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3.1 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 concepts covered in this topic.

3.1.1 Introduction

FIGURE 3.1 Sea dragon
Our planet contains an amazing variety of living things. Scientists classify these
living things into groups on the basis of their similarities and differences.

Using names to label things can help us to sort out what we know (what is
familiar) from what we do not (what is unfamiliar). We can also look for clues
in names to help us to make the unfamiliar, more familiar. Although this linking
can often be useful, sometimes it may result in confusion.

A sea dragon, for example, is a type of seahorse. If you were to use the clues in
the name of the sea dragon to describe it to someone who was unfamiliar with
sea dragons, would they imagine it to look like a combination of a horse and a
dragon that lived in the sea?

FIGURE 3.2 a. A dragonfly, b. a Komodo dragon and c. a snapdragon flower

a.
b.

c.

The inclusion of the term ‘dragon’ in the common name of some other organisms may also result in confusion
and misunderstanding. Look at the image of the sea dragon in figure 3.1 and compare it to images of other
examples of ‘dragons’. Although the sea dragon in figure 3.2. Komodo dragon, dragonfly and snapdragon all
share the term ‘dragon’ in their names, they do not share many other features. This is another example of how
the use of common names can lead to confusion. To reduce confusion and misunderstanding, scientists use a
shared classification and naming system. This system provides the opportunity for both shared understanding
and for more effective communication.

Resourceseses
Resources

Video eLesson Komodo dragons (eles-3274)

Do Komodo dragons share any features with mythical dragons? Is the name dragon
appropriate? Watch this video to observe a Komodo dragon in its natural enviornment and
the features it possesses.
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3.1.2 Think about classification

1. How can you use a key to unlock the door to classification?
2. Why bother classifying living things?
3. Which animals have their skeletons on the outside?
4. I have scales and lungs and live on land. What am I?
5. In terms of biological classification, which class do you belong to?
6. Who were Snugglepot and Cuddlepie, and what is their link to Australian native plants?
7. Do you think red pandas are more closely related to giant pandas or to raccoons? How do you know?

3.1.3 Science inquiry

Dragon mapping

Why does the term ‘dragon’ appear in the names of so many different plants and animals?

Task

1. Form a group of four and allocate the roles of scribe (someone to write everything down), captain/organiser,
timekeeper and encourager.

2. Brainstorm all that your group knows about dragons. Your group scribe should construct a tree map of different
dragons and their features that result from your brainstorm.

3. Compare your tree map with those of other groups in your class. On a new piece of paper, assist your group
scribe in summarising the key dragon features identified by the class into a tree map.

4. Your group should now have two maps  — your own group brainstorm tree map and your class summary
tree map.

5. On your class summary tree map, use one colour to highlight the features that you consider would be common to
all dragons. In a second colour highlight features that you would consider to be different between dragons.

6. Review the images of the Komodo dragon, dragonfly, and the snapdragon in figure 3.2.
a. Do they share any features? If so, what are they?
b. Do they possess any of the features that you have identified as being common to all dragons? If so, which

are they?
7. Research other plants and animals that contain the term ‘dragon’ in their common names. Do these other plants

and animals share any of the dragon features that you have identified? Summarise your findings.
8. Stories about dragons have featured in many cultures around the world. But do dragons really exist? Did dragons

ever exist? If dragons did exist, are there organisms still alive to which they may have been related? Provide
reasons for your response.

9. Use evidence from your investigation to suggest why the term ‘dragon’ is used in the common names of some
plants and animals.

Resourceseses
Resources

eWorkbooks Topic 3 eWorkbook (ewbk-3995)
Student learning matrix (ewbk-3999)
Starter activity (ewbk-3997)

Practical investigation eLogbook Topic 3 Practical investigation eLogbook (elog-0381)

Access and answer an online Pre-test and receive immediate corrective feedback
and fully worked solutions for all questions

Weblink The ruby seadragon

Video eLesson The weedy seadragon (eles-2067)
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3.2 Classification systems

LEARNING INTENTION

At the end of this subtopic you will be able to identify the features common to all living things, distinguish
between unicellular and multicellular organisms, describe the five-kingdom system of classification and, be
aware that classification systems can change.

3.2.1 The importance of classification
Is it alive? What is it? Is it friendly or dangerous? Can I eat it?

Our brain is very good at recognising patterns and grouping similar patterns together. By organising information
into patterns, it is easier to remember. Sometimes your survival can depend on recognising important patterns in
the world around you.

organisms living things made up
of one or more cells

We classify things into groups to make them easier to identify, remember and describe. Classifying is a way of
organising and bringing order. Classification of living things (also known as organisms) enables scientists to put
some order on the natural world. In this way, scientists can communicate with each other and know whether they
are talking about the same or different kinds of organisms.

Classification is also useful when dealing with diseases, disease-carrying organisms and disease control. There
are thousands of different types of mosquitoes, for example, but only a small number of these transmit the
parasite that causes malaria. Instead of spraying all mosquito populations, scientists can identify those that may
result in malaria and then take steps to control them.

DISCUSSION

Discuss why the ability to classify organisms might be important in the following situations:

• you have been bitten by a spider
• you are hungry and find wild berries in the bush.

Can you think of everyday situations in which understanding the classifications of organisms might be important?

3.2.2 Living, dead or non-living

respond react to a stimulus

assimilate take in and process

excrete get rid of waste

grow undergo development

reproduce to create offspring

Prior to classifying living things, we need a shared understanding of the features of living things (organisms)
. All living things respond to changes in their environment, need energy to survive, assimilate substances,
produce and excrete wastes, grow and reproduce Features that are common to all living things are outlined in
figure 3.3.

dead once alive but now not alive

non-living not ever alive, as
distinct from dead

One method we can sort all things is shown in figure 3.4, in which things can be
distinguished as non-living or living. If a living thing stops living, then it is dead.
If something is non-living, then it has never had all of the characteristics of living
things. For example, a squashed snail and roast chicken are dead, whereas a rock,
a car and a computer are non-living.
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FIGURE 3.3 Features common to all living things

Living things

Grow and develop

Reproduce

themselves

 Assimilate

(take in and process)

substances 

 Respire — need

energy to survive

 Produce and excrete

(get rid of) waste

Respond to changes

in their environment

FIGURE 3.4 Living, non-living or dead?

