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    TOPIC 4
Classifi cation 

  4.1  Overview 
 Numerous  videos  and  interactivities  are embedded just where you need them, at the point of learning, in your 
learnON title at  www.jacplus.com.au . They will help you to learn the content and concepts covered in this topic. 

 4.1.1 Why learn this? 
  A butterfl y fl uttering from one fl ower to the next on a bright summer day. Nothing could seem more 
peaceful. However, this sight may lead a biologist to ponder: How do we know it is a butterfl y rather than 
a moth or another type of insect altogether? What type of butterfl y is it? Is it a monarch butterfl y, a viceroy 
butterfl y, Milbert tortoiseshell or another species? How can we tell?  

  Classifi cation provides answers to these questions and many others. It organises the great variety of life 
forms found on Earth into groups. This is also an important fi rst step towards conservation.  

Which features are used to classify a butterfl y?
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 Thinking about classifi cation 
 Classifying means putting things into groups. You classify things all the time. For example, when you organise 
your school bag, you are classifying things:  
•   Which types of items do you put in your pencil case?  
•   Which items go in your sports bag?  
•   What goes in your wallet?  
•   What do you store in your lunch box?  
•   Do you use particular parts of your school bag to store certain items?    
1.   Imagine that the contents of all the bags you take to school were tipped onto the fl oor. Write down some 

rules that would help your friends decide what to put where in your school bag; for example, all the things 
you can use to write go in the pencil case.  

2.   Different species of butterfl ies are shown below. Work with a partner. Organise the butterfl ies fi rst into two 
groups, then into three groups. Present your answer in the form of a table.  

3.   Compare your answer with the students next to you. Did you use the same criteria to classify the 
butterfl ies?  

4.   Empty out the contents of your pencil case on the desk. Organise the objects from your pencil case into 
two groups, then three groups and then four groups. Each time, present your answer in a table, selecting 
the column headings carefully.  

5.   Butterfl ies are living things. What features do living things have in common?  
6.   Butterfl ies are also animals, invertebrates, arthropods and insects. Which classifi cation groups do humans 

belong to?   

Nine butterfl y species

(a)

(d)

(g)

(b)

(e)

(h)

(c)

(f)

(i)
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4.2 Why classify?
Science as a human endeavour

Classifying means sorting items into groups. It is something humans do from a very young age. Toddlers 
sort their toys and classify humans as male or female, adult or child. In your wardrobe your clothes are 
probably classified in some way: socks in the drawer, jeans and t-shirts folded on the shelf and uniforms 
on hangers. Classifying is a way of organising and bringing order. Similarly, biologists organise living 
things into groups. This makes it easier for them to communicate and learn about particular organisms and 
how they are related to other living things. It is also the first step towards conserving the great diversity of 
organisms that inhabit our planet.

4.2.1 Classification brings order and organisation
Classifying things into groups makes them easier to remember, describe and identify. For example, if you 
went to a supermarket to buy cornflakes, it would take you ages if the products in the supermarket were 
not classified into groups. Because cornflakes are classified as a breakfast cereal, you know where to look.

Scientific curiosity has resulted in the discovery of an increasing number of living things. This has led 
to an increased need to classify living things into groups. If you were to find an unknown organism, you 
could describe it on the basis of the sorts of features it shares with members of a particular group. However, 
it is not always easy to decide which group an organism fits into. For example, a French poodle looks very 
different from a sheepdog, but they are both dogs. A wolf looks very much like a dog, yet it is not a dog.

4.2.2 Early taxonomists — bringing order to chaos
A taxonomist is a biologist who specialises in classification. The work of early taxonomists including 
Joseph P de Tournefort (1656–1708), John Ray (1627–1705) and Carl Linnaeus (1707–1778) consisted of 
carefully observing living things, naming them and organising them into groups based on observable struc-
tures. Each of the above taxonomists produced books containing diagrams and descriptions of organisms. 
Tournefort and Ray focused on plant classification. Classification schemes were based on features such as 
the type of flower or seed, or whether the plant was a herb, shrub or tree.

In the 1700s, Carl Linnaeus designed a system of classification that had a huge impact on biology. He 
proposed that there were three main groups of living things. He called these kingdoms. The three kingdoms 
were divided into classes, and classes were in turn divided into orders, families, genera and species. While 
we now recognise that there are more than three kingdoms of life, and additional levels have been added, 
many of the ideas presented by Linnaeus are still used today. In our modern classification system there are 
seven main levels: kingdom, phylum, class, order, family, genus and species. This can be remembered with 
the mnemonic King Phil classed ordinary families as generous and special. Two examples are given in 
the diagram below, which shows the full classification for the domestic cat and the type of tomatoes used 
in salads.

Linnaeus made another great contribution to taxonomy; he devised a system for naming all organisms. 
According to his system, each species has a unique name consisting of two parts: the genus and another 
name. The two-part name is underlined if it is handwritten, or written in italics if typed. The first part of the 
name has an initial capital letter, but the second name is all lower case. So the correct way of writing the 
species name for the common red kangaroo is Macropus rufus. It is closely related to the eastern grey kan-
garoo (Macropus giganteus) and the western grey kangaroo (Macropus fuliginosus), which, as their names 
indicate, all belong to the genus Macropus.

4.2.3 Improving communication
The names given to species by Linnaeus were Latin, because that was the language used by scientists at 
the time. Today’s biologists do not always use Latin names but, importantly, the scientific name chosen 
for a species is used throughout the world, regardless of the language used by the scientists. So Felis 
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catus  is the scientifi c name 
for the domestic cat in Spain, 
France, Italy and Australia, 
despite these countries having 
different national languages. 
Also, the fungus  Spongi-
forma squarepantsii  (see 
  How about that !  below) has 
the same name in the USA 
and Germany. This has made 
communication between biol-
ogists who speak different 
languages easier because 
there can be no confusion 
relating to species having 
different names in different 
languages. 

 There are other ways that 
classifi cation makes com-
munication more effi cient. 
Organisms are classifi ed into groups according to their features. Classifying an animal as a mammal indi-
cates that it is covered in hair or fur and feeds its young milk. So, if a zoologist writes a paper about a 
newly discovered mammal species, we know immediately that it has these features.  

How living things are classifi ed, using the Linnaean system

Animalia

Chordata

Mammalia

Carnivora

Felidae

Felis

catus

kingdom

phylum* or division**

class

order

family

genus

species

Plantae

Magnoliophyta

Magnoliopsida

Solanales

Solanaceae

Lycopersicon

lycopersicum 

House cat

* ‘Phylum’ for Kingdom Animalia

** ‘Division’ for Kingdom Plantae

Tomato 

 HOW ABOUT THAT! 
 Carl Linnaeus’s real name was actually Carl von Linné. He was Swedish, but in the early 1700s the language of 
science was Latin, so he used a latinised version of his name. His books were written in Latin. Today, scientists 
publish their research in various languages. English is the most commonly used language. 

 HOW ABOUT THAT!  
 New species are still being discovered today. Tim Flannery is an 
Australian scientist and conservationist. He has discovered and 
named more than 30 species of mammals, including the critically 
endangered blue-eyed spotted cuscus ( Spilocuscus wilsoni ) of 
Indonesia and a type of tree kangaroo in Irian Jaya that he named 
 Dendrolagus mbaiso . How do biologists choose a name for a 
species? The tree kangaroo discovered by Flannery is named mbaiso 
in the local dialect (which means ‘forbidden’) in reference to the fact 
that it is believed to be sacred and is thus not hunted. Sometimes 
scientists name a species after a colleague or friend. Flannery 
named a long-beaked echidna species  Zaglossus attenboroughi  
after Sir David Attenborough, the wildlife documentary producer and 

 A species of tree kangaroo 
discovered by Tim Flannery  

 4.2.4 Classifi cation and relationships 
 Organisms that belong to the same kingdom are more similar to each other than to organisms that belong 
to a different kingdom. Cows, dogs, lizards and fruit fl ies all belong to the animal kingdom, but banana 
plants belong to the plant kingdom. Cows, dogs, lizards and fruit fl ies are more similar to each other than to 
banana plants. In turn, cows, dogs and lizards all belong to the vertebrate phylum and are thus more similar 
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to each other than to fruit fl ies, which belong to the arthropod phylum. Cows and dogs both belong to the 
mammal class and are thus more similar to each other than to lizards, which belong to the reptile class. 

 We now understand that all the species living on Earth today have evolved over time. So species that are in 
the same groups are not only similar, but also shared a common ancestor more recently than species that do not 
belong to the same groups. In fact, changes are made to the classifi cation of organisms regularly. Usually this is 
the result of new evidence that shows that certain groups of organisms are more closely related than once thought.  

 4.2.5 The fi rst step towards conservation 
 Classifying organisms and naming newly discovered species is the fi rst step towards conservation. Biodi-
versity is a measure of the variety of living things in a particular environment. In a tropical rainforest or 
a coral reef there is a great deal of biodiversity. Many different kinds of organisms live there. In contrast, 
a pine plantation has little biodiversity. An important goal of conservationists is to maintain biodiversity. 
Identifying the species living in an environment is the fi rst step towards conserving the variety of species. 
Many taxonomists carry out fi eld work that involves travelling the globe to observe, collect specimens and 
take photographs of the animals and plants in remote areas.  

presenter, whom he greatly admires. In some instances 
the name chosen for a species refl ects the researcher’s 
sense of humour. When a team of researchers from San 
Francisco State University discovered a new species of 
fungus in Borneo that looked like a sea sponge, they 
decided to name it  Spongiforma squarepantsii  after the 
cartoon character SpongeBob SquarePants.  

  Spongiforma squarepantsii   

 4.2 Exercise: Remember and think 
 To answer questions online and to receive  immediate feedback  and  sample responses  for every question, go 
to your learnON title at  www.jacplus.com.au .  Note:  Question numbers may vary slightly. 

 Remember  
1.     Outline   three reasons why biologists classify living things.  
2.   List the levels of classifi cation in order from the highest to the lowest levels.  
3.   A species name is made up of two words. What do these words indicate?  
4.     Defi ne   the term ‘biodiversity’.   

