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Year 9 Geography Sustaining 
Ecosystems 

 

 

Hello year 9 Geographers! Well done on completing the booklets on UK in the 21st Century, Climate 
Change, plate tectonics and Dynamic Devlopment. This new booklet will introduce you to a new topic, 
sustaining Ecosystems. You will look at two main ecosystems, tropical rainforests and Arctic 
environments. 

 

All the work in here can be done on paper or a purple book if 
you can’t print a copy. 

Please keep completed work to show us how hard you have 
been working when we return to School. 
In addition to the work provided, here are some great links to Geography resources you’ll find 
helpful and interesting. 

Keep up the hard work! 

Mr. Peyton, Mr. Holmes and Mr. Bilbie 

www.timeforgeography.co.uk/   Fantastic library of videos about our world  

www.bbc.co.uk/bitesize/subjects/zrw76sg  BBC bitesize Geography with links to all the topics, 

activities and daily lessons coming later in April. 

 

http://www.timeforgeography.co.uk/
https://www.bbc.co.uk/bitesize/subjects/zrw76sg


 

Ecosystems 
  

Key idea: Ecosystems exist at a range of scales and involve the interaction between biotic and 
abiotic components.    

  
1. Read the paragraphs below to help you rev ise ecosystems. Highlight or underline key terms 
and important information.  

  
An   ecosystem is a unit that includes all the biotic (liv ing) parts (e.g. plants and animals) and the 
abiotic (non-living) parts (e.g. soil and climate) in an area. The organisms in an ecosystem can be 
classed as producers, consumers or decomposers.  

  
A producer is an organism that uses sunlight energy to produce food (e.g. a banana tree). A 
consumer is an organism that gets its energy by eating other organisms (e.g. a monkey eats a 
banana). A decomposer is an organism that gets its energy from breaking down dead material, 
including dead producers, dead consumers or fallen leaves (e.g. bacteria and fungi break down 
dead monkeys or banana peels).  

When dead material is decomposed, nutrients are released into the soil. The nutrients are then 
taken up from the soil into plants. The plants may be eaten by consumers. When the plants or 
consumers die, the nutrients return to the soil. This transfer of nutrients is called nutrient cycling. 

  
2. Draw a food chain  in the space prov ided. Label each component as either producer, 

consumer  or decomposer. Remember, in lesson we studied the hedgerow food chain.  
                                  
         
   

 

 

 

 

 

 

  
3. Using the information above and your own knowledge, explain how changing  one 

component can impact an ecosystem. Try to include some of the bolded terminology above 
and some examples.  

  
_______________________________________________________________________________________________  

  
_______________________________________________________________________________________________  

  
_______________________________________________________________________________________________  

  
_______________________________________________________________________________________________  

  
 
 



 

 
4. For each of the major global ecosystems below, complete summary notes in the 

empty boxes.  
  

 

ECOSYSTEM   IMAGE   LOCATION/S     
Grassland   

Hot desert   
  
  
  
  
  
  
  
  
  
  
Temperate  
deciduous  
forest   
  
  
  
  
  
  
  
Tropical  
rainforest   
  
  
  
  
  
  
  
  
Coral reefs  
  
  
  
  
  
  
  
  
  
  
Polar   

CLIMATE PLANTS / ANIMALS 



 
Tropical rainforests    

  
Key idea: Tropical rainforest ecosystems have a range of distinctive characteristics.    

  
                  

  
Tropical Rainforests are home to more than 50% of the world’s biodiversity(= variety of plant and 
animal species). They are usually found around the Equator.  
 
Task: Look at the map below and describe the location of Tropical Rainforests (in green). Give the 
names of continents, and use the lines of latitude.  

 
 
________________________________________________________________________________________________

________________________________________________________________________________________________

________________________________________________________________________________________________

________________________________________________________________________________________________ 

Look at the climate graph and describe the climate of the Tropical Rainforest. Remember to give:  
The annual amount of rainfall (sum), the range of rainfall (highest- lowest monthly value), the 
average temperature, the range of temperature (highest – lowest monthly value). 

 



 
 
How have plants and animals adapted to the tropical rainforest biome?  

 

      
Questions:  
Describe three ways in which plants have adapted to the climate of Tropical Rainforests. 

1. .. 
2. … 
3. … 

Research how one animal has adapted to the Tropical Rainforest. You could research spider 
monkeys, scarlet macaw or the sloth. Include an image or sketch of your animal.  
 
My animal has adapted to the rainforest through …. 

 

 
 
 
 
 
 
 
 



 
How do nutrients move about in the Tropical Rainforest?  
 
Key terms: 
Leaching = Natural process by which water soluble substances (such as calcium, magnesium)  are 
washed out from the soil. 
 
