
  

Antarctic Food Web and Climate Change 

Background 
The aim of this lesson plan is to fulfil a number of objectives within the Australia Science Curriculum 
v6.0 from Foundation to year 6.  Different aspects can be delivered to varying degrees of complexity 
based on the year level. The focus is on introducing Antarctic Science to students through the 
Antarctic food web and can be used in conjunction with the fantastic resource kit found at the 
Australian Antarctic Division website.  http://classroom.antarctica.gov.au/ 

 

Overview 
An introduction to the animals of Antarctica can be given by way of a powerpoint presentation.  The 
presenter has the ability to incorporate many different aspects of environmental science into this 
lesson plan.   It involves listening to sounds of the animals as well as discussing the physical 
characteristics and environmental requirements of the animals.  The supporting powerpoint 
presentation and this document are located at:   Y:\Transfer\Outreach - FoodWeb\Food web 
presentation 2014.pptx  (AAD employee access reference only). 

Backup resources for this lesson plan with other ideas can also be found online at:  
http://www.botos.com/marine/antarctic01.html 

A ‘scientific experiment’/exercise have been developed to construct a food web to demonstrate the 
impact of overfishing/pollution and climate change to the Antarctic marine environment.   
http://www.antarctica.gov.au/about-antarctica/education-resources/whos-eating-who 
 

 
Materials 

x Food rope web 
x Powerpoint presentation for sounds 

Procedure 
a. Food web – Once the animal sounds have been identified through the powerpoint 

presentation, the students take the corresponding animal plaques and join together via a 
network of ropes depicting a who eats who web.  A virtual foodweb is created with the 
students using a sensory experience.  Non ‘student animals’ can participate by recording the 
effects on paper or by using digital media to record and report the effect.   We utilise the 
shaking of ropes to demonstrate the flow on effect of the damage to any part of the food 
chain.  For example, a fishing boat is catching large amounts of krill for krill oil, the krill 
student shakes the rope and any other ‘student animal’ that can feel the shake in the rope 
also shakes.  How far did this minor effect ripple out?  Was it really minor or was it a major 
impact on the food chain?  How would you minimise the long term impact on the food 
chain?   Investigate an oil spill on the food chain also. 

b. Physical Changes - Firstly conduct the water balloon experiment to demonstrate the oceans 
capacity to absorb heat.   http://climatekids.nasa.gov/ocean/  Climate change impacts 
plankton as well as krill and we explore the ripple effect of this in the same way on the 
foodweb.  Translate this to the global impact of food webs and ocean currents. 

http://classroom.antarctica.gov.au/
file://aad.gov.au/files/Transfer/Outreach%20-%20FoodWeb/Food%20web%20presentation%202014.pptx
file://aad.gov.au/files/Transfer/Outreach%20-%20FoodWeb/Food%20web%20presentation%202014.pptx
http://www.botos.com/marine/antarctic01.html
http://www.antarctica.gov.au/about-antarctica/education-resources/whos-eating-who
http://climatekids.nasa.gov/ocean/


  

Discussion and Results 
The following questions can be addressed to varying degrees based on the student year level.  The 
scope of questions can be increased to cover many different aspects of the science curriculum, these 
questions are just a few examples. 

� What physical differences can you see in the animals of Antarctica?  
� What is a food chain/web? Can you draw one? 
� How can we see the impact of one animal on the rest of the food chain? What proportions 

of animals were impacted? 
� How does pollution such as a fuel spill, affect this food chain? Explore the statistics of 

impacted animals. 
� How would fuel spills on land impact this food chain? 
� How can we as humans minimise the impact on this food chain? 
� What data would scientists gather to monitor the health of the food chain?  
� What is global warming and how does it occur? 
� How does global warming impact the oceans?  
� What effect does global warming have on the food chain? 

 

Who’s eating who in Antarctica?

 

Example 1: Antarctic Food web 

There are many other ways of transferring knowledge to students – try a game of Antarctic Animal 
catchy...   

  



  

 

 

Example 2:  Antarctic Food web 



  

 

Food web layout diagram 
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Ropes – once students have their designated animal, join the ropes according to the diagram 
above (also on rope box) and description below. 

