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 Objectives 

At the end of this sub section students should be able to: 
1.4 General 

Principles of 

Ecology 

1.4.1 - 1.4.4 

Ecology, 

Ecosystem, 

Biosphere, 

Habitat 

1.4.5 

Environmental 

Factors 

1.4.6 Energy 

Flow 

1.4.8 Nutrient  

1.4.7 Niche 

Recycling 

1.4.9 Human 

Impact on an 

Ecosystem 1 - 

Pollution 

1.4.9 Human 

Impact on an 

Ecosystem 2 - 

Conservation 

1.4.9 Human 

Impact on an 

Ecosystem 3 - 

Waste 

Management 

1.4.10.H 

Pyramid of 

Numbers 

1.4.11.H 

Ecological 

Relationships 

1.4.12.H 

Population 

Dynamics 

1. Define the term: ecology. 

2. Define the term: ecosystem. 

3. Name a range of ecosystems demonstrating diversity. 

4. Explain the term: biosphere. 

5. Define the term: habitat. 

6. List examples of habitats. 

7. Define and give examples of the following as applied to terrestrial (land) and 

aquatic (water) environments: Abiotic, Biotic, Climatic and Edaphic factors 

8. Name the sun as the primary source of energy. 

9. Name feeding as the pathway of energy flow. 

10. Present a grazing food chain. 

11. Present a food web. 

12. Construct a pyramid of numbers and explain its use. 

13. Explain the term: niche and give examples. 

14. Define the term: nutrient recycling by organisms. 

15. Outline and draw the Carbon Cycle. 

16. Outline and draw the Nitrogen Cycle. 

17. Define the term: Pollution. 

18. State areas affected by pollution. 

19. State mechanisms to control pollution. 

20. Explain the difference between the terms pollutant and pollution. 

21. Discuss the ecological impact of one human activity. 

22. Define the term: Conservation. 

23. Outline any one practice of conservation from agriculture, forestry or 

fisheries. 

24. State problems associated with waste management & disposal. 

25. Explain the importance of waste minimisation. 

26. Explain the role of micro-organisms in waste management and pollution 

control 

27. Explain the limitations of use regarding the size of organisms 

28. State two inferences that can be made regarding the shape of the pyramid. 

For example large tree or parasites 

29. Explain the energy loss shown in the pyramid.Name factors that can control 

populations. 

30. Define and give one example of the following factors: 

31. Competition 

32. Predation 

33. Parasitism 

34. Symbiosis 

35. Outline the contributory factors or variables in the Predator/Prey 

Relationships 

36. State the effects on the Human Population due to:  

War 

Famine 

Contraception 

        Disease 

 

Name: 
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Ecology is the study of living organisms, their interactions with each other and their abiotic environment 

Habitat is the place where an organism lives and to which it is adapted (its “address”). 

A population is a group of individuals of the same species living and breeding in the same habitat  

Community is the populations of different species living and interacting with each other in the same habitat 

Ecosystem is a community of organisms and their abiotic environment. 

Large ecosystems include temperate deciduous forest, grassland, freshwater pond, seashore, hot desert, 

tropical rain forest. 

Need to study one ecosystem in detail 

Biosphere is that part of the Earth (air, water, soil) inhabited by living organisms. 

. 

 

Environmental factors affecting living organisms. 

Biotic factors 

the effect of other living organisms of the same or other species. 

Plants affect other organisms because they are a food source. Plants also influenced by herbivores 

 and indirectly by predators of herbivores. 

Animals affected by others that feed on them and by pathogenic m/o. 

Bacteria and fungi influence plant growth by recycling carbon, nitrogen and mineral nutrients. 

Plants compete for light, water, mineral nutrients, pollinators and seed dispersers. 

Animals compete for food, space, water and reproductive mates. 

There are several living factors that may affect the study site. Some biotic factors are natural, such as  

competition, parasitism and predation. Other factors are human in origin and may be detrimental to  

an ecosystem. These include presence of pollutants, burning, deforestation, invasive species,  

mowing/overgrazing by animals, etc. 

 

Abiotic factors are non-living environmental factors that influence the community. 

Non-living factors include pH, temperature (air and ground or aquatic), light intensity, water current, air 

current, dissolved oxygen, mineral content, percentage air in soil, percentage water in soil, percentage 

humus, salinity, degree of exposure, slope. 

 

Climatic factors refer to the effect of the weather over a long period e.g. temperature, light intensity and 

day length, rainfall, humidity, prevailing wind direction, atmospheric pressure. and seasonal variations of 

these factors . 

Edaphic factors the effect of soil conditions on the community e.g. pH, soil type (sandy, clay, loam), soil 

water, air content, humus content, porosity and mineral content of soil. 

 

 

 

 

 

 

 

Need to know examples from terrestrial and aquatic habitat of each factor. 

Abiotic factors: 

Factor Effect  Example 

Altitude Higher altitudes are cooler, 

wetter, windier than lower 

altitudes 

Trees cannot live at very 

high altitudes. 
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Aspect (i.e. direction a 

surface faces) 

North-facing slopes are 

cooler and darker than 

south-facing slopes. 

More plants grow on 

south-facing slopes. 

Steepness Steep slopes lose water 

quickly and soils are 

washed away. 

Conifers can grow on 

steep slopes (because their 

leaves lose very little 

water). 

Climatic factors: 

Factor Effect Example 

Temperature Affects the rate of 

reactions in living things. 

Higher temperatures cause 

rapid plant growth in 

summer.  

Lower temperatures cause 

hibernation in hedgehogs 

and frogs in winter. 

Humidity (amount of 

water vapour in the air) 

High humidity reduces 

evaporation. 

Woodlice are restricted to 

the humid conditions 

within decaying leaves. 

Day length Affects plant flowering 

and germination along 

with migration, 

hibernation and 

reproduction in animals. 

Many plants produce 

flowers due to the longer 

days in spring. 

Swallows migrate due to 

shorter autumn days. 

Light intensity Affects the rate of 

photosynthesis. 

Trees grow tall to get more 

light.  

Wind Causes physical damage. 

Increases evaporation. 

Trees exposed to wind 

grow better on the 

sheltered side and appear 

to lean away from the 

wind. 

Helps spread spores and 

some pollen and seeds. 

 

Edaphic factors: 

Factor Effect Example 

Soil pH Plants and animals are 

adapted to specific pH 

values. 

Acid soil (e.g.bogs) have a 

pH less than 7, and support 

bog moss and heather. 

Neutral soils have pH 

values close to 7, and are 

preferred by most plants. 

Alkaline soils have pH 

values greater than 7, and 

are preferred by lime-

loving plants e.g. birdsfoot 

trefoil and bee orchid. 

Soil type (determined by 

particle size) 

  

(a)  sand (large particles) Good drainage and air 

content. 

Few earthworms in sand 

(no humus to eat). 
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Low mineral and water 

content. 