 Think  
5.     Explain   why giving each species a unique scientifi c name that is the same in all countries makes 

communication easier between scientists.  
6.   A mnemonic is a trick that can be used to 

remember a list of words. For example, 
the following mnemonic can be used to 
remember the levels of classifi cation: 

  Create another mnemonic to remember 
the levels of classifi cation. You could use 
just the fi rst letter of each level rather than 
the fi rst syllable.  

  King   Kingdom 

  Ph il  Phylum 

  Class ed  Class 

  Ordi nary  Order 

  Famil ies as  Family 

  Gen erous and  Genus 

  Speci al  Species 
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  4.3  Is it alive? 
 Before we can start to classify living things, we need to 
fi nd out what living things actually are. What features 
make something a living organism? 

 Trees are living things but rocks are not. What 
about a piece of bark that has fallen from the tree, 
or some lichen growing on the rock? Are they living 
things? To fi nd out, we need to consider the following 
characteristics. 

 4.3.1 Move 
 Many living things move independently. That means 
that they can move without having something 
pushing or pulling them. Animals move in many 
different ways. Some walk or run, some swim and 
some fl y. The movement of plants is less obvious. 

7.   The full classifi cation for humans is shown below.   
(a)   Which group contains more living 

things, the kingdom ‘animal’ or the 
order ‘primate’?  

(b)   Dogs belong to the animal 
kingdom; they are vertebrates 
and they are also mammals. 
Use the table below to list some 
characteristics that dogs and 
humans have in common.  

(c)   Chimpanzees and humans are 
closely related. Which of the 
groups listed in the table below do 
chimps belong to?    

8. Explain   why identifying and 
classifying the species in a particular 
environment is the fi rst step towards 
conservation.  

9.   Use the  Scientifi c names   weblink  
in your eBookPLUS to tabulate the 
common and scientifi c names of any 
fi ve mammals. Ensure you use the correct format for the scientifi c names.   

10.   Research one of the following taxonomists: Joseph de Tournefort, John Ray, Carl Linnaeus. Use the 
FakeBook   weblink  in your eBookPLUS to create a ‘Facebook’ page for the taxonomist you researched. 
Ensure that the page provides information about the taxonomist’s scientifi c achievements.  

11.   Use the  World Wide Fund for Nature   weblink  in your eBookPLUS and click on the ‘Our work’ tab to fi nd 
out about some of the work carried out by the WWF. Write a paragraph to   explain   what the organisation is 
about and what they do.   

  Category    Group  
  What all the living things in the 
group have in common  

 Kingdom  Animal  Made up of more than one cell; 
eats food 

 Phylum  Vertebrate  Backbone 

 Class  Mammal  Hair or fur; feeds its young milk 

 Order  Primate  Opposable thumb; nails instead of 
claws; binocular vision 

 Family  Homidae  Arms shorter than legs; nails 
fl attened; upright stance 

 Genus   Homo   Walks upright on feet only; cares 
for young for a long time 

 Species   sapiens   Large brain; can talk and think 
abstractly; complex social 
structures 

Jellyfi sh can propel themselves through the water.

 Explore more with this weblink: Scientifi c names

 Explore more with this weblink: FakeBook

 Explore more with this weblink: World Wide Fund for Nature

RESOURCES — ONLINE ONLY
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Certain plants can open and close their � owers; others such as 
 sun� owers turn towards the sun. Movement is not an essential fea-
ture of living things. Some living things such as lichen and some 
bacteria cannot move independently. 

 4.3.2 Respond 
 All living things respond to changes in their environment. Humans 
shiver if it is cold and run away if they can see danger ahead. Kan-
garoos lie in the shade on hot days and lick their forearms to keep 
cool. Plants grow towards light and close the pores in their leaves 
when it is hot. 

 4.3.3 Respire 
 All living things need energy to survive. Most living 
things get their energy from a process called  res-
piration . This is a chemical reaction where glu-
cose reacts with oxygen to form carbon dioxide and 
water. Energy is released in the process. Animals get 
the glucose they need for respiration from the food 
they eat. Plants make glucose using a process called 
 photosynthesis . 

 4.3.4 Assimilate 

 Living things  assimilate  (take in and process) sub-
stances. Animals assimilate food. They eat food, 
which is then broken down inside their bodies. 
Chemicals from the food, such as glucose, amino 
acids and vitamins, are used for various processes 
inside the body. Plants do not eat food. When they 
 photosynthesise , they can make their own food 
using sunlight. However, plants do assimilate some 
substances, including water and minerals from the 
soil and carbon dioxide from the air. 

 4.3.5 Grow 
 Organisms grow and develop as they age. Some living 
things grow throughout their whole life. Humans, 
elephants and other animals grow until they reach a 
certain height, and then they stop growing. 

 As they get older, organisms may change in ways 
other than just increasing in size. Tadpoles lose their 
tails and grow legs as they turn into frogs. Caterpil-
lars become butter� ies, and male lions grow a mane 
as they reach adulthood. 

Screaming is one way 
to respond to something 
frightening.

Respiration

Glucose

Mitochondrion

Water

Carbon
dioxide

Energy

Oxygen

Animals assimilate food.

Humans grow rapidly in their � rst year 
of life.
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 HOW ABOUT THAT! 
 Hiroshi Ishiguro has designed robots that are so 
life like they are often confused for humans. He 
teaches at a university in Japan. The university is 
one hour away from his home. Ishiguro has made a 
robot that looks just like him. He has used the robot 
to give some of his lectures from the comfort of his 
own home. Ishiguro can control the robot remotely 
from home and have his own voice come out of the 
robot’s mouth. It usually takes a little while for his 
students to work out whether they are being taught 
by a real person or his robot look-alike. The robot is 
so like a human that many people fi nd themselves 
apologising to the robot if they stare at it for a little 
too long.      

 4.3.6 Excrete 
 Organisms produce and  excrete  (get rid of) waste. 
Humans breathe out carbon dioxide, which is a waste 
product of respiration, and urine. Urine contains a 
number of substances including waste products resulting 
from the breakdown of proteins. We also excrete water 
and salts in the form of sweat. 

 Just like animals, plants respire throughout the day 
and night. During the day, plants also photosynthesise. 
This process uses carbon dioxide and releases oxygen. 
So, during the day, plants actually excrete oxygen. 

 4.3.7 Reproduce 
 All living things reproduce. They can make copies of themselves. 
Bacteria and other single-celled organisms reproduce by dividing 
into two. In some cases, two organisms (a male and a female) are 
needed for reproduction. The male and female both produce sex 
cells, which need to combine to produce a new living thing. The 
sex cells of mammals are called eggs and sperm. They combine to 
start a new life. Plants can reproduce in a number of ways. Some 
plants produce seeds as part of their reproductive cycle.  

 4.3.8 Is it non-living or dead? 
 Something that is dead was once living. At some stage, it had 
all the features of living things but it has now stopped living. A 
squashed fl y, the plant you forgot to water and the egg you had 
for breakfast are all dead. Non-living things do not have and never 
have had all the characteristics of living things. A robot, a car and 
a stereo may have some of the features of living things but they 
lack important features such as the ability to reproduce. They are 
non-living.  

Dogs excrete some waste products in their urine.

 When animals have babies, they are 
reproducing.  

 Hiroshi Ishiguro and his robot twin  
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 INVESTIGATION 4.1 

 Living, non-living or dead 
  AIM:  To classify things as living, non-living or dead  

•   Copy and complete the table below.     

•   Construct another table the same as the one above but replace the bilbies with:  
(a)   paper  
(b)   fi re  
(c)   a tree.    

•   Complete the table.   

 Discussion  
1.   Which of the three bilbies is non-living? Which characteristics does it have?  
2.   Which of the three bilbies is dead? Which characteristics does it have?  
3.   Which of the paper, fi re and tree is non-living?  
4.   Does the living thing have all of the characteristics listed?  
5.   Which characteristics does the living thing have that the non-living thing does not?   

  Characteristics  

   
Robo-bilby 

(electronic toy)  
   

Bilby  
  
Bilby fossil  

 Can move          

 Responds to changes in its environment          

 Respires (uses oxygen to process 
glucose and release energy) 

         

 Assimilates (takes in) substances such 
as food and water 

         

 Grows and develops as it gets older          

 Produces and excretes waste          

 Reproduces itself          

 4.3 Exercise: Remember and think 
 To answer questions online and to receive  immediate feedback  and  sample responses  for every question, go 
to your learnON title at  www.jacplus.com.au .  Note:  Question numbers may vary slightly. 

 Remember  
1.   Match each of the words 

in column 1 with its correct 
meaning from column 2.   

2.   Imagine that a funnel-web 
spider walked across your 
desk right now.   Outline   three 
ways in which your body would 
respond.  

3.   Most living things need oxygen 
to survive.   Explain   why.  

  Word    Meaning  

 (a) Respire  A Make more copies of itself 

 (b) Grow  B React to a change in the environment 

 (c) Assimilate  C Get bigger 

 (d) Reproduce  D Take in and process substances 

 (e) Move independently  E Get rid of waste 

 (f) Respond  F Get energy, usually by a chemical reaction 
between glucose and oxygen 

 (g) Excrete  G Change position from one place to 
another without being pushed or pulled 
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4.   The words ‘respiration’ and ‘breathing’ are often confused.   Explain   the difference between these two terms.  
5. Outline   how each of the following reproduces.  

(a)   Magpie  
(b)   Eucalyptus tree  
(c)   Bacteria    

6. Recall   three waste products that humans excrete.  
7. Distinguish   between dead things and non-living things.   

 Think and discuss  
8.   If we put together the fi rst letters of the characteristics of living things (move, respond, respire, assimilate, 

grow, excrete, reproduce), they spell ‘Mr Rager’. Think of another way to remember the characteristics 
of living things. For example, you might fi nd a 
sentence where each word starts with the fi rst letter 
of one of the characteristics of living things.  

9.   Use Venn diagrams or double bubble maps to 
compare   and   contrast   the features of living, non-
living and dead things. Compare only two things at 
a time.  