Thick green: phytoplankton to krill 

Green/white: krill to squid, fish, emperor penguin, weddell seal, humpback whale, albatross 

Yellow/black: squid to fish 

White:  

1. Fish to killer whale, albatross, emperor penguin, weddell seal and leopard seal 
2. Squid to killer whale, albatross, emperor penguin, weddell seal and leopard seal. 

Orange: 

1. Emperor penguin to killer whale and leopard seal 
2. Killer whale to humpback whale, albatross, leopard seal, weddell seal,  

Action: 

Impacts on food web and ecosystem.  Krill shakes line as impacted by overfishing – Who can feel it? 
Who can’t feel it (killer whale).  Now if you can feel it, shake the rope also. It now impacts all. 

Show impact on ecosystem.  Loss of phytoplankton due to global warming so drop your line 
phytoplankton and if a connecting line drop, others drop it also.  What happened to our ecosystem?  



  

Australian School Curriculum v6.0 Science (relevant to this lesson plan) 

Foundation 

Science Understanding 

Biological sciences 

Living things have basic needs, including food and water (ACSSU002)  

Science as a Human Endeavour 

Nature and development of science 
Science involves exploring and observing the world using the senses (ACSHE013) 
by using the balloon, explain water temperature – predict what would happen to plankton and impact 
on ecosystem. Use the rope food web to demonstrate this.  Relate to the movie Happy Feet 2 ‘will and Bill 
the krill. 

Science Inquiry Skills – use the rope food web 

Planning and conducting 
Explore and make observations by using the senses (ACSIS011)  

Processing and analysing data and information 
Engage in discussions about observations and use methods such as drawing to 
represent ideas (ACSIS233) draw a basic web 

  

http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSSU002
http://www.australiancurriculum.edu.au/Glossary?a=S&t=Senses
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSHE013
http://www.australiancurriculum.edu.au/Glossary?a=S&t=Senses
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS011
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS233


  

Year 1 

Science Understanding 

Biological sciences 

Different animals have different external features(ACSSU017). Krill versus whale and  
penguins/albatross 

Living things live in different places where their needs are met (ACSSU211) – 
movement of migratory whales and sea birds. Temperature and animals eg krill 

Science as a Human Endeavour 

Science involves asking questions about, and describing changes in, objects and 
events  (ACSHE021) – what would happen if we introduced a fishing boat? 

Science Inquiry Skills 

Respond to and pose questions, and make predictions about familiar objects and 
events (ACSIS024) – by using the balloon, explain water temperature – predict what would happen 
to plankton and impact on ecosystem. Use the rope food web to demonstrate this. Relate to the movie 
Happy Feet 2 ‘will and Bill the krill. 

Participate in different types of guided investigations to explore and answer 
questions, such as manipulating materials, testing ideas, and accessing information 
sources (ACSIS025) – use the rope food web to demonstrate this 

Processing and analysing data and information 

1. Use a range of methods to sort information, including drawings and provided 
tables (ACSIS027) – draw a food web  

2. Through discussion, compare observations with predictions (ACSIS212)  

Evaluating 

1. Compare observations with those of others (ACSIS213) – was any ‘student 
animal’ not ‘shaken’ in the experiment? 

Communicating 

1. Represent and communicate observations and ideas in a variety of ways such 
as oral and written language, drawing and role play (ACSIS029)  - the rope food 
web, drawing the food web, recording observations with photos/dvd and Antarctic animal 
chasey. 

  

http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSSU017
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSSU211
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSHE021
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS024
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS025
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS027
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS212
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS213
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS029


  

Year 2 

Science Understanding 

Biological sciences 
1. Living things grow, change and have offspring similar to themselves 

(ACSSU030)  

Science as a Human Endeavour 

Nature and development of science 
1. Science involves asking questions about, and describing changes in, objects 

and events (ACSHE034) – migration, food sources 
 
Use and influence of science 

1. People use science in their daily lives, including when caring for their 
environment and living things (ACSHE035)  - scientists collect data to make sure the 
Antarctic food web is healthy. 

