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What will I learn about in Unit 1 Global Oceans ?  

Although most of us do not live there, oceans are crucially important to all of us. Oceans 

cover 71% of Earthõs surface and are home to 15% of the planetõs species. Oceans also 

play an important role in making Earthõs environment work well, including keeping the 

climate from being too hot or too cold, and by helping to protect against climate 

change. However, o ceans also face threats from climate change and resource 

extraction , and much  of the ocean is not well protected.    

To begin  with , we will investigate what oceans are, and who owns the oceans. Next, we 

will see how oceans regulate the climate and protect  against  climate change. Then we 

will move on to studying different ocean biomes, with a focus on coral reefs and how 

climate change threatens the oceans.    

Lastly, we will complete a Decision -Making Exercise on whether the ocean should be 

used for its resources and use a GIS application to explore  ocean characteristics and their 

distribution.    

 

 

  

 

 

 

 

 

 

 

  

Sea routes for global trade   A coral colony, part of a coral reef  

 

Coral that has been bleached  A bird trapped in an oil spill  
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Glossary  
 

Lesson 1 ð Which knowledge do I need for Unit 1 Global Oceans ?  

carbon dioxide  ð a gas in the atmosphere that 

traps heat . 

 

citizens  ð people  who  belong to a particular 

country .  

 

governance  ð making decisions about a 

country or place to ensure citizens have 

safety, freedom and opportunities.  

 

greenhouse  effect  ð a process where 

greenhouse gasses trap heat in the 

atmospher e. 

photosynthesis  ð a process where p lants make 

their own food . 

 

solar radiation  ð heat from the sun . 

 

Lesson 2 ð What are oceans?  

characteristic  ð a description of what 

something is like e.g. deep or shallow .   

 

elevation  ð the height of the land or seafloor . 

 

ocean  ð enormous stores of saltwater .  

 

salinity  ð the amount of salt dissolved in water . 

 

sea  ð sections of oceans partially enclosed by 

land . 

 

seafloor  ð the land at the bottom of the 

ocean .  

 

Lesson 3 ð Who owns the oceans?  

dispute  ð an official argument between 

countries or people . 

 

Law of the Sea  ð a  set of rules that sets out how 

countries can use the ocean .  

 

marine  ð to do with the sea or ocean e.g. 

marine ecosystem .  

 

monitor  ð to keep watch of something . 

 

nautical mile  ð a unit of distance used at sea. 

1 NM = 1.85 km  

 

territory  ð land belonging to a person or 

country . 

 

Lesson 4 ð How do oceans regulate the climate?  

Gulf Stream  ð an ocean current in the Atlantic 

Ocean . 

ocean conveyor belt  ð a global system of 

ocean currents . 

ocean current  ð a continuous, directed 

movement of ocean water .  

 

redistribute  ð to share something out differently 

from before, often more equally .  

 

regulate  ð to control something so it s tays the 

same e.g. speed . 

saline  ð containing salt . 
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Lesson 5 ð How can oceans protect against climate change?  

carbon sink  ð a place that absorbs more 

carbon dioxide than it releases.  

carbonic acid  ð a liquid that forms when 

carbon dioxide dissolves in water.  

 

dissolve  ð when a solid becomes part of a 

liquid e.g. salt dissolves in water.  

 

ocean acidification  ð when the chemical 

balance lowers.  

Lesson 6 ð What lives in the oceans?  

calcium carbonate  ð a solid made of calcium 

and carbon.  

coral colony  ð a groups of identical coral 

polyps that live together.  

coral  polyp  ð a soft bodied marine creature, 

fixed to rock.  

coral reef  ð a coastal ecosystem which forms 

between the tropics in shallow waters.  

 

exoskeleton  ð the outer shell of a coral polyp.  

 

upwelling  ð the movement of ocean water to 

the surface layer brining nutrients.  

Lesson 7 ð How is climate change threatening coral reefs?  

algae  ð a type of seaweed.  

 

biodiversity  ð the variety of plants and animals 

in an ecosystem.  

coral  bleaching  ð when coral becomes 

stressed, turning white.  

coral  stress ð when the coral has a bad 

reaction to changing conditions.  

expel  ð to force out.  

 

toxin ð a chemical that is harmful.  

Lesson 8 ð Should the ocean be used for its resources?  

overfishing  ð when more fish are caught than 

can be replenished.  

polymetallic  nodule  ð mineral rich deposits 

found on the seabed.  

restrict  ð to set limits on something.  seabed  mining  ð extracting minerals and fuels 

from on or beneath the seafloor.  

sediment  plume  ð clouds of dust in the ocean.  

 

wave  power  ð a type of renewable energy 

that uses energy from waves to generate 

electricity.  

Lesson 9 ð What can GIS tell us about oceans?   

GIS application  ð a software package that 

displays layers of data on a map, using geo -

spatial data.  

Spatial pattern  - how something is arranged in 

a given space.  
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Lesson 1 Which knowledge do I need for Unit 1 Global Oceans?  

 

 
a)1 thing I already 

know about 

oceansé 

b)1 thing I already 

know about what 

lives in the oceané 

c)1 new thing I will 

learn about in 

this unité 

Reflect 

Task ð Using the key, code terms 1-10 to 

indicate how confident you are with 

each word. 

 

 

 

 

 

 

 

Stretch ð Suggest reasons why it might 

be important to protect the oceans.  

 

 

TERM 

   

1. biodiversity     

2. carbon dioxide     

3. citizen     

4. fossil fuels    

5. greenhouse effect     

6. governance     

7. habitable     

8. photosynthesis     

9. solar radiation     

10. temperature     

 

Key 

I can confidently explain this term. 

I have a basic idea of its meaning. 

I cannot remember what it means. 

Why am I learning about Global Oceans? 

Although most of us do not live there, geographers are interested 

in the oceans as much the land on Earthõs surface. Geographers 

are fascinated to explore what lives in the ocean, how oceans 

affect climate, the shape of Earth under the water, and how 

people interact with oceans. Geographers are concerned that 

people protect the oceans as an important part of the natural 

world.  

What will I be learning in Unit 1?  

¶ The difference between seas and oceans. 

¶ The different layers of the oceans. 

¶ Who owns the ocean, how it is governed and protected. 

¶ How oceans affect the climate and climate change. 

¶ What lives in the oceans. 

¶ How climate change is affecting the coral reefs. 

¶ How humans rely on the oceans for resources.  

¶ How GIS can help us understand oceans.  

 

Figure 1 ð Oceans are home to many 

species 
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The major oceans 

Oceans are huge bodies of saltwater (Figure 2). There are five oceans (Figure 3). Together, the oceans cover 

over 70% of Earthõs surface.  

Which knowledge do I need for Unit 1 Global Oceans? 

In Unit 1 we will use ideas that you have learned in prior units. It is helpful to refresh these before we move 

through the unit. To do this we spend todayõs lesson revising the 5 major oceans, the concept of 

governance, and how greenhouse gases affect the atmosphere. 

Governance 

Governance means making decisions about a country or 

place. Governance is about taking responsibility for citizens, so 

they have safety, freedom and opportunities. Itõs also about 

managing the environment. The government is a group of 

people whose job it is to make all these things happen. 

Governments of different countries can work together to 

resolve major issues. This is called international governance. For 

example, leaders of different countries came together to agree 

on the climate change Paris Agreement in 2015 to reduce 

greenhouse gas emissions (Figure 4). 
Figure 4 ð Example of international 

governance  

The climate change 

conference in Paris 2015 

 
Skill check:  

5 major oceans 

a)Close your Mastery Booklet and 

then use the worksheet to locate 

the 5 oceans.  

b)Test your partner, using the 

worksheet. Do they know the 

location of all the oceans? 

Pacific 

Ocean 
Pacific 

Ocean 

Arctic Ocean 

Indian 

Ocean 

Southern Ocean 

Atlantic 

Ocean 

Figure 3 ð World map showing oceans 

Figure 2 ð A river 

Water in rivers and 

rain is freshwater. 

Water in the 

seas and ocean 

is saltwater.  
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Key concept 

check b)What is 

international 

governance?  

c)Give one example 

of international 

governance.  

 

a)What is the role 

of a 

government?    

