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The Biosphere and Ecosystems 
 

The Biosphere 

The Biosphere is the name we give to all of the world’s ecosystems together. 

 

Ecosystems 

 

The world is made up of huge geographical regions, each with its own climate, vegetation 

and living creatures.  These geographical regions are called Biomes and smaller areas 

within them are called ecosystems. 

 

An ecosystem is made up of living parts (animals, plants etc.) and non-living parts (air, 

rocks, temperature etc.) 

The study of ecosystems is called ecology.  Ecologists are people who study ecosystems. 

 

 

The map shows the very large ecosystems (Biomes) of the world.  

The main biomes are described in detail on the next page. 
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The Main Ecosystems (Biomes) of the World 
 

 Name Where in 
the World 

Climate Vegetation 

 

 

 
Arctic 

The area 

around the 
north pole 

and the south 
pole. 

Very, very 

cold. 
Not much rain 

or snow fall. 

No vegetation. 

 

 
 

Tundra 

The area just 
south of the 
north pole. 

Very cold. 
Not much rain 
or snow fall. 

Frozen soil 
with very few 
nutrients in it. 

Mosses and 
lichens can 

grow. 

 

 

 
Coniferous(Boreal) 

Forest 

Most of 

Canada, 
Sweden, 
Finland and 

Siberia. 

Long, cold, dry 

winters. 
Short, warm, 
wet summers. 

Coniferous 

(cone-
bearing) 
evergreen 

trees. 

 

 

 
Deciduous Forest 

Most of 

Europe, 
China and 
Eastern USA. 

Moderate 

climate, warm 
summers, cool 
winters, rain 

all year. 

Deciduous 

forest. (Trees 
which drop 
their leaves.)  

 

 
 

Temperate 
Grassland 

Large areas 
of Central 

USA, 
Argentina, 
Eastern 

Russia, South 
Africa.  

Hot summers, 
cold winters, 

moderate 
rainfall. 

Grassland, 
good for 

agriculture 
(wheat etc.) 

 

 
 

Tropical Grassland 

Mostly in 
large areas of 

Central Africa 

Hot. There can 
be long 

periods of 
drought 
followed by 

occasional 
heavy rainfall. 

Trees a good 
distance from 

each other, 
grasses, 
shrubs. 

 

 
 

Tropical Rainforest 

Central and 
South 

America, 
Central 
Africa, 

Indonesia 

Very hot and 
wet all year. 

Tropical 
forest. 

http://www.theguardian.com/world/2009/may/03/russia-arctic-nuclear-power-stations
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Desert 

Large areas 
of Western 

USA, 
Northern 

Africa, 
Central Asia, 
Australia 

Very dry, but 
temperature 

can vary 

Very little 
vegetation, 

adapted to dry 
conditions 
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Ecosystem = Habitat + Community 
 

Ecosystem 

An Ecosystem is a biological unit made up of living and non living parts.  
Living parts are the animals, insects and plants etc. 

Non-living parts are the soil, rocks, water, temperature, air etc. 

Habitat  

The habitat is the place where an organism lives. It could be in woodland, a rock pool, a 

river etc. 

Community  
The community is all the organisms living in an ecosystem (plants, animals and 

microorganisms). 

Population  

A population is a group of organisms of the same species.  For example there could be a 

population of rabbits in a grassland habitat. 

 

 

 
 

In the marine ecosystem above, the community ranges from seabirds to dolphins, red 

cod, sea stars, bryozoans and bacteria. 

There is a population of zooplankton whose habitat is the deeper parts of the sea. 
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Sampling Techniques 
 

There are various ways that you can find out how many animals, plants etc. there are in a 

population in a particular area by using one of the sampling techniques below. 

 

1. Quadrats 

A quadrat is a square frame.   

It is used for measuring the number of species in or on 

the soil which do not move around at all (or do not 

move around much) for example daisies or 

earthworms. 

 

The quadrat covers an area of ground, usually a 

quarter of a square metre.  

 

When you find out how many of the species there are 

in the quadrat, you can calculate how many there are in a large area. 

• You should put the quadrat on the ground randomly (without choosing very carefully 

where it is placed). 