Science Inquiry Skills 

Questioning and predicting 
1. Respond to and pose questions, and make predictions about familiar objects 

and events (ACSIS037) – what students go fishing? What do you catch? What would 
that catch eat? 
 

Planning and conducting 
1. Participate in different types of guided investigations to explore and answer 

questions, such as manipulating materials, testing ideas, and accessing 
information sources (ACSIS038) - the rope food web  

2. Use informal measurements in the collection and recording of observations, 
with the assistance of digital technologies as appropriate (ACSIS039)  

 
Processing and analysing data and information 

1. Use a range of methods to sort information, including drawings and provided 
tables (ACSIS040) – draw a food web 

2. Through discussion, compare observations with predictions (ACSIS214)  
 
Evaluating 

1. Compare observations with those of others (ACSIS041) was any ‘student animal’ 
not ‘shaken’ in the experiment? 

 
Communicating 

2. Represent and communicate observations and ideas in a variety of ways such 
as oral and written language, drawing and role play (ACSIS042) - the rope food 
web, drawing the food web, recording observations with photos/dvd and Antarctic animal 
chasey. 

 

  

http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSSU030
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSHE034
http://www.australiancurriculum.edu.au/Glossary?a=S&t=Environment
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSHE035
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS037
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS038
http://www.australiancurriculum.edu.au/Glossary?a=S&t=Digital%20technologies
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS039
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS040
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS214
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS041
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS042


  

Year 3 

Science Understanding 

Biological sciences 
1. Living things can be grouped on the basis of observable features and can be 

distinguished from non-living things (ACSSU044) – discuss different Antarctic 
animals and grouping made by scientists. 

Science as a Human Endeavour 

Nature and development of science 
1. Science involves making predictions and describing patterns and relationships 

(ACSHE050) – It important that scientists understand what is going on in the food web as 
it has a global impact.  Predict what impact a fishing boat will have on the food web.  Will the 
rope food web give us a good example of a ‘flow on’ effect in the food chain? 

Use and influence of science 
2. Science knowledge helps people to understand the effect of their actions 

(ACSHE051)  - what students go fishing? What do you catch? What would that catch eat? 
Have you heard of the word quota and what does that mean?  What about a fishing licence? 

Science Inquiry Skills 

Questioning and predicting 
1. With guidance, identify questions in familiar contexts that can be investigated 

scientifically and predict what might happen based on prior knowledge 
(ACSIS053)  - see Discussion & Results in lesson plan for ideas. 

Planning and conducting 
1. Suggest ways to plan and conduct investigations to find answers to questions 

(ACSIS054) use rope food web 
2. Safely use appropriate materials, tools or equipment to make and record 

observations, using formal measurements and digital technologies as 
appropriate (ACSIS055) – make a dvd or series of photos to demonstrate 

Processing and analysing data and information 
1. Use a range of methods including tables and simple column graphs to 

represent data and to identify patterns and trends (ACSIS057) – data is available 
for quantity of food eaten per animal in the resource at the end of the curriculum section. 

2. Compare results with predictions, suggesting possible reasons for findings 
(ACSIS215)  - compare the number of animals in the food web. Eg krill vs blue whales.  
Where all the animals affected? 

Evaluating 
1. Reflect on the investigation, including whether a test was fair or not 

(ACSIS058)  - did the rope food web demonstrate the flow on effect in the food chain in 
Antarctica? 

Communicating 
1. Represent and communicate ideas and findings in a variety of ways such as 

diagrams, physical representations and simple reports (ACSIS060)  - draw food 
web and ocean currents around the world 

  

http://www.australiancurriculum.edu.au/Glossary?a=S&t=Observable
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSSU044
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSHE050
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSHE051
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS053
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS054
http://www.australiancurriculum.edu.au/Glossary?a=S&t=Tools
http://www.australiancurriculum.edu.au/Glossary?a=S&t=Digital%20technologies
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS055
http://www.australiancurriculum.edu.au/Glossary?a=S&t=Data
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS057
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS215
http://www.australiancurriculum.edu.au/Glossary?a=S&t=Reflect%20on
http://www.australiancurriculum.edu.au/Glossary?a=S&t=Investigation
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS058
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS060