(b)  clay (small particles) Impermeable to water and 

air. 

Easily waterlogged. 

Plants do not grow well, as 

the soil is too wet and 

difficult for roots to 

penetrate. 

Organic matter (humus) Decaying organic mater 

(humus) provides food, 

helps bind soil particles, 

retains water and minerals 

Vital to plant life. 

Provides food for 

organisms such as 

earthworms. 

Water content Absorbed by roots. Plants need to absorb 

water for transpiration, 

photosynthesis, and 

general metabolism.  

Minerals dissolve in water 

and are absorbed by roots. 

Air content Provides oxygen for roots, 

microorganisms, and 

animals. 

Lack of oxygen in soil 

prevents plant and animal 

growth. 

Mineral content  Needed by plants. A lack of mineral causes 

stunted growth and 

yellowing of leaves – 

chlorosis. 

 

 

Aquatic habitats have special problems compared to terrestrial habitat. These problems include: 

 Light penetration.  Plankton grow best in the upper layers of water due to higher light intensity. 

 Currents move organisms.  Plants & animals are washed away. Need for attachment (e.g. limpets 

and many seaweeds). 

 Wave action moves and damages organisms 

 Salinity.  Salt content means organisms adapt to freshwater or saltwater. Causes problems with water 

moving in or out of organisms and their cells. Limpets live in seawater, not freshwater.  Organisms 

in seashore ponds must be able to withstand changes in salinity (due to rainfall and evaporation). 

 Oxygen in lower concentration. 

 Tides – length of time organisms are exposed or submerged.  Shore plants lose water when tide is 

out.  Organisms on shores have shells or mucilage to retain water. 

 

 

Types of organisms in an ecosystem 
*Producer (autotroph): an organism which makes its own food e.g. moss, fern, photosynthetic bacteria use 

light as the eenrgy source in  photosynthesis and some bacteria use chemosynthesis where energy released 

by chemical reactions is the energy source. 

About 1 % of light is trapped by plants and used to make food. The energy is stored in the chemical bonds in 

e.g. glucose and starch.  Plants break down these molecules to release energy in respiration.  This energy is 

used to do work such as making new cells or repairing old ones.  Most of their energy is lost in the form of 

heat and only about 10% is passed on to other organisms. 

 

*Consumer (heterotroph) is an organism that takes in food from another organism e.g. herbivores, 

carnivores, omnivores, decomposers and saprophytes. 
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Herbivore – an animal which eats plants only e.g. rabbit, greenfly, honeybee. 

Carnivore – an animal which eats meat only e.g. fox, hawk, ladybird. 

Omnivore – an animal which eats both plant and animals e.g. sparrow, crow, blackbird, thrush, badger, field 

mouse, hedgehog. 

Decomposer – feeds on dead organic matter e.g. earthworm, many bacteria and fungi. 

Saprophyte – bacteria and fungi that feed on dead organic matter e.g. Rhizopus 

 

Primary consumer - an animal which feeds on producers e.g. herbivores or decomposers.  

Secondary consumer - an animal that feeds on primary consumers e.g. carnivores and scavengers (who 

feed on animals killed by other souces)  

Tertiary consumers feed on secondary consumers.  

 

Food Chain 
Energy flow 

All organisms need energy to live.  Sun is the primary source of energy.  Energy flows from one organism to 

the next by means of a food chain. 

 

*A food chain is a sequence of organisms in which one is eaten by the next member in the chain. 

e.g.  

1
st
 trophic level second   third   fourth 

 (producer) (primary consumer) (secondary cons) (tertiary consumer) 

 

hawthorn  caterpillar  robin   hawk 

Rosebush  greenfly  ladybird  sparrow   hawk 

Grass   rabbit   fox 

Bramble (blackberry)    field mouse     badger 

Dead leaves   woodlouse     spider 

 

 

 

*A trophic level is the position of a species in a food chain. 

 

 

Pyramid of numbers is a diagram which shows the numbers of organisms at each stage in a food chain.  

 

 

 

 

 

 

 

 

The numbers normally decrease as you move up the pyramid due to high energy loss (about 90% in 

respiration as heat, excretion and decay) at each trophic level and the fact that organisms usually increase in 

size as you go up a pyramid and need to feed on a greater number. 

This limits the length of a food chain (4 or 5 steps).  

 

 

Pyramids of numbers are limited because the size of the organisms can change the standard shape or it may 

not be possible to represent large numbers of organisms correctly. 

Grass 

Field Mouse 

Badger 
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Inverted pyramid of numbers 

 

 

      Lice 

        

 

      Hawk 

      Blackbird 

 

      Blackberry Bramble 

 

Numbers maybe very large due to small size of organisms but this doesn’t mean a big quantity of energy and 

vv. 

 

Food web consists of two or more interlinked food chains. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

Carbon cycle  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Nutrient recycling is the way in which elements (e.g. carbon and nitrogen) are 

exchanged between the living and non-living components of an ecosystem. 
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Roles of organisms in the carbon cycle 

 Plants remove carbon from the environment in photosynthesis and return it in respiration. 

 Animals obtain their carbon by eating plants; they release carbon in respiration. 

 Micrororganisms (such as fungi and bacteria) return carbon to the environment when they 

decompose dead plants and animals. 

Burning fossil fuels increases carbon dioxide in air and deforestation decrease uptake of carbon dioxide by 

plants. 

Nitrogen cycle  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Nitrogen fixation 

Nitrogen is needed by plants to make proteins, DNA, RNA, ATP, NAD+, NADP+, Chlorophyll etc.  

Nitrogen fixation is the conversion of nitrogen into nitrate, a form that can be used by plants.  This is 

carried out by volcanic action, lightning, industrial processes and by some bacteria. Nitrogen-fixing 

bacteria can be found free in the soil or live in the root nodules of legumes (peas. beans, clover)The 

bacteria use the plant as a carbohydrate source of energy, protection & shelter (anaerobic conditions too) 

and the plant uses the nitrate produced by the bacterium (e.g. of mutualism).   

 

2. Assimilation 

Nitrates are converted into plant and animal protein, DNA and RNA. 

 

3. Decomposition: 

Bacteria and fungi of decay convert the dead remains of plants or animals or their waste products to 

ammonia (NH3). 

 

4. Nitrification: 

The ammonia is converted to nitrites and then to nitrates by nitrifying bacteria. 

 

5. Some of the nitrate formed in the soil is absorbed and assimilated by the plants. 
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6. Denitrification: 
The conversion of nitrates to nitrogen gas.  It is carried out by denitrifying bacteria in the soil.  These 

bacteria are anaerobic and live in swampy soil or deep down in the soil (where water collects). 

 

Role of organisms in the nitrogen cycle. 

 Bacteria play a central role: 

Nitrogen-fixing bacteria, which convert atmospheric nitrogen to nitrates. 

Bacteria of decay, which convert decaying nitrogen waste to ammonia. 

