
A pond ecosystemDefine the term ecosystem

All the living things and the 
physical environment in an area 

and the way they affect each.

Ecosystems are made up of living (biotic) and non living (abiotic) elements

Biotic

Plants

Animals

Bacteria

Abiotic

Soil and rock minerals

Water

Climate – temperature and rainfall

Sunlight
Decomposers



Describe the key features of a food 
chain [3 marks]

Producers – Convert sunlight in to 
sugars by photosynthesis to grow

Consumers – Eat producers or 
other consumers to extract energy 
to grow

Decomposers – digest dead 
producers and consumers, 
releasing nutrients as they do so



Describe two ways energy is lost as 
you move up a food chain [2 marks]

Energy is lost because animals 
burn calories for energy to move 
and function

When creatures higher up the food 
chain consume those lower in the 
food chain some energy in waste 
and dead matter is lost to the 
chain 

Decomposers rather than other 
creatures in the food chain use and 
release energy in dead biomass as 
they decompose it



1. Source of all energy in a food chain
2. Name for all organisms that uses sunlight to photosynthesis
3. Name for an organism that eats other organisms
4. Name a type of small scale ecosystem we have studied
5. Name for the mud layer at the bottom of a pond
6. Name for organisms that rot dead organic matter
7. Name for the minerals plants need to grow and survive
8. Name for the movement of nutrients from biomass to litter layer, soil then biomass again
9. One natural way ponds can be damaged
10. One human way ponds can be damaged
11. Geographical name for the home of a species of animal
12. Geographical name for the variety of species in an ecosystem
13. Any plant that lives in shallow water at the edge of a pond
14. Any type of creature that needs deep water to survive
15. Tiny plants that float on water and make ponds go green
16. Chemicals farmers spray on crops that can pollute ponds and remove oxygen

Read your Pond case study card for 5 minutes in silence



Explain why the diagram is an example of natures 
recycling system [6 marks]

Living things (biotic) are also known as bio mass (the mass of living things)

In order to survive, biomass rely on sunlight, rainfall and atmospheric gases.  They also rely on 
the recycling of nutrients which they need to remain healthy.  This is called the nutrient cycle 

This is an example of natures recycling because it shows the way 
nutrients in an ecosystem, essential for the health of all living 
biomass are constantly recycled rather than lost.  

Living biomass contain large amounts of re-useable nutrients.  
When plants or animals die or loose leaves they fall to the ground 
to form the litter layer.

Decomposers such as fungi or worms decompose the litter into  
nutrients to provide their food source.  Some nutrients are lost to 
leaching but much of it is absorbed by the roots of vegetation to 
provide them with essential nutrients for growth .  
They in turn may be eaten (or their fruits) by primary consumers to 
gain their nutrients.  Some nutrients from weathered rocks are also 
re-absorbed and become part of the cycle.  In this way, nutrients 
essential for life are recycled rather than lost from the ecosystem.

In a pond nutrient cycle, the 
litter and soil layers are 

known as DETRITUS





Food web of a pond ecosystem 

What would happen to the pond ecosystem if 
………

• The Herons were removed

• A disease killed the fish

Affecting the numbers of a species in an ecosystem 
will have a knock on affect for other species until a 
balance (equilibrium is reached)

If the herons were removed there may initially be more fish.  However, more Kingfishers 
may breed or arrive to feed on the extra fish.  The fish themselves might eat too many 
insects (their food source) then their numbers would drop again

If the fish were removed the Herons and Kingfishers would decline in numbers due to lack 
of food.  They may migrate to another place.  There would be an outbreak of insects as 
their main predator (fish) was removed. 



ECOSYSTEMS Example:  of a small scale Ecosystem – The Pond

Different habitats home different species within a pond ecosystem because the conditions suit them

Habitats

Deep water

Shallow water

Pond surface

Vegetation

Detritus

Banks

Feature Species

Oxygenated, food Fish - Perch

Water, detritus sunlight Reeds, Lilies

Sunlight, oxygen Algae

Cover, protection and 
food

Insects, Ducks

Protection and food Decomposers 
– water worm

Water, sunlight Trees - Willow

Yr 10 3



There are natural and human threats to pond ecosystems.  Human threats are more 
significant because there are more ways humans damage ecosystems