All things

Living Non-living

DeadAlive

Resourceseses
Resources

eWorkbook Is it alive? (ewbk-4000)

Interactivity Alive, not alive or dead? (int-3422)

3.2.3 Classification — grouping to order and organise

taxonomy the study of the
classification of organisms

Taxonomy is the study of the classification of organisms. A taxonomist is a scientist who specialises in
classification. Swedish naturalist Carolus Linnaeus (1707–1778) is considered by many to be the ‘father of
taxonomy’ because his classification system formed the basis of our current system.

kingdom a scientific classification
referring to a group of related
phyla with similar features and
distinctive characteristics

species a group of organisms
with many features in common
that can mate with each other
to produce fertile young under
natural conditions

Linnaeus sorted organisms into groups based on their physical similarities. He
called the largest grouping kingdoms and the smallest grouping species. Organisms
classified into the same kingdom are more similar to each other than organisms
classified into different kingdoms. As you move down the hierarchy of groupings
(see figure 3.6), the more alike its members are.
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FIGURE 3.5 A portrait of
Swedish naturalist Carolus
Linnaeus as a young man

FIGURE 3.6 The hierarchy of groupings

Kingdom

Phylum

Class

Order

Family

Genus

Species

Least similar to each other

Most similar to each other

Classification systems can change
New technologies have provided us with more information about organisms. This new knowledge can change
the classification of a particular organism and may even result in the proposal of new classification systems or
categories.

In the 1700s, Linnaeus proposed that living things could be grouped into three kingdoms. However, the
development of the microscope led to the discovery that all living things were made up of cells, and it also
revealed that some organisms did not fit into the three proposed kingdoms.

3.2.4 Made up of cells

unicellular an organism made up
of a single cell

multicellular an organism that is
made up of many cells

Cells are the building blocks that make up all living things. Organisms may be made up of one cell (unicellular)
or many cells (multicellular). These cells contain small structures, called organelles, that have particular jobs
within the cell and function together to keep the organism alive. Eukaryotic cells membrane-bound organelles
which are not found in prokaryotic cells.

virus a non-cellular pathogen
that uses the host cells in order to
reproduce

viroids the smallest infectious
known pathogen, comprised
solely of a short single-stranded
piece of RNA

prions infectious proteins that
can cause disease

Scientists have discovered that viruses, viroids and prions show some features of living things but other
features of non-living things. As they are not made up of cells, they are not considered in the classification
systems.

Cells can be divided on the basis of the presence and absence of particular organelles and other structural
differences. Organisms can be classified by the different types of cells they are made up of. (refer to figure 3.7).

3.2.5 Five-kingdom system
In the 1960s, a five-kingdom system of classification was proposed by ecologist,
Robert Whittaker, as shown in figure 3.7. This divided all living things up into
the kingdoms of Animalia, Plantae, Fungi, Protista (or Protoctista) and Monera
(or Prokaryotae). A key characteristic used to classify organisms into the five
different kingdoms was the structure of their cells, as shown in figure 3.7 and
table 3.1. Recently, more kingdoms have been suggested, which will be outlined
in section 3.2.6.
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FIGURE 3.7 The five kingdoms classification scheme proposed by Whitaker. Protista is often used as an alternate
term to Protoctista

TABLE 3.1 Features used to divide organisms into five kingdoms proposed by Whittaker.

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 (a long,
fibrous sugar
molecule)

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

Examples Pigeon, ant,
camel, human,

Eucalyptus tree,
grass, wheat,
rose bush

Baker’s yeast,
mushrooms,
bread mould

Amoeba,
Euglena,
Paramecium

Escherichia coli,
Staphylococcus
aureus

3.2.6 Are classification systems still changing?
This five-kingdom system is still often used. However, with new technologies and discoveries, other
classification systems have been (and are being) proposed that are based on genetic rather than physical
characteristics to group organisms. One of these is based on research findings by Carl Woese. Instead of five
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kingdoms, he suggested that there should be three domains: Archaea, Bacteria (true bacteria) and Eukarya
(living things made up of one or more cells with a nucleus). Eukarya is then divided up into kingdoms.

FIGURE 3.8 The three domains suggested by Woese: Eukarya, Bacteria and Archaea

Animals Fungi

Eukarya

Archaea

Bacteria

Plants

Algae

Single-celled

eukaryotes

Even more recently (in 2015), classification schemes have again changed, with 7 kingdoms instead being
suggested. 5 within the eukaryote ‘empire’ (protozoa, chromista, plants, fungi and animals) and 2 within the
prokaryote ‘empire’ (bacteria and archaea). This system is shown in figure 3.9.

int-0769

ewbk-4002

FIGURE 3.9 Current classification systems have 7 kingdoms of organisms. Note while there are some differences,
the terms protist, protoctista and protozoa can be used to describe simple eukaryotes that don’t fit in the other
categories
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Although classification systems are not fixed and can change when new information is discovered, they are very
useful in the organisation of organisms into groups. Classification systems help us to see patterns and order in
the natural world.
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CASE STUDY: I nstant life?

FIGURE 3.10 The life cycle of the sea monkey
(Arternia salina)

Adult

female
Live birth

Adult male

Nauplii

Sub-adult

Just add water and, ‘hey presto’, you’ve brought sea
monkeys to instant life! Are they really alive? Are they
really monkeys? Can you create them just by mixing up
sachets of powdered ingredients and adding water?

Sea monkeys are not really monkeys but they are alive!
They are made up of cells that require nutrients and
produce wastes. They belong to the animal kingdom
and are classified as members of the Arthropoda phylum
and Crustacea class. They are actually a type of brine
shrimp belonging to the species Artemia salina. As they
can tolerate very salty water they are naturally found in
salt lakes. Their gills help them to cope with high levels
of salt by absorbing and excreting ions and producing
very concentrated urine from their maxillary glands.