Nitrifying bacteria, which convert ammonia to nitrates/nitrites. 

Denitrifying bacteria, which convert nitrates to nitrogen gas.  

 

 Fungi, like bacteria, help to convert dead plants and animals and their wastes into ammonia in the 

soil. 

 Plants absorb nitrates from the soil to make proteins. 

 Animals consume plants and use it to form animal protein. 

 

Man plays a part in the cycle by adding nitrogen rich fertilisers to the soil and by using manure. 

 

Ecological relationships – factors that control populations. 
These factors include competition, predation, parasitism and symbiosis (know definition and one example). 

1. Competition 
Competition is the struggle between organisms for the same resource e.g. grass, dandelion, 

buttercup and daisy compete for space, light, water, minerals; fox, thrush and hedgehog compete for 

earthworms. 

 

Competition reduces population numbers. 

 

Intra-specific competition takes place between members of the same species.  

Inter-specific competition involves different species e.g. blackbirds and thrushes competing for snails and 

insects. 

 

Two types of competition are: 

1. Contest competition is an active physical confrontation between two organisms which allows one to 

win the resource e.g. competing stags (red deer) interlock anthers until one withdraws when 

competing for a mate.  Robins – birdsong in spring is male robins warning off others from their 

territory. 

2. Scramble competition each organism tries to acquire as much of the resource as possible e.g. chicks 

in nest depending on parent for food. 

 

Effects of competition - brings about evolution of a better-adapted species and elimination of the less well-

adapted species. 

 

Adaptations to survive competition  
 A grass plant produces large quantities of pollen increasing its chance or reproduction. 

 Blackbird ‘song’ is to warn competitors to stay away. 

 Yellow petals of buttercups to attract insect pollinators. 

 Bacteria in soil secrete chemicals to inhibit their competitors. 

 The caterpillar of the cabbage white butterfly chews on cabbage leaves, while the adult butterfly 

drinks nectar from flowers. 

 Creeping buttercup uses fast-grwoing horizontal stems to colonise the habitat faster than dandelions. 
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Some effects of biotic factors on organisms 

Factor Effect Example 

Food The more food that is 

available, the greater the 

number of organisms that 

will survive. 

The number of berries 

affects the number of 

blackbirds. The amount of 

plankton affects the 

number of mussels. 

Parasitism (organism 

taking food from a living 

host) 

Parasite weakens the host 

and may reduce their 

numbers. 

Fleas infect foxes and 

rabbits. Sea lice infect fish. 

Pollinations and seed 

dispersal 

Many plants require 

animals to carry pollen and 

seeds. 

Insects pollinate many 

plants.  Birds disperse 

seeds when they eat fruits 

and egest the seeds. 

Humans Humans can have a huge 

positive or negative effect 

on other organisms. 

Pollution destroys the 

environment.  New parks 

form new environments 

for life. 

 

2.  Predation 
Predation is the catching, killing and eating of prey by its predator. 

 

Predator: an animal which kills other animals to use as a source of food.  

Prey Predator 

Insects Spiders 

Fish/Game birds Humans 

Aphids Ladybird 

 

 

Predator adaptations (know three) 

Fox has reddish fur = camouflage to avoid detection by rabbits. 

Long canine teeth to kill prey and tear flesh. 

Great speed to outrun prey to capture it. 

 

Factors that improve the efficiency of predators: 

 Keen eyesight (e.g. hawk and other birds of prey), hearing, sense of smell and dentition 

 Catching whatever is easy, prevents wasting energy. 

 Being able to change diet as numbers of prey change e.g. foxes and spiders. 

 Living in packs can help locate food and make prey easier to catch. 

 Being able to migrate to areas where the prey is more plentiful 

 Camouflage 

 Catch large, rather than many small prey. 

 Ladybirds have strong mouthparts to enable them to chew aphids. 

Prey adaptations (know three) 

Features that assist prey to avoid being eaten: 

Rabbit digs narrow underground burrows – large predators are too big to enter. 

Long ears – good hearing to detect predator. 

White tail – conspicuous warning signal to other rabbits. 
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Plants 

 Some have thorns, spines and stings e.g. holly and cacti. 

 Some plants have a nasty taste to deter predators e.g. giant hogweed. 

Animals 

 Some can swim, fly and run faster than predator. 

 Mimicking animals the predator would normally avoid e.g. hoverfly is a harmless insect but protects 

itself by mimicking the colouration of wasps. 

 Staying in large groups e.g. in flocks and herds like deer. 

 Camouflage enables them to blend with surroundings e.g. greenfly, stick insects, frogs. 

 Warning colouration as seen in many butterflies and moths e.g. the spots on the wings of the 

peacock butterfly appear as eyes. 

 Poisons e.g. caterpillar of large white butterfly, ladybirds contain large amounts of formic acid, 

which is unpalatable to predators. 

 Mice flee and hide to avoid being eaten. 

. 

 

Effects of predation in ecosystem: 

Predation maintains the prey species at a sustainable level. Predation is a major factor in evolution of the 

prey species. 

 Predation initially increases the numbers of predators and decrease the number of prey.   

 The numbers of predators and prey often show repeated cycles of rising and falling numbers. 

The predator-prey relationship (know one) is used in biological control of pests e.g. ladybirds are used to 

control greenfly and certain bacteria are used to control the larvae of butterflies and prevent them from 

destroying crops (e.g. cabbage). 

 

3. Parasitism 
Parasitism occurs when two organisms of different species live in close association and one 

organism (parasite) obtains its food from, and to the disadvantage of, the second organism (host). 

 

Parasite is an organism that feeds from and harms another organism.  

Endoparasites: feed in a living host e.g. liverfluke, potato blight fungus, bacteria of disease in human body. 

Ectoparasites: feed on the outside of the host e.g. fleas, athletes foot fungus, mosquitoes on human skin, 

greenfly on a rosebush, blood-sucking leeches on human skin, lice on hawks 

Parasites are often thought of as predators but they differ by: 

Being smaller, often attacking from within, being dependent on one particular host, and only do a small 

amount of damage to host so that they do not harm their food source or home. 

Parasites sometimes reduce the numbers in a population e.g. potato blight or disease-causing bacteria, but 

often have little effect on host numbers. 

 

4. Symbiosis 
Symbiosis is a close relationship between two organisms of different species in which at least one of them 

benefits. 

Symbiosis increase the numbers of both species. 

 

In one type, mutualism, both benefit. 

 Lichen- it consists of a fungus and an alga.  The alga makes food for both and the fungus absorbs 

minerals and water for both and give protection and support.  

 Nitrogen–fixing bacteria in root nodules of legumes e.g. clover.  Bacteria provide nitrates for plant to 

make protein and plant provides carbohydrates, shelter and anaerobic conditions for bacteria. 
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 Bacteria –living in large intestine, supply us with vits B and K and protect us from pathogenic 

bacteria. We supply bacteria with food, water and protected site to live. 