10.     (a)     Classify   each of the items shown in the 
drawings below as living, non-living or dead. 
Present your answer as a table.  

 (b)    Which of the things were diffi cult to classify? 
Why?  

 (c)   For the items you classifi ed as non-living or dead, 
   list the characteristics of living things they do 

not display. 
11.      Non-living things often have some, but not all, of 

the features of living things.   Identify   the features of 
living things that the following share.  
(a)   Hot-air balloon  
(b)   Television set    

12.   Robots are becoming increasingly life like. Use 
the  Asimo robot   weblinks  in your eBookPLUS to 
fi nd out about the Asimo robot and the androids 
designed by Hiroshi Ishiguro.   
(a)   In what ways are these robots like living things? 

In what ways are they different?  
(b)   What can the Asimo robot do? How could 

robots such as Asimo be used to help humans in 
the future?  

(c)   Which features make the androids designed by 
Hiroshi Ishiguro so life like?    

13.   Test your understanding of the term ‘living’ by 
using the  Living or non-living quiz   weblink  in your 
eBookPLUS.   

     Complete this digital doc:   Worksheet 4.1: Is it alive?    (doc-0000)  

    Complete this digital doc:   Worksheet 4.2: Creatures from a parallel universe    (doc-0000)  

    Complete this digital doc:   Worksheet 4.3: Responding    (doc-0000)   

 Explore more with this weblink: Asimo robot

 Explore more with this weblink: Living or non-living quiz

    RESOURCES — ONLINE ONLY 

 Living, non-living or dead? 
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  4.4  Identifi cation keys 
 Once the features of an organism have been noted, the information can be used to identify it using identi-
fi cation keys. 

 4.4.1 Dichotomous keys 
 The information that is used to classify organisms is sometimes put into a key. The key shown below is called 
a  dichotomous key , because there are only  two  choices at each branch (dichotomous = ‘cutting in two’). It 
shows how some farm animals may be divided on the basis of similarities and differences in their features. 

In a dichotomous key, you always select from two choices. In this key, you decide whether an organism has a 
particular feature.

Has hooves Does not have hooves

Has a woolly coat Does not have a woolly coat

Has four legs

Has a red comb Does not have a red comb

Does not have four legs

Has four toes on
each foot

Does not have four
toes on each foot
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Features such as size, colour, behaviour and habitat are not good for classification because they can 
change throughout the life of the organism. Using the structure of an organism is much better.

The dichotomous key below is a branching key. Such keys are quite easy to create but, if there are many 
organisms to classify, they take up a lot of space. Another way of presenting a dichotomous key is in tab-
ular format. To change a branching key into a tabular key, you just need to give each fork of the dichoto-
mous key a number. This number becomes the step number in your tabular key. The diagrams on this page 
show the same key presented below as a branching key and a tabular key.

Pterosaurus

Stegosaurus

Wings No wings

Bony plates on back No bony plates on back

Triceratops

Tyrannosaurus

Horns No horns

Walks on two legs Walks on four legs

Apatosaurus

A branching key

INVESTIGATION 4.2

Making a class key
AIM: To classify members of your class

You will need:
tape measures or string and rulers

• Measure, observe and record at least 10 different characteristics for each member of the class. You may like 
to include some of the following:
wrist size (cm)
distance from elbow to shoulder (cm)
foot length (cm)
height (cm)
eye colour
hair colour
wears watch
pierced ears

• Have each member of the class select a secret code name.
• Use some of these recorded class characteristics to construct a key (tree map or dichotomous key) that will 

separate as many individuals (using their code names) as possible. (Hint: You may find it best to describe 
measurements as ‘greater than’ or ‘less than’ a particular measurement.)

• Have someone from outside the class use the key to find the identity of one of the class members.

Discussion
1. How successful was your key?
2. If you were to do the activity again, what would you do differently to improve its success?
3. Were some characteristics of more use than others? Explain.

1. Wings .................. Pterosaurus
  No wings ..................... Go to 2
2. Bony plates on back ................ 

Stegosaurus
 No bony plates on back 

............... Go to 3
3.  Horns .................... Triceratops
  No horns ..................... Go to 4
4. Walks on two legs .................... 

Tyrannosaurus
 Walks on four legs ................... 

Apatosaurus

A tabular key
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  4.4.2 Circular keys 
 The diagram below shows another type of 
key  — a circular key. To read circular keys 
you start in the centre of the circle. As you 
move outwards from the centre you choose 
one of the options in each layer until you 
reach the outer layer. The circular key below 
shows the same information as the  branching 
key  on page xxx. Which is easier to use? 
Which is easier to construct? 

A circular key

Farm
animals

Sheep

           Has a
       woolly coat

Has      
hooves                    Does

not   
have a       

woolly          
coat           

           Has four
toes on

each foot

Does
not have
four toes
on each

foot

Pig

Horse

Rabbit Rooster

Duck

Does
            not

                        have
                                a red

                                     comb Does
    not
     have
    four
  legs

Has
four    
legs 

Does     
not

       have
                  hooves

               Has
        a red

comb

   A  
   B  

   D     E 

   C  
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 4.4 Exercise: Remember and think 
 To answer questions online and to receive  immediate feedback  and  sample responses  for every question, go 
to your learnON title at  www.jacplus.com.au .  Note:  Question numbers may vary slightly. 

 Remember  
1.     Recall   what a dichotomous key is used for. Why is it called dichotomous?  
2.     Propose   why keys are sometimes presented in tabular rather than branching format.   

 Think and discuss  
3.   Use the  key  above to   classify   the dinosaurs labelled A, B, C, D and E.  
4.   Imagine that you have landed on another planet. Weird creatures live there. You noted the characteristics of 

some that you saw and prepared the circular key shown below. Use it to help you   classify   the creatures A 
and B you have just found, shown here.  

5.     Construct   a tabular key using the  branching key  shown on page xxx.  
6.   Collect a leaf from each of eight different plants in the school grounds.  

(a)   On an A3 sheet of paper, create a branching dichotomous key to   classify   the leaves.  
(b)     Construct   the key in your exercise book as a tabular key.     

Alien

  Four
legs

One  
leg

Three
  legs

Two
legs  

Six
arms

   Little
green
nose  

    Frog
conk

Rosy snoz

       Huge
red nose

Eight arms
No    

antennae

Four eyes

Googly

Zotter

Plant
head

One
eye

Four   
anten-
  nae

Two
eyes

Dragon
Claws

   No
claws

Bloop

Long
  tail   

Short tail

Sharp teeth

Chomper

Four arms

Big �oppy
             tongue

Slobber

Two
   arms

Forked 
    tongue

Splitz

   Little   Little

nose  

    Frog    Frog    Frog
conkconk

Forked 
    tongue    tongue

SplitzSplitzSplitz

   A     

Plant
head

Dragon

   B    

   Complete this digital doc:   Worksheet 4.4: Branching keys    (doc-0000)  

   Complete this digital doc:   Worksheet 4.5: Tabular keys    (doc-0000)    

   RESOURCES — ONLINE ONLY  
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  4.5  Classifying small living things 
 In the 1700s Carl Linnaeus proposed a system of classifi cation that grouped all living things into three king-
doms. The invention of the microscope led to the discovery of organisms that did not fi t into any of these 
groups, and two new kingdoms have since been created. More recent advances in technology have provided 
new information about unicellular organisms. As a result it has been proposed that a fi ve-kingdom system 
of classifi cation was no longer adequate and a new classifi cation scheme has been suggested to replace it. 

 4.5.1 Animal or plant? 
 To early biologists, living things belonged to one of two groups: animal or plant. Animals needed to eat 
food and plants did not. Most animals could move about and catch their food. Most plants were green and 
did not move about. Eventually biologists came across living things that did not fi t into these two groups. 
Fungi, including mushrooms and moulds, are not green so they cannot make their own food. However, they 
do not catch and eat food; instead they produce chemicals that digest the material on which they grow and 
the nutrients released are absorbed by the fungus. A new kingdom, Fungi, had to be created to accommo-
date these organisms. 

 4.5.2 The microscope provides further information 
 The invention of the microscope allowed scientists to see the cells of animals, 
plants and fungi, and it became obvious that there were important differences 
between them at the cellular level. In  chapter 2  you saw that plant cells have 
structures that are not found in animal cells: a rigid cellulose cell wall on the 
outside of the cell, a large water-fi lled vacuole, and chloroplasts where photo-
synthesis takes place. Most fungal cells also have a cell wall, although it is not 
made of cellulose. Instead it is made of chitin and other complex sugars; chitin is 
the substance that is found in the exoskeleton (the tough, crunchy outer layer) of 
insects and arthropods. Fungal cells contain one or more large vacuoles, but they 
do not have chloroplasts as they do not carry out photosynthesis. 

 The microscope also made it possible for microscopic living things to be 
seen, including unicellular organisms. Unicellular organisms are made up of 
just one cell. As more information was discovered about unicellular organisms, 
two additional kingdoms were added to accommodate these: Kingdom Protista, consisting of unicellular 
organisms that possess a true nucleus, and Kingdom Monera, which includes unicellular organisms that 
lack a true nucleus. The protists include  Amoeba ,  Euglena  and  Paramecium  (see  Section 2.6  on page xxx 
to fi nd out more about these). Bacteria and cyanobacteria belong to Kingdom Monera. There were thus fi ve 
 kingdoms — Animalia, Plantae, Fungi, Protista and Monera — as illustrated in the diagram below. 

 In 1977 Carl Woese, a molecular biologist, published research fi ndings that suggested that the fi ve-
kingdom classifi cation system was inadequate. His research involved comparing the structure of a chemical 
called RNA in cells from different organisms. You have probably heard of DNA. RNA is similar to DNA. 
Species that are closely related have very similar RNA, whereas distantly related species have many dif-
ferences in their RNA. He found that there were certain bacteria-like organisms whose RNA was actually 
more similar to that of animals and plants than to other bacteria. This group is now called the Archaea. 
They are found in extreme environments such as hot springs, very salty or acidic pools and in places where 
oxygen is not available. It is believed that they are similar to the earliest life forms to have existed on Earth. 
Woese proposed a new classifi cation system. Instead of fi ve kingdoms he suggested that there should be 
three domains: Archaea, Bacteria (true bacteria) and Eukarya (all the living things made up of one or more 
cells with a nucleus). These three domains are then divided into kingdoms, so that the plant, animal, fungi 
and protists all belong to the Eukarya domain.    