Greenhouse gases in the atmosphere 

When solar radiation reaches Earthõs surface, some of it is 

trapped by greenhouse gases e.g. carbon dioxide. This 

keeps Earth warm. Burning fossil fuels adds extra 

greenhouse gases to the atmosphere, trapping more 

heat than usual. This is called the enhanced greenhouse 

effect (Figure 6). 

Trees can help to slow down the enhanced greenhouse 

effect. They naturally absorb carbon dioxide as part of 

photosynthesis and convert into oxygen and sugar. This 

removes greenhouse gases from the atmosphere, 

helping to prevent severe climate change (Figure 7). 

More heat trapped in 

Earthõs atmosphere. 

More heat released 

back into space.  

Greenhouse effect Enhanced greenhouse 

effect 

Figure 6 ð How greenhouse gases affect 

the atmosphere.  

Figure 7 ð How trees remove greenhouse gases from the atmosphere 

photosynthesis 

 A studentШsaysв 
If trees remove carbon dioxide, then we donõt need to worry about 

climate change. Do you agree? Explain your thinking. 

Figure 5 ð Examples of how good governance supports citizens 

Clean environment Peace and opportunities Safety 

water 

carbon dioxide 

sugar 

oxygen 
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Preparing for Unit 1 Global Oceans 

Complete the Pre-unit Knowledge Organiser.  

 

Steps: 

V Your teacher will give you a printed 

knowledge organiser. 

V Complete each box. Work from memory 

first then check the Mastery information. 

V Stick the sheet into your exercise book. 

 

Stretch ð Coral Triangle Fact File 

If your Knowledge Organiser is finished, you can complete the optional task below. This will help to build 

your knowledge of oceans. This fact file focuses on the Coral Triangle, which is a region that contains lots 

of coral reefs that you will learn about in Lessons 6 and 7. It is located in the Pacific Ocean.  

Task ð  

¶ If available, find the Pacific and 

Indian Oceans in an atlas.  

¶ Using the atlas and Figure 8, 

create a fact file in your exercise 

book. Use the template below 

as an example. 

 

 

 

PHILIPPINES  

MALAYSIA  

INDONESIA   

TIMOR 

LESTE   

PAPUA NEW 

GUINEA  
SOLOMON 

ISLANDS  

AUSTRALIA  

South 

China 

Sea 

Indian Ocean 

Pacific 

Ocean 

Philippine 

Sea 

Java Sea 

Figure 8 ð 

The Coral 

Triangle 

Coral Triangle Fact File  

Feature  Coral Triangle information  

Countries  included 

within the Coral 

Triangle  
 

Oceans  around the 

Coral Triangle  

 

 

Seas around the 

Coral Triangle  
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 Last lesson I learned 

about the water cycle 

and the 5 major oceans. 

This lesson I am learning 

about the seafloor and the 

layers of the ocean.  

Next lesson I will learn 

about who owns the 

oceans. 

Lesson 2 What are oceans? 

Task ð Complete a) ð c) in your exercise book.  

a)How much of Earthõs surface is covered in water? 

b)Give the three stages of the water cycle.  

c)Name the oceans located at X and Y. 

Stretch ð How does the atmosphere help to store water?   

VOCABULARY 

Oceans are 

enormous stores 

of saltwater.  

X 

Y 

What is the ocean like? 

Earthõs surface is uneven, with areas that are higher and others that are lower. 

Therefore, water is spread unevenly as gravity causes water to pool in the lowest 

areas. The highest areas remain uncovered as land ð continents and islands. Each 

major low area on Earthõs surface is covered by an ocean, e.g. the Atlantic 

Ocean covers the low area between Africa and the Americas (Figure 1). 

Water is shallowest near coastlines and islands, and deepest far away from them. 

This is due to the elevation (height) of the seafloor. Imagine walking into the sea. 

When you first walk in, only your feet are covered by water, but the further out 

you go, the deeper the water gets (Figure 2). Far from land the water is deep. This 

is called open water.  

Seas are smaller bodies of salt 

water, part of an ocean. They 

are usually partially enclosed by 

land. For example, the Arabian 

Sea is connected to the Indian 

Ocean, but is surrounded by the 

Middle East, East Africa and India 

(Figure 3). 

 

Figure 1 ð Earthõs 

uneven surface 

Atlantic 

Ocean  

island  

shallow water  

coast  
land  

open water 

low seafloor elevation 

high seafloor 

elevation 

Figure 2 ð The shape of the seafloor 

Created with Datawrapper (Open Street Map) 

Indian Ocean 

Arabian Sea 

East Africa  

Middle East 
India 

Figure 3 ð The Arabian Sea 

Sea ð Smaller area 

of water partially 

enclosed by land 

 

Do I knowé 

b)éwhere open water would be found? 

 

c)éhow a sea is different to an ocean? 

a)éwhy oceans form where they do? 
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 Which am I? 

a)I am rich in 

nutrients. 

b)I receive the most 

sunlight and have high 

biodiversity.  

c)I have high 

salinity levels and 

low temperature. 

Decide if the answer is surface layer, mid layer or deep ocean. 

What are the layers of the ocean? 

We know much more about the land than we do 

about the ocean. Most of our ocean knowledge 

is about its surface. This is not surprising given how 

difficult it is to explore areas deep underwater.  

Oceanographers have identified several ocean 

layers, each with its own characteristics. Figure 4 

shows the three major ocean layers ð the surface 

layer, the mid layer, and the deep ocean. Each 

layer varies in depth, temperature, salinity 

(saltiness), sunlight and nutrients (Figures 5 and 6). 

 

 Ocean layer characteristics  

su
rf

a
c
e

 l
a
y
e

r
 

¶ Depth: 0 ð -200 metres  

¶ Receives the most sunlight  and is the warmest layer.  Most 

photosynthesis happens in this layer.  

¶ Low salinity due to addition of freshwater from precipitation.  

¶ Winds blow over the surface of the water.  

¶ Highest biodiversity (more on this in Lesson 4).  

¶ Low in nutrients, because when ocean plants and animals 

die, they sink to the seafloor, taking their nutrients with them.  

m
id

 l
a
y
e

r
 

¶ Depth: -200 ð -1000 metres  

¶ Sunlight and warmth decrease through this layer.  

¶ Nutrients and salinity increase through this layer.  

¶ Some biodiversity  

d
e

e
p

 o
c
e

a
n

 

¶ Depth: <-1000m  

¶ Extremely cold, with some areas of freezing water.  

¶ No sunlight reaches the deep ocean.  

¶ High salinity as dissolved salt makes ocean water heavier.  

¶ Low biodiversity  

¶ Very nutrient rich. Dead animals sink to the seafloor and 

organisms like marine worms and bacteria break them 

down and return their nutrients to the water.  

 Figure 6 ð Description of ocean layer characteristics  

temperature sunlight 

salinity nutrients 

Figure 5 ð Diagram of ocean layer 

characteristics  

d
e
e
p
 
o
c
e
a
n

  
m
i
d
 
l
a
y
e
r

 
 

su
r
f
a
c
e
 
l
a
y
e
r

 

Figure 4 ð Layers of the ocean  

surface layer 

mid layer 

deep ocean 

-200 m 

-1000 m 

0 m 

<-3000 m 
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What are oceans? 

Part A ð Map skills: Elevation  

Seafloor elevation is measured in negative numbers. 

This shows it below sea level. Study Figure 7 and 

answer questions 1) - 3). 

1)What is the elevation of the seafloor at X? 

2)Where does the seafloor have lowest 

elevation? Y or Z? Explain why. 

3)Where would the water depth be 

shallowest? X, Y or Z? Explain why.  

X Top tip: Use the scale bar to help.  

 

Part B ð Paragraph writing   

Describe how ocean characteristics change with 

depth.  

 

 

 

 

Sentence starters:  

¶ In the surface layeré 

¶ By comparison, in the deep oceané 

Word bank: biodiversity, deep, nutrients, 

salinity, seafloor, shallow, temperature. 

 

Figure 7 ð Seafloor map of a mountain in the 

Pacific Ocean  

metres 

below 

sea 

level 

Y 

Z 

X 

Credit: NOAA 

Stretch ð How do we map the seafloor? 

A bathymetric map shows the physical shape of the seafloor. A colour key 

is used to indicate seafloor depth.  