Nutrients = are substances that plants or animals need in order to live and grow, for example 
phosphor. 

Characteristics of the soil:  

• Most of the soil is not very fertile. 
• A thin layer of top soil is found at the surface where 
the dead leaves decompose. 

• Nutrient cycling is very rapid due to the humid 
conditions that help dead matter to decompose 
quickly. Bacteria and fungi also help to break down 
dead matter and return nutrients to the soil. 

• The sub-soil is red in colour because it is rich in iron. 

• Due to heavy rainfall the nutrients are quickly 
washed out of the soil. This is called leaching and makes 
the soil look white in some places. This means that the 
soil generally is infertile.  

• The bedrock below weathers quickly and turns into sub-soil.  

Task: Choose the correct word and cross out the incorrect word.  
Soils in the rainforest are generally fertile/infertile and lack minerals and nutrients/ have a lot of 
nutrients. The decomposed layer is very thin/very thick because fallen leaves decay rapidly/ do 
not decay rapidly. Minerals are also leached from the soil because of heavy rainfall/ a lack of 
rainfall. 
 

 



 
Check your understanding – circle the correct answer.  
 
Question: What is litter in the Nutrient Cycle?  
 
A)  Rubbish thrown on the ground by the Indigenous People  
B)  Roots of the plants  
C)  Dead leaves falling to the ground 
 
Question: What is decomposition?  
 
A) (breaking down) of litter by birds and monkeys This creates nutrients.  
B) (breaking down) of litter by termites, fungi and bacteria. This creates nutrients.  
C)  The soil taking up nutrients. 
 
Question: The soil of the Tropical Rainforest has  

A) A thin layer of top-soil where most of the nutrients are stored.  
B) A thick layer of top-soil which does not contain nutrients.  
C) A thin layer of sub-soil which is dark brown and very dry.  

 
Use the diagram below to explain how nutrients are recycled in the Tropical Rainforest.  

 
Plants such as trees drop their leaves. These leaves fall to the ground all year around. They are then called 

litter.___________________________________________________________________________________________

________________________________________________________________________________________________

________________________________________________________________________________________________

________________________________________________________________________________________________

________________________________________________________________________________________________ 

 
Challenge question:  
How would the nutrient cycle be impacted if all trees were 
removed?  
_______________________________________________________ 

_______________________________________________________ 

_______________________________________________________ 

_______________________________________________________ 

 
 
 



 
What is the water cycle in the Tropical Rainforest?  
 
I t usually rains more than 2000mm per year in the Tropical Rainforest. This water is in a constant 
cycle.   
 
Task: Look up/write the meaning of these key terms:  
Key term  Definition  
Condensation  When water vapour cools and turns into clouds. 

Precipitation   

Transpiration   

Surface run-off  

Groundwater flow   

Evaporation   

 

 
Answer these questions:  
How does water get into the atmosphere as water vapour?  
_______________________________________________________________________________________________  

 What happens next to the water vapour?  
________________________________________________________________________________________________ 
How does water flow on the ground? 
_______________________________________________________________________________________________ 
Where is water stored?  
_______________________________________________________________________________________________ 
Challenge question: In how far is the water cycle of a tropical rainforest different to the water 
cycle of a temperate deciduous forest?  



 
How do indigenous people use the Tropical Rainforest?  
Key ideas:  
 Indigenous people have developed sustainable ways of life in the rainforest over thousands 

of years.  
 Shifting cultivation is a sustainable way of farming in the rainforest.  

 
Indigenous people are ethnic groups who are the original or earliest known inhabitants of an 
area, in contrast to groups that have settled, occupied or colonized the area more recently. 
 
Watch the Youtube clip: Amazon Watch – Protecting the Amazon Rainforest 
 
Investigate how the indigenous tribe of the The Yanomami live in the Amazon forest. Use the 
website Britannica for research.  

 
Find information how the Yanomani: 
Hunt  
 
 
 

Cook and prepare their food:   
 
 
 
 
 

Build their houses and homes 
 
 
 
 

Use forest plants as medicine: 

Goods are the physical products and items that can be used by people.   
For example bananas or medicine are produced in the Tropical Rainforest.  
Annotate these  images to show further goods of the TRF:  
 
 
 
 
 
 
 
 



 
 
Shifting cultivation 
The Yanomami use Shifting cultivation is a traditional, sustainable method of agriculture. I t  has 
been practised by indigenous tribes for centuries. It occurs in areas of the Amazon rainforest, 
Central and West Africa and Indonesia. This is a sustainable form of agriculture as the farmers only 
cut down small areas of the rainforest and the trees can re-grow when they move into another 
area.  

 
 
Task: Complete the diagram to show how shifting cultivation works:  
 

 
 
 
 

The Yanomami 
clear a small 

area by cutting 
down trees and 
burning them. 