A typical cell of a fungus

Mitochondrion

Nucleus

Vacuole

Cytoplasm

Cell wall

Cell
membrane
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 The fi ve kingdoms  

  Kingdom    Animalia    Plantae    Fungi    Protista    Monera  

 Unicellular or 
multicellular? 

 Multicellular  Multicellular  Most 
multicellular; 
some unicellular 

 Unicellular  Unicellular 

 Cell wall  No cell wall  Cellulose cell wall  Predominantly 
chitin 

 Many have no 
cell wall; some 
have a cell wall 

 Cell wall present; 
composition 
varies 

 True nucleus  Present  Present  Present  Present  Absent 

 Mode of nutrition  Eat or absorb 
other organisms 

 Photosynthesise 
to produce 
sugars 

 Produce 
chemicals that 
break down 
the material on 
which they grow 
and absorb 
the nutrients 
released 

 Some 
photosynthesise; 
some ingest food 

 Some absorb 
nutrients from 
surroundings; 
some 
photosynthesise; 
some use 
other chemical 
processes 

 Chloroplasts  Absent  Present  Absent  Present in 
those that 
photosynthesise 

 Absent 
(those that 
photosynthesise 
have chlorophyll 
but no 
chloroplasts) 

 Examples  Pigeon, 
earthworm, ant, 
camel, human, 
starfi sh 

 Eucalyptus tree, 
grass, wheat, 
rose bush 

 Baker’s yeast, 
mushrooms, 
bread mould 

  Amoeba, 
Euglena, 
Paramecium  

  Escherichia coli, 
Staphylococcus 
aureus  

 Main features of the fi ve kingdoms 
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4.5.3 Classifying bacteria
Bacteria come in different shapes, and their 
names are often an indication of their shape 
and the way in which they clump together. 
Some bacteria are round (cocci) and some are 
rod shaped (bacilli). Some are spiral shaped 
(spirillum) and some are comma shaped 
(vibrio). The prefix strepto- is used to describe 
bacteria that form chains. Streptococcus con-
sists of round cells that organise themselves in 
chains, whereas Streptobacillus consists of rod-
shaped cells arranged in a chain. When bacteria 
are organised in pairs, the prefix diplo- is used. 
Diplococcus consists of two round bacterial 
cells inside a capsule. The prefix staphylo- indi-
cates bacteria that clump together like a bunch 
of grapes.

The three-domain classification scheme proposed by Woese

Bacteria

Archaea

Eukarya

Animals
Plants

Some types of disease-causing bacteria

Spherical bacteria (cocci)

Spiral bacterium (spirillum)

Rod-shaped bacteria (bacilli)

Staphylococcus
(boils)

Streptococcus
(sore throat)

Diplococcus
(pneumonia)

Bacillus anthracis
(anthrax)

Bacillus typhosus
(typhoid fever)

Treponema
(syphilis)

Vibrio
(cholera)

INVESTIGATION 4.3

Classifying micro-organisms
AIM: To compare bacteria and protozoa
You will need:
microscope
prepared slides or live cultures of protozoa such as Paramecium, Euglena, Amoeba

UNCORRECTED P
AGE P

ROOFS



c04Classifi cation Page 139 09/07/17  3:28 PM

TOPIC 4 Classifi cation 139

 4.5 Exercise: Remember and think 
 To answer questions online and to receive  immediate feedback  and  sample responses  for every question, go 
to your learnON title at  www.jacplus.com.au .  Note:  Question numbers may vary slightly. 

 Remember  
1.     Distinguish   between the following pairs of kingdoms.  

(a)   Animals and plants  
(b)   Plants and fungi  

(c)   Fungi and animals  
(d)   Protists and monerans    

2.   Use the diagrams in Section 2.4 on pages xxx and xxx and this section to draw a labelled diagram of typical 
animal, plant and fungal cells.  

3.     Outline   why Woese proposed a new classifi cation scheme to replace the fi ve-kingdom system.  
4.     Identify   the three domains in Woese’s classifi cation system.  
5.   To which domains do animals, plants, fungi and protists belong?  
6.   The name  Drosophila melanogaster  indicates that the fruit fl y belongs to the genus __________. Its name will 

be changed to __________ __________to indicate that it actually belongs to the __________ genus.  
7.   Match each word part on the left with one of the descriptions on the right.    

 Think  
8.     Classify   the following organisms into their kingdoms: dog, whale, wattle tree, mould, grass, spider, ant, 

jellyfi sh,  E. coli , clover, yeast, moss.  
9.     Describe   the impact of the microscope on classifi cation.  

10.     Explain   why it is likely that classifi cation schemes will continue to change over time.  

  Word part    Description  
 (a) Cocci  A Comma shaped 

 (b) Strepto  B Spiral shaped 
 (c) Staphylo  C Chain of bacterial cells 
 (d) Spirillum  D Round 
 (e) Diplo  E Bacterial cells organised in a clump like grapes 
 (f) Vibrio  F Rod shaped 
 (g) Bacillus  G Two bacterial cells enclosed by a capsule 

 HOW ABOUT THAT! 
 The fruit fl y  Drosophila melanogaster  has been extensively studied by 
biologists, particularly those working in the fi eld of genetics. It has been 
used in many breeding experiments to study how characteristics are 
inherited. To the great concern of many biologists, it is set to undergo 
a name change. The name  Drosophila melanogaster  indicates that this 
particular fruit fl y belongs to the genus  Drosophila . Comparison of the DNA 
of many species of fruit fl ies suggests that the fruit fl y formerly known as 
 Drosophila melanogaster  actually belongs to the  Sophophora  genus. The 
fl y will therefore be renamed  Sophophora melanogaster . This is another 
example of how technological advances can change the classifi cation of 
organisms.  

 The fruit fl y  Sophophora 
melanogaster , formerly known 
as  Drosophila melanogaster   

prepared slide of bacteria  
electron micrographs of bacteria and protozoa   
•   Observe the protozoa and the bacteria under the microscope. Draw diagrams of each type of organism or 

take photos using a digital eyepiece.  
•   Use the  Electron micrographs   weblink  and compare the micrographs of the bacteria and protozoa.    

 Discussion  
1.   Compare the sizes of the protozoa and bacteria.  
2.   Which group of organisms (protozoa or bacteria) is more complex. Explain your answer.   
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  4.6  Classifi cation of 
animals using structural 
features 
 When biologists classify living things they use struc-
tural features as far as possible. These are features that 
relate to the way the organism is built. The key on next 
page uses structural features to classify animals into 
eight phyla. 

 4.6.1 Some structural features used 
for classifi cation 
 Type of skeleton 
 Humans have a skeleton made of bone inside their 
bodies. Our muscles are attached to our bones. This 
is called an endoskeleton. Insects, spiders and prawns 
have a skeleton outside their bodies. Their muscles are 
attached to the crunchy outer coating that covers their 
bodies. This is called an exoskeleton. 

 Symmetry 
 Some animals, including earthworms, humans and 
dogs have bilateral symmetry. Starfi sh and sea stars 
have radial symmetry. The 
diagram at right illustrates 
what these terms mean.   

Symmetry in animals: bilateral symmetry (left) 
and radial symmetry (right)

11.   Use the information in the  diagram  given on page xxx to answer the following questions.  
(a)     Distinguish   between  Staphylococcus  and  Streptococcus .  
(b)     Distinguish   between  Vibrio  and  Bacillus anthracis , which causes anthrax.  
(c)   Create a dichotomous key to classify the bacteria shown in the diagram.     

 ICT  
12.   Search the internet to fi nd more information (including pictures) about each of the fi ve kingdoms. Use this 

information to   construct  , on a sheet of A3 paper, your own ‘kingdom wheel’ similar to that on page xxx.  
13.   Use the  Inspiration   weblink  in your eBookPLUS to download a trial copy of this visual thinking and learning 

software. Use the program to create a dichotomous key that can be used to sort organisms into the fi ve 
kingdoms.   

14.   Test your ability to   classify   the world’s living creatures by completing the  ‘Time Out’: Kingdoms  
interactivity in your eBookPLUS.   int-0204     

 Jellyfi sh 

 Side view of 
jellyfi sh   

 Steering wheel 

 Side view of lobster 

 Lobster 

 Midline 

Central axis

   Complete this digital doc:   Worksheet 4.6: Five-kingdom classifi cation    (doc-0000)  

 Explore more with this weblink: Inspiration

     RESOURCES — ONLINE ONLY 
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Structural features can be used to classify animals into eight phyla.

All animals

No backbone

Vertebrates

• Internal skeleton
 made of bone or
 cartilage e.g. cat,
 human, shark,
 snake

Paired,
jointed legs

Arthropods

• Body divided
 into segments
• Exoskeleton
• Most have
 antennae
 e.g. centipede,
 spider, insect,
 prawn

Legs not
jointed,

or no legs

Backbone

• Most have
 a body
 consisting of
 �ve parts
 arranged
 around a
 central point,
 tube feet e.g.
 sea star, sea
 urchin, sea
 cucumber,
 sand dollar

*Note: Some cnidarians, including
 some jelly�sh, do have radial
 symmetry, but they lack the spiny skin
 of echinoderms.