Natural threats 

Drought (lack of rainfall)  – Pond levels drop and water edge plants die.  There is less oxygen 
in the water so fish might die.  This could also be because of climate change (human)

Human threats 

Draining the pond for building or farm land - Total destruction of the ecosystem leading to 
total loss of bio-diversity.  E.g. Great Crested Newts in Harry Stoke 

Water pollution from industrial leaks – Chemicals poison plants and animals and reduce 
oxygen levels 

Eutrophication - Farm fertilizers (nitrates) wash in to the pond from fields. This encourages 
plants and algae to grow which use oxygen causing fish to die 



Some lines of latitude are extremely 
important for geographers to identify 
different biomes

Mostly in a band surrounding the equator = 
Mostly North of the Arctic circle =
Mostly South of the Antarctic circle =
Mostly surrounding the tropics of Cancer and Capricorn = 

1.  Which ecosystem does each description refer to?

Arctic 
circle

Antarctic 
circle

A global ecosystem is known as a biome



Biomes Describe the location of the tundra 
ecosystem [2 marks]

Mostly in the Northern hemisphere above 
the arctic circle

On the Northern edges of Canada and 
Russia

On coastal areas of Greenland

Describe the location of the desert 
ecosystem [2 marks]

Mostly in two bands surrounding the tropics of 
cancer and Capricorn (between 15-30°N and S 
of the equator

Largely on the Western sides of continents

Large area across North Africa called the Sahara 



Equatorial climate of the rainforest 

The hot daily overhead sun at the equator heats the 
ground and evaporates large amounts of water 

Explain the climate of the rainforest [4 marks]   

Water vapour rapidly rises in the warm air

Rising air cools and water vapour condenses to form 
clouds

This creates daily downpours of rainfall in the afternoon

This cause the hot and wet climate of the equatorial 
regions



Explain the structure of the rainforest [4 marks] 

The tallest emergent trees grow up to 50 
metres high to reach the sun for 
photosynthesis

The canopy layer makes up the tops of 
most trees as they compete for light to 
photosynthesise

In the under canopy there are few 
branches on trees because light for 
photosynthesis is limited

In the dark shrub layer plants are 
adapted to the low light levels with 
large leaves so they can capture any 
available light for photosynthesis

Yr 10 5

Yr 9 5



Describe and explain the features of the 
vegetation shown [6 marks]

Buttress roots support the massive emergent 
trees.  Trees grow so tall because of competition 
for light to photosynthesise in the all year round 
growing season.  It is too dark on the forest floor.

Plants have drip tip leaves to shed water as it 
rains heavily every day.  This prevents rotting or 
the plants snapping under the weight of the 
extra water.

Plants on the forest floor have large fan like 
leaves.  This allows then to catch every available 
bit of light for photosynthesise.  It is very dark on 
the forest floor because the canopy blocks out 
96% of the sunlight.

Plants have a variety of adaptions to allow 
them to cope with climate and other 
conditions in the biome

Rainforest



Malaysia is deforesting its forests at a rapid rate in order to develop economically.  This has 
short term economic benefits but may create longer term environmental and economic losses

Reason Specific fact Impact

Logging for export Worlds largest exporter 
of hardwood

Destruction of habitats and loss of 
bio-diversity

Clearance for farming Worlds largest exporter 
of palm oil

Monoculture reduces bio-diversity
Loss of habit for Oran-utangs

Flooding for hydroelectricity
Bakun Dam flooded 
7000 square km

Floods large areas of forest 
drowning it

Mining for minerals Mining tin and gold are 
major industries

Pollution of water, roads 
damage forest, forest clearance

Re-settlement of poor people Set up plantations 
(palm oil) 

Destruction of 15 000 hectares of 
forest



Deforestation in Malaysia has economic gains and losses.  At the moment gains outweigh 
losses and aid Malaysia’s development, but this may change as forests begin to run out

Economic gains Economic losses

Export of rainforest products provides jobs, 
tax and profits for Malaysian companies

Loss of income from ecotourism

Tax provides money to Government to be 
spent on development projects

Medicines from rainforest plants are 
lost, potentially worth billions

Hydroelectricity provides cheap energy to 
support the growth of Malaysian industry

Rapid de-forestation leads to climate 
change and sea level rise.  Malaysia has a 
large coastline and is hit by cyclones