To map the seafloor, ships send out sound waves which bounce off the 

seafloor, creating an echo which is sent back to the sensor. The time taken 

for the echo to return can be used to calculate the ocean depth. This is 

called Sonar = Sound Navigation and Ranging (Figure 8).   

From mapping the ocean, oceanographers have learned that the seafloor 

contains physical geography features such as mountains, valleys and 

trenches (Figure 9). In 2021 40 underwater mountains were discovered in 

the Atlantic Ocean through bathymetric mapping (Figure 9). 

As well as being informative, seafloor mapping has many 

practical applications including helping ships to navigate 

safely, laying undersea internet cables and conserving 

seafloor habitats.  

Task ð Answer questions 1) and 2) 

1)How are bathymetric maps created? 

2)Why is seafloor mapping important?  

 

 

Figure 8 ð Sonar technology  

Figure 9 ð Underwater mountains in the Atlantic 

Ocean  

Credit: NOAA 

Credit: NOAA 
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Last lesson I learned 

about seafloor elevation 

and ocean layers. 

This lesson I am learning 

about who owns the 

oceans. 

Next lesson I will learn 

about how oceans 

regulate the climate. 

Lesson 3 Who owns the oceans? 

Task ð Complete a) ð c) in your exercise book.  

a)Name the different layers of the ocean.  

b)Is seafloor elevation the same everywhere in the ocean? Explain 

your answer.  

c)Which ocean is located north of Europe, Asia and North 

America?  

Stretch ð Suggest who owns the ocean.  

VOCABULARY 

Governance means 

making decisions 

about a country or 

place to protect its 

people, economy 

and environment.  

It is difficult to 

find out who 

pollutes the 

oceans.   

Many countries 

have charges for 

polluting activities 

on land.  

Figure 2a ð Air pollution from vehicles on land Figure 2b ð Discarded fishing nets in the ocean  

This, and other factors makes oceans very difficult to govern (Figure 2). Study Figure 3 on the next page to 

see the key differences between governing land and oceans. 

Why is it challenging to govern the ocean? 

Unlike a country, which has clear borders and a government, oceans are shared areas.  The United Nations 

is an international organisation that aims to maintain world peace. The UN has written the Law of the Sea 

which sets out rules for ocean use. When the UN writes rules, it asks member countries to agree to the rules. 

Although most countries of the world are members of the UN, only some follow the rules.  

12 miles 200 miles 

Countries have total 

control over the area 

up to 12 nautical 

miles from their coast. 

Countries have the right to 

take ocean resources from 

the zone up to 200 nautical 

miles from their coast. 

Ocean areas more than 200 miles 

from a country are international 

waters. Ships from all countries are 

allowed to travel in these areas. 

Figure 1 ð Differences 

between land and 

ocean governance  
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 A student saysé 

òGoverning the ocean is just like 

governing the land.ó 

Do you agree? Explain your 

thinking.   

Who owns the Northwest Passage? 

We have learned that the Law of the Sea sets out rights to use up 

to 200 nautical miles from the coast. Nevertheless, there are still 

disputes where countries disagree over who owns which part of 

the sea. One example is in the Northwest Passage in the Arctic 

Ocean. The Northwest Passage is an icy sea route that flows 

through Alaska (USA) and the northern region of Canada. Since 

the 1970s ice coverage of this passage has decreased by 30% due 

to climate change. This means this route can be used more 

frequently for ships carrying products, especially in the summer 

months. In 2024 a ship carrying metal took 26 days to travel from 

eastern Canada to China, instead of the usual 41 days via Central 

America. This shows how important this route is for future trade. 

The USA claims that the Northwest passage is an important 

international route and so cannot be claimed by any one country. 

 

Figure 4 ð Map of the Northwest 

Passage 

Canada 

USA 

Arctic Ocean 

Northwest passage 

Canada claims the route is part of its territory as the passage flows past its 

northern islands.  An agreement was reached 30 years ago that says that the 

USA needs to ask Canadaõs permission to use the route, without officially saying 

that the passage belongs to Canada. However, more recently the USA has said 

they are no longer happy with the agreement. The USA is very interested in future 

fossil fuel exploration in this region. So, this may be why this dispute has 

resurfaced.  

There are many other ocean disputes around the world, including the South 

China Sea, East China Sea and elsewhere in the Arctic Ocean. In all these cases 

different countries make claims to areas of water that they believe to be within 

their countryõs rightful control. Often economic opportunities such as fishing and 

fossil fuels are driving the dispute.  

Figure 3 ð Differences between land and ocean governance  

Why is it easier to govern land use?  
 

Why is it harder to govern ocean use?  

Countries have a d efined border.  
 Ocean areas have n o visible borders.  

 

Each country (usually) has control over its 

own land . 

 Oceans are not owned. They are shared by 

many countries.  

Countries are r uled by a group of officials 

called a government.  

 Rules about oceans are set out by the United 

Nations.  

Rules are monitored ( e.g. by police). It is easy 

to find out when rules are not followed.  

 
Rules are difficult to monitor because actions at 

sea are rarely seen.  

Citizens must follow the law. Those who do 

not are punished via the legal system.  

 Not all countries agree to UN rules. There is no 

effective international legal system relating to 

ocean use.  
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Take turns 
Student A 

Why is the Northwest Passage 

an important sea route?  

Student B 

Who owns the Northwest 

Passage? 

Who owns the oceans? 

Part A ð Skills: Divided bar chart 

Study Figure 5 and answer the questions below.  

 

 

 

 

 

 

 

 

  

 

1)What percentage of ocean water is international waters? 

2)Which has greater ocean protection: international or national waters? Give data. 

3)Why might that be the case? (Explain the data in your answer to question 2). 

Part B ð Longer answer questions  

4)According to the Law of the Sea, what rights does a country have to the ocean within 

12 and 200 nautical miles of its coastline?  

5)Explain why ocean governance is difficult to achieve.  

 

 

Paragraph starters for Q5: 

¶ Firstly, although the Law of the Sea exists, not allé. 

¶ Secondly, oceans are difficult toé.   

¶ Lastly, sometimes countries haveé. 

 

Top tips for Q5:  

Á Refer to the table in Figure 3 
Á Refer to Northwest passage  

Figure 5 ð Bar chart of protected oceans 

National waters 
(sea areas within one 

countryõs control) 

International 

waters  

1% 

Total ocean  

Key 

Ocean protection: Additional 

rules to help keep an area of 

ocean healthy (see Stretch).  
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Stretch ð What are marine protected areas? 

Given oceans are so hard to monitor, special areas have 

been set up called Marine Protected Areas (MPAs). This is the 

highest level of ocean protection. As we can see in the bar 

chart in Figure 5, 92% of the ocean does not have any 

protection status. MPAs put additional regulations on the 

ocean waters, such as limits to fishing and mining, with much 

greater monitoring. Further actions are put in place to 

protect endangered species. 

One MPA example is the Ross Sea MPA in the Antarctic. The 

Antarctic is a fragile wilderness. It contains many important 

mammals and birds such as orca and penguins. It also 

contains millions of krill (a bit like shrimp), a species that many 

others depend on in the food web. This MPA protects 

1,549,000 km2 of sea. It has ôno take zonesõ where no fishing 

or mining is allowed. This helps to preserve Antarctic species.  

Task ð Answer questions 1) ð 3)   

1)What are Marine Protected Areas?  

2)Why do you think the Ross Sea was chosen to 

be an MPA? 

3)Do you think countries should be encouraged to 

create more MPAs, even if it means losing income 

from economic activity? Explain your ideas.  

 

Figure 7 ð Orca 

Figure 6 ð Global map of MPAs 

Created with Datawrapper (Open Street Map) 
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 Last lesson I learned 

about who governs the 

oceans. 

This lesson I am learning 

how the oceans regulate 

the climate.  

Next lesson I will learn 

how oceans act as a 

carbon sink.  

Lesson 4 How do oceans regulate the climate? 

Task ð Complete a) ð c) in your exercise book.  

a)Does the ocean contain freshwater or 

saltwater? 

b)Describe the characteristics of the oceanõs 

surface layer. 

c)What layer of the ocean is shown at X?  

Stretch ð Describe the global distribution of Earthõs heat. 