The ‘magic’ behind the sea monkeys appearing to
become instantly alive is the process of cryptobiosis.
This is a type of ‘suspended animation’ of the egg.
During this, the sea monkeys stay in a suspended
state, until conditions are favourable again for them to
survive. One of the powders in the sachets sold in the
sea monkey package contains Artemia salina eggs in
their cryptobiotic stage. When these eggs come into
contact with water, this phase ends and they begin their
next stage of development and grow into ‘sea monkeys’,
which swim around in their watery environment.

FIGURE 3.11 Sea monkeys require nutrients
and produce waste.

In 1972, a US patent was granted for ‘hatching brine
shrimp or similar crustaceans in
tap water to give the appearance of instantaneous
hatching’.
1. Investigate what it means to ‘patent’ something.
2. What do you think about the idea of patenting

these living organisms?
3. Should there be restrictions or bans on any or all

patents related to living organisms?

Resourceseses
Resources

Interactivity Kingdoms (int-0204)

eWorkbooks Five-kingdom classification (ewbk-4006)

Creatures from a parallel universe (ewbk-4008)

Weblinks What Are Sea Monkeys?

What a Scientist Learned From Studying the ‘Synchronized Swimming’ of Sea Monkeys

Video eLesson Sunflower seedlings

Additional automatically marked question sets
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3.2 Exercise

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.

Select your pathway

LEVEL 1
Questions
1, 3, 5

LEVEL 2
Questions
2, 4, 6, 8

LEVEL 3
Questions
7, 9, 10

Remember and understand

1. Identify whether the following statements are TRUE or FALSE. Justify your response.
a. Living things are also referred to as organisms.
b. All living things need energy to survive.
c. If a living thing stops living, it is referred to as non-living.
d. Organisms made up of many cells are called unicellular.
e. Organelles are small structures inside cells that have particular jobs.
f. Cells can be classified on the basis of the presence or absence of particular organelles or

structures.
g. Viruses are made up of cells.
h. Taxonomy is the formal classification of living things.
i. Members of the same species have less in common than members of the same kingdom.
j. Bacterial cells are larger than animal cells.
k. Plant cells possess a cellulose cell wall.
l. Bacterial cells possess a true nucleus.

m. Staphylococcus aureus is an example of a bacterium.
n. Earthworms are made up of prokaryotic cells.

2. Complete these sentences by matching the term of the left with its definition.

TABLE Examples in the five kingdom classification system.

Term Definition

A. Cells … A. describes something that has never been alive (e.g. a clock).

B. Kingdom … B. is the smallest grouping of living things used by Linnaeus.

C. Non-living … C. are the building blocks that make up all living things.

D. Plant … D. describes an organism made up of only one cell.

E. Species … E. is the largest grouping of living things used by Linnaeus.

F. Taxonomy … F. is the use of a formal system for classifying living things.

G. Unicellular … G. is a multicellular organism containing chloroplasts and a cellulose cell
wall.

3. Identify two examples of each of the following:
a. non-living thing
b. living organism
c. dead thing
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Apply and analyse

4. SIS State why scientific definitions of classifications systems sometimes change over time.
5. a. In the table shown, list two examples for each of the kingdoms shown.

Kingdom Example

A. Animals

B. Plantae

C. Fungi

D. Protista

E. Monera

b. Who proposed this classification system of five kingdoms.
c. How does it differ from classification systems used today?

6. Distinguish between the following:
a. a living thing and a non-living thing
b. protoctistan cells and bacterial cells
c. kingdom and species
d. plant cells and animal cells

7. Outline the relationship between:
a. living things, non-living things and dead things
b. fungal cells, plant cells and animal cells
c. Linnaeus, Whittaker and Woese.

8. Use a flowchart to order the following in terms of their complexity, from simplest to most complex.
kingdom, species, family, phylum, class, genus, order

Evaluate and create

9. SIS Justify the practice of scientists classifying living things into groups.
10. a. In the table provided, identify the correct features for each kingdom.

TABLE Features of different kingdoms

Kingdom Unicellular or multicellular Absent or present cell wall

i. Animalia

ii. Plantae

iii. Fungi

iv. Protista

v. Monera

b. Research and summarise at least three other features within each kingdom.
c. Research the kingdom Chromista. Identify if these organisms are unicellular or multicellular and if

they have a cell wall.

Fully worked solutions and sample responses are available in your digital formats.
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3.3 Patterns in scientific language

LEARNING INTENTION

At the end of this subtopic you will be able to explain how language patterns can provide hints about the
meaning of scientific terminology.

3.3.1 Historic keys

etymology the study of words,
their origin and their grammar

Etymology is the term used to describe the study of words, their origin and grammar. Words are often made
up of a prefix at the beginning of the word and a suffix at the end. Being aware of this pattern will help you to
unlock the meaning of many new scientific words that you come across.

3.3.2 Unlocking patterns
Many scientific terms, like others in our language, begin with a particular prefix (letters added to the start of a
word) and end with a specific suffix (letters added to the end of a word). These can give you hints about what the
words mean. Let’s look at some examples.

Name me a dino …
Tyrannosaurus, Megalosaurus, Stegosaurus … Did you ever wonder why the dinosaurs had such big names?
Do you know what they mean? The term ‘dinosaur’ was actually decided on by the British anatomist and
palaeontologist, Sir Richard Owen, in 1842. Dino means ‘terrifying’ and saur means ‘lizard’. Some dinosaurs
were named for their unusual head or body features, others for their teeth or feet, or after a person or place.

FIGURE 3.12 Based on their structural features, suggest criteria that could be used to separate these dinosaurs into groups.

Plants and pigments

FIGURE 3.13 Chlorophyll, the green
pigment located in plant chloroplasts,
captures light energy so plants can make
their own food.