 Niche is the role a species plays in the ecosystem (its way of life!) 

 e.g. what it eats, what it is eaten by, how it interacts with other organisms and with its abiotic 

environment 

 

 

Population dynamics refers to the factors that cause changes in population numbers. 

Predator-prey numbers interact due to: 

 availability of food, which increases predator numbers when high but reduces them when low; 

 concealment, which means that some prey survive by hiding from the predators; 

 movement of predators, which means that predators move to new areas when prey numbers are low. 

 

Graph: 

Number of prey builds up, the number of predators rise.  Then more of the prey are killed, and so their 

numbers fall. Then there will be fewer predators and their numbers will fall.  Cycle repeats 

Hunting can reduce predator nos. 

 

Human population continues to rise despite famine, disease, war and contraception. 

 

The sudden increase in the twentieth century was due to fewer infant deaths and people living longer as a 

result of improved sanitation and medicines and disease eradication programmes. 

 

 Famine occurs when an acute shortage of food affects a population.  Can lead to starvation, death 

and mass emigration. Famine often linked to war as war zones have reduced agriculture. 

 Disease 

The ability to control and cure diseases (vaccines, antibiotics, improved sanitation, insecticides, safe 

anaesthetics, improved surgical methods and new drugs) have helped to reduce the death rate and 

increase human numbers. 

 Wars 

War normally reduces population numbers temporarily due to death. Baby booms often follow wars. 

 

 Contraception 

The use of contraceptives has reduced the birth rate. 

 

 

 

Human impact on an ecosystem e.g. by pollution, conservation and waste management. 

 

 

 

 

Pollutants are the substances that cause the undesirable change.  Most pollution arises from human activities 

such as dumping, sewage disposal, litter, radioactivity and noise. 

Natural pollutants include volcanic emissions and smoke from forest fires. 

Pollution can affect air, freshwater, sea and soil or land. 

Types of pollution 

 Domestic pollutions – household wastes 

 Agricultural pollution – use of sprays to control pests and weeds, overuse of fertilisers, and disposal 

of farm wastes such as slurry and silage effluent. 

Pollution is any undesirable change in the environment. 
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 Industrial pollution includes that may cause acid rain, and wastes that may damage rivers. 

 

Learn one pollutant – its effects and one control method.  Relate it to your habitat study. 

 

Ozone depletion – an example of air pollution 

Ozone is a gas (O3) that forms a protective layer above the surface of the earth. It absorbs and shields the 

earth from incoming UV radiation. Ozone depletion is caused by CFCs e.g. in spray cans, refrigerators, 

insulating foam and industrial detergents.  Some fire extinguishers (halons) and agricultural sprays 

(fumigants) also destroy ozone, as do emissions from high-flying jets. 

 

Effects of ozone depletion 

Ozone absorbs harmful UV radiation from sun.  Increased UV radiation can: 

damage DNA and cause skin cancer, eye cataracts (lens in the eye lose transparency) and weakened 

immunity.   

Serious damage to crops and plant life, 

Plankton may be depleted thus affecting aquatic food chains and less oxygen to breathe. 

 

Control of ozone depletion 

A reduction in use of CFCs will eventually allow the ozone to be replenished.  Ozone is formed by the 

reaction of UV light with oxygen. 

CFCs are now being replaced by HFCs which break down much faster and do not reach the upper 

atmosphere. 

Do not use sprays or foam products that contain CFCs. 

Fridges should not be dumped in landfill sites. They should be returned to organisations that will dispose of 

their CFCs in an environmentally friendly way. 

 

Global warming 

Carbon dioxide is a greenhouse gas as well as methane, CFCs and nitrogen oxide.  They form an insulating 

layer (glass in greenhouse) allowing sun through but stop much of it escaping out to space. 

Source of greenhouse gases = burning fossil fuels and deforestation (less p/s). 

Global warming may cause the following effects: 

 Sea levels may rise due to ice melting and the expansion of hot water.  This may cause increase 

flooding. 

 Weather patterns may later (e.g. more stormy weather), which in turn will affect wildlife and 

agriculture. 

 It may cause the Gulf Stream to reverse its direction of flow.  This would cause very cold water to 

flow past Ireland and would have a huge impact on our climate. 

 Increased crop yield (more CO2 and higher temps. for p/s). 

 Increased insect pop. and spread of tropical diseases. 

 Decreased amount of water due to evaporation and transpiration (deserts). 

 Increased frequency of droughts, hurricanes, cyclones and forest fires. 

 

 

 

 

 

 

 

 

 

Conservation is the wise management of our existing natural 

resources. 
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Conserve the breeding grounds and habitats of animals close to extinction e.g. giant panda in China, 

corncrake in Ireland.    Seeds banks e.g. National Botanic Gardens and breeding programmes in zoos help to 

prevent extinction. Role of national parks e.g. Killarney, Letterfrack, Glenveagh and the Burren is to 

conserve and promote habitats and wildlife. 

 

Conservation Practices – learn one from either agriculture, fisheries or forestry 

 

Fisheries 

Problems are pollution, overfishing and use of small-mesh nets. 

 

 Pollution reduces amount of fish in waters.  It may take years to replenish. 

Reduce pollution which kills fish and prevents migratory fish e.g. salmon from reaching breeding 

grounds. 

 

 Overfishing 

Fish quotas are set to ensure that enough fish are left to replenish the stocks 

 

 Net size 

Use large-mesh nets so that young fish can escape and breed. 

 

Monitor the fisheries by: 

 Taking and analysing water samples 

 Checking fish catches and fishing equipment 

 Sampling fish stocks to calculate their numbers. 

 

 

Waste Management involves preventing pollution and conserving the environment 

Know one example from agriculture, fisheries, forestry. 

 

Agriculture 

Slurry – a liquefied waste material produced by animals- contains high levels of nitrogen and phosphorus 

which cause algal bloom.  When these algae die they are decomposed by bacteria which use up the oxygen 

in the water depleting it for other plants and animals.  This addition of nutrients to fresh water is called 

eutrophication. 

By controlling the release of nutrients into rivers and lakes the water quality can be improved.  Slurry can 

also be stored in leakproof pits. This slurry can then be spread out on dry land in the summer as nutrients for 

plants. 

 

Fisheries 

. 

The wasteparts of fish are neutralised by formic acid, pulped, dried and recycled as fertiliser or pig feed. 

 

Forestry 

Waste products include tops of trees, small branches, tree stumps, roots and sawdust. 

Tops of trees and large braches are converted to sawdust, which is used to form processed wood e.g. MDF. 

The rest are allowed to decay and return nutrients to the soil. 
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Problems associated with waste disposal 
 Wastes may contain many microorganisms that could cause disease. If not properly treated these m/o 

could be spread by wind or enter drinking water supplies. 

 Toxic chemical released from wastes can enter drinking water supplies. May also have serious 

effects on plant and animal life in the environment. 