Minerals like tin and gold are  very valuable
Pollution of water supplies may affect 
agriculture and cause water shortagesMultiplier effect.  As industries develop they 

provide jobs and income for support industries



Outline two consequences of rapid de-forestation of rainforests [4 marks]

Loss of habitat leading to loss of bio-diversity and extinction of species

Soil erosion due to rainfall reaching exposed soil leading to inability of forest to regenerate

A drier local climate leading to water shortage as less trees transpire to create rain

Increased climate change as less trees absorb carbon dioxide (loss of carbon sink)

Loss of undiscovered medicines in vegetation meaning loss of significant cures.  25% 
of all medicines already come from rainforest plants



Debt-for-nature swapping

International agreements National strategiesManaging rainforests sustainably

Forest Stewardship council (FSC)

Ecotourism

Selective logging

Outline two national strategies to reduce 
global rates of deforestation [4 marks]

Outline two international strategies to reduce 
global rates of deforestation [4 marks]

The FSC give their logo to global wood suppliers 
who log sustainably sourced wood.  

Without this logo many businesses and 
countries will not buy the wood, so it 
encourages sustainable global forestry. 

A rich donor country takes over the debt of a 
poorer country leaving them money to spend on 
development

In repayment the poorer country agrees not to 
cut down their rainforest, protecting a carbon 
sink for the planet

Countries such as Malaysia encourage selective 
logging where only the trees needed are cut 
down, then affected areas are re-planted

This reduces permanent damage to the habitat and 
means rainforest can grow back and be logged again 
in the future

Protecting rainforests as nature reserves and 
using them to attract ecotourism provides jobs 
in the tourism industry.  

The rainforest habitat is then protected as it is 
the source of income.  



Use evidence from the graph 
to describe the climate of 

Svalbard [4 marks]

Svalbard facts

Svalbard has a Tundra climate because it is generally very cold 
and dry but has a brief cool summer.

Between May and September temperatures creep above 0°C, 
peaking at 5.3°C in July

Temperatures are below freezing for the rest of the year, 
dropping to below -15° in February and March

Precipitation totals are low for all months, never exceeding 
23mm (in August)

Most Northerly inhabited island

Population 2700

Biggest employers, coal, tourism, 
fishing

5 islands

Capital Longyearbyen

Dark 3 months per year

Very remote



Describe and explain the features of the 
vegetation shown [6 marks]

Plants like the Bear Berry are low growing and 
aerodynamic in shape.  They also have strong 
woody stems.  This allows them to stand up to 
the strong winds of the tundra without getting 
damaged

Tundra plants flower and seed quickly.  This is 
because they have a short growing season with 
only 4 months above freezing to flower or fruit 
and disperse their seed.  This allows them to 
reproduce and spread.

Thin and waxy leaves reduce water loss from 
transpiration because moisture in the soil is 
frozen for most of the year so is inaccessible to 
plant roots.

Plants have a variety of adaptions to allow 
them to cope with climate and other 
conditions in the biome

Tundra



Tundra soils

Outline the characteristics of soils in the Tundra 
biome [4 marks]

Tundra soil is called permafrost because for most of 
the year it is permanently frozen

In the brief summer the top layer defrosts and 
becomes waterlogged and boggy.  It is not very 
fertile as organic material takes a long time to 
decompose in the cold wet ground.

However plants use this brief thawing period for 
growing and reproducing. 

This makes it hard for vegetation to extract 
nutrients and water to grow from the frozen ground

Outline why the permafrost needs 
protection [4 marks]

If the permafrost melts, buildings built on 
it will sink in to the ground

The unique delicate tundra ecosystem 
will be severely upset and damaged

Permafrost is a carbon sink.  Thawing it 
will release large amounts of carbon 
dioxide, contributing to climate change



Take the test!