• You should do this several times, at least four, but the more you do it the more reliable 

(you can trust them) your results are likely to be. 

• You should count the number of the organisms you are investigating in each quadrat and 

then work out the average number of all the times you placed the quadrat. 

• Then you can multiply the result by the size of the area you are investigating. 

 

Example:  
You placed the quadrat 4 times and counted the number of daisies in the quadrat each time. 

Results: 

Quadrat Number of daisies found 

1 5 

2 8 

3 3 

4 0 

 

Total number of daisies = 16 

Average number of daisies is (16 ÷ 4) = 4 daisies in each quadrat. 

 

The four quadrats taken together make up one square metre of land. 

Average of 4 daisies per quarter metre2 = Average of 16 daisies per metre2. 

 

So in an area of 10 square metres, you could say from your findings that there were 

probably (10 metres2 x 16 daisies per metre) = 160 daisies 
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2. Pitfall Trap 

A Pitfall trap is used to catch small creatures which crawl along 

the surface of the soil, such as beetles. 

 

 

 

 

 

 

 
 

 
 
 

 
 

 

• A cup or yoghurt carton can be used. Dig a hole in the soil and place it in the hole. 

• The rim of the cup must be level with the soil so that the creatures can fall in. 

• There is usually a roof over the trap so that birds do not eat the trapped creatures. 

• There should be drain holes at the bottom of the trap to let rain water drain away. 

• The funnel helps the creatures to fall into the trap and prevents them escaping. 

• The anti-freeze or ethanol stops the trapped creatures from eating each other. 

• You need to set a number of traps to get reliable results. 

 

 

 

3. Water Net / Sweep Net 

 

 

 

 

 

 

Water nets pulled quickly through streams, ponds etc. can be used to trap small creatures; 

the finer the mesh, the smaller the creatures which can be caught.  
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Tullgren Funnel 

A Tullgren Funnel is a device for collecting small organisms which 

live in air spaces in soil or leaf litter. 

The organisms in the soil or leaf litter move away from the heat and 

light from the bulb and fall through the sieve. 
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Biotic and Abiotic Factors Affecting Numbers of a Population 
 
 

Distribution 

The distribution of organisms means 

where the organisms can be found. For 
example, the greatest distribution of 

penguins is in the Antarctic.  

Where organisms can be found is 

affected by Abiotic Factors and Biotic 

Factors. 

 

 

 

Abiotic Factors 

Abiotic factors which affect where organisms can live come from non-living sources: 

a) Temperature 

    Measure temperature using a thermometer 

b) Light 

    Measure light using a light meter 

c) Oxygen concentration 

Oxygen is needed for respiration 

c) Moisture / Humidity 

    Measure moisture using a moisture meter 

d) Acidity in the soil 

    Measure acidity using a pH meter 

 

 

Biotic Factors 

Biotic factors which affect where organisms can live come from living sources. 

a) Availability of food 

    Food is needed by all organisms for growth. 

b) Space 

    Organisms must have space to obtain enough food for themselves and their offspring. If 

    their numbers get too high they have to compete for food and they cannot all survive. 

c) Predators 
    Predators rely on their prey for food. Their prey also rely on the predators to keep their 

    numbers low enough for them to have enough space to find food. 

d) Disease 

    Diseases in a species keep the numbers stable.  Only the strongest survive.  
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Feeding Relationships: Food Chains 
 

Every organism contains a store of chemical energy. We call this energy ‘food’. 

Animals eat things to get this store of chemical energy.  

A food chain is a way of showing the organisms which are eaten by other organisms in a 

habitat.  

 

The arrows show the direction in which the energy travels. 

 

 

 

 

 

Producers 

Food chains always start with organisms that make (produce) their own food.  

These are called producers. Green plants (the oak tree) are producers.  

 

 

Primary Consumers 

All animals and non-green plants are consumers. They cannot produce their own food so 

they have to consume (eat) food which exists already. 

Animals which eat plants (the wood mouse) are called herbivores. They take in their 

energy from plants. 

They are primary consumers.   

 

 

Secondary Consumers 

Secondary consumers are animals which eat other animals (the weasel and the owl).   

Carnivores are animals which take in their energy from other animals. 