Spiny skin
and radial
symmetry

Echinoderms

No spiny skin
or radial

symmetry*

No shellMost have a
shell, bilateral

symmetry,
no stinging
tentacles

• Soft body, no
 segments
• No legs
• May have
 tentacles
 e.g. octopus,
 snail, slug

Molluscs

Stinging
tentacles

No stinging
tentacles

• Hollow soft body
• No organs
• One opening
 used as both
 mouth and anus
 e.g. jelly�sh,
 bluebottle

Cnidarians
Bilateral

symmetry

• Spongy body
• No organs
 e.g. barrel
 sponge,
 glass sponge,
 tube sponge

• Soft �at body
 e.g. tapeworm, �uke

• Worm shaped
 e.g. threadworm,
 roundworm

• Obvious head
 e.g. earthworm,
 leech

Body has
segments, with
some organs

repeated

PoriferaMouth, but
no anus

Platyhelminthes
(�atworms)

Body not
segmented

Nematodes
(roundworms)

Annelids
(segmented

worms)

Mouth and
anus

No bilateral
symmetry

roundndworworm leech

 e.g. centipe
 spider, insec

prawn

u a , s a ,
snake

• B
 i
• E
• M
 a

e

a
cen
tube 
sea sta
urchin, s
cucumber
sand dollarr

• No legs
• May have

tentacles
 e.g. octopus,
 snail, slug

• H
• N
• O• O

u
m
e
b

sand dollar
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4.6.2 Meet the arthropods
Arthropods are the most successful group of animals on the planet. Most arthropods are tiny, but they make up 
for their small size with their sheer numbers. There are far more arthropods on land than there are vertebrates 
or other groups of animals. They are found in the seas, in rivers and streams, on land and in the air. One group 
of particularly successful land arthropods are the insects. In addition to the features they share with the other 
arthropods — an exoskeleton, bilateral symmetry and jointed limbs — they also share a number of other char-
acteristics. Insects have a body made up of three sections: head, thorax and abdomen. They have three pairs 
of legs and one pair of antennae (feelers). Most insects also have two pairs of wings, although the outer wings 
sometimes appear more like protective casings for the finer pair of wings hidden underneath.

INVESTIGATION 4.4

Classifying animals into phyla
AIM: To investigate characteristics used to classify animals

You will need:
preserved specimens or photos of animals from a range of phyla
hand lens

CAUTION:  Some specimens are preserved in a liquid called formaldehyde. Formaldehyde is toxic and 
possibly carcinogenic. If you are provided with specimens in jars that contain liquid, do not 
open the jars. Look at the specimen through the sealed jar.

• Observe each specimen carefully. Use a hand lens if necessary.
• Use the key above to decide which phylum each animal belongs to.
• Draw up a results table with the following column headings:

– Name of animal
– Phylum
– Characteristics used to classify.

Discussion
1. Were there any characteristics in the key that were difficult to identify in the specimens?
2. Which phyla were most difficult to distinguish? Why?

4.6 Exercise: Remember and think
To answer questions online and to receive immediate feedback and sample responses for every question, go 
to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

Remember
1. Classify the following as structural or non-structural features.

(a) Two pairs of legs
(b) Producing high-pitched whistle-like sounds
(c) Spiny skin
(d) Eight eyes
(e) Caring for young for extended period of time
(f) Circulatory system consisting of a heart and blood vessels
(g) Excellent sense of smell
(h) Very large nose
(i) Running at speeds of up to 30 km/h

2. Classify the flowing objects as having radial or bilateral symmetry.
(a) Armchair
(b) Circular table
(c) Star shape
(d) Rectangle
(e) Pen
(f) Door knob
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4.7 Meet the vertebrates
There is one group of animals you probably 
know well – the vertebrates. Even though this 
group accounts for only about 10 per cent of all 
the animals found on Earth, they tend to make 
their presence obvious. Most of the largest ani-
mals on our planet are vertebrates.

Vertebrates have the following characteristics:
 • a rod in their back called a notochord. In 

developing animals (embryos), the notochord 
is made of cartilage. Cartilage is softer 
than bone. Your nose and ears are made of 
cartilage. As animals develop, the notochord 
is replaced by a hollow tube called the 
vertebral column. It is made up of parts 
called vertebrae. Vertebrae are usually made 
of bone but, in sharks and some other fish, 
they are made of cartilage.

 • a nerve cord that runs through the middle of 
the vertebral column

 • muscles attached to the vertebrae
 • a brain protected by plates made of bone or 

cartilage (a skull)
 • bones or cartilage in other parts of their bodies 

and muscles that are attached to these.

The ‘backbone’ is not a single bone. It 
is made up of many small bones called 
vertebrae. The vertebrae are stacked 
on top of each other to form a hollow 
column called the vertebral column.

Spinal cord

Vertebra

Nerve

The spinal cord runs through 
the middle of the vertebral 
column.

Think
3. Explain why it is best to use structural features rather than other features when classifying organisms.
4. Vertebrates make up only about 10 per cent of the animals on Earth, yet if you were asked to name 20 

animals most of the animals in your list would probably be vertebrates. Suggest why we tend to know a 
great deal more about vertebrates than invertebrates.

Skill builder
5. In the key shown previously, identify the features used to distinguish between:

(a) vertebrates and all the other phyla
(b) echinoderms and molluscs
(c) molluscs and cnidarians
(d) porifera and cnidarians
(e) the three different types of worm.

6. Use the key to classify the following organisms.
(a) Oyster (b) Cockroach
(c) Cow (d) Scorpion

Investigate
7. Find three more examples for each phylum in the key shown on the previous page. Use a search engine to find 

photos of each.
8. The key on the previous page shows eight phyla. Find out if there are additional phyla and what their names are.
9. Use the Howjsay weblink in your eBookPLUS to find out the correct pronunciation of each of the phylum 

names shown in the key.
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 HOW ABOUT THAT! 
 The group we call ‘fi sh’ is actually made up of three separate classes. When cooking fi sh you have probably 
encountered fi sh bones. Most of the fi sh we eat, including tuna, bass, fl ounder, barramundi and salmon, are 
bony fi sh. These fi sh have a jaw, their skin is covered with scales and their skeleton is made of bones. The 
scientifi c name for this group of fi sh is osteichthyes. 

 Another fi sh that is used in cooking is shark. In fact, the fi sh called ‘fl ake’ in fi sh shops and restaurants is 
shark. Sharks belong to a class called chondrichthyes. Their skin is covered with small tooth-like scales and 
thus feels rough. They have a jaw and their skeleton is made of cartilage. Cartilage is more fl exible than bone. 
Your ears and the tip of your nose have cartilage rather than bone. Stingrays belong to the same class as 
sharks. 

 The third class of fi sh is agnatha, the jawless fi sh. These are believed to be most similar to the fi rst fi sh to 
have evolved in the oceans. They lack jaws, do not have fi ns or true eyes but they do have a light-sensitive spot 
called the pineal eye.  

 Lamprey, a type of jawless fi sh  

 4.7.1 Vertebrate groups 
 Vertebrates can be divided up into fi ve main groups: fi sh, amphibians, reptiles, birds and mammals. The 
fi sh group is actually made up of a number of classes including the bony fi shes and the cartilaginous fi shes 
(fi sh with a skeleton made of cartilage). Some important differences between the groups of vertebrates are 
their body covering, their mode of reproduction and whether they are endotherms or ectotherms. Reptiles 
and fi sh have scales covering their bodies, birds are covered in feathers, mammals have hair or fur, and 
amphibians have moist skin. Most vertebrates hatch out of eggs. Birds produce eggs with a hard shell. 
Reptile eggs have a leathery shell whereas amphibian and fi sh eggs lack a shell and dry out unless they are 
in water. Most mammals, except monotremes, do not hatch out of eggs. Mammals have another important 
difference — they feed their babies milk.  

 All vertebrates except mammals and birds are ectotherms. That means that they do not maintain a con-
stant body temperature. Lizards are ectotherms. On cold mornings, their bodies are cold and the chemical 
reactions inside their bodies occur slowly. After lying in the sun, their bodies warm up. Humans are endo-
therms. Our body temperature remains at a steady temperature unless we are sick and have a fever.    
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Vertebrates can be classified into five main groups: fish, amphibians, reptiles, birds and mammals.

Mammals

Vertebrates:
• are animals that have a backbone 
   made of bones called vertebrae.

Birds

Reptiles

AmphibiansFish

• Soft moist skin
   without scales
• Eggs without a shell
  usually laid in water
• Larvae usually live
  in water.
• Adults usually live
  on land and have
   lungs.
• Changing body
  temperature

Frog,
toad,
salamander

•  Skin with hair or fur
• Females with
 mammary glands
 that secrete milk
• Constant body
 temperature

• Skin with
   feathers
• Eggs with hard
     shell
• Beak for feeding
• Constant body
            temperature

Wallaby,
possum,
echidna,
dog,
human,
dolphin,
whale

Kookaburra,
emu,
penguin,
cockatoo,
galah,
parrot,
seagull

Characteristics Examples

Examples

CharacteristicsExamples

CharacteristicsExamples

•  Found only in
 water
•  Changing body
   temperature
•  Gills for breathing
•  Most have eggs
    without a shell.
•  Skin with scales

Gold�sh,
barramundi,
shark,
bream,
stingray

• Skin with scales
• Eggs with 
   membranous or
   leathery shells laid
   on land 
• Lungs for breathing 
• Changing body 
   temperature

Characteristics

Snake,
lizard,
tortoise,
crocodile

Examples

Frog,
toad,
salamander

• S••• kin with
 feathers
• Eggs with har
     shell
• Beak for feed
• Constant bod
           temperature

aburra,

uin,
atoo,
,
t,
ulllllllll

Characteristics

gs for breathing 
nging body 
perature

,
tortoise,
crocodile

4.7 Exercise: Remember and think
To answer questions online and to receive immediate feedback and sample responses for every question, go 
to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

Remember
1. Define the terms ‘cartilage’, ‘vertebra’, ‘ectotherm’ and ‘endotherm’.
2. The following features are found in many vertebrates. The words have been scrambled. Unscramble the 

words and write them in your notebook under the heading ‘Vertebrate features’.
 kllus, bainr, cdhnooort, cdeenorrv, abceellmnourrtv, celmus, benos
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3. Which group of vertebrates do humans belong to? Explain why.
4. Identify the group of vertebrates that each of the following animals belongs to.

(a) Snake (b) Cane toad (c) Goldfish
(d) Whale (e) Emu (f) Shark

5. Distinguish between bony and cartilaginous fish, and give an example of each.
6. Copy and complete the table at the bottom of the page.