 Nutrients released from waste can cause enrichment (eutrophication) of water supplies, which may 

lead to the death of aquatic plants and animals. 

 Waste in landfill sites can be unsightly, can attract undesirable scavengers such as rats and gulls, and 

can produce unpleasant smells. 

 Dumping waste at sea may lead to pollution of the sea. 

 Incinerators burn waste at high temperatures.  There is a fear that poisonous gases may be released in 

the process. 

 

Roles of microorganisms in waste management. 
Landfill sites: 
Waste is covered with soil. Bacteria and fungi in this break down the organic (biodegradable) materials. 

 

Sewage: 
Small amounts entering a river can be broken down by the bacteria and fungi. Large amounts have to 

specially treated so that it can be safely released into rivers or sea. 

Primary (physical) sewage treatment 

 Screening –  metal grills remove large objects e.g. branches and plastic containers. 

 Sedimentation – water stored in tanks and particles such as stones and sand settle to the bottom.  

The solid waste that settles out is sludge. 

 

Secondary (biological) treatment 

Treatment with bacteria and fungi to break down the organic matter.  Some of the nutrients are removed and 

disease-causing microorganisms are inactivated. 

The sludge is place in an enclosed tank, where it is broken down by bacteria.  Biogas generators collect the 

methane and may use it as a fuel source to generate electricity for the sewage plant. 

The liquid of the waste passes into large, shallow tanks where up to 98% of the organic waste is broken 

down by bacteria and fungi. The waste water is normally treated with chlorine to destroy any remaining 

organisms. 

 

Tertiary treatment 

Sometimes used to remove mineral nutrients from the water (very expensive). 

 

 

 

 

Waste minimisation 
 Reduce waste at source i.e. reduce packaging of goods (now a charge on plastic bags in Ireland). 

Buy loose vegetables and fruit 

 Re-use – reuse carrier bags when shopping, reuse glass bottles, unwanted clothing charities. 

 Recycle – sort household waste and use Bring Banks/Collection Scheme 

Compost bin – vegetable peelings and garden waste. The compost can be added to soil to improve 

the growth of plants. 
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1.4.1 – 1.4.4 Ecology, Ecosystem, Biosphere and Habitat 

2005 OL 

1.  Explain four of the following terms that are used in ecology. 

(a)  Biosphere  

(b)  Habitat  

2005 OL 

10.  (a)  (i)  What is an ecosystem? 

(ii)  Name two ecosystems found in Ireland.        (9) 

2006 OL  

1.  Use your knowledge of ecology to answer four parts of the following. 

(c)  The place where an organism lives is called its The parts of the earth and atmosphere in which life is 

found is called the ..…………….. 

2007 OL 

2.  Choose a term that is used in ecology from the following list and place it in column A to match the description 

in column B. The first one has been completed as an example. 

 

predator, habitat, biosphere, niche, ecosystem 

 

Column A Column B 

Predator Kills and eats other animals 

 All parts of the earth and its atmosphere where life exists 

 A community of organisms and their environment 

 The role of an organism in an ecosystem 

 Place where an organism lives 

 

2009 OL 

2. Choose each term from the following list and place it in Column B to match a description in Column A. The 

first one has been done as an example: 

trophic level, niche, habitat, ecosystem, biosphere 

Column A Column B 

Where an organism lives habitat 

All places where life is possible  

Organisms and their environment  

 

2010 OL 
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10.  (a)  In ecology we study ecosystems, habitats and communities, in which every organism has its own 

niche. 

Explain what is meant by 

(i)  an ecosystem 

(ii)  a habitat 

             (9 

1.4.1 - 1.4.4 Ecology, Ecosystem, Biosphere and Habitat 

2004 HL 

10.  (a)  Explain the following terms that are used in ecology: biosphere, habitat,  

2006 HL 

2.  Answer the following questions in relation to your study of ecology. 

(a)  What is the biosphere? 

2008 HL 

7.  (a)  (i) What is a habitat?  

(ii) What is an ecosystem?...………………………………............................................................ 

2010 HL 

5.  Explain each of the following terms from your study of ecology.  

(a)  Biosphere  

(b)  Ecosystem 

 (c)  Habitat  

1.4.5 Environmental Factors 

SEC Sample Paper OL 

4.  The graph below shows the changes in the number of wrens in a small wood over a twelve month period. 

 
How many wrens were present in the wood in June? During which months does the wren’s breeding season 

occur? 

Why do you think that breeding takes place during the months that you have mentioned above? 

Suggest two reasons why the number of wrens declines in the autumn. 
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2006 OL 

10.  (b)  Study the graph, which shows how the number of thrushes in a wood changes in the  

course of a year, and then answer the following questions. 

 

 
(i)  What does the graph tell you about the number of thrushes? 

(ii)  Suggest one reason for the change in the number of thrushes at A. 

(iii)  Suggest two reasons for the change in the number of thrushes at B. 

(iv)  Would you expect similar changes in numbers for other small birds in the wood? 

Explain your answer.          

 (27) 

2007 OL 

10.  (c) (iv)  What is meant by an abiotic factor? 

2009 OL 

10. (a) (i) Distinguish between biotic and abiotic factors. 

(ii) An edaphic factor is an example of an abiotic factor. Explain the underlined term. 

(9 

(c) Read the following extract and answer the questions that follow. 

‘Invasion of the jellyfish: Mediterranean on alert as hundreds suffer from stings.’ 

As thousands of tourists head to the Mediterranean, their holiday enjoyment is being threatened by hordes 

of jellyfish. French emergency services received more than 500 calls for help in a single day. It is a 

pattern being repeated along the shores of Mediterranean. Much of the southern – and even northern – 

coastlines of Spain have been hit. Paddlers and swimmers suffered painful stings from a species 

commonly known as the mauve stinger. 

When a person is stung the venom (poison) from the jellyfish stinging cells causes swelling, redness and 

oozing. The venom can also cause an allergic response. There is no anti-venom and vinegar is useless. 

Jellyfish have no autonomy of movement and are swept around the oceans by wind and tide. This is the 

eighth year in succession that they have stormed the smartest resorts in the Mediterranean.  
[Article adapted from the Independent on Sunday (U.K.) 24th July 2008. By Matthew Kay in Paris, Elizabeth Nash in Madrid 

and Peter Popham in Rome.] 

 (ii) Which species of jellyfish was involved in the invasion along Mediterranean shores? 

(iii) Name one country that has been affected by this invasion. 

(iv) Give two ways in which the jellyfish venom can affect a person. 

(v) Suggest why jellyfish produce a venom. 

(vi) These jellyfish are usually found in tropical waters. Suggest one reason for their increased 

occurrence in the Mediterranean in recent years. 

(vii) What do you think is meant by the phrase “Jellyfish have no autonomy of movement”? 

 

1.4.5 Environmental Factors 

2004 HL 

10. (b) In ecological studies it is found that the distribution of organisms is influenced by  
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abiotic and biotic factors. 