The terms ‘chlorophyll’ and ‘chloroplast’, for example, both
begin with chloro, which comes from the Greek word chloros,
meaning ‘green’. Chlorophyll is the green pigment found in the
chloroplasts of plant cells. This green pigment captures light
energy so that plants can make their own food using the process
of photosynthesis (photo = light and synthesis = to make). The
presence of chlorophyll in the chloroplasts is the reason that they
(and plants) appear to be green.

Leucoplasts (leuco = ‘white’) and chromoplasts (chromo =
‘colour’), like chloroplasts, are plastids found in plant cells.
Leucoplasts are not coloured as they do not contain coloured
pigments. Chromoplasts are coloured and contain pigments other
than chlorophyll. They are responsible for pigment synthesis and
storage, and are found in the coloured parts of plants, such as
fruit and petals, giving them their characteristic colours. These
pigments can be extracted and used as plant dyes.
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Naming chemicals and substances
Chemicals such as those in foods that you eat also have clues in their names that help you to work out what they
are made of. You may have heard of glucose, sucrose and starch. Glucose and sucrose are both sugars. Glucose
is a monosaccharide (mono = ‘one’ and saccharide = ‘sweet’). Sucrose is a disaccharide and made up of two
monosaccharides. Starch is a polysaccharide and is made up of many monosaccharides.

FIGURE 3.14 Monosaccharides contain only one saccharide; disaccharides are made up of two
monosaccharides and polysaccharides are made up of many monosaccharides.

• Glucose Monosaccharides
(simple sugars)

Disaccharides
(= 2 combined simple sugars)

Polysaccharides
(many monosaccharides joined into chains)

• Fructose

• Galactose

• Maltose (glucose + glucose)

• Sucrose (glucose + fructose)

• Lactose (glucose + galactose)

Maltose

Sucrose

Lactose

cellulose

starch

Cell speak
When you study different types of blood cells, you will come across terms containing the suffix or prefix cyte.
This is a variation of cyto, which means ‘cell’. Examples of terms that you may come across include:

• monocyte
• phagocyte
• leucocyte
• lymphocyte
• erythrocyte
• cytokinesis
• cytosol

• cytoplasm
• cytology
• cytoskeleton
• cytotoxic
• phagocytosis
• endocytosis
• exocytosis

Inside or within
In science, you will learn about endoskeletons, endocytosis, endoplasmic reticulum, the endocrine system
and endoparasites. The prefix endo in these words tells you that they all have something to do with ‘inside’ or
‘within’. The prefix exo (as well as the prefix ecto) refers to outside (exoskeleton, ectotherm, exocytosis). Even
without knowing their full definitions, you can begin to see patterns and get an idea about what they may
refer to.

FIGURE 3.15 Terminology using the prefixes ‘exo’ and ‘endo’

endocytosis endoskeleton

exocytosis exoskeleton

exo = outside

endo = inside
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Armed with your new awareness of how to use the patterns of specific prefixes and suffixes, you should now be
able to predict or unlock the meaning of many previously unfamiliar scientific terms.

FIGURE 3.16 The prefixes and suffixes of scientific terms often give you hints about what they mean.

Unlocking language

Prefix Suffix

erythrocyte lymphocyte

cytedichloro

disaccharide dissect dichotomouschlorophyll chloroplast

ACTIVITIES: Terminology cards

1. Create your own set of scientific terminology cards, using a particular colour for each prefix and adding
a diagram or image for each that provides a hint about its meaning.

2. Design a game that uses the cards to teach students about scientific terminology. Include an
instruction brochure or rule book with your game.

SCIENCE AS A HUMAN ENDEAVOUR: Tiny footprints — big discovery!

Dr Anthony Romilo of the University of Queensland knows from experience that dinosaur footprints can be
big — and they can be very, very small. He was part of a team in 2017 that recorded enormous 1.7 m fossilised
dinosaur footprints in Western Australia.

More recently, in South Korea with another team, he recorded the smallest ever fossilised dinosaur footprints.
These 1 cm-long tracks suggested that the dinosaur that made them could fit into your hand! Although tiny, this
dinosaur, who is related to the Velociraptor predatory dinosaurs in the 1993 movie Jurassic Park, was given a very
big name: Dromaeosaurfiormipes rarus.       

FIGURE 3.17 Dromaeosaurfiormipes rarus compared to the foot and track of the Dromaeosauripus jinjuensis

5
 c

m

15 cm

1
5
 c

m

Type

Dromaeosauripus
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Resourceseses
Resources

Weblink Tiny raptor tracks big discovery

ACTIVITIES: Dinosaur structures

Scientific names can provide clues about structural differences.

1. Carefully observe the information in the
boxes on the right, and then construct Venn
diagrams to compare the different types
of dinosaurs (refer to the subtopic 9.7 on
Thinking tools if you need assistance on
creating Venn diagrams).
a. Microceratops and Triceratops
b. Triceratops and Pentaceratops
c. Microdontosaurus and Heterodontosaurus
d. Microdontosaurus and Microceratops

2. Suggest the meanings of the prefixes micro,
tri, penta and hetero.

3. What do you think the prefix donto might
refer to? Justify your response.

4. Based on the information provided, draw
a sketch of each dinosaur. Research what
it actually was thought to look like and
comment on any differences and similarities.