VOCABULARY 

An ocean current  is a continuous, 

directed movement of ocean water . 

X 

Wherever there is a warm current, warm water is brought along. Wherever there is a cold current, cold 

water is brought along. This means that ocean currents play an important role in redistributing heat around 

the surface of Earth, transporting cold water to warm regions, and warm water to cold regions. 

2. Upper water is warmer 

and less saline. It rises and 

flows along the surface.   

3. Highly saline water is 

dense and so starts to sink 

towards the seafloor. 

1.Wind pushes water along 

at the surface. 

4. Water cools further as it 

sinks and flows along the 

seafloor.   

5. The warmer and colder water act together to 

create a continuous movement called a current. 

What are ocean currents?  

If you were to swish water with your hand in one direction, say in the bath or at 

the swimming pool, you would notice that the water would starts to gain 

momentum and keep moving in that direction. Like a mini current! An ocean 

current is when there is a flow of water in one direction that keeps happening. 

Ocean currents are very powerful. For example, it is difficult for fish to swim 

against the current, so they usually swim with it (Figure 1). Ocean currents are 

caused by wind, and differences in temperature and salinity (Figure 2).  Figure 1 ð Fish swim with the 

current 

Figure 2 ð How ocean currents form 

 Key concept 
check b)In ocean currents, 

what happens to 

colder saline water? 

 

c)What does it mean 

that ocean currents 

redistribute heat? 

 

a)What is an 

ocean 

current?  
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What is the ocean conveyor belt?  

All the ocean currents connect to form a global system called the ocean conveyor belt. It 

works in a similar way to a supermarket checkout, where the conveyor belt pulls along the 

shopping items. Similarly, the ocean currents pull the warm or cold water along 

automatically. The ocean conveyor belt is constantly moving and so is constantly 

redistributing heat. The redistribution of heat minimises extreme temperatures, making Earth 

more habitable. We call this climate regulation.    

The section of the ocean conveyor belt nearest the UK is called the Gulf Stream (Figure 3). Warm water from 

the tropical Caribbean flows north-east across the Atlantic Ocean to the UK, bringing warm water and warm 

weather with it.  When this warm water reaches the poles it cools, then sinks and flows southwest across the 

Atlantic, making parts of North America much colder. This is why the UK has much milder winters than eastern 

USA even though it has a higher latitude.   

 

Figure 4 ð The Gulf Stream, part of the ocean 

conveyor belt 

New York in 

winter 

London in 

winter 

Think, pair, share: Why does New York have colder winters than London 

even though it has a lower latitude?  

Figure 3 ð The ocean conveyor belt 

A continuous 

network of ocean 

currents 

redistributing heat 

around the world.   
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How do oceans regulate the climate? 

Part A ð Mapping the Gulf Stream. 

Follow the instructions on your worksheet to create an annotated 

map of the Gulf Stream. 

Equipment list: You will need a pen, pencil, ruler, calculator, 

and a blue and red pen (or coloured pencils). 

Part B ð PEE paragraph 

Explain how ocean currents regulate the climate.  

¶ Point ð Ocean currents play an important role in regulating 

Earthõs climate byé  

¶ Evidence ð For example, the Gulf Stream is an ocean current 

locatedé 

¶ Explain ð Here is how it works. Firstlyé 

 

Stretch ð How does El Nino change the climate? 

El Ni¶o is an event where the regular ocean and atmospheric conditions change in the Pacific Ocean. 

One of its first discoveries was centuries ago by Peruvian fishermen, who found that every few years 

their December-January fish catch was very low. They noticed that the water was much warmer than 

usual. These warm waters were lower in nutrients and so would drive the fish away. They termed the 

event El Ni¶o (the little boy) as it happened around Christmas time.  

Scientists later found out more about how this phenomenon occurs. 

Winds high up in the atmosphere change direction. This alters the 

direction of the ocean currents, bringing warmer ocean currents from 

Asia and Oceania across the Pacific Ocean towards North and South 

America. This drives cooler ocean currents to flow back towards Asia 

and Oceania. Although scientists now understand how El Ni¶o works, 

they still do not understand what causes the winds to change 

direction in the first place.  

El Ni¶o events usually last around a year, by which time the high winds 

and ocean currents will return to normal. Then a few years later the 

opposite event will happen, where even colder water flows to North 

and South America, and even warmer water flows to Asia and 

Oceania. This event is called La Ni¶a (the little girl).  

Task ð Complete questions 1) ð 5) 

1)What did early Peruvian fisherman notice about the 

ocean water? 

2)Define El Ni¶o. 

3)How do El Ni¶o events begin? 

4)How does an El Ni¶o event affect ocean currents? 

5)What are the key differences between El Ni¶o and La Ni¶a? 

 

Figure 5 ð El Ni¶o events and normal 

conditions in the Pacific Ocean. 

El Ni¶o 

Normal conditions 
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 Last lesson I learned 

about how oceans 

affect the climate. 

This lesson I am learning 

about how oceans can act 

as a carbon sink. 

Next lesson I will learn 

about different ocean 

biomes. 

Lesson 5 How can the oceans protect against climate change? 

Task ð Complete a) ð c) in your exercise book. 

a)What happens to fossil fuels when they are burned? 

b)In an ocean current, what happens to cold water? 

c)Use the table to find the mean size of the 5 oceans.   

Stretch ð What is the link between carbon dioxide and climate 

change?  

VOCABULARY 

A carbon sink  is a place that 

absorbs more carbon dioxide 

than it releases.  

What is a carbon sink? 

A carbon sink is anything that absorbs more carbon than it releases, reducing the amount of carbon dioxide 

in the atmosphere. Earthõs main carbon sinks are plants, soil and the ocean (Figure 1).  Carbon sinks are 

natureõs way of keeping the amount of carbon in the Earth in balance. The opposite of a carbon sink is a 

carbon source. Examples of carbon sources are animal respiration, natural combustion e.g. from wildfires or 

volcanic eruptions, and human activity (burning fossil fuels and farming). Together this is called the carbon 

cycle. As we learned in Year 8, carbon emissions from human activity have put the carbon cycle out of 

balance, leading to the enhanced greenhouse effect.    

 Fact or Fib 
a)A carbon source 

absorbs more 

carbon than it 

releases.   

b)Decomposition 

breaks down 

carbon which 

stays in the soil.  

c)Plants absorb 

carbon during 

respiration.  

ñ ŸƖ ñ ŸƖ ñ ŸƖ 

Plants absorb carbon during 

photosynthesis. Forests are an 

important store of carbon. 

Decomposition breaks down 

dead organic matter. This 

fixes carbon into the soil. 

Oceans absorb carbon 

dioxide and dissolve it to 

become carbonic acid. 

Figure 1- Examples of carbon sinks 

 Ocean size  

Arctic    14 million km 2 

Atlantic    85 million km 2 

Indian    71 million km 2 

Pacific  165 million km 2 

Southern    22 million km 2 
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How do oceans act as a carbon sink? 

Oceans have been described as the worldõs greatest ally against climate change as they are a crucial 

carbon sink. Oceans absorb at least 30% of all carbon dioxide on earth.  The main way they do this is by 

dissolving  carbon dioxide into a liquid. Other ways include photosynthesis , creating shells, and 

decomposition  (Figure 2).  

 

 
Term 

a)calcium carbonate 

b)carbonic acid 

c)decomposition 

d)dissolution  

e)ocean 

acidification 

f)photosynthesis 

g)phytoplankton  

 

Meaning 

1)a liquid formed when carbon dioxide dissolves in 

water 

2)a solid white substance made of carbon, calcium 

and oxygen  

3)microscopic ocean plants 

4)when something is absorbed by a liquid 

5)when dead plants and animals are broken down 

6)when plants convert carbon dioxide and water into 

oxygen and glucose 

7)when the pH level of the ocean reduces leading to 

chemical imbalance  

Match up 

1. Dissolution  

The water in the ocean reacts with carbon dioxide 

to form carbonic acid. It then breaks down further 

into tiny particles called bicarbonate. This is very 

stable and will not escape. 

4. Decomposition  

When marine plants and animals die, they decompose (break 

down). Their stored carbon is either eaten, returned to the ocean 

water, or is buried under sediment on the seafloor, where it can 

remain for millions of years. 