 

(i) Distinguish between the underlined terms. 

(ii) Name an ecosystem that you have investigated and give an example of an abiotic factor that 

influences the distribution of a named plant in the ecosystem. 

(iii) In the case of your named ecosystem give an example of a biotic factor that influences the 

distribution of a named animal. 

2005 HL 

12.  (b)  Read the following extract and then answer the questions below. 

“A migratory flight involves preparation. The initial stimulus for spring migration among birds 

wintering in European latitudes comes from the increase in day length past an initial threshold. 

Physiological changes encourage the deposition of fat, particularly beneath the skin (subcutaneous) and 

inside the abdomen (visceral). Fat is the vital fuel used by migrating birds, which often have to cross long 

stretches of sea or perhaps desert where feeding opportunities are either non-existent or very limited.  

Wildfowl preparing for migration, therefore, increase their food intake in order to lay down that 

vital fat and this shows itself in increased time spent feeding. Conveniently, for plant-eating species such 

as the grazing geese and wigeon, the onset of spring growth in the plants means higher levels of nutrients 

in the growing tips on which the birds feed.” 

[From Wildfowl, Ogilvie and Pearson, 1994 Hamlyn Limited] 

 

(i) What is the stimulus for spring migration? 

(ii) Suggest two reasons why birds migrate. 

(iii) What is the “vital fuel” used by migrating birds? 

(iv) Give two locations in the body in which this vital fuel may be found. 

(v) Suggest what happens to this fuel in the body tissues of the birds. 

(vi) In which part of plants do wigeon find the highest level of nutrients? 

(vii) Suggest a reason for the nutrient levels being highest in this part of the plant. 

(27) 

 

2007 HL 

12.  (a)  Explain the following terms that are used in ecology: edaphic factor. 

2009 HL 

3.  (e)  Explain the term edaphic.  

(f)  Give an example of an edaphic factor.  

 

2010 HL 
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5.  Explain each of the following terms from your study of ecology.   

(e)  Biotic factor  

1.4.6 Energy Flow 

S.E.C. Sample Paper OL 

14.  (b)  Answer the following questions in relation to the flow of energy through an ecosystem. 

(i) What is the source of energy for the earth’s ecosystems? 

(ii) Name the process that takes place in plants in which this energy is converted to a usable form. 

(iii) What substance do plants possess that allows them to carry out this conversion? 

(iv) Energy flows along food chains. In the food chain A  B  C give an example of each from the 

organisms that you found in a named ecosystem. 

(v) Is there more energy available for organism B or C? Explain your answer. 

(vi) A food web can be thought of as a number of interlinked food chains. Using the named 

organisms A, B, C from (iv) above and three other named organisms, construct a food web that is 

found in the ecosystem you have studied. 

2004 OL 

6.  Answer the following questions in relation to the food web shown below. 

 

 

 

 

 

 

 

 

 

 

 

Write out a food chain with four organisms in it  

Name the primary producer in the web.  

Name two secondary consumers in the web. 

Name two herbivores in the web. 

Name one omnivore in the web.   

Name one carnivore in the web   

2005 OL 

1. Explain four of the following terms that are used in ecology. 

(c)  Consumer  

(d)  Producer  
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2006 OL 

1.  Use your knowledge of ecology to answer four parts of the following. 

 (a)  An organism which makes its own food is called a  

(b)  An organism that eats another organism is called a  

(d)  The primary source of energy in an ecosystem is the  

 

2006 OL 

10. (a)  (i)  What is a pyramid of numbers? 

(ii)  Using organisms from the ecosystem that you have investigated draw a pyramid of numbers to 

show at least three trophic (feeding) levels.     (9) 

2007 OL 

10.  (a)  (i)  What is the principal source of energy for the Earth’s ecosystems? 

(ii)  Name the process that converts this energy into chemical energy in plants.  (9) 

 

(b)  Answer the following questions in relation to the food web shown in the diagram. 

(i)  Name a producer. 

(ii)  What does the animal plankton feed on? 

(iii)  What feeds on the animal plankton? 

(iv)  Why are periwinkles referred to as primary consumers? 

(v)  Starting with a producer, complete a food chain with four trophic (feeding) levels,  

naming each organism involved.         

(24) 

 

2008 OL 

1. (a) The following food chain is from a hedgerow. 

 

Complete any four of the following by reference to this food chain. 

(a) The primary consumer in this food chain is  

(b) If the number of sparrowhawks increases, the number of blue tits may  
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(c) In this food chain the hawthorn leaves represent the  

(d) Name a carnivore from this food chain  

(e) The number of trophic (feeding) levels in this food chain is limited by the small transfer of 

______________________ from one level to the next. 

2009 OL 

2. Choose each term from the following list and place it in Column B to match a description in Column A. The 

first one has been done as an example: 

trophic level, niche, habitat, ecosystem, biosphere 

Column A Column B 

Where an organism lives habitat 

Position in a pyramid of numbers  

 

2010 OL 

10.   
(b)  (i)  Name an ecosystem you have studied and construct a simple food chain from that 

ecosystem. 

(ii)  What is meant by a trophic level? 

(iii) Name the trophic levels A, B and C in the pyramid of numbers shown below.  

 
 

 
(iv)  If all the organisms at C were removed (e.g. by disease) suggest what would happen to  

the organisms at B?  

1.4.6 Energy Flow 

2004 HL 

10. (b) (iv) What is meant by a pyramid of numbers? Construct a pyramid of numbers from 

organisms in the ecosystem that you have studied. 

(v) What term is used by ecologists to describe the organisms that form the base of the pyramid?  

2006 HL 

2. Answer the following questions in relation to your study of ecology. 

(c) Construct a grazing food chain containing at least four trophic levels in the space below. 

(d) In your food chain in (c) identify each of the following 
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 1. A predator ………………………………………………….…………………………… 

2. A producer  

3. A secondary (second order) consumer ………………….……………………………… 

4. A primary (first order) consumer ………………………….………..………………….. 

2007 HL 

2.  (a)  In ecology what is meant by a trophic level?  

(b)  Complete the pyramid of numbers by naming an organism in each case of A, B, C and D. 

 

(c)  Which letter represents the producer in the pyramid?  

(d)  Comment on the relative sizes of an individual producer and an individual primary consumer in the 

pyramid. 

2008 HL  

10. (b) Read the following extract, study the graph below and answer the questions that follow. 

“The application of pesticides to strawberry plants in an attempt to destroy cyclamen mites that were 

damaging the strawberries killed both the cyclamen mites and the carnivorous mites that preyed on them. 

But the cyclamen mites quickly re-invaded the strawberry fields while the mites that preyed on them 

returned much more slowly. The result was that the cyclamen mites rapidly increased in density and did 

more damage to the strawberries than if the pesticide had never been applied.”  
(Adapted from W.T. Keeton and J. L. Gould. Biological Science. New York: W.W. Norton & Co., 1993)  

(v) Draw a pyramid of numbers to include each of the organisms mentioned in the extract above. 

