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Dolphins are mammals and are warm blooded (endothermic). They maintain a constant core body temperature 
of around 36° to 37°C and do not adjust to their surrounding temperature. As water temperatures are colder 
than this (often much colder), dolphins have evolved a number of adaptations that allow them to maintain 
their core body temperature. These adaptations include the addition of a layer of fat beneath the skin, called 
blubber.

Dolphins deposit most of their fat into this layer of blubber which provides insulation, preventing the loss of 
body heat. Dolphin blubber contains a fibrous network of connective tissue as well as fat cells. A bottlenose 
dolphin’s body fat generally accounts for about 18 to 20 per cent of its body weight.

Scientists from Murdoch University have measured blubber thickness in the Swan River dolphins during 
necropsies (examination after death). The measurements are given below:

 Juvenile male 1:  dorsal 22mm, lateral 12mm, ventral 16mm
 Juvenile male 2:  dorsal 23mm, lateral 14mm, ventral 16mm
 Female adult 1:  dorsal 27mm, lateral 15mm, ventral 19mm
 Female adult 2:  dorsal 30mm, lateral 15mm, ventral 17mm
 (Data courtesy of Nahiid Stephens, Lecturer in Pathology, School of Veterinary and Life Sciences, Murdoch University)
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The scientific method is a process used to explore observations and find answers to questions. The 
question is called a hypothesis, and is written in the form of a statement that is then shown to be either 
correct or incorrect. This is done via a series of steps involving methods used, results and conclusions.

In this case, the hypothesis is about how dolphins manage to survive in cold water. The background 
information supplied shows students that blubber is one adaptation that assists dolphins in staying warm. 
However, they are required to prove that this idea is correct by devising their own experiment.

Hypothesis
A hypothesis will need to be constructed by students to indicate what they think will happen. This can 
often be done by using an ‘if/then,’ statement. For example, ‘If a dolphin has a thick layer of blubber 
under its skin, then it is going to stay warmer than a dolphin without a layer of blubber.’

Scientific investigations
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Method
The experiment then tests whether the hypothesis is true of false. It is important that a fair test is 
conducted so that the results of the experiment are valid. To make a test fair, only one variable should 
be changed. In this case, it will be the presence of the ‘fake’ blubber. The test should also be repeated 
several times to make sure the first results were not just an accident.

Results
Once the experiment is complete, the data needs to be recorded and analysed to see if the hypothesis 
is true or false. This is best done by placing results in graph form.

Conclusion
A conclusion can then be made from the data, stating if the hypothesis was true or false and giving a 
reason why this conclusion was made. This is where students give an explanation of their results which 
can be done in either a final report, on a display board/poster or a presentation to the class.

It is important for students to communicate their results as this is exactly what professional scientists 
do. Scientists present their work to fellow scientists and have their findings and reports printed in 
scientific journals.

To allow students to develop scientific inquiry skills by learning how blubber helps keep dolphins warm in cold 
water. This will give students a chance to make scientific conclusions based on their own results.

Aim

In completing this activity students will:

• Develop an understanding that blubber is a layer of fat beneath the skin of many sea animals including 
dolphins

• Develop an understanding that blubber is an insulator, allowing dolphins to keep warm in cold waters
• Develop an understanding about how scientists study the natural world
• Develop an understanding about procedures for scientific investigation, analysing scientific data and 

drawing valid conclusions
• Learn how to record and organise data in a systematic way

Outcomes

Riverpark dolphin
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• Thermometers
• Solid vegetable shortening
• Ice
• Water
• Bowl
• Rubber gloves

Riverpark dolphin

Preparation

1)  As a preparation activity, get students thinking about what blubber is. Run a ‘Think Pair Share’ activity 
on this topic. Ask students ‘What is blubber and what does it do?’ Give students one minute to think about 
the answer, then give them one minute to share their thoughts with their partner. Finish by selecting some 
students to share their thoughts with the class.

2)  After making sure students know what blubber is, explain they are going to do an experiment to find out 
how blubber helps dolphins stay warm, using vegetable shortening as an alternative. You may like to use the 
investigation worksheet provided. 

3)  Demonstrate the experiment to students and ask them to think about the variables while the activity is 
being demonstrated.

4)  Have students complete the first part of the worksheet, which includes the hypothesis, independent 
variable (presence of vegetable shortening or not), dependent variable (temperature inside glove) and 
controlled variables (equipment, length of time hand is left in water, type of vegetable shortening).

5)  Divide the class into groups and provide each with cold water in a large bowl, ice cubes, a glove and 
thermometer.