All living things in an ecosystem are known as  _______________ components
The nutrient cycle is the recycling of  ____________ in an ecosystem
When some nutrients Are washed out of the soil by rainfall this is called __________ 
At each stage of a food chain  _____________ is transferred from one layer to the next
A food ____________ shows how all the different living things in an ecosystem interact
The layer of mud and decaying organic matter at the bottom of a pond is called _____________  
A unique part of an ecosystem where particular creatures are found is called a___________ 
____________ is when farm fertilizers get in to a pond causing algae to grow rapidly
The Tundra biome is mostly located in the ___________ hemisphere
Vines that grow up the trunks of tall rainforest trees are called ____________
The rainforest climate is hot and  _____________
Malaysia is the worlds largest exporter of  ______    _______ and _________ ___________
The ________stamp means your wood is sustainably sourced
______________ is the name for permanently frozen tundra soils
Trees create rainfall because they _____________ water
The Inuit are an example of  _____________ people living in Alaska
The brief tundra summer is between May and  ___________ 

Biotic 
nutrients

leaching
energy

web

habitat
Eutrophication

lianas
wet

Palm    oil

Permafrost

detritus

Northern

FSC

transpire

indigenous
September

17/17 = Genius   14/17 = Excellent   11/17 = Passable   8/17 = Focus harder   5/17 = Shocker

Hard wood



Svalbard 
Opportunities for development

Coal mining Rich reserves of coal = 300 jobs

Geothermal energy Near the mid Atlantic Ridge so has potential for developing 
geothermal energy like Iceland has

Spectacular glacial scenery, adventure tourism, cruises, 
polar bear/whale watching, Northern lights  = 300 jobs in 
tourism, 70000 visitors in 2011, 30000 on cruise ships.

Tourism

Fishing Barents sea surrounds Svalbard.  Worlds richest fishing 
grounds with 150 species of fish = jobs on trawler boats

There are economic opportunities in Svalbard that 
outweigh the difficult climatic conditions, or people 
would not live here





Svalbard
Challenges for development

Extreme temperatures Layered clothing prevents hypothermia and frost bite  

Construction Construction takes place in the summer because it is too cold and dark in the 
winter

Roads are gravel to prevent them cracking in the cold
Remoteness and 
Accessibility

Services/piping
Overground piping of water and sewage prevents melting of the 
permafrost and allows for access to make repairs.  Pipes are heated to 
prevent freezing

There are challenges for development in Svalbard 
due to the harsh climate but they can be overcome 
using technology

Buildings are on stilts and well insulated against the cold  

Most people travel by snow mobile

International airport (to Russia and Norway) for supplies
Small planes for journeys between the 5 islands



Explain reasons why cold 
environments are under threat

Explain reasons why cold 
environments need protection

Oil exploration

Mining for coal and other minerals

Off road adventure tourism

Fragile ecosystem

Last great unspoilt wilderness

Endangered species

Indigenous people

World population is increasing so demand for 
oil for fuel and power grows.  Here are rich 
reserves in Alaska and Antarctica.  Oil spills are 
very damaging e.g. Exon Valdez tanker

Coal and other resources are needed.  There 
are also large reserves e.g. Coal in Siberia

Cold environments offer opportunities for 
adventure tourism e.g. Off roading in Alaska

Cold environments like Tundra are extremely fragile 
and can take decades to re-grow if damaged

Antarctica is the worlds last unspoiled 
wilderness area so should be protected

Species like Caribou and Arctic fox are 
threatened as their habitat is damaged

Groups like the Inuit live a traditional life in places 
like Alaska, hunting and fishing for their livelihoods

Climate change

Melting permafrost releases CO2 and contributes to 
climate change and melting ice raises sea levels

Yr 10 12



How can cold environments be managed

Technology in Alaska – Trans Alaskan pipeline

Protected areas in Alaska – Western Arctic reserve

National laws in Alaska – National Environmental 
Policy Law 

National action International action

Antarctic treaty 

Global charities – WWF Canada 

Oil spills in Alaska have caused huge environmental damage 
e.g. Exxon Valdez oil tanker spill. The Trans Alaskan pipeline 
transfers oil N to S across Alaska and is designed for minimal 
environmental impact

Raised to allow Caribou to migrate underneath it
Raised to prevent melting of the permafrost
Automatically shuts off if a leak is detected
Flexible so doesn’t snap in an earthquake

9 million hectare protected reserve in North Alaska where 
oil exploration is carefully controlled.  Provides a habitat 
and breeding ground for Caribou and other species

Strict environmental laws for oil companies and huge 
fines if there are leaks or environmental problems

All countries with territorial claims to 
Antarctic have signed an agreement to not 
damage the environment by searching for 
resources.  Only scientists and limited 
tourism allowed.

Charities work with oil companies to protect 
species and the rights of indigenous people