5. Create a specific question that could be
researched for each type of dinosaur.

6. Write a paragraph to discuss what you have
learnt about the prefixes used in scientific
terms.

Microceratops

• Name means ‘small-
horned face’

• Only 76 cm long
• Lived about 83–65 million

years ago

Pentaceratops

• Name means ‘five-horned
face’

• Had three horns on its
head

• 8 m long
• Lived about 75–65 million

years ago

Triceratops

• Name means ‘three-
horned face’

• ‘Frilled’ dinosaur
• Had three horns on its

head
• 8 m long
• Lived about 75–65 million

years ago

Microdontosaurus

• Name means ‘tiny-toothed lizard’
• 8 m long
• Lived about 75–65 million years ago

Heterodontosaurus

• Name means ‘different-
toothed lizard’

• Had three types of teeth
• 2.2 m long
• Lived about 208–200

million years ago

elog-0382

INVESTIGATION 3.1

Cryptonym game

Aim

To increase familiarity with scientific prefixes and suffixes

Materials

• Blank cards
• Pen or marker

Method

1. In teams, begin by writing each of the scientific terms in provided table on a card.
2. One player should shuffle the cards and then observe which term is on the top card without letting

others in the team see.
3. Place the card face down and ‘act out’ its meaning.
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TABLE The origin of some scientific terms

Latin/Greek prefix or suffix Meaning Scientific term

bio + ology life + study Biology

etymon + ology true + study Etymology

heteros + trophe different, other + to feed or eat Heterotroph

echinus + dermis spiny + skin Echinodermata (e.g. sea urchin)

anthros + zoion flower + animal Anthrozoa (e.g. sea anemone)

epi + dermis outside + skin Epidermis

arthron + pous joint + foot Arthropod (e.g. insect)

gastro + pous stomach + foot Gastropod (e.g. snail)

poly + dactylus many + finger or toe Polydactylus

kroko + deilos pebble + worm Crocodylus

photo + synthesis light + make, build Photosynthesis

exo + skeleton outer, external + skeleton Exoskeleton

Results

The first team member to identify the term gets to shuffle the cards and act out the next term. Record the terms
you guessed correctly, the terms you provided clues for and the terms you missed.

Discussion

1. A cryptograph refers to secret writing and a cryptonym is a secret name. Suggest the meaning
of crypto.

2. Identify the types of questions that were most helpful in predicting the correct name on the card.
3. What were some of the biggest challenges that you faced in this task?
4. Suggest how you could transfer what you have learned in this activity to predicting the meanings of

scientific terms.

Conclusion

Write a conclusion to summarise your findings about prefixes and suffixes from the cryptonym game.

Resourceseses
Resources

eWorkbook Unlocking scientific language (ewbk-4010)

Interactivity The language of science (int-0935)

Additional automatically marked question sets
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3.3 Exercise

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.

Select your pathway

LEVEL 1
Questions
1, 2, 3, 8, 10, 13

LEVEL 2
Questions
4, 6, 7, 11, 15, 17, 19

LEVEL 3
Questions
5, 9, 12, 14, 16, 18, 20

Remember and understand

1. Identify whether the statements are TRUE or FALSE. Rewrite any false responses to make them true.
a. Words are often made up of a suffix at the beginning and prefix at the end.
b. Leucoplasts, chromoplasts and chloroplasts are types of plastids found in plant cells.
c. Monosaccharides are made up of polysaccharides.
d. Chlorophyll and chloroplasts are both blue.
e. Phagocytes, erythrocytes and leucocytes are all types of cells.
f. The term ‘micro’ suggests that something is small whereas the term ‘macro’ suggests that it

is large.
g. You would expect an endoskeleton to be on the outside of an animal and an exoskeleton to be on

the inside of an animal.
h. Photosynthesis is a process in which light energy is used by plants to make their own food.

2. State the difference between the terms ‘prefix’ and ‘suffix’.
3. MC Which of the following is a suffix that sugars may share in their names?

A. Saccharide B. Cyte C. Plast D. Synthesis
4. Identify the shared feature between each group of terms:

a. chlorophyll and chloroplast
b. monocytes, leucocytes and erythrocytes.

5. Describe:
a. two similarities shared by leucoplasts, chromoplasts and chloroplasts
b. one way in which leucoplasts, chromoplasts and chloroplasts differ.

Apply and analyse

6. Distinguish between monosaccharides, disaccharides and polysaccharides.
7. SIS Chlorine is an element. Based on its name, predict the colour of chlorine.
8. Find out the definition and two key points for the terms endocytosis, endoskeleton, exocytosis and

exoskeleton.
9. Find at least five examples of scientific terms that begin with the following prefixes: endo, bio, anti,

chloro, thermo, bi, hetero.
10. Determine the role of palaeontologists.
11. a. Predict the prefixes for one, two, three, four, ten and hundred that have originated from Latin or

Greek words.
b. Find out whether your predictions for part (a) were correct.
c. State an example of a scientific term that uses each prefix.

12. Answer these questions based on what you have learned in this topic.
a. Predict the meaning of each of the terms.

i. microscope, telescope, periscope
ii. millimetre, centimetre, nanometre, kilometre
iii. binary fission, dichotomous key, binocular
iv. Tyrannosaurus, Pterosaurus, Stegosaurus
v. anatomist, scientist, palaeontologist
vi. cardiac, renal, pulmonary
vii. dehydrated, deoxygenated, denatured

b. Find out whether your predictions were correct.
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c. SIS Based on the structure of each of the words, explain what is similar and what is different about
each of the terms in the groups list in part a.

Evaluate and create

13. Throughout history, coloured pigments from plants and animals have been used by humans. Find out
about two plant and two animal examples. Identify the scientific names of the pigments and what
they mean.

14. SIS Research the life and scientific contributions of Sir Richard Owen in 1842. Construct a timeline to
summarise your findings.

15. Provide an example of a contribution an Australian palaeontologist has made to our understanding of
ancient life in Australia.

16. SIS Investigate and discuss the distinct ways in which palaeontologists work and represent their
specialised knowledge.

17. Use the information in the diagram provided to construct the following Venn diagrams.
a. Dinosaurs with horns and spikes and dinosaurs without horns and spikes
b. Dinosaurs that weighed less than 8000 kilograms and dinosaurs that weighed more than

8000 kilograms

Dinosaurs

Ornithopoda Thyreophora Marginocephalia Theropoda

Ornithischia Saurischia

Sauropodomorpha

Example:

lguanodon

weight: 5000 kg

length: over 9 m,

up to 5 m tall

Example:

Ankylosaurus

weight: up to 4000 kg

length: over 10 m

Example:

Triceratops

weight: up to 11 000 kg

length: over 9 m

Example:

Brachiosaurus

length: up to 24 m,

up to 12 m tall

Example:

Tyrannosaurus rex

Weight: up to 8000 kg

Height: over 6 m

18. SIS Research examples of Australian megafauna. Formulate clues within their names that help
describe what they may have looked like.

