orbit

		1, 1



		

		c. Any two of the following: Pressure-gradient force; Coriolis force; Geostrophic balance; Friction

		1, 1



		

		Total:

		8 marks



		2

		

		4


(1 mark for each label)



		

		Total:

		4 marks



		3

		a. An unstable, poisonous allotrope/a molecular variant of oxygen, O3.

		2



		

		b.
Formation: O2 + UV → O + O; O + O2 → O3


Breakdown: O3 + UVO + O2 


or: CFCl3 + UV → CFCl2 + Cl; Cl + O3 → ClO + O2

		1, 1



		

		c. Ozone is important because it shields organisms from harmful ultraviolet light from the Sun

		2



		

		d. Any two of the following: skin cancer; eye diseases (cataracts); decline of oceanic plankton; reduced crop yields

		1, 1



		

		Total:

		8 marks



		4

		a.
Any annotated diagram showing that: 


(i) the water in the perched aquifer is held above sea level by a layer of impermeable rock (e.g. Blue Clay)


(ii) the freshwater in the mean sea level aquifer accumulates above sea level and ‘floats’ on it without mixing with it

		2, 2



		

		b. 
Process whereby water soaks into or is absorbed by the soil and/or rock.

		2



		

		c.
Any two of the following: soil texture; soil saturation; vegetation cover; land cover/vegetation; slope of the land 

		2



		

		Total:

		8 marks



		5

		a. Photochemical smog is a yellowish (or light brown) haze formed due to the presence of different substances formed in the atmosphere (atmospheric pollutants) as a result of free radical reactions brought about by UV rays from the sun.

		3



		

		b. The main source of this pollution is car exhaust from traffic congested areas such as Marsa. Bahrija is less densely populated and located in the countryside.

		3



		

		c. (i) NO is produced as a result of direct combination of atmospheric nitrogen and oxygen at a very high temperature occurring during ignition / combustion of fuel.

N2 + O2  2NO



(ii) NO is very reactive and reacts with O2 to form NO2 which is brown.

2NO + O2  2NO2


(iii) NO2 is an acidic gas and dissolves in water to form nitrous / nitric acids.

4NO2 + O2 + 2H2O  4HNO3

OR NO2 + H2O  HNO2 + HNO3


(iv) The molecule of NO2 breaks up in the presence of UV light to form oxygen atoms called ‘free radicals’.


NO2  NO + O• (free radical)



(v) The oxygen free radical, O•, is highly reactive and reacts with oxygen O2 to form an ozone O3 molecule.


O• + O2  O3

 Both O• (free radical) and O3 (ozone) are photochemical oxidants (oxidise other pollutants produced by cars to other secondary pollutants).



(vi)
The catalytic converter based on a series of metal catalysts (Pt, Pd, Rh), which is installed in petrol-running engines to treat toxic gases produced during combustion of fuel to harmless gases. 



The following is a typical chemical conversion occurring in the catalytic converter:


2CO + 2NO  2CO2 + N2

		12


(2 marks each)



		

		Total:

		18 marks



		6

		a. Sulfur dioxide, SO2; nitrogen dioxide, NO2. (accept also SO3 and NO but not CO2)

		2



		

		b. Accept any one. Accept also word equations.

SO2 + H2O  H2SO3 or

2SO2 + O2 + 2H2O  2H2SO4 or

NO2 + 2H2O  HNO2 + HNO3 or

4NO2 + O2 + 2H2O  4HNO3 

		2



		

		c. Maltese buildings are typically constructed from limestone and monuments are made from marble (both consisting mainly of calcium carbonate). These are attacked by acid rain to form soluble salts and hence, stone / marble work gets gradually eroded (material flakes and crumbles).



In Malta, soils are slightly alkaline (pH ranging from 7.3 to 8.5) and hence acid rain gets readily neutralised and would not have any significant effect on crop yields.