 
 
Ecosystem Services  
Rainforests provide valuable ecosystem services to us people and the planet. 
 
Task: Read through the information below. Draw an image for each box to illustrate it. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Health 

Energy 

Raw materials 

Climate 

Water 

Food 



 
 
Test yourself:  
 
1. Name one indigenous tribe of the Amazon forest (1 mark) 

 
___________________________________________________ 

2. Explain how this tribe uses the Amazon forest (2 marks).  
________________________________________________________________________________________________

________________________________________________________________________________________________

________________________________________________________________________________________________ 

3. Give three example of rainforest goods (3 marks).  
 
1. _____________________ 
2. _____________________ 
3. _____________________ 

 
Exam-style question:  
 
Explain how people living in the tropical rainforest depend on the natural ecosystem (6 marks). 
Tip: Develop two PEEL chains (Point, Explain, Example, Link). Use the information from the prev ious 
page.  
_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________ 

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________ 

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________ 

 

 

 



 

Human impacts on the tropical rainforest  
from activ ities such as logging, mineral extraction, agriculture and tourism. 

 

Task: I f you can find the following clip on Youtube: Amazon Rainforest 

Indigenous people in fight for survival by the BBC. 

 

 

Task: Create a speech bubble for each party to show how they feel about the rainforest and how 

they want to use the land. 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Challenge: What could be done to solve the conflict between the farmers and the indigenous 

people of the Amazon?  

 

 

 

 

 

 

 

  

 



 

Human impacts on the tropical rainforest  
The Tropical Rainforests are used by a range of people and companies for commercial purposes. 

This means they create an income by using the land or resources from the Tropical Rainforests. 

The use of the TRF has led to large-scale deforestation – the removal and cutting of the natural 

vegetation.  

Look at the location of the Amazon Rainforest on the map.  

 

1) Name the countries that share the Amazon Rainforest. 

________________________________________________________________________________________ 

2) Describe how deforestation has changed the landscape of the Amazon forest. Use your 

map.  

________________________________________________________________________________________________

________________________________________________________________________________________________

________________________________________________________________________________________________

________________________________________________________________________________________________ 

Describe the general pattern of  
 deforestation rates between 1950-
2009.  

 
Compare rates of deforestation in the 
three regions shown.  
 

 

 



 

Human Impacts of using the tropical rainforest  

 

 
 

 

 

 

 

 



 

Choose one exam-style question:  

1. Outline two environmental impacts of logging (4 marks).  

2. Explain the impacts of mineral extraction on tropical rainforests (4 marks).  

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________ 

Management of tropical rainforests 
Tropical rainforests can be managed in the following ways to reduce deforestation: 
 
Decision-making exercise 

There are many strategies to manage the rainforest sustainably. Research what each strategy is 
and write at least one positive and one negative. There is some basic info on the next page to get 
you started.   

You need to decide which strategy you think should be prioritised. In each box below, describe 
each strategy, then summarise key advantages and disadvantages.  

  
Strategy  Image What is it?  Positives Negatives 
Logging and 
replanting 
(afforestation) 

 

   

Education  

 

   

Eco-tourism  

 

   

International 
agreements  

 

   



 
 
 
Logging and replanting (=afforestation) - selective logging of mature trees ensures that the rainforest canopy 
is preserved. This method allows the forest to recover because the younger trees gain more space and 
sunlight to grow. Planned and controlled logging ensures that for every tree logged another is planted. 
 
Education - It is important that local people, businesses and politicians understand the true value of the 
tropical rainforest. Once they understand the value of biodiversity, particularly in terms of tourism, they will be 
more likely to want to protect it from deforestation. 
 
Ecotourism - this encourages sustainable tourism that creates jobs for local people whilst ensuring that the 
money generated is used to protect and conserve the tropical rainforest for future generations to enjoy. 
 
International agreements - agreements to protect tropical rainforests have been made between different 
countries through debt-for-nature swaps. This is when a country which is owed money by another country 
cancels part of the debt if an agreement is made by the debtor country to ensure the conservation of its 
tropical rainforests. 
 

Now that you know the advantages and disadvantages of a range of rainforest management 
strategies, select one strategy and justify why it is the best option to manage the rainforest 
sustainably.  

Chosen option: ________________________________________________________________   

  
This is the best option to manage the rainforest because…  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

Polar regions 
 

 
 
Task: Complete all tasks in the booklet. Keep the booklet safe as this topic is part of your GCSE learning.  
 
 
If you need help, you could:  
- Look on Bitesize OCR-B Geography  
- Ask a friend from your class 
- Watch a youtube video on the topic  
- Email Miss Weber for support. 

How does my learning link to the OCR-B specification?  
 