Fully worked solutions and sample responses are available in your digital formats.
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3.4 Understanding scientific names

LEARNING INTENTION

At the end of this subtopic you will be able to apply your awareness of patterns in scientific language to the
classification of living things.

3.4.1 Levels of classification
Now that you are more aware of the patterns in scientific language, you can apply what you know to the
classification of living things.

You may recall that living things can be grouped into five kingdoms and that these kingdoms contain a
number of sub-groups. As you move from kingdoms to species, the members of the group have increasingly
more in common. Organisms of the same species resemble each other and can interbreed to produce fertile
offspring.

FIGURE 3.18 In the classification hierarchy, organisms that are grouped as being the same species would have
more in common than those grouped in the same kingdom.

Kingdom Genus SpeciesPhylum Class Order Family

3.4.2 Binomial nomenclature

binomial nomenclature a
system developed by Linnaeus
for naming genus name using
two words  — the species and a
descriptive name

Carl Linnaeus (1707–1778), a Swedish botanist, zoologist and physician, developed a naming system called
binomial nomenclature in which each species has a name made up of two words. The scientific names given
to organisms were often Latinised.

In this system, the species name is made up of:
• the genus name (first word)
• the descriptive or specific name (second word).

The genus name begins with a capital letter and lower case is used for the descriptive name. If handwritten, the
species name should be underlined; if typed, it should be in italics.

Build your understanding of scientific names

The word binomial comes from the Latin terms bi-, meaning ‘two’, and nomen, meaning ‘name’.

The word ‘taxonomy’ comes from two Greek words, taxis ‘meaning order or arrangement’ and nomos ‘meaning
law or science’.

FIGURE 3.19 The species name is made up of the
genus name (first word and with a capital letter) and
the descriptive name (second word and with a lower
case first letter).

Species name Genus Descriptive name= +

=

e.g.

+Homo sapiens Homo sapiens
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3.4.3 Classifying and comparing
Where do you, as a Homo sapien, fit into the various classification levels?

FIGURE 3.20 This flow chart shows the various groups that humans belong to.

Kingdom

Animalia

Phylum

Chordata

Class

Mammalia

Order

Primates

Family

Hominidae

Genus

Homo

Species

Homo sapiens

DISCUSSION

The scientific name for the Eastern grey kangaroo is Macropus giganteus. Macropus is the genus name and
giganteus is the descriptive name.

FIGURE 3.21 This target map shows the classification groupings of Macropus giganteus (the Eastern grey
kangaroo). Macropus is the genus name and giganteus is the descriptive name.

Chordata

Animalia

Mammalia

Diprotodonta

Macropus 

giganteus

Macropus

Macropodidae

Kingdom

Order

Class

Phylum

Species

Genus

Family

Can you see any hints in these names that might describe these kangaroos? Which levels of classifications do
these kangaroos share with you?
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3.4.4 Unlocking names
Many of the words used in our classification system tell a story about history and language.

TABLE 3.2 Some Australian animals and their species names

Common name: Major Mitchell’s cockatoo
Species name: Cacatua leadbeateri

What’s the story?
• Cacatua — derived from the Greek terms meaning

‘dawn’ and ‘crest’, referring to a crest like the rising
dawn

• leadbeateri — named after British naturalist
Benjamin Leadbeater

• cockatoo — this word originates from the Malay
name for the bird, kakaktua, from kakak meaning
‘sister’ and tua meaning ‘old’.

Common name: Freshwater crocodile
Species name: Crocodylus johnstoni

What’s the story?
• Crocodylus — derived from the Greek terms kroko,

meaning ‘pebble’, and deilos, meaning ‘worm’
• johnstoni — named after Johnson, the first

European to discover and report it. Note that
his name was actually Johnson and has been
misspelt!

Common name: Crown-of-thorns starfish
Species name: Acanthaster planci

What’s the story?
• Acanthaster — derived from the Greek terms
acantha, meaning ‘spiny’ or ‘thorny’, and aster,
meaning ‘star’

• planci — possibly named after Max Planck, a
German physicist

Common name: Box jellyfish
Species name: Chironex fleckeri

What’s the story?
• Chironex — derived from the Greek and Latin

terms cheiro, meaning ‘hand’, and nex, meaning
‘murder’ or ‘violent death’

• fleckeri — named after Dr Hugo Fleck, a radiologist
in Cairns, Qld, for his contribution to science
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TABLE 3.3 Some drought tolerant Australian plants and their species names.

Common name: Native wisteria, ‘Happy Wanderer’
Species name: Hardenbergia violacea

What’s the story?
• Genus was named after Countess von

Hardenberg.
• Wisterias are named after the American anatomist

Caspar Wistar by the English botanist Thomas
Nuttall.

Common name: Snow gum
Species name: Eucalyptus pauciflora

What’s the story?
• Genus name comes from the Greek terms eu,

meaning ‘good’ or ‘well’, and calyptos or kalyptos,
meaning ‘veiled’ or ‘covered’.

• Species name comes from the Latin terms pauci,
meaning ‘few’, and florus, meaning ‘flowered’.

Common name: Kangaroo paw
Species name: Anigozanthos flavidus

What’s the story?
• Species name comes from the Greek terms anis,

meaning ‘unequal’, anthos, meaning ‘flower’, and
flavidus, meaning ‘yellow’.

• Common name is due to its similar appearance to
a kangaroo’s paw.

Common name: Golden wattle
Species name: Acacia pycnantha

What’s the story?
• Genus name comes from the Greek term akakia,

meaning ‘thorny Egyptian tree’ (after the first
thorny species discovered).

• Species name comes from the Greek terms
pyknos, meaning ‘dense’, and anthos, meaning
‘flower’.

• In 1988 the golden wattle was proclaimed
Australia’s national floral emblem.