  

Year 4 

Science Understanding 

Biological sciences 
1. Living things have life cycles (ACSSU072)  
2. Living things, including plants and animals, depend on each other and the 

environment to survive (ACSSU073)  

Science as a Human Endeavour 

Nature and development of science 
1. Science involves making predictions and describing patterns and relationships 

(ACSHE061)  - see yr 3 above 
 
Use and influence of science 

1. Science knowledge helps people to understand the effect of their actions 
(ACSHE062)  see yr 3 above 

Science Inquiry Skills 

Questioning and predicting 
1. With guidance, identify questions in familiar contexts that can be investigated 

scientifically and predict what might happen based on prior knowledge 
(ACSIS064)  see yr 3 above 

 
Planning and conducting 

1. Suggest ways to plan and conduct investigations to find answers to questions 
(ACSIS065)  see yr 3 above 

2. Safely use appropriate materials, tools or equipment to make and record 
observations, using formal measurements and digital technologies as 
appropriate (ACSIS066)  see yr 3 above 

 
Processing and analysing data and information 

1. Use a range of methods including tables and simple column graphs to 
represent data and to identify patterns and trends (ACSIS068)  

2. Compare results with predictions, suggesting possible reasons for findings 
(ACSIS216)  see yr 3 above 

 
Evaluating 

1. Reflect on the investigation; including whether a test was fair or not 
(ACSIS069)  see yr 3 above 

 
Communicating 

1. Represent and communicate ideas and findings in a variety of ways such as 
diagrams, physical representations and simple reports (ACSIS071)  see yr 3 
above 

  

http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSSU072
http://www.australiancurriculum.edu.au/Glossary?a=S&t=Environment
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSSU073
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSHE061
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSHE062
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS064
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS065
http://www.australiancurriculum.edu.au/Glossary?a=S&t=Tools
http://www.australiancurriculum.edu.au/Glossary?a=S&t=Digital%20technologies
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS066
http://www.australiancurriculum.edu.au/Glossary?a=S&t=Data
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS068
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS216
http://www.australiancurriculum.edu.au/Glossary?a=S&t=Reflect%20on
http://www.australiancurriculum.edu.au/Glossary?a=S&t=Investigation
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS069
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS071


  

Year 5 

Science Understanding 

Biological sciences 
1. Living things have structural features and adaptations that help them to 

survive in their environment (ACSSU043) – discuss krill, 
penguinshttp://www.coolantarctica.com/Antarctica%20fact%20file/wildlife/antarctic_animal_ad
aptations.htm 

Science as a Human Endeavour 

Nature and development of science 
1. Science involves testing predictions by gathering data and using evidence to 

develop explanations of events and phenomena (ACSHE081)  
2. Scientific knowledge is used to inform personal and community decisions 

(ACSHE217)  

Science Inquiry Skills 

Questioning and predicting 
1. With guidance, pose questions to clarify practical problems or inform a 

scientific investigation, and predict what the findings of an investigation might 
be (ACSIS231)  

 
Planning and conducting 

1. With guidance, plan appropriate investigation methods to answer questions or 
solve problems (ACSIS086)  

2. Decide which variable should be changed and measured in fair tests and 
accurately observe, measure and record data, using digital technologies as 
appropriate (ACSIS087)  

3. Use equipment and materials safely, identifying potential risks (ACSIS088)  
 
Processing and analysing data and information 

1. Construct and use a range of representations, including tables and graphs, to 
represent and describe observations, patterns or relationships in data using 
digital technologies as appropriate (ACSIS090)  