 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

4.3. Is there more to polar environments than ice? 

a. What  
is it like in  
Antarctica and 
the Arctic? 

•  Outline the distinctive characteristics of Antarctica and the Arctic, including 
climate, features of the land and sea, flora and fauna. 

R, L 

•   The interdependence of climate, soil, water, plants, animals and human 
activity in either the Antarctic or the Arctic polar region. 

R, L 

•   Explore a range of impacts of human activity on either the Antarctic or the 
Arctic ecosystems, such as scientific research, indigenous people, 
tourism, fishing, whaling and mineral exploitation. 

R, L 

b. How are 
humans  
seeking a 
sustainable 
solution for 
polar 
environments?  

• A case study  to examine one small-scale example of sustainable 
management in either the Antarctic or the Arctic such as sustainable 
tourism, conservation and whaling. 

• A case study to examine one global example of sustainable management in 
either the Antarctic or the Arctic by investigating global actions such as 
Earth Summits or the Antarctic Treaty. 

G, R, L 



 

 

Polar regions: From pole to pole – how do two polar regions vary? 
By the end of this section, you should be able to: 

• understand why polar regions are cold and the differences between the Arctic and the Antarctic 

• describe the polar climate by interpreting a climate graph 

• describe landscape features in polar regions 

 
Getting started: Watch the 3 minute clip: Characteristics of Antarctica and the Arctic of the 
OCR-B specification on the BBC Bitesize website.  
  
 
 

Where are the Arctic and Antarctica located?  
 

 
 

The Arctic is the area that lies north of the Arctic Circle (66 degrees North). The geographic North 
Pole is positioned at the northernmost point in the Arctic. The Arctic region includes the Arctic 
Ocean, parts of Greenland, Alaska, Canada, Norway and Russia, and covers about 5.5 million 

square miles. 
The Arctic Ocean accounts for more than five million square miles of the Arctic region. During much 
of the year, the Arctic Ocean is covered in sea ice that can exceed six feet. The Arctic is therefore 
a watery realm, fed by waters from the surrounding seas.  

 

Arctic - North pole Antarctica – South pole 



The Antarctic lies south of the Antarctic Circle and is surrounded by the Southern Ocean. The 
geographic South Pole is the southernmost point of the Antarctic. The Antarctic covers nearly the 
same area, 5.4 million square miles. 
 

What is the climate like in the Arctic and Antarctica?  

 

 
Temperatures in the Arctic vary, with winters averaging -34C and summers between 2C and 12C. Air 
originating here is very cold and dry.  
 
Antarctica has an extremely cold climate. This is made worse by katabatic winds which blow down from 
mountains. Winds flow from the centre of the continent towards the coast.  The coldest temperature ever 
recorded at Vostok base is -89C. Antarctica is  cold desert with very little precipitation.  
 
 
 



 
 
 
 

What does the land look like in the Arctic?  
 

The Arctic  
 
Large areas are made up of permafrost (ground which 
has remained frozen for several years). When the top few 
centimetres of this ground thaws in the summer, it 
produces landscape with many depressions which fill 
with lakes. Marshland and boggy ground cover large 
areas. The soil flows when it thaws out and is not stable. 
There are dramatic mountains, such as Thor Peak and 
fiords, such as those fringing the coast of Greenland. 
 
 

 

Antarctica  
Antarctica is divided into two main areas and ice sheets 
— East Antarctica and West Antarctica — by the 
Transantarctic Mountains that stretch for 3500 kilometres 
across the continent. They rise to a height of almost 5 
km and include active volcanoes (e.g. Mount Erebus). 
Around 99% of the continent is covered with ice; the 
rest is bare, weathered rock. A series of ice shelves 
connected to the land holds back glaciers and other 
ice which would otherwise flow into the sea. The largest 
of these shelves are the Ross Shelf and the Ronne Shelf. 
Smaller ice shelves are home to penguin rookeries. 
Sea ice develops through the water months, leading to 
pack ice as well as icebergs and other types of ice. 

Glaciers calve icebergs at their snouts where they enter the sea. One of the largest ice caps outside of 
Antarctica covers the higher ground of Greenland. 
 

 
 



 
 
 
 
 

What animals and plants are found in the Arctic?   
 
Animals and plants have adapted to sub-zero conditions and the absence 
of liquid water. 
Lemmings are small mouse-like animals that live in the Arctic tundra. In 
summer they are brown, but in winter they are all white. Their white winter 
coats help them to hide from the Snowy Owl and other predators that 
depend upon them for food. 
Marine creatures include whales (such as the narwhal), seals, sea lions and 
walruses.  
Smaller creatures: midges and other insects swarm during the summer 

months in the boggy tundra areas. 
Polar bears are found in the Arctic. They have adapted to the cold 
environments. They have a thick layer of body fat and a water-repellent coat 
that insulates them from the cold air and water. 
 