		4



		

		Total:

		8 marks



		7

		Biome


Community


Ecosystem


Habitat


Niche


Population


Species

		7


(1mark each)



		

		Total:

		7 marks



		8

		a. Birth rate + immigration rate = death rate + emigration rate

		2



		

		b. The maximum/mean/greatest population; an area supports indefinitely/sustainably/without damage/over-exploiting resources

		2



		

		c. Lack of availability of named resources e.g. food, nesting site, territory, mates, shelter, water, light (for plants); predation;  disease



(Accept any other valid factor)

		2



		

		d. Weather/ climate; natural disasters e.g. hurricanes, and volcano eruptions 



(Accept any other valid factor)

		2



		

		Total:

		8 marks



		9

		a. the total number of organisms; at each trophic level

		2



		

		b. the total dry mass of organisms; at each trophic level

		2



		

		c. (i) (ii) 

		2, 2



		

		d. energy gained through feeding converted to biomass; energy is lost between trophic levels; less energy therefore less biomass at each successively higher trophic level

		3



		

		Total:

		11 marks





		Section B

		Marks



		1

		a. Major causes of soil erosion:


· Deforestation – removes canopy that protects soils from direct rainfall; also dislodging of soil when roots are removed


· Overgrazing - uprooting of grass that dislodges soil; removal of leaf cover that protects soil; compacting of soil reduces moisture


· Over-cultivation - causes the soil to lose its structure and cohesion and it becomes more easily eroded. Removal of nutrients makes soil unsuitable for plant growth. Land becomes desert-like and unable to support life - this process is called desertification

· Land development - construction activities, accelerate the erosion process as land surfaces are disturbed and exposed to the impact and detachment of rainfall and runoff. 


· Climate change – rising temperatures increase/decrease precipitation in different world regions with significant implications for both wind- and water-induced erosion. Seasonal changes have significant implications for patterns of vegetation coverage/growth and hence for soil erosion.



Major impacts of soil erosion:


· Gullying – the formation of gullies by running water (during short, intense storms) which causes the significant deep cutting action into soil. Soil is easily carried by the flowing water after being dislodged from the ground. Gullies reduce the productivity of farmland where they incise into the land and produce sediment that may clog downstream water bodies.

· Loss of topsoil – occurs when the amount of topsoil in the soil horizon decreases. The damage from topsoil loss results in a breakdown in general growth capacity, a loss of nutrients and less water retention. Enough topsoil damage can create completely barren soil.


· Water logging – refers to the saturation of soil with water. This prevents air from entering the soil. Lack of oxygen in the soil reduces the amount of organisms living in it and root growth.

· Salinization - the process that leads to an excessive increase of water-soluble salts (mainly sodium chloride and sodium sulphate) in the soil. It can be caused through natural processes due to a high salt content of the parent material or in groundwater or by human interventions such as inappropriate irrigation practices, e.g. with salt-rich irrigation water and/or insufficient drainage.

		5


5



		

		b. Any five of following methods of soil conservation (or other valid alternatives are accepted):


· Terracing – building of earthen embankments across a slope (on the contour) to intercept runoff water and reduce soil erosion. Terraces are usually built in a series parallel to one another, with each terrace collecting excess water from the area above.

· Tillage practices – the principle is to leave the soil surface in a rough condition, and, where practical, protected with crop residues. This facilitates easier infiltration of water by slowing surface water runoff, and minimize soil erosion. Employed separately or in combination with crop rotations reduce soil erosion when compared to conventional ploughing. (A mulch tiller can reduce soil loss by up to 40%. Water-related soil losses can be reduced by up to 80%.) 

· Wind erosion control – in areas prone to gusty winds, plant wind breakers in the form of trees, hedges and bushes or even wooden/plastic fences can be used to reduce the impact of the wind on the soil


· Crop and Residue Cover – the benefits of growing the appropriate crops on specific soils are important as they reduce the erosive forces of water and wind by means of their canopy intercepting rain, and acting as a windbreak. Root systems stabilize the soil and reduce losses. Crop residues perform similar functions and, in addition, form small dams that help retain runoff water, thereby reducing erosion.