2. Compare data with predictions and use as evidence in developing 
explanations (ACSIS218)  

 
Evaluating 

1. Suggest improvements to the methods used to investigate a question or solve 
a problem (ACSIS091)  

 
Communicating 

1. Communicate ideas, explanations and processes in a variety of ways, 
including multi-modal texts (ACSIS093)  

  

http://www.australiancurriculum.edu.au/Glossary?a=S&t=Environment
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSSU043
http://www.australiancurriculum.edu.au/Glossary?a=S&t=Data
http://www.australiancurriculum.edu.au/Glossary?a=S&t=Evidence
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSHE081
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSHE217
http://www.australiancurriculum.edu.au/Glossary?a=S&t=Investigation
http://www.australiancurriculum.edu.au/Glossary?a=S&t=Investigation
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS231
http://www.australiancurriculum.edu.au/Glossary?a=S&t=Investigation
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS086
http://www.australiancurriculum.edu.au/Glossary?a=S&t=Variable
http://www.australiancurriculum.edu.au/Glossary?a=S&t=Data
http://www.australiancurriculum.edu.au/Glossary?a=S&t=Digital%20technologies
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS087
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS088
http://www.australiancurriculum.edu.au/Glossary?a=S&t=Data
http://www.australiancurriculum.edu.au/Glossary?a=S&t=Digital%20technologies
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS090
http://www.australiancurriculum.edu.au/Glossary?a=S&t=Data
http://www.australiancurriculum.edu.au/Glossary?a=S&t=Evidence
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS218
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS091
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS093


  

Year 6 

Science Understanding 

Biological sciences 
1. The growth and survival of living things are affected by the physical conditions 

of their environment (ACSSU094) 
http://www.coolantarctica.com/Antarctica%20fact%20file/wildlife/antarctic_animal_adaptations
.htm 

Science as a Human Endeavour 

Nature and development of science 
1. Science involves testing predictions by gathering data and using evidence to 

develop explanations of events and phenomena (ACSHE098)  
 
Use and influence of science 

1. Scientific understandings, discoveries and inventions are used to solve 
problems that directly affect peoples’ lives (ACSHE100)  

2. Scientific knowledge is used to inform personal and community decisions 
(ACSHE220)  

Science Inquiry Skills 

Questioning and predicting 
1. With guidance, pose questions to clarify practical problems or inform a 

scientific investigation, and predict what the findings of an investigation might 
be (ACSIS232)  

 
Planning and conducting 

1. With guidance, plan appropriate investigation methods to answer questions or 
solve problems (ACSIS103)  

2. Decide which variable should be changed and measured in fair tests and 
accurately observe, measure and record data, using digital technologies as 
appropriate (ACSIS104)  

3. Use equipment and materials safely, identifying potential risks (ACSIS105)  
 
Processing and analysing data and information 

1. Construct and use a range of representations, including tables and graphs, to 
represent and describe observations, patterns or relationships in data using 
digital technologies as appropriate (ACSIS107)  

2. Compare data with predictions and use as evidence in developing 
explanations (ACSIS221)  

 
Evaluating 

1. Suggest improvements to the methods used to investigate a question or solve 
a problem (ACSIS108)  

 
Communicating 

1. Communicate ideas, explanations and processes in a variety of ways, 
including multi-modal texts (ACSIS110)  

  

http://www.australiancurriculum.edu.au/Glossary?a=S&t=Environment
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSSU094
http://www.australiancurriculum.edu.au/Glossary?a=S&t=Data
http://www.australiancurriculum.edu.au/Glossary?a=S&t=Evidence
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSHE098
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSHE100
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSHE220
http://www.australiancurriculum.edu.au/Glossary?a=S&t=Investigation
http://www.australiancurriculum.edu.au/Glossary?a=S&t=Investigation
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS232
http://www.australiancurriculum.edu.au/Glossary?a=S&t=Investigation
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS103
http://www.australiancurriculum.edu.au/Glossary?a=S&t=Variable
http://www.australiancurriculum.edu.au/Glossary?a=S&t=Data
http://www.australiancurriculum.edu.au/Glossary?a=S&t=Digital%20technologies
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS104
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS105
http://www.australiancurriculum.edu.au/Glossary?a=S&t=Data
http://www.australiancurriculum.edu.au/Glossary?a=S&t=Digital%20technologies
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS107
http://www.australiancurriculum.edu.au/Glossary?a=S&t=Data
http://www.australiancurriculum.edu.au/Glossary?a=S&t=Evidence
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS221
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS108
http://www.australiancurriculum.edu.au/Curriculum/ContentDescription/ACSIS110


  

Resources 

http://classroom.antarctica.gov.au/ 
http://www.botos.com/marine/antarctic01.html 
 

The resource below is modified from 
http://climatekids.nasa.gov/ocean/ 

Why is the ocean important?  