Because of ongoing and potential loss of their sea ice habitat resulting from 
climate change, polar bears were listed as a threatened species in the US 
under the Endangered Species Act in May 2008. 
 
 

Plants in the tundra (the vegetation type that grows on permafrost) are adapted to dry conditions. Species 
like dwarf willow and lichens cling to the ground surface to avoid being damaged by the strong winds 
sweeping across the area. Some have natural 'antifreeze' inside them.  

 
Cushion plants - these are compact, low growing 
plants. These characteristics help them to survive in cold 
and windy conditions. They trap airborne dust and use it 
as a source of nutrients. 
 
 
 
 
 
 
 
Arctic poppy - this has a hairy stem to retain heat. The 
flower can track the sun in the sky to maximise the 
amount of sunlight it receives so that it can increase 
photosynthesis. 
 
 
 
 
 

Cotton grass - this grass has small seeds that can easily be dispersed by the wind to ensure its survival. It is low 
lying to protect it from cold winds and has thin leaves to reduce water loss by transpiration. Cotton grass 
grows and produces seeds quickly as soon as the temperature increases. 



 
 
 
 
 
 

What animals and plants are found in 
Antarctica?  
 

Only few plants and animals are found in Antarctica due to the very cold and dry conditions. In 
fact, Antarctica is the continent with the lowest biodiversity (=range of plants and animals) in the 
world.  
 

 

Lichen - this organism does not need soil to grow. It 
grows very slowly, can withstand very cold temperatures 
and survives beneath snow 
 
 
 
 
 
 

 
Thick, windproof or waterproof coats 
Many Antarctic animals have either a windproof or waterproof coat. Emperor 
penguins are a very good example of this. These birds have four layers of scale-
like feathers. These layers overlap each other, forming a good protection from 
the wind, even in blizzard conditions. 
 
 
 
 
 
 
 
 

 
 
 

 
 

Whales, seals and some penguins have thick fat layers. These fat layers act like insulation, trapping body heat 
in. This is a little like wrapping yourself in a blanket, but on the inside. In some animals this is even further 
refined, with the animals selectively able to reduce blood flow to the blubber layers. The further the blood is 
from the skin surface, the less heat is lost.  Blubber layers can also be used as an energy reserve, for example 
male elephant seals can live off their fat reserves during summer 
 
 
 
 
 

 

Figure 2 Elephant Seal  

Figure 1 Emperor Penguin 



 
Use the information on the previous pages to complete the table below. 

 The Arctic  Antarctica 
Location   

 
 
 
 
 
 
 
 

 

Climate (temperatures, wind, 
precipitation)  

 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fauna (animals that live there)  
 
 
 
 
 
 
 
 
 
 
 
 

 

Flora (plants found there)   
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 



True or False?  
 
Task: Read the 10 statements about the Arctic and Antarctica. Tick which one is true or 
false. 
 
 True False 
The Art ic is located north of the Arct ic circle. It  includes 
the geographic north pole.  

  

The climate of Antarctica is warmer than the climate of 
the Arct ic.  

  

The Antarctic summer is December. This is when the south 
pole gets 24 hours of sunshine.  

  

The Arct ic mainly consists of ice sheets which thaw in 
summer and grow in winter. This drifts on water.  

  

Antarctica is a large landmass covered in ice. It  even 
includes volcanoes such as Mt Erebus.  

  

Penguins are found in the Arct ic.    
Plants in the Arct ic mainly have large leaves so they can 
catch more sun rays.  

  

Cotton grass has adapted to the cold condit ions by 
growing quickly and quickly releasing its seeds when the 
temperature increases.  

  

Lichen is an organism does not need soil to grow. It  grows 
very slow and can withstand cold temperatures. It  can 
be found in Antarctica.  

  

Elephant seals protect themselves against the cold with 
bubble wrap.  

  

Antarctica is the continent with the lowest biodiversity 
(=range of plants and animals) in the world. 

  

Emperor penguins have adapted to the cold. They have 
four layers of scale-like feathers. These layers overlap 
each other, forming a good protection from the wind.  

  

 
 
Now you:  
Write four statements about the Arctic and Antarctica. At least 2 statements should 
be false. Include the correct answer.  
 
Statement  True  False 
 
 
 

  

 
 
 

  

 
 
 

  

 
 
 

  

 
 
 



 
 

What is the interdependence of climate, soil, water, plants and animals in polar 
regions?  
 
In the polar regions, only lit t le energy is available. As of with all food chains, the 
energy of the Sun lies at the start  of the energy cascade. Energy needs to move 
through a food chain in a trophic cascade as animals consume plants or each 
other. As there is lit t le sun and liquid water in polar regions, the main food chains 
occur in the oceans.  
 