· Crop Rotation – is the planned order (spanning 2 or 3 years or longer) of specific crops planted on the same field. It also means that the succeeding crop belongs to a different plant family than the previous one. Besides reducing soil erosion, crop rotation maintains soil fertility by preventing the depletion of the ‘same’ soil nutrients by the ‘same’ crops. It controls the build-up and spreading of diseases and pests. All this reduces reliance on synthetic chemicals (pesticides and fertlizers).

· Contour ploughing – ploughing across a slope following its contour lines. The ruts made run perpendicular to slopes, generally resulting in furrows that slow water run-off during rainstorms allowing the water time to settle into the soil. 

		10


(2 marks each)



		

		Total:

		20 marks



		2

		a.
Sustainable development is a pattern of growth in which resource use aims to meet human needs while preserving the environment so that the development needs of generations to come are not jeopardised

		2






		

		b. 
Environmental impacts: prospecting and subsequent extraction of fossil fuels is disruptive to the environment and can destroy natural habitats with the related impact of the loss of biodiversity. The transport, purification and storage of the fuels and the disposal of waste generated necessitate roads and stations that compromise even larger portions of habitats.


Social impacts: the displacement of populations due to habitat destruction; loss of jobs due to displacement and as direct consequence of disasters/spills. Impact on the general health of populance.



Economic impacts: loss of property value due to the proximity to the extraction industry in/directly affects income and job losses related to real estate and construction to local government jobs that usually depend on local tax revenue for financing. Lack of tourism to the area … particularly following a disaster/spill.


(Consider any other valid alternative)

		12


(4 marks each)



		

		c.
A reduction in the use of fossil fuels and an increased use renewable energy sources as a response to higher fossil fuel prices. 



New advances, such as satellites, global positioning systems and seismic technology help researchers find fuel reserves before mining/drilling reducing land/sea exploitation.


The development of new technologies that besides providing alternative methods to fuel use are more efficient hence reducing the need to consume large quantities.


Educational programmes on the conservation of energy and efficient use of fuels.


(Consider any other valid alternative)

		6


(2 marks each)



		

		Total:

		20 marks



		3

		a. 
Greenhouse Effect - The trapping of heat in the atmosphere with GH gases acting similarly to glass or plastic in greenhouses (one way filter). It is a mechanism for regulating the earth’s temp. to an average of 16oC, sufficiently warm to support life. It involves absorption of IR radiation by naturally occurring GH gases such as CO2, CH4 and H1O, and re-radiating part of it back to the earth.



Global Warming - This is an enhanced greenhouse effect due to increase in concentration of GH gases from human activity, leading to gradual increase in global (planet-wide) temperatures.

		2, 2






		

		b.
Inert Waste - Non-toxic, non-reactive waste such as construction / quarry waste. Waste that can be disposed safely without any special treatment.



Hazardous Waste - Any discarded material (liquids / solids) that contain substances that are fatal to humans / animals or dangerous / toxic / carcinogenic or flammable, corrosive, explosive or highly reactive. Examples include solvents, radioactive waste, mining waste.

		2, 2



		

		c.
Fossil Fuels - Fuels produced from petroleum, natural gas and coal created by geological forces from organic wastes and remains of formerly living biological organisms e.g. petrol, diesel oil, kerosene.



Biofuels - Organic material produced by plants / animals / microorganisms that can be burned directly as a heat source or converted to gas / liquid fuel for energy generation. Examples: biodiesel, bioethanol.

		2, 2



		

		d. 
Bioaccumulation - This refers to the selective absorption and concentration of molecules by cells. Toxins e.g. DDT, Hg, etc that are rather dilute in the environment can reach dangerous levels inside cells and tissues through bioaccumulation.



Biomagnification - This is the increase in concentration of certain stable chemicals (e.g. heavy metals or fat-soluble pesticides) in successively higher torphic levels of a food chain or web. 


(phytoplankton / bacteria zooplankton fish birds carnivores).

		2, 2



		

		e.
Primary atmospheric pollutants - Substances released directly into the air in a harmful form. Examples are CO, NOx, SOx, particulates, hydrocarbons.