Think
7. Who am I? Identify the vertebrate group that each of the following animals belongs to.

(a) I have lungs but no legs. My offspring are found in membranous-shelled eggs and use lungs to breathe.
(b) I have moist skin but no scales, and two pairs of legs. Although I have lungs and live on land, my young 

usually live in water and use gills to breathe.
(c) I have a constant body temperature and feathers and lay eggs with a hard shell.
(d) I have scales, I breathe using gills and I live in water.

8. Amphibians start their lives in water. For example, many frog species start as tadpoles living in ponds 
and streams. However, adult frogs breathe air using lungs and can travel some distance away from water. 
Explain why amphibians need to come back to the water to lay eggs.

9. In the table at right, match the English 
translations to the scientific names.

Skill builder
10. Two animals (X and Y) live in a zoo. 

The zookeepers measured the air 
temperature and the body temperature of each animal at various times. The first measurements were taken 
just before sunrise. The last measurement was taken at 3 pm.
(a) Present the data in the table in the form of a line graph, with air temperature on the horizontal axis and 

body temperature on the vertical axis. Use different colour lines for each animal.
(b) Identify the animal that is an endotherm.
(c) One of the animals is a reptile and the other is a bird. Identify the reptile.

11. Use either the Inspiration or Bubbl.us weblink in your eBookPLUS to design a dichotomous key to 
separate and classify vertebrates into the five groups described in the figure on page xxx. (You will need to 
download a trial version of the Inspiration software.)

Air temperature (°C)

Body temperature (°C)

Animal X Animal Y

10 9 38

12 12 38

14 14 38

17 16 38

20 19 38

24 23 38

26 26 38

27 27 38

Fish Amphibians Reptiles Birds Mammals

Is body temperature constant or 
changing?

         

What is the body covered with?          

Does it lay eggs? If so, what type 
of shell do the eggs have?

         

Does it feed its young milk?          

Give three examples.          

English translation Scientific name

(a) Greek: living a double life A Reptilia

(b) Latin: creeping B Aves

(c) Latin: birds C Amphibia
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4.8 Surviving in the Australian environment
Australia is home to unique species of animals and plants, including the only two egg-laying mammals. 
It is the driest continent on Earth and bushfires are a common occurrence. Australian soils are old and 
depleted of important nutrients. The animals and plants of Australia have evolved adaptations that enable 
them to cope with these extreme conditions.

4.8.1 Australian mammals
There are three different types of mammals: placentals, marsupials and monotremes. These groups differ in 
how they give birth to their young. Most Australian mammals are marsupials.
 • In most parts of the world except Australia, the majority of mammals are placental. Their young grow and 

develop inside the body of the mother, receiving nutrition and oxygen via a structure called the placenta.
 • Marsupial mammals are born in a very underdeveloped stage. At birth they are no larger than a 

cherry tomato and crawl to a pouch where they attach to a teat. They remain in the pouch for many 
weeks, feeding on milk and completing their development. When they are mature enough, they spend 
increasingly longer periods of time out of the pouch but still suckle milk from a teat in the pouch.

 • Monotremes lay eggs. The echidna and platypus are monotremes.

Mammals:
•  have skin with hair and fur and have a constant body temperature
•  have females with mammary glands that can secrete milk
•  can be divided into three groups based on how they give birth to their young.

Marsupials Monotremes

•  Although blind and naked, newborn
   marsupials crawl from their mother’s
    birth canal to her pouch and attach
   themselves to the nipple to feed.
•  Young are born at a very early
   stage of development.
•  Two-thirds of the world’s
   marsupials live in Australia.
   Examples include kangaroos,
   wombats, possums and koalas.

•  Young grow inside the body of
    their mother and are attached 
    by a cord to the placenta,
    which supplies their food.
•  They are well developed when
    they are born
•  Most mammals are placental
   mammals. Examples include
   horses, mice, humans, cats,
   cows and pigs.

•   Young are laid in leathery
    shelled eggs.
•  Monotremes are found only 
    in Australia and some
    nearby islands. There are
    only two types of
    monotremes:
    the platypus and the echidna.

Placental mammals

 Complete this digital doc: Worksheet 4.7: Classifying vertebrates (doc-0000)

 Explore more with this weblink: Inspiration or Bubbl.us

 RESOURCES — ONLINE ONLY
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4.8.2 Adaptations
An adaptation is a feature that helps an organism to survive and reproduce in its environment. There are 
three main types of adaptations.
 • Structural adaptations relate to the way the organism is ‘built’. Size, fur colour, leaf shape, type of bark 

and flower colour are all structural adaptations.
 • Physiological adaptations relate to how the organism works. Mammals produce milk to feed their 

young. Birds maintain a constant body temperature. Funnel web spiders kill their prey by injecting 
them with a powerful poison. These are physiological adaptations.

 • A behaviour that increases an animal’s chance of survival is a behavioural adaptation. Elephants 
cooling themselves by immersing their bodies in water and wombats spending most of the day in a 
burrow are examples of behavioural adaptations.

4.8.3 Kangaroos coping with 
hot dry conditions
Australia regularly experiences periods of 
extended drought, and in most regions of Aus-
tralia summers are very hot. The eastern grey 
kangaroo has a number of adaptations that 
enable it to survive these conditions, including 
those shown in the diagram below.

The eastern grey kangaroo also has adapta-
tions that maximise its chance of reproducing 
successfully despite the unpredictability of 
the environment. When conditions are good 
and grass is plentiful, a female kangaroo can 
have up to three offspring in various stages of 
development simultaneously. Very young joeys 
do not leave the pouch. As they get older the 
composition of the milk they suckle changes to 
match their needs. Once they are old enough to 
feed on grass, they begin to spend some time 
outside the pouch but continue to supplement 
their diet with milk from their mother. The 
mother is able to produce 
two different types of milk 
from different teats and 
have a young joey in the 
pouch while still feeding an 
older joey. More amazingly, 
she  could also be carrying 
a third offspring in a sus-
pended state of develop-
ment. If one of her eggs has 
become fertilised and has 
started to develop into an 
embryo, its development is 
delayed until the youngest 
joey in the pouch has started 

Adaptations that help a kangaroo survive in a dry 
environment

Light-coloured fur re�ects heat 
and allows the kangaroo to blend 
in with its surroundings.

The kangaroo produces 
concentrated urine to 
conserve water.

Bouncing allows 
kangaroos to travel quite 
fast without using much 
energy, so they need less 
food. This helps them 
survive in times of drought.

The forelimbs have 
many blood vessels
close to the skin. The 
kangaroo licks its 
forelimbs; as the saliva 
evaporates, it draws 
heat away.

Large ears
dissipate heat.

HOW ABOUT THAT!
Australia was once inhabited by megafauna: giant mammals including 
wombats the size of cars and lion-like marsupials called Thylacoleo carnifex. 
There were also giant flightless birds called Genyornis and a seven-metre 
long lizard by the name of Megalania.
The extinct giant kangaroo Procoptodon was heavily built and stood about 
2.5 metres high. Procoptodons may have weighed about four times as much 
as the largest kangaroos of today. They had a short face and deep skull with 
huge molar teeth. Their molars may have helped them to eat tough plant 
foods. Procoptodons may have used their very long forelimbs to pull down 
the branches of trees and shrubs.
All members of the diprotodon group are extinct. They were the largest of 
all the marsupials. Diprotodon optatum, often referred to as the diprotodon, 
was the largest known marsupial to have ever lived. The skeleton of the 
diprotodon suggests that the animal was about the size of a rhinoceros, 
being about 3 metres long and possibly weighing about 2 tonnes.

UNCORRECTED P
AGE P

ROOFS



c04Classifi cation Page 149 09/07/17  3:28 PM

TOPIC 4 Classifi cation 149

to feed on grass, so that the pouch is now available. This is known as diapause. In periods of drought, male 
kangaroos usually do not produce sperm, so eggs are not fertilised, but joeys are produced in rapid succes-
sion when food is plentiful.  

 4.8.4 The platypus — a unique 
Australian 
 Imagine the disbelief of Europeans when the 
platypus was fi rst described to them. This 
strange animal had webbed feet and a bill like a 
duck, but it had no feathers. It laid leathery eggs 
like lizards and crocodiles, but it did not have 
scales on its skin. It also had fur and a large tail 
like that of an otter but, like a reptile, it had only 
one opening for ejecting faeces and urine. 

 In London in 1799, an Australian sailor pre-
sented a platypus specimen to Dr George Shaw, 
a prominent biologist of the time. It was so 
strange that Shaw considered it a hoax and tried 
to cut off the duck-bill with scissors. The scissor 
marks are still visible on the preserved platypus 
skin in  the British Museum (Natural History) in 
London. 

 We have since discovered a great deal about 
the platypus and its adaptations. It spends 
a large part of the day foraging for food in 
streams. The webbed feet are an adaptation that 
allow effi cient movement in water. Fossils show 
that ancient platypus species had teeth, but the 
toothless bill of the modern-day platypus is 
well suited to its diet. The bill contains elect-
roreceptors. These detect small electrical fi elds 
produced by the creatures the platypus feeds on. 
Platypus feed mainly at night; they do not rely 
on vision to locate their prey but, instead, sweep 
their bill rapidly from side to side along the 
murky banks of streams to fi nd food. The male 
platypus has a highly venomous spur on each of 
its hind legs that it uses for defence. 

 4.8.5 Plant survival 
 Plants also have adaptations to cope with dry 
conditions. The diagrams at right show some of 
the adaptations of eucalyptus trees.    

The platypus is one of the only two monotremes.

Leaves have a thick 
waxy cuticle to reduce 
water loss.

Blue-grey leaves
re�ect heat.

Leaves hang 
vertically so that a 
smaller area of the 
leaf is exposed to the 
sun in the middle of 
the day.

Woody fruits (gumnuts) 
protect seeds from 
drying out.

Bark has a light 
colour to re�ect 
heat.