Here, t iny phytoplankton provide food for krill, a shrimp-like creature which sustains 
many marine animals including whales.  
A food web of Ross Sea, Antarctica. 

 
Task: Select one food chain and write it down – a food chain shows who eats whom in a food web 
Start with the producer. 
 
 

  
What would happen if a lot of commercial fishing occurred and the fish population would decline? How 
could this impact on other species?  
 
 
 
 
 
 
 
 
 
 

Producer – Phytoplankton  

 



 
Task: Using the figure below and your own knowledge, describe how the climate can affect the 
number of animal species in a cold environment.  

  
  

 
 
 
 
 
 

Complete the gaps in the paragraph below using the vocabulary provided. This will help you to 
rev ise the ways that plants and animals have adapted to surv ive in cold environments.  
 
Vocabulary: hibernate, battering, migrating, permafrost, Arctic foxes, plants, well-insulated, 
freezing, energy, cold, seals, dormant, Antarctic.  

  
Most plants are small, low to the ground and _______________ to help them surv ive _______________ 
winds. Leaves are generally small as this reduces the amount of moisture that is lost through 
_______________. Most plants have shallow roots in order to avoid the _______________ layer 
beneath the soil. Most plants become _______________ (stop growing) to survive the  

_______________, dark winters. Animals have also had to adapt. They are _______________ against 
the cold, for example v ia a fatty layer (e.g. _______________ and whales) or thick fur (e.g. 
_______________ and polar bears). This reduces the amount of _______________ they use keeping 
warm. Some animals _______________ to conserve energy and survive the winter.  

  
Those animals that do not hibernate adapt in other ways, for example by eating the 
_______________ that are available in the winter (e.g. reindeer eat lichens) or by _______________ to 
warmer areas (e.g. Arctic terms leave the Arctic winter and fly to the _______________ for the 
southern summer).  

Polar environments are less biodiverse than most other environments. Outline two reasons why this 
is the case.  

  
Reason 1: 
_______________________________________________________________________________________________  

  
_______________________________________________________________________________________________  
Reason 2: 
_______________________________________________________________________________________________  

  
_______________________________________________________________________________________________  

 

 

 

 

 

 

 



What are the impacts of human activity on the Arctic?  
Indigenous people:  

People have lived in the Arctic for thousands of years. One example are the Nenets. Research 
where and how they live and write your notes in the box below.  

 

Tourism:  
Tourism occurs in the Arctic and the Antarctic.  

As most of the interesting places in the Arctic are remote, tourists need to take a plane or ships to 
access these places. This leads to air pollution and emission of greenhouse gases. There is also a risk 
of boats grounding which can cause oil spills.  

Tourists can disturb breeding colonies of birds and seals. Trampling can damage the fragile 
vegetation and decrease biodiversity.  

Litter and waste disposal are a big concern as they damage habitats and can harm wildlife. This is 
mainly because decomposition rates are slow in the Arctic.   

 

Scientific research:  
Scientists uses the polar region for important research about climate change. Researchers take 
measurements in the ice to see how the extent of sea ice is changing. They also drill ice cores. This 
helps them understanding how global temperatures have changed over more than 1000 years. In 
autumn 2019, the  project team MOSAIC will have an icebreaker sheep freeze over and drift 
around in the Arctic for 12 months to better understand the impacts of climate change.  

In the past, some researchers have dumped rubbish in the sea and abandoned equipment in the 
Arctic. This has polluted the land and posed a risk to wildlife.  

The research stations also produce chemical and sewage pollution, however, they are very keen 
to limit any the amount of pollution that is produced.  

What is the impact of commercial fishing? 
Commercial fishing (=fishing on a large-scale) takes place in the Arctic. Arctic waters provide 
around 70% of the world’s fish catch. High latitudes support a rich biological diversity and the 
industry supports coastal communities. The Barents Sea hold the last of the world’ major cod stocks 
and the popular Pollock fish. However, it also attracts illegal fishing, as there are difficulties policing 
the waters and regulating activ ity over such a large area.   

Over-fishing threatens many species, e.g. the Pollock in the Arctic  

Reduced fish population have knock on effects on other species in the food chain, e.g. the larger 
fish and birds that eat them. Other species can be affected, for example albatrosses and petrels 
can get caught in the  fishing lines.   

 



 
 

Human 
Impacts in 
the Arctic  
Task: Fill in the 
gaps.  