But our world is a water world. The ocean covers 70% of 
Earth's surface. The average depth of the ocean is about 2.7 miles. In some places, the ocean 
is deeper than the tallest mountains are high! The ocean contains about 97% of all the water 
on Earth. 

The ocean plays a starring role in whatever happens with the environment. One big part of its 
role is to soak up energy (heat) and distribute it more evenly around the Earth and another 
part is to soak up CO2. 

How does the ocean soak up energy? 

How can a water balloon teach us about climate change? Watch the video link 
[http://climatekids.nasa.gov/ocean/] and find out. 

  

 

In the ocean, all creatures depend on the supply of plankton (tiny plants and animals) at the 
bottom of the food chain. 

The ocean does an excellent job of absorbing excess heat from the atmosphere. The top few 
meters of the ocean stores as much heat as Earth's entire atmosphere. So, as the planet warms, 
it's the ocean that gets most of the extra energy. But if the 
ocean gets too warm, then the plants and animals that live in 
it must adapt—or die.  

Algae and plankton are at the bottom of the food chain. 
Plankton includes many different kinds of tiny animals, 
plants, or bacteria that just float and drift in the ocean. Other 

http://classroom.antarctica.gov.au/
http://www.botos.com/marine/antarctic01.html


  

tiny animals such as krill (sort of like little shrimp) eat the plankton. Fish and even whales 
and seals feed on the krill. Krill are the most 
abundant animal species on the planet 
(approximately 500 million tonnes).  

The biomass of Antarctic krill is estimated to be 
125 to 725 million tonnes.[21] The reason 
Antarctic krill are able to build up such a high 
biomass and production is that the waters around 
the icy Antarctic continent harbour one of the 
largest plankton assemblages in the world, 
possibly the largest. The ocean is filled with 
phytoplankton; as the water rises from the depths 
to the light-flooded surface, it brings nutrients from all of the world's oceans back into the 
photic zone where they are once again available to living organisms. 

Who eats krill and how much?  Crabeater seals consume over 63 million tonnes of krill each 
year. (80% krill in diet). [19] Leopard seals have developed similar teeth (45% krill in diet). 
All seals consume 63–130 million tonnes, all whales 34–43 million tonnes, birds 15–20 
million tonnes, squid 30–100 million tonnes, and fish 10–20 million tonnes, adding up to 
152–313 million tonnes of krill consumption each year.[20  

[ In some parts of the ocean, krill populations have dropped by over 80 percent. Why? Krill 
like to breed in really cold water near sea ice. What would happen if there were no sea ice? 
What would happen if there were very little plankton or krill? The whole food web could 
come unravelled. 

A possible decline in Antarctic krill biomass may have been caused by ocean acidification 
(discussed below) and the reduction of the pack ice zone due to global warming.[23] Antarctic 
krill, especially in the early stages of development, seem to need the pack ice structures in 
order to have a fair chance of survival. The pack ice provides natural cave-like features which 
the krill uses to evade their predators. In the years of low pack ice conditions the krill tend to 
give way to salps,[24] a barrel-shaped free-floating filter feeder that also grazes on plankton. 

How does the ocean soak up CO2? 

 

The ocean absorbs carbon dioxide from the atmosphere wherever air meets water. Wind 
causes waves and turbulence, giving more opportunity for the water to absorb the carbon 
dioxide. 
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Fish and other animals in the ocean breathe oxygen and give off carbon dioxide (CO2), just 
like land animals. Ocean plants take in the carbon dioxide and give off oxygen, just like land 
plants. The ocean is great at sucking up CO2 from the air, especially in colder water. It 
absorbs about one-quarter of the CO2 that we humans create when we burn fossil fuels (oil, 
coal, and natural gas.) If not for the ocean, we'd be in even worse trouble with too much CO2. 