  Adaptations that help eucalyptus trees survive in a dry 
environment 
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 HOW ABOUT THAT! 
 Have you ever noticed that many Australian fl owers do not have the 
large, brightly coloured petals seen in other fl owering plants? The 
colour and scent of petals attracts pollinators (the birds, insects and 
other animals that transfer pollen from one fl ower to another). In many 
Australian native species, the same function is carried out by parts of the 
fl ower that also have another function; often, the stamens and pistils are 
the brightly coloured parts of Australian natives. By not producing large 
petals, these plants are able to conserve water and energy. 

 Another adaptation seen in many Australian fl owers, including  Banksia  
and bottlebrush species, is that fl owers are clustered together into a 
structure that looks like a single fl ower but is actually made up of many 
small fl owers. When they are organised in this way, the fl owers are more 
visible, particularly from a distance, and thus more likely to be visited by 
pollinators.  

  This looks like a single  Banksia  
fl ower, but it is actually made 
up of many small fl owers 
clustered together. 

 4.8 Exercise: Remember and think 
 To answer questions online and to receive  immediate feedback  and  sample responses  for every question, go 
to your learnON title at  www.jacplus.com.au .  Note:  Question numbers may vary slightly. 

 Remember  
1.     Construct   a three-column table and use it to summarise the main characteristics of each of the three 

groups of mammals.  
2.     Outline   how marsupials differ from all other mammals.  
3.   How did placental mammals get their name?  
4.     Identify   which group of mammals the echidna belongs to. What other animal belongs to this group?   

 Think  
5.     Classify   each of the adaptations below as structural, behavioural or physiological.  

(a)   Producing small amounts of very concentrated urine  
(b)   Large ears to dissipate heat  
(c)   Licking forelimbs when hot  
(d)   Foraging for food by sweeping its bill from side to side  
(e)   Thick waxy cuticle on leaves  
(f)   Brightly coloured stamens    

6.     Identify   which features of the platypus and other monotremes are:  
(a)   like those of placental mammals  
(b)   unlike those of placental mammals.     

 Investigate  
7.   The banksia is a group of Australian plant species with adaptations for drought tolerance and coping with 

frequent bushfi res.   Investigate   some of these adaptations and   summarise   the information by labelling a 
photo in a similar way to the  diagram  of the eastern grey kangaroo.  
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  4.9  Classifying plants 
 To classify plants, biologists rely on structural features as well as the plant’s mode of reproduction. Some 
plants produce fl owers, others produce seeds but no fl owers, and some produce spores rather than seeds. 
The  key  on page 152 can be used to sort plants into their main divisions. The characteristics used in the key 
are explained bottom. 

 4.9.1 Roots, stems and leaves 
 If you were asked to draw a plant you would 
probably draw a tree or a plant similar to the 
diagram below. We tend to think of plants as 
having roots, leaves, and one or more stems. 
In fact only some groups of plants have these 
structures. Seaweed has a structure called 
a holdfast that anchors it to the sea or river 
bed, but a holdfast is not a true root because 
it cannot absorb water or nutrients from the 
ground. Seaweed has fl at structures called 
blades that appear similar to leaves, but these 
do not have veins and are not true leaves. 
Mosses have simple structures that look a bit 
like roots, stems and leaves but, as these do 
not contain the same structures for conducting 
water and other substances throughout the 
plant, they are not considered to be true roots, 
stems and leaves. The leaf-like structures of 
mosses are very simple and usually only one 
cell thick.  

8.   Research the adaptations of an Australian animal not covered in this section.   Summarise   the adaptations 
in a table with the following headings: ‘Structural adaptations’, ‘Physiological adaptations, ‘Behavioural 
adaptations’.  

9.   Did you know that adult hedgehogs have 5000 spines? So that the birth canal is not damaged when the 
mother is giving birth, the initial spines of a newborn are covered with a layer of skin. The spines pop 
through the skin hours after birth. Although hedgehogs are mammals and they look a little like echidnas 
because of their spines, they are not classifi ed as monotremes.  
(a)   Find out whether hedgehogs are placental mammals or marsupials.  
(b) Outline   how hedgehogs differ from echidnas.  
(c)   A porcupine also has spines.   Identify   the group of mammals that a porcupine belongs to.  
(d)   How are porcupines different from hedgehogs and echidnas?    

10.   Use the  Naracoorte Fossil Mammal Site   weblink  in your eBookPLUS. Watch the movie and   outline   why 
there are so many fossils at Naracoorte.   

11.   Use the internet to fi nd more examples of Australian megafauna and prepare two PowerPoint slides about 
one of these examples. On one slide, include a picture of what the animal may have looked like. On the 
other slide, include any interesting facts you fi nd, such as the size of the animal and its diet.   

 Explore more with this weblink: Naracoorte Fossil Mammal Site

   RESOURCES — ONLINE ONLY 

Fruit

Photosynthesis occurs in
the leaves.

The stem holds up the leaves
and �owers. It is also involved
in transporting water from the
roots to the leaves, and sugars
from the leaves to other parts
of the plant.

Roots anchor the plant in the
ground and absorb water
and minerals from the soil.

Flowers are the reproductive
organs of plants. They develop
into fruits containing seeds.

  Some plants have leaves, roots and one or more stems. 

UNCORRECTED P
AGE P

ROOFS

diacriTech
Highlight



c04Classifi cation Page 152 09/07/17  3:28 PM

152 Jacaranda Core Science Stage 4

 4.9.2 Conducting tissue 
 When a piece of celery is left in red dye overnight, some of the red 
dye can be seen in the veins of the celery leaves. Celery, like many 
other plants, contains conducting tissue. There are two types of con-
ducting tissue in plants: xylem and phloem.  Xylem  carries water 
and minerals from the roots up to the leaves.  Phloem  carries mainly 
sugars, often from the leaves to other parts of the plant, but also in 
other directions as well. Algae and mosses lack conducting tissue. 

 4.9.3 Reproductive structures 
 The group of plants we tend to be most familiar with are fl owering 
plants. Some fl owers such as roses, lilies and agapanthus, are very 
obvious. Grasses on the other hand produce tiny inconspicuous 
fl owers. Flowers contain the reproductive organs of the plant. Once a 
fl ower has been pollinated, it develops into a fruit that contains seeds 
from which new plants may eventually germinate. 

 Conifers are a group of plants that produce seeds but not fl owers. 
Cones develop on both male and female conifers. The male cones are 

If we cut through the stem of a 
plant, we can see the conducting 
tissue, organised in vascular 
bundles. In many plants, the 
vascular bundles are organised in 
a ring.

Vascular bundles

Xylem

Phloem

Plants can be classifi ed into fi ve main groups.

All plants

Do not
produce
�owers

Angiosperms
(�owering

plants)

Live  on land in
damp, moist, shady

and cool areas

Bryophytes
(mosses and

liverworts)

These plants
are found mainly

on land. They have
true roots, leaves, 

stems and
conducting tissue.

Produce
�owers

Produce
seeds

Gymnosperms
(conifers and

cycads)

Land plants with
true roots, stems, leaves
and conducting tissue

No
conducting

tissue

Land plants with
true roots, stems, leaves

Ferns Aquatic

Algae

Land plants; live in damp,
cool, shady areas;

have true roots and stems.
The leaves are fronds that
uncurl as the plant grows.

Conducting
tissue

Aquatic plants with
no true roots, stems

or leaves

Tiny plants that lack
true roots, stems

or leaves

Do not
produce seeds

These plants
are found mainly

on land. They have

Land plants; live in damp,

have true roots and stems.
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4.9 Exercise: Remember and think
To answer questions online and to receive immediate feedback and sample responses for every question, go 
to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

INVESTIGATION 4.5

Investigating plant groups
AIM: To investigate features of some plant groups

You will need:
two pine cones
fern frond (with sporangia)
some moss
piece of seaweed
weed pulled out of the ground (with roots attached)
camera (such as digital camera, webcam or mobile phone camera)

• Create a table with the following column headings: ‘Group’, ‘Photo’.
• Take a photo of each plant or plant part. Insert the photos in the table you created and write down the group 

name for each photo.
• Add labels to the photos. Label the following.

– Scales on the pine cone
–  Sorus on the underside of the fern frond (The sori are the brown dots. Each sorus is a cluster of sporangia. 

The sporangia contain spores.)
– Blade of the seaweed
– One single moss plant
– Roots, stem and a leaf of the weed

• Leave one pine cone in a warm dry area overnight and place the other pine cone in water for one hour (or 
overnight).

• Place the fern frond on a white piece of paper (with the sori on the bottom). Leave for an hour (or overnight).

Discussion
1. Look closely at the pine cone that was left in the dry environment. Can you see any seeds between the 

scales? Can you get any of the seeds to fall out?
2. Suggest how pine seeds are dispersed (spread out) from the tree.
3. Observe the pine cone that was left in water. In what way is it different from the dry cone? What causes pine 

cones to open and close?
4. Where are some good places to find moss? Suggest why.
5. Mosses are tiny plants. Suggest why they cannot grow much taller than a few centimetres.
6. Observe the white paper on which the fern was left. What has fallen on it?

small and produce pollen. The female cones are larger. They contain the ovules, which develop into seeds 
after fertilisation.

Simple plants produce spores instead of seeds. One important difference between seeds and spores is 
that seeds contain stored food. When the seed germinates (sprouts), the developing plant can use the food 
stored in the seed until it has developed leaves and can photosynthesise. Another important difference is 
that spores are not the result of fertilisation.

DISCUSSION
Take a walk around the school grounds and use the key on the left to classify some of the plants you encounter. 
Which group is most common?UNCORRECTED P
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Remember
1. Defi ne the following terms relating to plants: ‘holdfast’, ‘blade’, ‘spore’, ‘vascular tissue’.
2. Identify the substance(s) transported by xylem and phloem tissue.
3. Outline one difference between seeds and spores.
4. Distinguish between mosses and ferns.
5. Identify which groups of plants have conducting tissue.
6. Distinguish between conifers and fl owering plants.

Think
7. Write the following steps of the life of a fl ower in the correct sequence, starting with fl ower formation: fl ower 

formation, seed dispersal, pollination, germination, fertilisation, plant grows.
8. Moss and mould are often confused. Mould is actually a fungus rather than a plant.