What is the impact of tourism ?  
Tourism occurs in the Arctic and the 
__________ 
As most of the interesting places in the 
Arctic are remote, tourists need to take 
a _________________to access these 
places. This leads to air pollution and 
_________________________________. 
There is also a risk of boats grounding 
which can cause oil spills.  
Tourists can disturb breeding colonies of 
birds and seals. _____________can 
damage the fragile vegetation and 
decrease biodiversity. 
Why is litter a concern?   
______________________________

______________________________

____________ 

What is the impact of 
commercial fishing?  
Commercial fishing (=fishing on a 
large-scale) takes place in the Arctic. 
High latitudes support a rich biological 
diversity and the industry supports 
_________________________The 
Barents Sea hold the last of the world’ 
major cod stocks and the popular 
Pollock fish. However, it also 
attracts_________________, as there 
are difficulties policing the waters and 
regulating activity over such a large 
area.   
_______________________ threatens 
many species, e.g. the Pollock in the 
Arctic  
Reduced fish population have knock 
on effects on other species in the food 
chain, e.g. the larger fish and birds 
that eat them.  
Other species can be affected, for 
example ___________can get caught 
in the  fishing lines.  

 
Task: Draw a sketch 
here showing one 
human activity in the 
Arctic.   

How does scientific research 
impact on the Arctic? 
Scientists uses the polar region for 
important research  about climate 
change. Researchers take measurements 
in the ice to see how the 
___________________________. They 
also drill ice cores. This helps them 
understanding how global temperatures 
have changed over more than 1000 
years. In autumn 2019, the  project team 
MOSAIC will have an icebreaker research 
sheep freeze over and 
___________________for 12 months to 
better understand the impacts of climate 
change.  
In the past, some researchers have 
dumped rubbish in the sea and 
_____________________-. This has 
polluted the land and posed a risk to 
wildlife.  
The research stations also produce 
chemical and sewage pollution, 
however, they are very keen to limit the 
amount of ___________ that is 
produced.  

Task: Draw a sketch here 
showing one human activity 
in the Arctic.   

 
 
 



 
 

Complete the following exam-style questions.  
Which two of the following statements best describe how fishing can have a negative impact on 
polar ecosystems? Shade one.  

a) Indigenous people can often take more fish then they need, causing fish populations to 
decline.  

b) Commercial overfishing is threatening some species with extinction.  
c) Birds can get caught in fishing nets and drown.  
d) Fishermen kill whales to stop them eating fish they want to catch.  

A  1 and 2  

B  2 and 3  

C 1 and 4  

D  3 and 4 

 

Describe two impacts of tourism on the Arctic ecosystem (4 marks). 

 

 

 

 

 

 

 

Explain how commercial fishing affects the Arctic ecosystem negatively (4 marks). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Case Study of global sustainable management: The Antarctic Treaty  
The British Antarctic Territory is the oldest 
territorial claim to a part of Antarctica (dating 
from 1908).  Throughout the first half of the 20th 
century, a further six countries (Argentina, 
Australia, Chile, France, Great Britain, New 
Zealand and Norway) also announced 
territorial claims to parts of Antarctica.  In the 
1950s and 1960s overlapping territorial claims 
and Super Power confrontation caused 
international tensions on the issue of Antarctica 
to rise.  However, in 1958 a more permanent 
solution to the problem was devised.   

In 1961 the Antarctic Treaty came into force.  (Britain was the first to ratify the Treaty.  Forty-five 
countries (80% of the world’s population) have signed up to the Treaty.  The Treaty sets aside 
territorial claims and allows scientists the freedom to work and exchange information in and about 
Antarctica.  I ts main aim was to reduce conflict and create regulations that would help to protect 
the continent.  

The Treaty: 

 bans nuclear explosions and the disposal of nuclear waste 
 Limits the usage of Antarctica to peaceful purposes: eg. no military manoeuvres 
 Nations which have signed the Treaty will meet regularly to regulate the usage of Antarctica 

and develop any further policies or regulations as required 

The Treaty applies to all the land and ice shelves south of latitude 60S.  The Treaty remains in force 
indefinitely and is one of the most successful agreements of its type in modern times.   

Over the past forty years the pressure on the Antarctic has continued to grow as research stations 
have grown and expanded.  More recently the continent has been identified as the new Tourist 
Frontier and the impact of increasing v isitor numbers is beginning to threaten its unique 
environment.   