2. Photosynthesis 

Phytoplankton are microscopic plants 

found in the ocean. These absorb 

carbon dioxide during photosynthesis 

and convert it into glucose. Other marine 

plants also absorb carbon dioxide during 

photosynthesis, e.g. seagrasses and 

mangrove trees. 

3. Building shells and skeletons 

Marine creatures such as snails 

and crabs build their hard shells by 

converting carbon dioxide into 

calcium carbonate. Corals build 

their skeletons in the same way. 

Figure 2- How the ocean 

acts as a carbon sink 

Although the ocean as a carbon sink is helping to protect against climate change, the additional carbon 

dioxide is leading to a reduction in pH of the ocean, called ocean acidification . Many marine species are 

sensitive to chemical changes in the ocean, creating ecosystem imbalance.  
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How do the oceans protect against climate change? 

Study Figure 3 and answer the questions below. 

 

 

 

 

 

 

 

 

1)Describe the location of the ocean photo shown in Figure 3.  

X Top tip: For best answers, include, country, sea and compass directions.  

2)Using Figure 3 and your own knowledge explain how the ocean naturally protects 

against climate change.  

3)Should we rely on the ocean as a 

carbon sink? Explain your 

reasoning.  

 

Sentence starters for Q b):  

¶ Figure 3 showsé. 

¶ Figure 3 also showsé  

¶ Another way that the ocean stores carbon isé 

 

dissolved 

carbon dioxide 

coral reef 

Figure 3 ð Ocean photo and map 

Stretch ð How can the ocean be further engineered to act as a carbon sink? 

Inspired by the oceanõs natural capacity to sink carbon dioxide, climate change engineers have 

designed artificial methods to capture more carbon and store it safely. They have also worked out 

ways to remove excess carbon dioxide from the ocean, to prevent further ocean acidification.   

1.Ocean fertilisation: Adding fertiliser in the ocean 

increases the presence of nutrients encouraging 

phytoplankton to grow. The phytoplankton 

absorb more carbon dioxide through 

photosynthesis (Figure 4).  

2.Offshore carbon capture and storage (CCS): 

Factories capture carbon dioxide before release. 

It is transported to the ocean where it is injected 

into rock, deep within the seafloor.   

New technology is also being developed to extract carbonic acid from the ocean and inject it into 

rock. This will help reduce ocean acidification.  

Task ð Draw an annotated diagram to show one artificial method of how the ocean can be 

used as a carbon sink. Then write a short summary to explain how this method works and its 

benefits. Use Figure 4 to help.  

 

Figure 4 ð Ocean fertilisation 

and offshore CCS 
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 Last lesson I learned how 

oceans can protect 

against climate change. 

This lesson I am learning 

what makes oceans 

important for biodiversity. 

Next lesson I will learn 

how climate change is 

threatening coral reefs. 

Lesson 6 What lives in the ocean? 

Task ð Complete a) ð c) in your exercise book. 

a)What is a carbon sink?  

b)How do marine creatures use carbon in the ocean?  

c)The average ocean depth is three-thousand, six-

hundred and eighty-two metres deep. Write this in 

number form. Include units of measure.  

Stretch ð In general, what conditions are needed for plants and animals to live well?   

VOCABULARY 

Coral polyps are soft 

bodied marine 

creatures which are 

fixed to rock.  

What are the main ocean biomes? 

Figure 1 ð Open water biome at the ocean surface   

Figure 2 ð Deep ocean biome  Figure 3 ð Upwelling  

Strong currents 

bring nutrients 

to the surface 

conditions. For example, lobsters, shrimp, the 

dumbo octopus, and small invertebrates (squishy 

creatures) like sea urchins and sea cucumbers 

(Figure 2). Deep ocean species must be well 

adapted to survive. For example, the anglerfish has 

a glowing fin which dangles in front of its face to 

attract prey in the dark.  

Marine biomes located at the surface have greater 

biodiversity, as they have warmer, sunnier 

conditions, which encourages photosynthesis. 

Further nutrients are brought to the surface by 

strong ocean currents in a process called upwelling 

(Figure 3).  

The oceans are full of life. They are home to 15% of all species. Like on land, the ocean has different biomes. 

In open water biomes we might see dolphins, whales, jellyfish and turtles (Figure 1). These species live 

towards the surface. The deep ocean biome is a more challenging habitat to live in. This part of the ocean 

is home to species that can manage in dark, saline 
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 What am I? 
a)I am a marine 

biome where 

dolphins and 

jellyfish live. 

b)I am a marine 

biome that is 

very dark and 

cold.  

c)I am a strong 

ocean current 

that brings 

nutrients to the 

surface. 

What are coral reefs? 

The third major type of marine biome is the coastal biome. Within this biome is the coral reef ecosystem. 

Coral reefs are huge limestone structures (Figure 4, Figure 6) made up of thousands or millions of coral 

colonies (Figure 5). Coral colonies are made up of coral polyps. These are small, soft-bodied, colourful 

animals, similar to jellyfish, which attach themselves to rock. They use calcium carbonate from ocean water 

to build a protective limestone shell called an exoskeleton. 

 

Figure 6 ð Types of coral 

Figure 5 ð Coral colony 

Figure 4 ð Coral reef 

coral colony 

one coral polyp 

Coral reefs are highly biodiverse, home to 25% of all marine species, including fish, starfish, crabs, and 

octopus. This is a lot given they cover less than 1% of the ocean floor!  

  Coral reefs are located in the tropical zone between the 

Tropic of Cancer and Tropic of Capricorn. This is where a 

warm, sunny climate can be found. Corals favour 

temperatures of around 23-29ÁC. Corals are mostly found 

at the coast where the shallow waters are warm, and 

there is good access to algae.  

The Coral Triangle, in the western Pacific, is a huge coral 

reef zone home to 30% of the worldõs reefs. It surrounds a 

group of islands, so there is a lot of shallow water. 

Countries which are part of the coral triangle include the 

Philippines, Malaysia and Indonesia.   Created with Datawrapper © OpenStreetMap 

Figure 7 ð Location of coral reefs 

Tropic of Cancer  

Tropic of Capricorn  

equator  

 coral reef 
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What lives in the ocean?  

Part A ð Map skills  

1)Describe the distribution of coral reefs around the world.  

Top tips:  

X Use Figure 7 and your World Map.   

X Refer to lines of latitude and compass directions. 

X Use terms like concentrated or clustered.  
 

Part B ð Exam style questions   

2)Name the three main ocean biomes.  

3)Give evidence that coral reefs are very biodiverse.  

4)Using an example location, outline the conditions that 

coral needs to survive.  

Word bank 

¶ concentration  

¶ coral reef 

¶ coral polyp 

¶ exoskeleton 

¶ shallow 

¶ sunny 

¶ temperature 

¶ warm 

 

 Do I knowé 

b)éthe 

temperature of 

water that coral 

likes to live in? 

 

c)éan example of 

a coral reef zone. 

a)éthe size order 

of a coral colony, 

polyp and reef? 

Stretch ð What makes mangrove ecosystems unique?  

In tropical shallow waters, mangrove trees can be found. These species can grow in semi-salty muddy 

water called brackish water. Dense areas of mangrove trees form a coastal ecosystem called a mangrove 

forest (Figure 8). One threat to the beautiful mangrove forests is deforestation, as they are cleared to make 

space for fishing and housing. Once they are removed the sediment is washed away so it is difficult to 

replant them.  

 

 

 

 

 

 

 

 

Task ð Complete questions a) and b) in your exercise books. You can write or draw a diagram. 

1)How are mangrove trees adapted to live in their environment?  

2)Explain why mangrove forests are under threat.  

 

Figure 8 ð Adaptations of 

mangrove forest 

Mangrove trees 

filter out salt through 

their leaves. 

 

Mangrove roots rise 

above the water to 

access oxygen. 

 

Birds nest in the tree 

canopy hunting the fish 

and shrimp which live in the 

roots below. 

 

Mangrove roots provide 

habitat for young fish and 

sharks to grow before they 

move into deeper waters.  
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Talk or write a)What does 

the algae 

give the 

coral? 

b)How does 

the coral 

help the 

algae? 

c)If there was a decline 

in algae, how might 

the coral be 

affected?  