Omnivores are animals which eat both plants and animals. 

A food chain ends up with a top predator (the owl). 

 

 

Tertiary Consumers 

Top predators, at the top of 

the food chain, are sometimes 

called Tertiary Consumers. 

 

 

 



11 
 

A Desert Ecosystem 
 

 

Examples from the Desert Ecosystem 

 

Habitat:   rocks 

Population:   lizards 

Community:  all organisms living under the sand 

Producer:   cactus 

Primary consumer:  wild pig 

Secondary consumer:   snake 

Tertiary consumer: buzzard 

Abiotic factors (which may affect ecosystem)   temperature, light, moisture 
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Food Webs 
 

Food chains are usually linked together in an ecosystem.  This forms a food web. 

Example: 

 

 
When you look at a food web, you should normally start at the plants. These are usually at 

the bottom of the diagram. The plants(producers) here are carrots, grasses and grains. 

The arrows mean ‘energy for’ or ‘food eaten by’. 

 
Study the food web diagram. This one is quite a simple diagram.  

Can you see that grains are energy for mice, and that mice are food eaten by owls? 
 
 

Food webs are diagrams that show us that each producer (green plant) is normally eaten 
by several different primary consumers. In this diagram, grasses are eaten by rabbits and 

grasshoppers; grains are food for mice, grasshoppers and birds. 

The primary consumers (rabbits, mice, grasshoppers and birds) in turn are preyed upon 

by several different predators or secondary consumers. (Rabbits and birds are food for 

foxes; mice and grasshoppers are food for owls.) 

The secondary or tertiary consumer in the food chain is sometimes called the top 

predator.(In the diagram above, the fox and the owl; in the diagram below, the hawk) 
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Describing Organisms in a Food Web 
 

Owls are the top predator. 

Owls are carnivores. 
Owls are predators of shrews, beetles, 

spiders and wood mice. 

 

Shrews are secondary consumers. 
They are carnivores. 

They prey on beetles, grasshoppers, 
snails and spiders. 

 
Spiders are secondary consumers.  
They are carnivores.  They prey on 

beetles and grasshoppers. 
 

Wood mice are secondary consumers.  
They are omnivores. 
They prey on spiders, grasshoppers, 

snails and green plants. 

Secondary consumers are preyed on 

by the top predator. 

 

Beetles, grasshoppers and snails are primary consumers. 
They are herbivores.   
They consume green plants. 

They are preyed on by secondary consumers.   

Beetles are also preyed on by the top predator. 

Green plants are producers. 
They make their own food. 

They are consumed by primary consumers (beetles, grasshoppers and snails, which are 

herbivores) and by wood mice (which are omnivores). 

 

Events which could disrupt the organisms in the Food Web 

 
Herbicides are substances which kill plants. 

If a herbicide was introduced into the ecosystem, some of the green plants would die. 
There would be fewer beetles, snails, grasshoppers and wood mice since they rely on plants 

for food. 

Insecticides are substances which kill certain insects. 
If an insecticide was introduced into the ecosystem, there would be fewer beetles and 

grasshoppers.  This would affect the secondary consumers since they eat insects. 

If a new species came into the ecosystem, the other organisms in the food web would be 

affected.  They would either prey on the new species or become its prey. 
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The Effect of Removing Species in a Food Web (1) 
 

If even one of the organisms in a food web is harmed by pesticides, changes in habitat 

or climate change, this can disrupt all organisms in the ecosystem.  

Look at the food web below: 

 

If the forest floor was cleared of rotting logs and dead leaves, changing the habitat: 

• There would be no food for bracket fungus, puffballs and pillbugs. They would die out. 
• Some bacteria would survive by consuming dead animals, but would have less food. 

• Earthworms and millipedes would have less food because there would be fewer 
bacteria and no puffballs. 

• Robins would have less food because there would be fewer earthworms and millipedes 

and no pillbugs.  Their numbers would reduce. They would survive by eating more 
crickets, which would reduce the number of crickets. They would also have 

competition for the crickets from alligator lizards. 
• There would be fewer alligator lizards because they would have less food: there would 

be fewer earthworms and millipedes, no pillbugs and fewer crickets because of 

competition from robins. They would eat more maggots, so the number of maggots 
would reduce. 