In 1991, a Protocol on Env ironmental Protection to the Antarctic Treaty was negotiated in Madrid. 
The Protocol adds environmental protection to the original Treaty agreement. I t: 

 Designates Antarctica as a ‘nature reserve’ 
 Bans oil and other mineral extraction 
 Sets up a committee for Env ironmental Protection of Antarctica’s plants and animals 
 Requires contingency plans to be in place to deal with environmental emergencies 
 Requires environmental impact assessments of all activ ities 
 Sets out strict controls for waste disposal and waste management e.g. polystyrene is banned 

in Antarctica and all packaging must be removed from the continent 
 Requires measures to be taken to prevent marine pollution e.g. no oil discharged from ships 

 

The Protocol remains in force indefinitely, although its Article 25 allows any of the Antarctic Treaty 
Parties to request a conference to review the operation of the Protocol, 50 years from the date it 
entered into force.  However, any changes would need to be agreed by the majority of Parties to 
the Protocol, which must include at least three-quarters of the States that were Parties to the Treaty 
when the Protocol was adopted. Whether any Treaty Party would seek such a renegotiation 
remains to be seen, but what do you think might happen, if, by 2048, we had discovered huge 
accessible deposits of mineral resources in the Antarctic? 



 

Summary of the successes and criticism of the Antarctic Treaty:  

SUCCESSES  CHALLENGES  
 Under the Treaty, countries have 

enjoyed peaceful cooperation with 
no conflict. No new claim, or 
enlargement of an existing claim 
over land in Antarctica can be 
made by any country.  

 Research has contributed 
significantly to knowledge of the 
Earth and is supporting the 
protection of the global 
environment. For instance, 
researchers gained information on 
global temperatures from ice cores 
dating back 400,000 years allowing 
them to understand climate change  

 The Antarctic treaty is a model for 
possibly protecting other 
environments such as the Arctic.  

X There are pressures from an 
increase in tourism, in 2015 there 
were 60,700  v isitors per year 
compared to 46,000 in 2006. 
Visitors have to agree to rules for 
the protection of the environment.  

X There is a rising demand for 
precious mineral resources. This 
could be a source of conflict in 
the future. Russia and China both 
want to mine in Antarctica.  

X Countries such as the UK, Chile 
and Norway still have not given up 
their claim for parts of Antarctic 
territory.  

X Pirate fishing in Antarctica has 
increased as global fish stocks are 
decreasing.  

X The Antarctic Treaty is due to 
expire in 2048. 

  

Exam-style question: Evaluate the success of the Antarctic Treaty (6 marks).  

Use the following sentence starter to write your answer.  

The Antarctic Treaty is … 

The Antarctic Treaty has been successful because…  

 

An example of this is..  

 

However, there is also some criticism about the Treaty.  

 

An example of this is..  

 

In conclusion, I think the Treaty has been/has not been successful in protecting 
Antarctica because..  

  



Rate your understanding:  
 
Topic: SUSTAINING ECOSYSTEMS  
(Paper 1) 

RED 
I  don’t know 
a lot of this 

AMBER 
I know a little 

but not 
confident 

GREEN 
I am 

happy 
and 

confident 
with this 

What ecosystems are and how they are distributed    
Polar ecosystems    
Temperate ecosystems     
Coral Reefs    
Tropical Grasslands    
Deserts    
Tropical Rainforest    
Goods and serv ices of the Tropical Rainforest     
Human activ ities and exploitation of the TRF 
(Local/National/Global scales) 

   
Difference between Arctic and Antarctica (location, 
climate, fauna, flora) 

   
Human activ ity at the poles    
GLOBAL CASE STUDY: Antarctic Treaty System – 
Sustainable Management 

   
 
Based on your rating, complete quiz questions on the next page to help you consolidate 
your learning. You should at least complete 10 questions.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Sustaining Ecosystem - Revision Quiz questions -  Test yourself!   

1. What is an ecosystem?  
2. Give two biotic features of ecosystems.  
3. What is a consumer?  
4. Describe the role of producers in ecosystems.  
5. Where are tundra ecosystems found?  
6. Give four characteristics of tropical rainforests (TRFs).  
7. Outline one interdependent relationship that soils have with another component of the 

TRF ecosystem.  
8. Give one plant that has adapted to the TRF conditions, and say how it has adapted.  
9. Define biodiversity.  
10. Give two ways that TRF biodiversity is harmed by human activ ities.  
11. Where is your TRF case study located?  
12. Give two causes of deforestation in your TRF case study.  
13. Describe the environmental impacts of deforestation in your TRF case study.  
14. Identify two ways that TRFs are valuable to people.  
15. Identify two ways that TRFs are valuable to the environment.  
16. Explain how eco-tourism in Ecuador is sustainable.  
17. Give three differences between the Arctic and Antarctica.   
18. What is permafrost?  
19. Give two adaptations of plants to the polar regions.  
20. How have humans impacted on the polar ecosystems? Refer to commercial fishing or 

tourism.   
21. Give two successes of the Union Glacier case study.  
22. Give two areas of criticism about the Union Glacier case study.  
23. Explain what the aims of the Antarctic Treaty are.  
24. Give three successes of the Antarctic Treaty.  
25. Explain why some people criticise the Antarctic Treaty.  
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