 Last lesson I learned 

about different ocean 

biomes. 

This lesson I am learning 

why climate change is 

threatening coral reefs.  

Next lesson I will learn 

how economic activity is 

threatening the oceans. 

Task ð Select the correct answer to complete each sentence.  

a)Coral polyps/reefs are soft bodied marine creatures 

fixed to rock. 

b)Coral reefs are found in the Arctic/tropics in 

deep/shallow waters. 

c)The line in the graph is decreasing/increasing, 

but it shows that ocean acidity is 

decreasing/increasing.  

Stretch ð What conditions makes the coral reef biome so 

biodiverse?   O
c
e
a
n
 
p
H
 
l
e
v
e
l

 

Ocean acid level 

?ċƣċШƚŸƨƖĦĲа School of Ocean & Earth Science & Technology - Hawaii Ocean 
Time-series (2024) 

Lower numbers = 

more acidic.  

VOCABULARY 

coral bleaching ð when coral 

becomes stressed and expels 

its algae , turning white.  

Lesson 7 How is climate change threatening coral reefs? 

How do coral and algae help each other?  

Algae are a type of seaweed that lives 

on the coral. It provides coral polyps 

with 95% of the food that it needs. This is 

useful for coral polyps who cannot swim 

to get food. The algae also help to give 

coral its bright colour. 

Coral provides algae with a protective 

home. As corals are located near the 

surface of the water, the algae can 

receive enough sunlight to 

photosynthesise. Corals also provide 

carbon dioxide which algae use during 

photosynthesis. In this way the coral and 

algae support each other.  

 

Iõll give you CO2 and a home. 

Iõll give you food. 

 Itõs a deal! 
Coral  

Algae  

Figure 1 ð Algae and coral  

Figure 2 ð A coral reef   

Sunlight near surface 

Algae lives on coral 

polyps 
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Figure 6 ð Coral bleaching events 1980 - 2016 

N
u
m
b
e
r
 
o
f
 
b
l
e
a
c
h
i
n
g
 
e
v
e
n
t
s

 

% of corals affected 

within a reef  

?ċƣċШƚŸƨƖĦĲа Hughes, T. P., et al. (2018). Spatial and temporal patterns of mass bleaching of corals in the Anthropocene 

Why is the coral turning white? 

Raised sea surface temperatures cause the 

algae to release a toxin that is harmful to the 

coral. In order to protect itself, the coral 

expels the algae. This is called coral stress. 

When algae leave, the coral loses its energy. 

The weakened coral fades until it has lost all 

its colour. It looks like it has been bleached. 

Hence the term coral bleaching (Figure 4). 

 

bleaching events is getting shorter, reducing the recovery time (Figure 5). If the coral does not recover it 

wonõt allow the algae back. Without the algae, eventually the coral dies.  

Observations tell us that almost every reef region in the world has now suffered significant coral stress. In the 

long-term this may lead to huge loss of biodiversity as reef systems struggle to survive. As well as being 

damaging to the environment, this would have a knock-on impact on the economy. The estimated loss from 

coral tourism and fishing due to severe bleaching events in the next 50 years is US$84 billion.  

 

Data source: Met Office Hadley Centre - Hadley Centre's Sea Surface Temperature (HadSST) (2025)  

S
e
a
 
s
u
r
f
a
c
e
 
t
e
m
p
e
r
a
t
u
r
e

 
Figure 3 ð Sea surface temperature  

Climate change has not only increased air temperature but also sea temperature (Figure 3). Coral reefs 

and algae are very sensitive to temperature changes in the water of as little as +1ÁC.  

Coral can survive bleaching, but it takes at 

least 10 years to recover. As oceans 

continue to warm, the time between coral  

 Reorder 

a)Corals expel 

their algae 

d)Sea surface temperature rises  

b)Coral fades, 

turning white  

c)Toxins cause 

coral stress    

e)Algae produce toxins  

Write down the letters in the correct order  

Figure 4 ð Bleached coral  

Figure 5 ð Healthy coral  

Sea surface temperature different to the average 
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How is climate change threatening coral? 

Part A ð Graph analysis  

Use your graph printout to answer the following questions.  

1)Give the year which had the greatest number of 

bleaching events.  

2)State how many bleaching events took place in that 

year. 

3)Count how many years have had more than 30 

bleaching events.  

4)In 2016 was there a higher proportion of moderate or severe bleaching events? Explain 

how you know.   

5)A student says: ôAlthough there are fluctuations the graph shows that coral bleaching 

events are increasingõ. Is the student correct? Explain your thinking.  

 

Part B ð Paragraph question   

6)Use Figure 5 and your own knowledge, 

explain how changes to Earthõs climate 

are threatening coral reefs.  

Suggested structure 

Point: Rising temperatures are causingé 

Evidence: The graph showsé 

Explain: This happens becauseé 

Stretch ð How can coral bleaching be managed? 

The only way to prevent coral bleaching is to reduce the cause of climate change i.e., stop burning fossil 

fuels! This, of course, is a very upsetting answer for coral reef managers, who are seeing the impacts of 

climate change on the reef but cannot do much to prevent it.   

Coral reef managers have developed strategies to help support the coral during bleaching events:  

V Monitoring: The most important work that can be 

done is to monitor the reefs to report details about 

the bleaching events (Figure 7). These observations 

are reported back to oceanographers, who can 

continue to research how best to support the coral.     

V Building resilience: We know that coral will recover 

better from a bleaching event if other stressors are 

reduced. Reef managers are advised to limit other 

activities, such as fishing and tourist diving, for reefs 

vulnerable to bleaching. This builds up the 

resilience of the coral.  

V Local adaptations: Some very local changes can be made, such as reducing the water 

temperature or relocating shoals of fish to other environments. This can help the reef to recover. 

However, this is quite experimental and can only happen at a very local scale.  

Task ð A student says, ôCoral bleaching is quite bad, but we are developing ways to help the 

coral, so it will probably be okõ Do you agree with this statement? Explain your thinking.  

Figure 7 ð Survey to monitor bleaching events   

Credit: NOAA 
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Lesson 8 Should the ocean be used for its resources? 

Task ð Complete task a) ð c) in your exercise book.  

a)What is the evidence in the photo that this 

coral is stressed?   

b)What causes coral stress?  

c)Give two advantages of using renewable 

energy. 

Stretch ð What does the term mining mean? What do we mine for? (Tip: Think back to your 

learning in Year 7.)   

VOCABULARY 

Overfishing means 

where more fish are 

caught than can be 

replenished.  

 Last lesson I learned how 

climate change is 

causing coral bleaching. 

This lesson I am learning the 

costs and benefits of using 

ocean resources. 

Next lesson I will learn 

how GIS can be used to 

understand oceans. 

Paired talk 
Partner A 

The advantages of seabed 

mining areé 

Partner B 

The disadvantages of seabed 

mining areé 

How does resource extraction affect the ocean?  

Seabed mining  

The ocean contains vast deposits of valuable seabed resources 

including fossil fuels and minerals. They are found as polymetallic 

nodules (lumps of minerals) on the seafloor. Estimates suggest that 

500 billion tonnes of these nodules exist. Examples include 

manganese, used to make steel for construction, and cobalt used to 

make batteries for electronic devices, (important for reducing fossil 

fuel reliance). Global population rise and growing wealth is 

increasing demand for fuel and electronics, leading to more and 

more mineral extraction, including in the oceans.  

Unlike onshore mineral mining, extracting minerals from the seabed 

does not cause land and river pollution. However, to access the 

minerals, mining vehicles roll across the seafloor and vacuuming up 

the nodules up. In this process, the vacuum removes everything on 

the seafloor, including marine species. The process also releases 

plumes of sediment into the water, like dust clouds. This can suffocate 

marine creatures.  

With fewer fossil fuels resources found on land, oil and gas are 

extracted from beneath the seafloor. As well as worsening climate 

change, occasionally oil spills can happen, covering wildlife in oil, 

and poisoning habitats. They are very difficult to clean up.  

Sediment olp 

Figure 1 ð Polymetallic nodules  

Figure 2 ð Sediment plumes  

Figure 3 ð Oil spills  
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  Who is correct?  

Student A says: Wave power 

takes resources from the sea, 

just like extracting fossil fuels. 