• Cooper hawks would have much less food because there would be fewer robins. They 
might die out because they eat just robins. There would be competition for the robins 

from foxes. 
• Foxes would have less food and their numbers would reduce because there would be 

fewer robins and alligator lizards. They would also have more competition for robins 

from cooper hawks. 

• Maple tree leaves could benefit because there would be fewer crickets eating them. 

Remember: Start with 

the plants.  

The arrows mean “food 

eaten by…” 
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The Effect of Removing Species in a Food Web (2) 
 

Look at the same food web again.   

How would all the organisms in the food web be affected if a disease killed all the robins? 

 

If all the robins were killed by a disease: 

• Cooper hawks would have no food, so they would die out. 
 

• Foxes would have less food.  They would eat more alligator lizards, so there would be 
fewer alligator lizards. 

 
• There would be more earthworms, millipedes, pillbugs and crickets, because there 

would be no robins eating them. 

 
• Alligator lizards would have more food because there would be no competition for 

earthworms, millipedes, pillbugs and crickets from robins.  But alligator lizards would 
be the only food available for foxes, so their numbers could reduce. 
 

• Since there would be more earthworms and millipedes eating them, there could be 
fewer bacteria and puffballs. 

 
• There could be more maggots, since alligator lizards would have no competition from 

robins for other types of food and they might eat fewer maggots. 

 
• There would be more dead leaves and rotting logs, since there could be fewer bacteria 

and puffballs eating them. So there might be more bracket fungus. 
 

• There could be more crickets, since no robins would be eating them. So there could 

be fewer maple tree leaves because more crickets would eat them. 

Remember: Start with 

the plants.  

The arrows mean “food 

eaten by…” 
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The Impact of Human Population Growth on Biodiversity 
 

The size of the population of any organism depends on the balance of the following four 

factors: 

a) The population increases (gets bigger) when there are more births. 

b) The population increases when more organisms move into an area (immigration). 

c) The population decreases (gets smaller) when there are more deaths. 

d) The population decreases when more organisms move out of an area (emigration). 

 

Human Population 

Before the year 1800, there were about one billion people in the world. (1,000,000,000) 

By 2011, the human population had increased to seven billion.(7,000,000,000) 

We expect the human population of the world to reach eight billion (8,000,000,000) by the 

year 2026, and nine billion (9,000,000,000) by about 2040. 

 

 

There are two reasons for the sudden increase in the human population: 

a) Industrialisation, which means that people have more money 

b) Better food production, which means that more people are being born and surviving. 

 

The impact of the increase in the human population is: 

a) More land is needed for growing food crops and building houses 

b) Humans have over-hunted some species and destroyed the habitat of others.  

This means that some species are becoming extinct 400 times more quickly than would 

 naturally happen. 
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Endangered Species 
 

 

 

 

 

Human Population Growth 

Very rapid 

-more waste 

-more pollution 

-natural resources being used up 

-land taken up for human activity 
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Biodiversity 
 
Biodiversity is the name we give to the range of all living 

things. 

It refers to  

• the variety of species that exist 
• the variation that exists in each species of living 

things 

A species is a group of living organisms which are so similar 

to each other they can breed with each other to produce 

fertile offspring. 

Biodiversity in an ecosystem refers to the variety of living 

things in the ecosystem’s community of living things. 

 

A stable and healthy 

ecosystem is one which 

has a wide variety of 

species living in it, that is, 

lots and lots of different 

species and organisms. 

This is because the 

members of a community 

depend on each other for 

food, oxygen and shelter. 

So the more species there 

are, the greater the chance 

of all the organisms in the 

community surviving. 

 

 

An ecosystem in danger is one which has just a few species living in it. If something 

happens to even one member of a small community, the rest could be in danger of not 

having enough food, oxygen, shelter etc. to survive. 

 

 

Habitats and Biodiversity 

 

Habitats are important. All the species within an ecosystem are balanced with the 

environment.  If any habitats are disrupted this will have a great effect on the organisms 

living there. Disruption to any organism will have a knock on effect on other species. More 

species may have to compete for a reduced amount of food, shelter or other resources. 