ACTIVITY: Remembering classification

Write a song or ad jingle to help you remember the following.

a. The order of the groupings kingdom, phylum, class, order, family, genus and species
b. Rules for writing scientific names
c. Which groups you belong to

To help you write something catchy, think of a song or jingle that you know well and rewrite the lyrics.
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Resourceseses
Resources

eWorkbook A catalogue of cats (ewbk-4012)

Interactivity How species are named (int-3421)

Additional automatically marked question sets

3.4 Exercise

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.

Select your pathway

LEVEL 1
Questions
1, 2, 4, 8, 10

LEVEL 2
Questions
3, 6, 9, 11, 13

LEVEL 3
Questions
5, 7, 12, 14

Remember and understand

1. Identify whether the statements are TRUE or FALSE. Rewrite any false responses to make them true.
a. As you move from kingdoms to species, the members of the group have increasingly less in

common with each other.
b. Organisms of the same species resemble each other and can interbreed to produce fertile offspring.
c. In binomial nomenclature, the name of each species is made up of four words.
d. A species scientific name is made up of its genus name with a lower case letter and its descriptive

name with a capital letter.
e. Major Mitchell is the person recognised as having developed the naming system for all living things.

2. Use a flowchart to show the names of the groupings in the hierarchical classification system, from
largest to smallest.

3. Based on what you have learned in this topic, identify the common names of each of the following:
Crocodylus johnstonia. Cacatua leadbeaterib.
Chironex fleckeric. Acacia pycnanthad.

4. Describe the binomial system of nomenclature and give an example.
5. In each of the following pairs, which group contains members that have more in common?

Kingdom or speciesa. Genus or familyb.
Order or phylumc. Class or orderd.

Apply and analyse

6. SIS Research and report on how the box jellyfish Chironex fleckeri got its scientific name. Research
the various types of jellyfish that can be found in Australian waters.
Suggest why it is important to know the name of the type of jellyfish. Which features are used to
classify them?

7. Outline features that crayfish, yabbies and lobsters have in common. How does the classification
system deal with them?

8. Use the information in the table to answer the following questions.
a. Identify the species name of a lion.
b. State the common name of the organism that belongs to the species Felis domestica.
c. State the name of the genus to which a crayfish belongs.
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d. Suggest why it might be useful to know whether a crocodile was of the species Crocodylus porosus
or Crocodylus johnstoni.

TABLE The species and common names for some organisms

Species name Common name

Cherax destructor Crayfish

Rhyothemis phyllis Dragonfly

Crocodylus johnstoni Freshwater crocodile

Felis domestica House cat

Panthera leo Lion

Crocodylus porosus Saltwater crocodile

Antirrhinum australe Snapdragon

9. a. Using the information in the provided table, state which group contains more living things, the
Animalia kingdom or the Primate order? Justify your response.

b. Dogs belong to the Animalia kingdom, Chordata phylum and Mammalia class. Use the table 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 do chimps
belong to?

TABLE Shared features for different grouping within the Animalia kingdom

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

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

Phylum Chordata Backbone

Class Mammalia Hair or fur; feeds its young milk

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

Family Hominidae Arms shorter than legs; nails flattened; upright stance

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

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

Evaluate and create

10. Construct a Venn diagram to show the similarities and differences between the classifications of
saltwater and freshwater crocodiles.

11. SIS Research and report on the one of the following.
• British naturalist Benjamin Leadbeater and the various species named after him
• The naming of Crocodylus johnstoni and other crocodiles
• The scientist Max Planck, the Max Planck Institute and Acanthaster planci
• The significance of the naming of Cherax destructor
• Radiologists in Australia — what do they do?
• Careers associated with identifying, classifying and naming organisms

12. SIS

a. Research features, classification and the life cycle of a crown-of-thorns starfish. How is it different
from other types of starfish found in Australian waters? Outline research on its impact on the Great
Barrier Reef.

b. Imagine that you are investigating the impact of the starfish on the Great Barrier Reef. Formulate
questions that you would need to consider in your research.

13. SIS Research Carl Linnaeus and the binomial system of nomenclature. Document his contributions to
the taxonomy of plants and animals.

14. Construct a target map to show the classification groups that you belong to in a scientific context and
then do the same for another animal that does not belong to the same kingdom as you.

Fully worked solutions and sample responses are available in your digital formats.
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3.5 Keys to unlock identity

LEARNING INTENTION

At the end of this subtopic you will be able to construct classification keys and field guides, and apply your
understanding of these to make identifications.

3.5.1 Why classify?
Scientific curiosity has led to the discovery of an increasing number of different types of living things. This
has resulted in the increased need to classify living things into groups. Classifying things makes them easier to
remember, describe and identify. It also enables us to identify newly discovered organisms.

When scientists (such as those outlined in the the Science as a Human Endeavour feature) find an unknown
organism, they make observations about its features and behaviour. Various technologies can also be used to
obtain information about its chemistry and genetic make-up. This information is used to sort the organisms
into groups on the basis of similarities and differences. Classification of organisms into groups enables more
effective communication and understanding.

SCIENCE AS A HUMAN ENDEAVOUR: Giants of the world

Discoveries in a lost world

In 2009, scientists discovered creatures trapped within a ‘lost world’ in an extinct volcano (Mount Bosavi) in
Papua New Guinea. One of the creatures they discovered was a gigantic silvery-grey rat with thick woolly fur. It
was about 82 centimetres long and weighed around 1.5 kilograms — the size of a domestic cat. Along with the
discovery of this new species of rat (Mallomys spp.) were 16 species of frogs, 1 species of gecko, 3 species of
fish and at least 20 species of insects and spiders.

Giant ‘animal-eating’ plants

In 2007, scientists on an expedition to catalogue the different species of pitcher plant found in an area in the
Philippines discovered giant ‘rat-eating’ carnivorous pitcher plants. The pitchers of these plants were open and
completely filled with fluid containing digestive enzymes that broke down the bodies of the large insects (and
possibly rats by misadventure) that were trapped in them.

FIGURE 3.22 That’s one big rat! A
gigantic silver rat found in Papua
New Guinea in an extinct volcano.