 

Student B says: Wave power 

has huge potential, but there 

are not many wave power 

stations yet. 

Decide who is correct: Student A, Student B, neither or both.  

Explain your thinking. 

 
Summarise 

Summarise how fishing methods in the Coral Triangle damage the 

environment.  

Fishing  

Fish are an important ocean resource for people. Each year, 160 million 

tonnes of seafood is caught, sold, and eaten globally. Some 60 million 

people rely on the ocean for their livelihood (income) in jobs such as 

catching fish and processing seafood. Unfortunately, overfishing is a 

major problem. This happens when more fish are being taken from the 

ocean than are replenished (replaced).  

This is a significant problem in the Coral Triangle, where six countries, all 

with rising populations, fish in the same waters. Some methods of fishing 

are especially damaging. For example, bottom trawling involves nets 

being dragged over the seafloor to catch seafood (Figure 4). The nets 

trap sea creatures that are not intended to be a part of the catch 

which are thrown back into the sea, dead. The full nets are also 

dragged across the seabed, damaging delicate ecosystems such as 

coral reefs.  

Figure 4 ð Bottom trawling  

How can the ocean produce renewable energy?  

The oceans contain huge potential for renewable energy . Waves 

contain kinetic energy  (movement energy). This energy can be 

harnessed to drive turbines . The turbines are connected to 

generators that can generate electricity (Figure 5). The 

technology works in a similar way to wind turbines. The best 

locations are windy oceans that have big waves that have 

travelled a long way. Wave energy is in its early  stages. Currently 

there are only a few functioning wave energy stations around 

the world including Scotland, Spain and Portugal. Much research 

is being put into developing wave energy techn ology for the 

future.  

 
Wave power is  renewable and carbon neutral . There is an infinite  supply of wave energy, so once built the 

costs are low. However, wave power only works when there are strong waves, so on a calm day not much 

energy is produced. Building costs are high and it is physically quite difficult to build turbines in windy seas!  

There may be some damage to local marine ecosystems from the turbines.  

 

Wave water flows 

into the wave 

turbine 

Turbine 

connected 

to generator 

Technology 

is in its early 

stages 

Figure 5 ð Wave power  
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Should the ocean be used for its resources? 

Decision making exercise  

For each economic activity decide if it should 

be stopped, restricted, or encouraged. You 

can select any option for each activity.  Use 

the information boxes to help. 

 

 

 

 

 

My proposal:  

 Management option  

Economic activity  Stop Restrict Encourage  

Seabed mining     

Fishing    

Wave power     

 

Encourage means to push for 

more of this activity. This could 

include investing money in 

research or equipment. It can 

also mean giving subsidies 

(discounts) or tax relief to 

encourage more of this activity. 

Stop means to end all 

economic activity. No 

more is allowed at all, 

anywhere. People 

carrying out this 

activity may be fined 

or prosecuted. 

Restrict means to limit the amount 

of the activity happening through 

agreed rules. For example, 

creating zones where the activity is 

allowed, or setting quotas (limits) 

on how much fish or resources are 

allowed to be extracted. 

Paragraph 1: I propose we should ____________ seabed mining. My reasons are, firstlyé 

Paragraph 2: With regards to fishing, I propose we should ____________ fishing. My reasons areé 

Paragraph 3: My last recommendation is that we____________ wave power. My reasons areé  

 

Stretch ð What are the global priorities for oceans? 

World leaders have come together to agree on 17 ambitious goals to improve life on Earth for people and 

the environment. Each goal includes specific targets to achieve by 2030. Goal 14 is about conserving the 

oceans. Read below to find out more about some of the specific ocean targets.  

 

 

 

 

 

 

 

 

Task ð Complete tasks 1) and 2) in your exercise books.  

1)Which target do you think is most important and why?  

2)Why is international governance and cooperation especially important for oceans? 

 

 Reduce marine 

pollution, including 

plastic debris and 

excess nutrients washed 

into the oceans. 

Protect and restore 

ecosystems to maintain 

biodiversity. This includes 

helping with restoration 

and building resilience. 

Reduce ocean 

acidification by 

reducing burning of 

fossil fuels.  

Sustainable fishing, by 

improving monitoring 

of illegal fishing, and 

harmful fishing 

practices.  
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 Last lesson I learned how 

resource use is affecting 

oceans. 

This lesson I am learning 

how GIS can enhance our 

understanding of oceans.  

Next lesson I will revise 

Unit 1 knowledge and 

complete a quiz.  

 
Talk or write 

a)Which ocean 

characteristics 

are shown on this 

GIS application? 

b)How would you 

find out what the 

colours on the 

map mean? 

c)What happens 

when you click 

on an area on 

the map? 

Lesson 9 What can GIS tell us about oceans? 

Task ð Complete the paragraph by selecting the correct words. 

Write your answers as 1 =_____ etc. 

GIS means 1)
 Geography Impact Sustainability/Geographical Information 

Systems. A unique characteristic of GIS is that it uses geo-spatial data. 

This means that the exact 2) location/value is given for each data point. 

GIS often shows different 3) layers/colours of information on one map. 

This helps us understand 4) how the data was made/ what the data 

means. 

Stretch ð How might a programme such as Google Earth help you to understand oceans 

better? What might you use it to do or explore? 

VOCABULARY 

Concentration 

means when 

there is a lot of 

something in 

one place.  

Exploring the GIS application Windy 

Windy is a GIS application that can help us understand the physical geography of the ocean including 

wind, waves, temperature, and currents.  It provides real-time data, and we can search any part of the 

ocean in the world. Look at Figure 1 to see its key features.  

Location search 

Click to see 

information for that 

location e.g. wind 

speed.    

Key to show value.   

Additional layers that 

can be turned off and 

on.  

Menu of different maps 

to explore e.g. wind, 

hurricane tracker. 

Base map shows outline 

of countries and 

continents. 

In this example 

map the darker, 

redder colours 

show higher winds. 

The arrow shows 

the wind direction. 
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Stretch ð What can GIS tell us about hurricanes? 

A hurricane is a huge windstorm that forms over the ocean in tropical regions. 

We can track hurricanes as move across the oceans towards the land. This 

information is used to predict when and where they will make landfall. This 

monitoring and prediction can help to save lives.  

First check to see if there are any hurricanes happening right 

now. You can do this on the Windy application. In the Menu find 

ôHurricane trackerõ (or type it in ôsearch layersõ). If a hurricane is 

displaying write down its location and intensity. Where is it 

heading?  

If there are no hurricanes right now go to this 

website Historical Hurricane Tracks - GIS Map 

Viewer It shows you all historic hurricanes.  

Task ð Using your chosen hurricane platform, select 

1-3 hurricanes. For each write down its: 

1)Name and date  

2)Intensity or hurricane category.  

3)Maximum wind speed 

4)Describe the hurricaneõs path, referring to 

oceans and compass directions.  

 

Sort in order from 

highest to lowest 

intensity.  

Type in a recent year 

e.g. 2023. Select: ôView 

all results for 2023.õ 

Hurricane tracks 

What can GIS tell us about oceans? 

GIS investigation task 

X Make sure you are logged on to a device. 

X Use your worksheet to explore Windy.com and answer the key questions.  

X You may also wish to create screenshots of different maps you investigated and today 

annotate them to show key patterns.   

 

 

 

 

 

 

 

 

Summary writing: In conclusion GIS 

can tell us many helpful things about 

oceans includingé   

https://www.windy.com/
https://coast.noaa.gov/hurricanes/#map=4/32/-80
https://coast.noaa.gov/hurricanes/#map=4/32/-80
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Lesson 10  Revision and Checkpoint Assessment 

 Last lessoné I learned 

how GIS can be used to 

understand oceans.  

This lessoné I am 

revising Unit 1 and 

completing my quiz.  

Next lessoné is a 

reteach lesson to close 

knowledge gaps. 

Task ð Match the key unit terms to their meanings.  