(a) Suggest why moss and mould are confused.
(b) Imagine that your 8-year-old cousin was pointing at some moss and said: ‘Look. There is mould growing 

over there!’ How could you explain the difference between moss and mould in a way that an 8 year old 
would understand?

9. A description of three plant specimens follows. Identify the plant group that each may belong to.
(a) A plant with needle-like leaves and seeds that form inside cones
(b) A plant with an obvious root system, a stem, leaves and with fruit containing seeds
(c) A plant found in a cool, shady rainforest, with a horizontal stem and curled up new leaves with rows of 

brown spots underneath them
10. Identify which plant group the plant below belongs to.

11. (a)  Which of the two plants below is more closely related to Callistemon pachyphyllus? Explain how you can 
tell from the names of the plants. (Hint: See Section 4.1 on page xxx Why classify?).

 (b) Explain why the name Callistemon pachyphyllus is written in italics but not the name bottlebrush.

Grevillea banksii Callistemon citrinus
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Investigate
12. Many fl owering plants are useful to humans as food and for manufacturing products such as paper and 

furniture. Many of the chemicals used to make medicines, dyes and cosmetics are extracted from fl owering 
plants. Find pictures of plants that are useful to humans and create a collage entitled ‘Flowering plants – an 
important resource’.

13. Use the Classifying life weblink in your eBookPLUS to work through the classifi cation of an orchid from 
kingdom to species.

  4.10  Project: Snakes alive! 
 Scenario 
 Every year in Australia, an average of around 4000 people 
are bitten by snakes. Some of these snakes are non-venomous 
and their bite results in little more than a nasty wound, but 
many are venomous with a bite that is deadly unless medical 
intervention can be reached in time — in fact, Australia has 
more venomous snake species than any other country in the 
world! You can encounter a snake just about anywhere — 
on bushwalking trails, in your back garden, in a shed, even 
swimming in the ocean — so it is really important that you 
know what kind of snake you are looking at. 

 Your task 
 Your group has been approached by State Parks and Wildlife to create a Snake Safety brochure, copies of 
which will be sent out to all bushwalking clubs and National Park centres in your state for distribution to 
bushwalkers, campers and nature lovers. The main part of the brochure will be an easy-to-follow identifi ca-
tion key that allows the reader to quickly and easily determine the species of snake they have encountered 
and so learn whether it is venomous or non-venomous. The brochure will also contain a diagram indicating 
on a state map where different venomous species are usually found, as well as advice on what to do if 
you encounter a snake and what fi rst aid you should render if someone is bitten by a venomous or non- 
venomous snake. You may also like to include some interesting snake statistics, or a Snake Fact or Fiction 
section.    

    Process  
 •   Open the ProjectsPLUS application for this 

chapter located in your eBookPLUS. Watch 
the introductory video lesson and then click 
the ‘Start Project’ button to set up your 
project group. You can complete this project 
individually or invite other members of your 
class to form a group. Save your settings and 
the project will be launched.  

 Explore more with this weblink: Classifying life

    RESOURCES — ONLINE ONLY 
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 SUGGESTED SOFTWARE  
1.   ProjectsPLUS  
2.   Microsoft Publisher  
3.   Word processing software  
4.   Internet access   

 •   Navigate to your Research Forum. Here you will fi nd a number of pre-loaded topics that you can use 
to start organising your research on snakes. You can also add other research topics that you think may 
help you in your task.  

 •   Make notes of what you fi nd out about the venomous and non-venomous snakes of Australia and 
how to deal with them. Enter your fi ndings as articles under your topics in the Research Forum. Each 
person in the group should fi nd at least three sources (other than the textbook, and at least one offl ine 
such as a book or encyclopedia) to help you discover extra information. You can view and comment on 
other group members’ articles and rate the information that they have entered. When your research is 
complete, print out your Research Report to hand to your teacher.  

 •   Visit your Media Centre and download examples of the different types of identifi cation keys from the 
Images library. Determine which format you think would be best to use for the snake identifi cation 
key in your brochure. When you have decided which format you would like to use, download the 
appropriate template to use as the basis of your own brochure from the Templates section. 

   

 •   Use the template to create your brochure. 
You may alter the format and theme of 
your brochure so that the information 
is easily located and read and to make 
it more eye-catching. Remember — if 
people don’t notice it, they won’t pick 
it up. Your Media Centre also includes 
images to help bring your brochure to life, 
as well as blank maps of the Australian 
states that you can use to produce your 
venomous snake region diagrams.  

 •   When your brochure is fi nished, print it 
out ready for submission.    UNCORRECTED P
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FOCUS ACTIVITY
Create a poster that explains the different levels of classification (kingdom, phylum, class, order, family, genus, 
species) using human classification as an example.
Access more details about focus activities in your eBookPLUS. (doc-10540)

4.11 Review
4.11.1 Why classify?
 • explain why biologists classify living things 4.1
 • describe the hierarchy of classification  4.1
 • outline why each species is given a unique scientific name made up of two words  4.1

4.11.2 Characteristics of living things
 • describe the characteristics of living things  4.2
 • define the terms ‘respiration’, ‘assimilation’, ‘response’, ‘growth’ and ‘reproduction’ 4.2
 • distinguish between dead and non-living things 4.2

4.11.3 Identification keys
 • interpret and construct dichotomous keys including branching keys, tabular  

keys and circular keys  4.3, 4.5, 4.6, 4.8

4.11.4 Animal groups
 • distinguish between vertebrates and invertebrates 4.6
 • describe the features of vertebrates  4.6
 • classify vertebrates as birds, mammals, reptiles, amphibians or fish based on their characteristics 4.6
 • distinguish between placental, monotreme and marsupial mammals 4.7
 • classify invertebrates into their phyla using a dichotomous key 4.5

4.11.5 Plant groups
 • describe the features used to classify plants into major groups 4.8
 • use a dichotomous key to classify a plant into one of the five major plant groups 4.8

4.11.6 Adaptations
 • define the term ‘adaptation’  4.7
 • describe adaptations of Australian animals and plants to their environment 4.7

Individual pathways

 ACTIVITY 4.1
Classification
doc-10541

 ACTIVITY 4.2
Investigating classification
doc-10542

 ACTIVITY 4.3
Developing classification
doc-10543

 ONLINE ONLY
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4.11 Review 1: Looking back
To answer questions online and to receive immediate feedback and sample responses for every question, go 
to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.
1. Match each term in the table below with its definition.

2. Outline the seven characteristics of living things.
3. Explain why the Asimo robot is not a living organism.
4. Explain why it is useful to classify organisms.
5. Identify the seven levels of classification in order from the highest level to the lowest level.
6. Use the following key to classify the 

people shown at right.
1. Glasses ...............................Go to 2
1. No glasses .........................Go to 3
2. Female ....................................Anna
3. Male ......................................... Tom
4. Nose ring ............................... Emily
5. No nose ring ...................... Go to 4
6. Beard .....................................Jason
7. No beard ..............................Jossie

7. When scientists discover a new 
organism, they give it a unique 
scientific name. Describe how that 
name is created.

8. Outline one way that the invention 
of the microscope had an impact on 
classification.

9. Distinguish between each of the 
following pairs.
(a) Animals and plants
(b) Plants and fungi
(c) Fungi and bacteria

10. Distinguish between endoskeletons and exoskeletons.
11. Outline the features of vertebrates.
12. Distinguish between monotreme mammals, marsupial mammals and placental mammals.

Term Definition

(a) Exoskeleton A Flat worms

(b) Vertebrate B Flowering plants

(c) Monotreme C Invertebrate with paired, jointed legs and an exoskeleton

(d) Echinoderm D Plant that produces seeds but not flowers

(e) Angiosperm E Warm-blooded vertebrate that feeds its young with milk

(f) Dichotomous key F Internal skeleton

(g) Mammal G Invertebrate with rough, spiny skin and tube feet; body has five sections

(h) Reptile H Unicellular organism with a true nucleus

(i) Platyhelminthes I Feature that helps an organism survive in its environment

(j) Gymnosperm J Egg-laying mammal

(k) Adaptation K Multicellular organism that photosynthesises; cells have a cell wall and chloroplasts

(l) Endoskeleton L Animal that has a backbone

(m) Arthropod M A key where each level has only two options

(n) Plant N External skeleton

(o) Protist O Scaly vertebrate that lays eggs with a leathery shell

(a)

(d) (e)

(b) (c)
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13.    Classify   the following invertebrates using the  key  in section 4.5 on page xxx. 

14.     Construct   a dichotomous key to classify the aliens shown below.   

(b)

(c) (d)

(a)
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Test yourself
1. Which of the following is not a reason for classifying living things?

(A) It makes communication between scientists easier.
(B) It is the first step towards conserving biodiversity.
(C) It provides information about evolutionary relationships.
(D) It ensures that changes are not made to existing classification schemes. (1 mark)

2. Which of the following is a structural feature?
(A) Webbed feet
(B) Building a nest prior to laying eggs
(C) Detecting prey by sweeping bill sideways
(D) Producing highly toxic venom (1 mark)

3. Identify which kingdom moss belongs to.
(A) Animalia
(B) Plantae
(C) Fungi
(D) Protista (1 mark)

4. Which statement is correct?
(A) Protozoa and bacteria are groups of micro-organisms.
(B) Fungi cells have chloroplasts.
(C) Plant cells lack a true nucleus.
(D) Staphylococci are spiral shaped. (1 mark)

5. Compare each of the following pairs.
(a) Birds and reptiles
(b) Vertebrates and invertebrates
(c) Monotremes and placental mammals
(d) Amphibians and fish
(e) Bacteria and fungi
(f) Conifers and flowering plants (3 marks)

6. Select an Australian animal and describe three adaptations that it has. Explain how each  
adaptation helps the animal survive in its environment. (2 marks)

 Complete this digital doc: Worksheet 4.8: Classification puzzles (doc-0000)

 Complete this digital doc: Worksheet 4.9: Classification summary (doc-0000)

 RESOURCES — ONLINE ONLY
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