2010 HL  

5.  Explain each of the following terms from your study of ecology.  

 

 (f)  Food Web  

2010 HL 

12.  (a)  (i)  Where are primary producers found in a pyramid of numbers?  

2010 HL 

12. (c)  In your answer book, say whether each of the following statements is true or false and give a 

reason  

for your choice in each case:  

 (ii)  The herbivores in an ecosystem normally live long lives.  

(iii)  The only remaining natural ecosystems in Ireland, for example mountain land above the 

heather 

line and salt marsh, are ones for which mankind has no use.  

1.4.7 Niche 

2005 OL 

1. Explain four of the following terms that are used in ecology. 
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(e) Niche  

2009 OL 

2. Choose each term from the following list and place it in Column B to match a description in Column A. The 

first one has been done as an example: 

trophic level, niche, habitat, ecosystem, biosphere 

Column A Column B 

Where an organism lives habitat 

Organism’s role in ecosystem  

 

2010 OL 

10.  (a)  In ecology we study ecosystems, habitats and communities, in which every organism has its own 

niche. 

Explain what is meant by 

 (iii)  a niche.           

   (9) 

1.4.7 Niche 

2004 HL 

10. (a) Explain the following terms that are used in ecology: niche. 

2007 HL 

12.  (a)  Explain the following terms that are used in ecology: niche  

2009 HL 

3.  (c)  Explain the term niche.  

1.4.8 Nutrient Recycling 

S.E.C. Sample Paper OL 

14.  Answer any two of (a), (b), (c).          (30, 30) 

(a)  Study the following word diagram and then answer the questions that follow. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Ecology 
 

07/01/2012 Page 24 
 

  (i)  Give the term used to describe the events outlined in the diagram 

  (ii)  Give an example of an herbivore and of a carnivore found in an ecosystem you have studied (not 

domesticated or farm animals). 

  (iii) Name an important group of biomolecules that plants make from nitrates. 

  (iv)  Y indicates the return of nitrogen to the environment. State one way in 

   which this happens. 

  (v)  X indicates the change of nitrogen gas to nitrate and other useful compounds. What name is given to 

this process? 

  (vi)  Name a group of organisms that can carry out X. 

  (vii)  Farmers add nitrates as fertilizers to the soil. They are advised not to spread fertilizers if heavy rain is 

forecast. Why do you think they are given this warning?     (30) 

2008 OL 

10 (a) (i) What is meant by nitrogen fixation? 

(ii) Name a group of organisms involved in nitrogen fixation.     (9) 

2009 OL 

12. (a) (i) Decomposition is essential for the addition of nutrients to the soil. Explain the underlined  

term. 

(ii) Name two groups of micro-organisms in the soil which are responsible for decomposition. 

            

  (9 

(iii) 2010 OL 

1.  (a)  The diagram shows the carbon cycle.  

 

 

 

 

 

 

 

 

Name the processes A, B, C, and D.  

 (b)  Name the substances labelled X.  

(c)  Why are elements recycled in nature?   

(d)  Name one group of organisms responsible for process 1 in the diagram.  

1.4.8 Nutrient Recycling 

2004 HL 

1.  Answer any five of the following. 

(c) The conversion of atmospheric nitrogen to nitrates by bacteria is called  
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2007 HL 

12.  (b)  (i)  What is the function of the nitrogen cycle? 

(ii)  What is meant by nitrogen fixation? 

(iii)  What is meant by nitrification? 

(iv)  Describe, using words and/or labelled diagrams, the events of the nitrogen cycle. 

1.4.9 Human Impact on an Ecosystem 
S.E.C. Sample Paper OL 

14.  Answer any two of (a), (b), (c).          (30, 30) 

 (c) (i)  Explain what is meant by pollution. 

(ii)  Give an example of pollution and describe how this form of pollution can be controlled.  

(iii)  Human populations are producing waste materials in ever-increasing amounts. 

   Many of these wastes are serious threats to the environment. 

   1. Describe some of the problems associated with waste disposal. 

   2. Give an outline account of one example of waste management. 

(iv) Explain what is meant by conservation.  

(v) Give a brief account of a conservation practice with which you are familiar. 

(30) 

2005 OL 

10.  (c)  (i)  What is meant by pollution? 

(ii) Describe a human activity that may result in pollution. Suggest a way in which this pollution could 

be prevented. 

  (iii)  What do you understand by the term conservation? 

(iv)  Suggest three reasons for conserving wild animals and plants.    (30) 

2006 OL 

10.  (c)  Answer the following in relation to waste management in Ireland. 

(i) Waste management is becoming an increasingly difficult matter. Suggest two reasons for this. 

(ii) Describe one method of waste management by reference to agriculture, fisheries or forestry.  

(iii) Suggest some ways of minimizing waste.       (24) 

2008 OL 

10. (c) (i) What is meant by pollution? 

(ii) Give an example of pollution which may result from domestic (household) or industrial or 

agricultural activity. 

(iii) Suggest two ways to prevent or control pollution. 

(iv) Write a short paragraph (about 5 lines) on waste management.    (24) 

2010 OL 

10.  (c)  The great pressure put on wildlife by the growing human population has caused many species to  

become extinct. Habitat destruction, over-exploitation and environmental pollution have been the  

main causes.  

There is a clear need for conservation if such a trend is to be halted. Conservation has many practical 

outcomes from which humans will benefit in future years. 

 
(Adapted from Advanced Biology, 3

rd

 Edition, J. Simpkins, J. I. Williams)  

 

(i)  Explain the underlined words from the passage.  

(ii)  State the effect of any one named pollutant.  

(iii)  Outline one conservation measure carried out by one of the following industries:  

agriculture or forestry or fisheries.  
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(iv)  Name one problem associated with waste disposal.  

(v)  State one role of microorganisms in waste management.       (24) 

1.4.9 Human Impact on an Ecosystem 

2004 HL 

5. (a) What is meant by pollution?  

Give an example of a human activity that results in the pollution of air or water  

Suggest a means of counteracting this pollution.  

(b) Explain conservation in relation to wild plants and animals.  

Suggest two reasons for conserving wild species. 

State one conservation practice from agriculture or fisheries or forestry  

2006 HL 

10.  (c) (i) Explain what is meant by pollution. 

(ii) Give an account of the effects of a named pollutant of domestic, agricultural or industrial origin. 

(iii) Describe one way in which the pollution that you have indicated in (ii) might be controlled. 

(iv) Outline the problems associated with the disposal of waste. Suggest two ways of minimising 

waste. 

2008 HL 

10. (c) (i) Waste management is a matter of growing concern in Ireland as the population expands. 

Outline three problems associated with waste disposal. 

(ii) Give an example of waste produced in agriculture or fisheries or forestry and describe how it is 

managed. 

(iii) Suggest two methods of waste minimisation. 