6)  Students will then follow the instructions on the investigation worksheet. Make sure students fill out their 
table with their results during the investigation and calculate the average. Be sure to talk to the students 
about how they will make this a fair investigation. Discuss the idea of why scientists control variables and do 
repeat trials. 

Class Activity 1

1)  Have students complete the ‘Blubber at Work’ data analysis worksheet. This will provide the students with 
further practice at data analysis.

2 )  Get students to measure or find the average temperature of Swan River water and use the graph to work 
out what the average thickness of blubber might be in Swan River dolphins.  

Class Activity 2
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Science and Understanding
Biological sciences Year 5 (ACSSU043) Living things have structural features and adaptations 
  that help them to survive in their environment  
 Year 6 (ACSSU094) The growth and survival of living things are affected by 
  the physical conditions of their environment

Science as a Human Endeavour
Nature and Development of Science Year 5 (ACSHE081) Science involves testing predictions by gathering data 
 Year 6 (ACSHE098) explanations of events and phenomena

Science Inquiry Skills
Questioning and predicting Year 5 (ACSIS231) With guidance, pose questions to clarify practical 
 Year 6 (ACSIS232) problems or inform a scientific investigation, and 
  predict what the findings of an investigation might be

Planning and conducting Year 5 (ACSIS087) Decide which variable should be changed and 
 Year 6 (ACSIS104) measured in fair tests and accurately observe, 
  measure and record data, using digital technologies as 
  appropriate 

Processing and analysing Year 5 (ACSIS090) Construct and use a range of representations, 
 & (ACSIS218) including tables and graphs, to represent and describe 
 Year 6 (ACSIS107)  observations, patterns or relationships in data using 
 & (ACSIS221) digital technologies as appropriate  
  Compare data with predictions and use as evidence in 
  developing explanations
 

Australian Curriculum links

Cross Curriculum links

Maths:    Statistics and Probability (Data representation and interpretation)
English:   Literacy (Interacting with others)
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Aim

Investigation worksheet

To find out how blubber works as an insulator to keep dolphins warm.

What do you think will happen?

Hypothesis

What are you going to change?

Independent Variable

What are you going to measure?

Dependent Variable

List three things you will keep the same in the investigation.

1.

2.

3.

Controlled Variables

• thermometers 
• bowl
• ice
• solid vegetable shortening 
• rubber gloves
• hand washing facilities and soap

Materials
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1.  Choose one student to put on the rubber glove, place the thermometer inside the glove, and submerge their 
      hand in the icy water for 1 minute.

2.  Record the temperature of the thermometer and the student’s reaction.

3.  Have each student in the group repeat the above steps, recording results in the table.

4.  Now have the first student coat their hand with solid vegetable shortening before putting on the glove.

5.  Place the thermometer back inside the glove and submerge hand in icy water for 1 minute. It is important 
      that the thermometer registers room temperature before being used again.

6.  Repeat the above step with each group member, recording the temperature of the thermometer each time.

7.  Wash hands in warm soapy water after coating with vegetable shortening

Method

 Temperature inside the glove (degrees Celsius)

 Student 1 Student 2 Student 3 Average

Without vegetable 
shortening (blubber)    

With vegetable 
shortening (blubber)    

Results

Use the space below to write a description of your reaction to the cold water during each experiment.
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Graph
Use graph paper to display your results

Conclusion
Was your hypothesis correct? Why or Why not?
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Data analysis

Scientists measured the blubber thickness and water temperature at three different locations in numerous 
Indo-Pacific Bottlenose Dolphins (Tursiops aduncus). Their results are shown in the graph below.

TASK

Analyse the graph below and give it a suitable title, then answer the following questions.

1) What is the dependent variable (measured variable) in this investigation?

2) The scientists measured the blubber of many dolphins in each location. Why? 

3) What was the average blubber thickness at 10 degrees Celsius?

4) When the average blubber thickness is 4cm, in what temperature are the dolphins living?

5) Write a conclusion for the results.
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Data analysis - Answers

TASK

Analyse the graph below and give it a suitable title, then answer the following questions.

1) What is the dependent variable (measured variable) in this investigation?

2) The scientists measured the blubber of many dolphins in each location. Why? 

3) What was the average blubber thickness at 10 degrees Celsius?

4) When the average blubber thickness is 4cm, in what temperature are the dolphins living?

5) Write a conclusion for the results.

The average blubber thickness of Indo-Pacific Bottlenose Dolphins living in water of different temperatures

Blubber thickness

To make the results valid you need to have a large sample size/ In case some of the results were incorrect/ 

To make it a fair test

8 cm

20 degrees celsius

When the temperature of the water is warmer the layer of blubber thickness is less/ Blubber is thicker in 
cooler water temperatures