This can lead to a change in population structure. 
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Adverse Effects of Human Population Growth on Biodiversity 

 

Fertilisers 

Fertilisers have been used to increase the production of food crops.  

Fertilisers can be washed into lakes, rivers, sea.  They can make water algae bloom.  

When the water algae die, bacteria feed on it and use up a lot of the oxygen in water. 

This causes the death of many fish and other marine creatures. 

Pesticides 

Pesticides are used to kill some insects and small organisms which damage food crops. 

Sometimes the pesticide can kill organisms which are not doing damage. 

Sometimes the pesticide can remain in the insects etc. which have been affected by them.  

If other organisms eat these insects, the pesticide can get into the food chain and kill larger 

predators.  Sometimes it can get into the human food chain. 

 

 

 

Deforestation 

Deforestation destroys the habitat of many species. Trees are 

removed to make space for crops to grow. Often people 

discover that the soil in the areas where trees have been cut 

down is too poor for growing crops.  So they move to another 

area and cut down more trees. 

Sometimes commercial companies cut down trees in natural 

forests for timber production or to clear the area for mining. 
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Over-hunting and over-fishing 

Over-hunting and over-fishing means killing more animals and fish than can be replaced by 

natural means.  The population decreases and some species become extinct. This in turn 

disrupts the food chains in some ecosystems. 

Intensive Agriculture 

This means clearing too much land to make way for food crops.  Habitats are destroyed. 

Fertilisers and pesticides are used. 

Acid Rain 

Pollutants such as sulphur dioxide and oxides of nitrogen are dissolved in rain.  This falls into 

rivers and makes the water too acidic for many fish, water plants etc. to survive. It also falls 

on forest and kills trees. 

                

 

Climate Change 

Burning fossil fuels releases carbon dioxide into the atmosphere.  This warms the earth and 

the ice melts at the north and south poles. Sea levels rise and low-lying coastal land is 

affected.  Many natural habitats are destroyed. 
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Sewage and Waste 

Sewage in the sea and rivers 

contaminates the water, causing 

diseases, and makes bacteria grow, 

which uses up oxygen.  Aquatic 

organisms cannot survive.  

Domestic waste in the sea, particularly 

plastic, contaminates the water over a 

long time. 

It poisons and endangers wildlife. 

Waste in landfill sites causes methane 

gas to be produced.  It contributes to 

global warming and climate change. 
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Adverse Effects of Natural Disasters on Biodiversity 
 

1. Forest Fires 

Small scale forest fires are needed to help maintain the 

natural balance of forest ecosystems. Forests recover quickly. 

 

However, there have been many more large scale forest fires 

than before because of climate change. 

• Forest fires increase the amount of carbon dioxide, which increases global warming. 
• Fires reduce the amount of vegetation in the ecosystem. 

• Fires can change the water cycle. 
• They can affect neighbouring ecosystems. 

• The smoke caused can be harmful to health. 

 

2. Earthquakes 

Earthquakes kill thousands of people, devastate the land and destroy 

natural habitats. Plant and animal species are all disrupted. 

In the earthquake in China in 2008, a quarter of the habitat of giant 
pandas was disrupted and more than half of all pandas on the earth 

were affected.  This could reduce the chances of the giant pandas 

surviving. 

Earthquakes also cause tsunamis. 

 

3. Tsunamis 

Tsunamis are caused by earthquakes, landslides and volcanic 

eruptions.   

• Tsunamis are very large waves which cause severe environmental 

destruction and kill thousands of people and wildlife. 
• They damage coastal habitats, coral reefs and coastal forests. 

• The land is flooded with salt water and the salt that is left damages crops. 

 

 

4. Strong Winds Tornadoes and Cyclones 

The strong winds caused by tornadoes and cyclones cause 
extreme damage in relatively small areas, but habitats usually 

recover quite quickly. 
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However, strong winds can cause soil erosion in very dry areas, 
(where the soil is lifted and carried away) and in areas where 
people have cut down the trees for fuel, mining etc.  There are 

fewer plants to hold the soil, so the land becomes even drier and 
less vegetation can grow. This can affect the ecosystem. 