(iv) Give one example of the use of micro-organisms in waste management.  (24) 

2009 HL 

11.  (a)  (i)  What does an ecologist mean by the term conservation? 

(ii)  Give an outline of one conservation practice used in agriculture or fisheries or forestry. 

H.1.4.10 Pyramid of Numbers 

Extended Study 

2007 HL 

2.  (b) Complete the pyramid of numbers by naming an organism in each case of A, B, C and D. 

 

 (d) Comment on the relative sizes of an individual producer and an individual primary consumer in the 

pyramid. 

2010 HL  
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12.  (a)    

(ii)  Using named examples, construct a simple inverted pyramid of numbers.   

  (9) 

H.1.4.11 Ecological Relationships 

2004 HL 

1.  (e) A relationship between two organisms in which both benefit is called    

2005 HL 

12. (a) (i) What does an ecologist mean by competition? 

(ii) Competition is generally more intense between members of the same species than between 

members of different species. Comment on the validity of this statement. 

(9) 

2007 HL 

12.  (a)  Explain the following terms that are used in ecology: symbiosis. 

2008 HL 

10. (a) (i)  What does an ecologist mean by competition? 

(ii)  Distinguish clearly between contest competition and scramble competition. (9) 

 

 (b)  (vi) Apart from competition and the factor illustrated in the above example, state another 

factor that limits population growth. 

2009 HL 

3.  (a)  Define predation.  

(b)  Give an example of predation by naming a predator and its prey. 

Predator:  

Its prey:  

2010 HL  

5.  Explain each of the following terms from your study of ecology.  

 (d)  Symbiosis  

2010 HL 

12.  (b)  A paper factory pumps liquid effluent into a river. The effluent contains sugar.  

Oxygen demand is the amount of oxygen needed by organisms living in a river.  

Oxygen concentration is the amount of oxygen dissolved in the river water.  

 
Graph A shows changes in water conditions for several kilometres downstream from the factory outflow. 
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 (ii)  Give one reason why the number of bacteria increases immediately downstream from the  

outflow.  

(iii)  Give one reason why the number of bacteria then decreases further downstream from the  

outflow.  

(iv)  Describe how the oxygen demand changes as the number of bacteria in the water changes.  

(v)  Give a reason for your answer to part (iv).  

 

Graph B shows the changes in oxygen concentration and the number of fish in the same river.  

 

 
 

(vi)  Explain why the curve for fish numbers is the same shape as that for oxygen concentration.  

(vii)  The oxygen concentration in the river water eventually increases with distance from the outflow. 

Suggest two ways by which this oxygen may enter the water. 

[Adapted from Biology for You by Gareth Williams; Stanley Thomas (Publishers) Ltd, 2
nd

 edition 2002.] 

  (27)  

H.1.4.12 Population Dynamics 

2004 HL  

10. (c) Lemmings are small rodents that are widespread in northern latitudes. The graph shows  

the fluctuations in lemming numbers in northern Manitoba between 1929 and 1943. 

 

  
 

[Adapted from J. P. Finerty (1980). The Population Ecology of Cycles in Small Mammals. Yale University 

Press,New Haven.] 
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(iii) What is a predator? The Arctic fox is a predator of the lemming. Copy the graph into you answer 

book and draw on it a graph to show how you would expect the population of the Arctic fox to 

have varied in northern Manitoba during the period 1929 – 1943. 

(iv) Suggest two factors other than predation that might account for the declines in lemmings shown in 

the graph. 

(v) Suggest two factors that may have been responsible for the fairly regular increase in lemming 

numbers shown in the graph.       (27) 

2005 HL 

12. (c) (ii) As a result of a disease, a species of plant disappeared from an ecosystem. 

Suggest three possible effects of the disappearance of this plant on the populations of  

other plants and animals in the ecosystem. 

2005 HL 

13. (c) (iv) Suggest a possible effect on a human population that may result from an increased  

availability of contraception. 

2006 HL 

10.  (a)  The figure below shows the relative sizes of a lemming population (histogram or bars) and the 

percentage phosphorus in forage (curve) over a number of years. 

 

 
(i)  What relationship is indicated between the percentage of phosphorus in forage and the size of the 

lemming population? 

(ii) Suggest an explanation for this relationship.        (9) 

2007 HL 

12.  (c)  (i)  What term do ecologists use to describe an animal which kills and eats other  

animals? 

(ii)  What term is used to describe the animal that is killed and eaten? 

(iii)  If the population of the animals in (ii) declines suggest two possible consequences  

for  the animals in (i). 

(iv)  Give four factors that influence the size of the human population. (24) 

2008 HL  

10. (b) Read the following extract, study the graph below and answer the questions that follow. 

“The application of pesticides to strawberry plants in an attempt to destroy cyclamen mites that were 

damaging the strawberries killed both the cyclamen mites and the carnivorous mites that preyed on them. 

But the cyclamen mites quickly re-invaded the strawberry fields while the mites that preyed on them 

returned much more slowly. The result was that the cyclamen mites rapidly increased in density and did 

more damage to the strawberries than if the pesticide had never been applied.”  

(Adapted from W.T. Keeton and J. L. Gould. Biological Science. New York: W.W. Norton & Co., 1993) 
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(i) Which graph, A or B represents the carnivorous mites? Explain your answer. 

(ii) What term is used to describe the relationship between the cyclamen mites and the carnivorous mites? 

(iii) Suggest two reasons why the cyclamen mite managed to quickly re-invade the strawberry fields. 

(iv) Suggest an alternative to the use of pesticides for controlling the cyclamen mite population. 

2009 HL 

11.  (b)  Read the following passage about foxes and answer the questions that follow: 

Red foxes are found in many ecosystems. A pair of foxes will occupy a territory and will defend it from 

other foxes in the breeding season. Territory boundaries are marked with scent and urine. Red foxes are 

usually solitary and hunt alone except during the breeding season, when they hunt in family groups. The 

young accompany the parents while hunting and foraging in order to learn skills. Red foxes do not 

hibernate and are active all year round though they are nocturnal in habit. They are omnivores but they 

prefer animals such as small rodents, frogs, insects and birds. Preferred plant foods include acorns, 

grasses, fruits and berries. In urban areas they scavenge for discarded human food. They also eat roadkill 

whether in a rural or urban setting. 
(Adapted from: Ontario Ministry of Natural Resources fact sheet: Red fox ecology, 6th June 2007) 

 

1.  Give two activities of adult foxes, apart from breeding itself, which are associated with the 

breeding season. 

2. How is the territorial boundary marked? 

3. How do young foxes learn to hunt? 

4. Suggest a reason why wheelie bins are making life more difficult for urban foxes. 

5. What is meant by the term omnivore? 

6. Suggest an advantage to the fox of being “nocturnal in habit”. 

7. In general, are urban foxes or rural foxes more successful at finding food? Give a reason for your 

answer.          (27) 