 Key terms 

1)algae 

2)carbon sink 

3)coral bleaching 

4)coral polyp 

5)exoskeleton 

6)governance 

7)marine  

8)ocean current 

9)salinity 

10) seafloor   

Meanings  

a)a continuous movement of ocean water 

b)a place that absorbs more carbon dioxide than it releases 

c)a soft bodied marine creature, fixed to rock 

d)a type of seaweed 

e)the amount of salt dissolved in water 

f)the land at the bottom of the ocean 

g)the outer shell of a coral polyp 

h)to do with the sea or ocean 

i)to make decisions about a country or place 

j)where coral becomes stressed, turning white 

 

 
Concept summary ð Carbon Sink 

Summarise how the ocean can act as a carbon 

sink. 

a)A carbon sink isé 

b)The ocean acts as carbon sink asé 

Key terms 

 V carbon dioxide 

V dissolve 

V acidification 

V atmosphere 

Revise a difficult concept: Oceans as a carbon sink 

A carbon sink is something that takes more 

carbon dioxide out of the atmosphere than it 

releases. This reduces the rate of climate 

change. The ocean is an important carbon 

sink. It does this in a few ways. The most 

important is by storing dissolved carbon 

dioxide in liquid form. When the carbon 

dioxide is away from the atmosphere it is not 

harmful to the climate. However, there are 

some negative consequences: too much 

carbon dioxide in the water causes the ocean 

water to become too acidic.    
Figure 1 ð Ocean as a carbon sink 

The water in the 

ocean reacts with 

carbon dioxide to 

form a liquid called 

carbonic acid.  
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Revision Grid 

1. What percentage  of 

Earthõs surface is covered by 

oceans? (L1, p.  7) 

 

2. What happens to carbon 

dioxide  during 

photosynthesis? (L1, p.  8) 

                                                

3. Label  each of the 5 oceans on the map below. 

(L1, p. 7) 

 

4. Complete the sentence below by selecting  the correct 

words. (L2, p.  10) 

 

The seafloor is even/uneven  which means that the depth of 

our oceans varies. The deepest/shallowest  water is found in 

the open ocean, whereas deeper/shallower water can be 

found near the coast.  

5. Name the three layers  of the ocean. (L2, p.  11) 6. Which of the three layers has high salinity  and 

nutrients ? (L2, p. 11) 

  

7. At what distance from a country's coastline do 

international  waters  begin?  (L3, p. 13) 

 

8. Name two countries who are in dispute over the 

Northwest Passage  (L3, p. 14) 

 

 

10. What is a carbon sink ?   

(L5, p. 20) 

11. How do animals  help 

the ocean to act as a 

carbon sink? (L5, p.  21) 

 

12. What is a coral polyp ? (L6, 

p. 24) 

13. Explain  what has happened to this coral. (L7, p. 

27) 

 

Stretch 14. Do you think that we will have coral reefs  in 50 

years? Explain your thinking.  

 

9. Study the map showing one section if the ocean conveyor 

belt. (L4, p. 18) 

a) What is the name given to this current?    

 

b) Explain how this current affects the UKõs winters.   
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Lesson 12      Focus on Writing 

Focus on writing essay planner test 

 

 

 

 

 

Step 1 ð Break down the essay question 

Before you write an essay, it is helpful to break the essay question down into parts.  

Follow instructions a) and b). Make notes in the box below.  

 

 

 

 

a)Identify the key terms. Write a brief 

note next to each key term to remind 

yourself of its meaning. 

 

 

Explain why oceans are important for the environment. 

b)Note down what the question is asking 

you to do, e.g., do you need to explain 

1 impact or several? 

Step 2 ð Revise key content: How do oceans regulate the global environment? 

We have learned that the oceans keep the global environmental working 

well. One example is regulating the climate via ocean currents. Ocean 

currents bring warm water to cooler areas and cool water to warmer areas. 

This mixing evens out the temperatures in different place around the world. 

The Gulf Stream is one example of this. It brings milder weather to Europe 

during the winter.  

Another example is by maintaining healthy ecosystems. Coral reefs live in 

tropical shallow waters. The ocean provides a habitat for these amazing 

species by keeping the temperature, salinity and sunlight levels just right. The 

ocean also is home to plant species such as algae, which help the coral reef 

to thrive.  

Lastly, oceans can act as a carbon sink. See more in the revision section of 

Lesson 10 to revise this idea.  

Check for understanding: 

¶ What is an ocean current? 

¶ What have ocean currents go to do with Earthõs climate?  

¶ What do coral reefs need the oceans to provide?  

¶ What is a carbon sink? Why are they important? 

¶ What would you say to someone who said, ôOceans arenõt important as no one lives 

there.õ? 

Figure 1 ð Ocean currents 

Figure 2 ð Coral reef 
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Essay Question  ð Explain why oceans are important for the environment.  

Introduction  ð The introduction has been done for you.  Reading it through will help you write better essay.  

Oceans are an important part of Earthõs environment. They cover over __% of Earthõs surface and are 

home to __% of all species. This essay will discuss how oceans are important for biodiversity, climate 

regulation and in protecting Earth from worsening cli mate change.  

Section 1 ð Why are oceans important for biodiversity?   
Word bank  

¶ Point: Oceans are important for biodiversity asé 

¶ Evidence:  One example of a marine ecosystem isé 

¶ Explain:  The ocean provides conditions that are suitable for the coral reefs. For example...  

¶ Link: This shows that oceans are important for keeping ecosystemsé 

 

biome  

species  

coral reef  

coral polyp  

tropics  

sunlight  

shallow  

algae  

Section  2 ð How do oceans regulate the climate?     
Word bank  

¶ Point: Oceans play an important role in regulating the climate due to ... 

¶ Explain : Ocean currents bringé  

¶ Evidence: One example of an ocean current isé 

¶ Link: This shows that ocean currents keep Earthõs temperatureé 

redistributing  

ocean current  

Gulf Stream  

latitude  

climate  

temperature  

habitable  

Section 3 ð How do oceans help to protect Earth from climate change?      
Word bank  

¶ Point: Oceans play an important role in helping to protect Earth from climate change byé 

¶ Evidence:  For instance, oceans absorb__% of  

¶ Explain:  This works byé 

¶ Link: This shows that oceans play a crucial role in slowing down...  

carbon dioxide  

carbon sinks  

atmosphere  

carbonic acid  

exoskeletons  

dissolve 

calcium 

carbonate  

Conclusion  
 

¶ In conclusion oceans are vitally important for the environment. They help toé.. 

¶ Without the ocean playing these rolesé 

biodiversity  

habitable  

climate change  

  

Step 3 ð Plan your essay: Make brief bullet points in the table to help plan your essay. The sentence 

starters are suggestions. You may have your own.  
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Step 4 ð Write your essay: Write your essay using the student writing sheet provided.  

Stretch ð How do I improve my essay? 

Read through the 4 strategies below, then choose the best strategy to raise the 

standard of your writing. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Strategy 1 ð Check your writing 

Read over your essay from start to finish. 

Consider: 

¶ Do my sentences make sense? (Do I 

need to add any punctuation or 

correct any spelling?) 

¶ Make any required changes. 

This is a very simple yet very effective 

strategy. All good writers do it! 

 

 

 

 

 

 

Strategy 2 ð Check your argument 

Read the essay question again. Then read 

over your essay. Consider: 

¶ Does my essay answer the question? (i.e., 

does it discuss both opportunities and 

challenges?) 

¶ If your argument is not clear, add a 

sentence to the end of each paragraph, 

e.g.  

ôIn summary, this shows that oceans play an 

important role as...õ  

If you donõt have space, 

add an asterisk * where 

you want to add a 

sentence, then write that 

sentence on the extra 

lines provided. 

 

Strategy 3 ð Check your vocabulary 

Read over your essay. Then read over 

the word banks. 

¶ Tick off the words that you have 

used in the word banks. Are there 

any remaining terms that you can 

use?  

¶ Here is some extra vocabulary that 

you could include:  
 

phytoplankton 

coral stress 

ocean acidification 

ecosystem imbalance 

ocean governance 

Strategy 4 ð Check your detail 

Read over your essay.  

¶ Have you used data in your answer? For 

example, the percentage of carbon 

dioxide absorbed by the ocean. 

¶ Some more complex ideas that you 

might want to explain are listed below.  

 

o How does climate change set to 

threaten marine biodiversity? 

o Is the ocean acting as a carbon sink 

having any negative 

consequences?  

o What does your essay tell you about 

why oceans need protecting? 
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