Secondary atmospheric pollutants - Chemicals modified to a hazardous form after entering the air or that are formed by chemical reactions as components of air and interact. Examples photochemical oxidants e.g. O3, PAN, PBN, NO2.

		2, 2



		

		Total:

		20 marks



		4

		a. Any three of the following options:


Methane


Natural Source:  wetlands and termites; bacteria in digestive tracts of cattle which break down cellulose to CH4.


Human Activity:  cattle farming, rice fields, landfills, coal mining, petroleum and natural gas production.


Carbon dioxide


Natural Source:  respiration; decay of plants and animals; oxidation of soil biomass; natural forest fires.


Human Activity: burning of fossil fuels and wood by industry; transportation; forest fires; incineration.


Water


Natural Source:  evaporation due to sunlight.


Human Activity:  product of combustion of fuels.


Dinitrogen oxide (Nitrous oxide)


Natural Source:  bacterial action (by denitrifying bacteria).


Human Activity: use of nitrogen-containing fertilisers

		3, 3, 3



		

		b.
(i) Evidence includes:


· Increase in average temperature by 0.5oC;


· Increase in precipitation;


· About 15-20 cm3 worldwide rise in sea levels resulting from the partial melting of glaciers and polar ice caps, plus physical expansion of ocean water caused by warmer temperatures.


(ii) Impact on Agriculture - Effect on crop yields and geographic distribution of crops; some crops survive in different climates and others will not.


Impact on Forests - Increase in insects and related diseases; increase in summer droughts leading to more forest fires;  higher temperature and more rain should help forests grow more rapidly.


Impact on Coastal Waters - Rise in seawater level would erode beaches, inundating low lands, increasing coastal flooding.


Impact on Biodiversity - Loss of cold water fish habitat; shift of ecological areas; loss of habitats and species.

		1, 1, 1


2, 2, 2, 2



		

		Total:

		20 marks



		5

		a. The number; of species present (in a habitat)

		2



		

		b. Greater ecological stability; faster recovery after disruption/more resilience to change; (because) there is a greater range of niches/complexity of food webs/more species interactions

		2



		

		c. moral/ethical/stewardship;  aesthetic/recreational/tourism reason;


educational/scientific research/; named ecological reason e.g. food chain/pollinator/seed dispersal; qualified economic use e.g.  food/medicine



(reject reference to biodiversity)

		3



		

		d. species that has a disproportionately large effect on its environment relative to its abundance;  maintaining the structure of an ecological community;  affecting many other organisms in an ecosystem;  an ecosystem may experience a dramatic reduction in biodiversity if a keystone species is removed

		4



		

		e. Restricts trade/exploitation; reduces profits/demand/markets (for dealers/poachers/collectors)

		2



		

		f. Maltese Environmental Protection Act

		1



		

		g. Conserve/protect landscape/cultural heritage; promote understanding/quiet outdoor recreation/public access to the countryside; conserve wildlife

		3



		

		h. species; their habitats; ecosystems

		3



		

		Total:

		20 marks



		6

		a. (Colonisation by) pioneer (species);   Change in environment / example of change caused by organisms present;  Enables other species to colonise/survive;   Change in diversity/biodiversity; Stability increases / less hostile environment;   Climax community

		6



		

		b. Primary - an area is colonized by organisms for the first time; succession starts from bare rock



Secondary - the area under colonization has been cleared) of the previous plants; soil is already present



Autogenic - after the succession has begun, it is the community itself that modifies its own environment; thus, causing its own replacement by new communities.



Allogenic - succession driven by the abiotic components of an ecosystem; e.g. climate change or any other valid example

		2, 2, 2, 2



		

		c. (Any three of the following and any other valid answer)



small leaves and their waxy nature; to reduce evapotranspiration; 



silver colour; reflects sunlight and so plant stays cooler; 



long roots; in order to search for water; 



plants that store water/ succulents; to overcome shortage; 



plants that have a short growing season following rain; to avoid the lack of water

		6


(2 marks for each adaptation accompanied by a reason)



		

		Total:

		20 marks
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