The ocean is becoming more acidic as it absorbs more carbon dioxide and the greatest impact 
observed today is in the Polar Regions, eventually it will affect areas like the Great Barrier 
Reef. What does this mean? Liquids are either acid or alkaline. Each liquid falls somewhere 
along a scale with acid at one end and alkaline at the other. A simple experiment for teachers 
can be found at: http://www.abc.net.au/science/articles/2011/02/24/3147423.htm 

 

Normally, ocean water is less acidic than fresh water. Lemon juice is an example of an acidic 
liquid. Toothpaste is alkaline. The ocean is slightly alkaline. 

Animals like mussels cannot make strong shells if the ocean is too acidic. Antarctic krill eggs 
will not hatch if the water is acidic and young krill will also die, disrupting the food chain. 

The alkalinity of the ocean is very important in maintaining a delicate balance needed for 
animals. If the water is too acidic, the animals may not be able to make strong shells or 
exoskeletons. Corals could also be affected, since their skeletons are made of the same shell-
like material.  Since the industrial revolution the ocean pH has dropped by 0.1 which means a 
25% increase in hydrogen ions, corresponding to increased carbonic acid.  

Coral are an example of plants and animals living in harmony with their environment and 
each other. 

Coral is another ocean creature in trouble. Coral is a 
very fragile animal that builds a shell around itself. It 
lives in harmony with a certain kind of colorful algae. 
The algae make food using sunlight, a process called 
photosynthesis. They share the food with the coral, 
and, in turn, the coral gives the algae a safe and sunny 
place to live. The two of them get along fine, living in 
clean, clear, shallow waters where the sun shines 
through brightly. Fish love coral too, because there are 
lots of nooks and crannies for them to hide in. 

But the algae cannot carry out photosynthesis in water that is too warm. The algae either die, 
or the coral spits it out. Scientists are not sure exactly what happens, but it's bad for the algae, 
the coral, and the fish. The corals lose their colorful food sources and become weak. This sad 



  

event is called coral bleaching, and it is happening on a grand scale in many places around 
the world. 

How does the ocean affect the climate? 

One way the ocean affects the climate in places like Europe is by carrying heat to the north in 
the Atlantic Ocean. Way up north, cold water in the North Atlantic ocean sinks very deep and 
spreads out all around the world. The sinking water is replaced by warm water near the 
surface that moves to the north. Scientists call this the Great Ocean Conveyor Belt. The heat 
carried north helps keep the Atlantic ocean warmer in the winter time, which warms the 
nearby countries as well. 

NASA missions that very accurately measure the hills and valleys in the ocean and changes 
in sea level help scientists understand what is happened with ocean currents. 

 

The "great ocean conveyor belt" refers to the major ocean currents that move warm water 
from the equator to the poles and cold water from the poles back toward the equator. 

Does the salt in the ocean do anything? 

 

 



  

Fresh water has lower salinity (saltiness) than estuary water, where the ocean water mixes 
with river water. The ocean itself is most salty of all. 

The amount of salt in the ocean water also affects currents. Saltier water is heavier than less 
salty water. When salty ocean water freezes, the ice can no longer hold on to the salt. Instead, 
the salt mixes with the water below making it saltier and heavier. Glaciers, land ice and 
icebergs are made of fresh water, so what happens when this ice melts? Good question! 

 

The Great Ocean Conveyor Belt carries warmer, less salty water from the equator to the 
poles, and colder, saltier water from the poles back toward the equator. Colder water and very 
salty water are heavier than warmer water and less salty water. 

The water in the North Atlantic sinks because it's cold, but also because it's salty. Being both 
cold AND salty makes it really heavy, so it can sink very far. But if too much ice melts in the 
North Atlantic, the water could become less salty. If that happens, what about the Ocean 
Conveyor Belt? Would it stop warming the North Atlantic? Could Europe get really cold? 
Scientists say it seems unlikely, but NASA satellites are keeping a close eye on the melting 
ice and the ocean currents to try to understand this complicated system better. 
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