FIGURE 3.23 Giant ‘rat-eating’ plant
Nepenthes attenboroughii, named after
the Sir David Attenborough
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3.5.2 Keys for identification
Keys and field guides can be used to identify organisms. A variety of criteria are used to classify the unknown
organism into smaller groups on the basis of whether it has a particular feature.

Dichotomous keys
dichotomous key diagrams used
to classify things, by grouping
them into smaller and smaller
groups based on choosing one of
two features

Dichotomous keys provide choices at each branch (dichotomous = ‘cutting
in two’). Features such as size, colour, behaviour and habitat are not good for
classification because they can change throughout the life of the organism. It is
better to use the presence or absence of structural features or differences in these
features.

int-3423
FIGURE 3.24 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 four legs Does not have four legs

Has a red comb Does not have a red comb

Has a woolly coat Does not have a woolly coat

Has four toes on

each foot

Does not have four

toes on each foot

TOPIC 3 Classification 87

UNCORRECTED PAGE PROOFS

UNCORRECTED PAGE PROOFS



“c03Classification_PrintPDF” — 2020/8/5 — 23:31 — page 88 — #27

int-3424
FIGURE 3.25 Dinosaurs can be classified using different dichotomous keys, such as a branching or tabular keys.
Can you determine which is which?

(a) (b) (c)

Tabular keyBranching key

(e)

1. Wings

3. Horns

4. Walks on two legs

Walks on four legs

2. Bony plates on back

No wings

No horns

No bony plates on back

Go to 2

Go to 3

Go to 4

Pterosaurus

Triceratops

Tyrannosaurus

Apatosaurus

Stegosaurus

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

(d)

DISCUSSION

Propose a hypothesis for the ‘lizard-hipped’ dinosaurs having two legs and the ‘bird-hipped’ dinosaurs having
four legs.

FIGURE 3.26 Dinosaurs can be classified on the basis of the position of their hipbones. The ‘lizard-hipped’
dinosaurs belong to the meat-eating saurischian group and the ‘bird-hipped’ dinosaurs belong to the
plant-eating ornithischian group.

The insets

show the hips.

These are not

drawn to scale.

Allosaurus — a

lizard-hipped dinosaur

Carythosaurus — a

bird-hipped dinosaur
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Circular keys
Circular keys can also be used to unlock identity. To read this type of key you start in the middle and work
outwards, choosing one of the options in each layer. The final layer provides you with the organism’s identity.

Carefully observe the dinosaurs A–E shown in figure 3.25 and consider features that could be used to separate
them into groups. Consider how you could use these features in the design of a circular key that would enable
each individual to be identified.

int-3425
FIGURE 3.27 A circular key to unlock farm animal identity

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
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elog-0384

INVESTIGATION 3.2

Making a class key

Aim

To use appropriate classification criteria in the construction of a class key

Materials

• tape measures or string and rulers

Method

1. Measure, observe and record at least 10 different characteristics for each member of the class. You
may like to include some of the following.
a. wrist size (cm)
b. distance from elbow to shoulder (cm)
c. foot length (cm)
d. height (cm)
e. eye colour
f. hair colour
g. wears watch
h. pierced ears

2. Have each member of the class select an appropriate secret code name.
3. 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 specific measurement.)

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

Results

Draw and label the key you created.

Discussion

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

Conclusion

Summarise your findings for this investigation and how a key was used to classify students in your class.

ACTIVITIES: Classification in your everyday life

1. Explain how supermarkets provide an excellent example of the effectiveness of a classification system.
Include the types of criteria that are used. Construct a dichotomous key that would enable ten different
supermarket items to be identified.

2. Collect a leaf from each of eight different plants in the school grounds. On an A3 sheet of paper, create
a branching dichotomous key to classify the leaves. Then construct the key as a tabular key.

3.5.3 Field guides
Field guides are a commonly used type of reference book to help people identify organisms. These guides are
specially designed to assist you in ‘on-the-spot’ identification. They often contain brief written descriptions
and pictures, and are small enough to take outside when you are observing wildlife. There are also a number
of electronic ‘field guide’ databases available.
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ACTIVITIES: Identifying poisonous plants

Table 3.4 provides information about some poisonous plants.
a. Research what other plants look similar to those shown.
b. Create a warning poster on two of these plants.

TABLE 3.4 Poisonous plants

Common name and
image

Botanical
name

Poisonous
parts Symptoms

Degree of
toxicity

Type of
plant

Bird of paradise Caesalpinia
gilliesii

Pods, seeds Gastroenteritis Mild * Shrub

White cedar Melia azedarach Fruit (6–8 can
kill small child)

Nausea, spasms High *** Tree

Daphne Daphne odora All parts,
especially
berries

Burning
sensation in
mouth/stomach,
vomiting,
collapse

High *** Shrub

Oleander Nerium
oleander

All parts, and
smoke from
burning wood

Vomiting,
dizziness,
irregular pulse,
collapse

High *** Shrub

Poinsettia Euphorbia
pulcherrima

Leaves, sap,
seeds

Delirium,
gastroenteritis;
sap injurious to
eyes and mouth

Moderate ** Shrub
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Common name and
image

Botanical
name

Poisonous
parts Symptoms

Degree of
toxicity

Type of
plant

Wisteria Wisteria
sinensis

Seeds, pods Gastric pain,
vomiting

Mild * Climber

* Mild symptoms may occur if a large quantity of the poisonous parts are eaten.
** Causes discomfort and irritation but is not lethal.
*** Can cause serious illness or death.

elog-0386

INVESTIGATION 3.3

Making a class field guide

Aim

To use appropriate classification criteria in the construction of a class field guide

Materials

• paper, pencils
• photocopies of photographs of each student (or students can sketch each class member themselves)

Method

1. Work in pairs. If there is an odd number of students in your class, your teacher might agree to
participate.

2. Observe your partner and record data such as height, hair colour, eye colour etc.
3. Interview your partner to find out some other details such as favourite music, movie, sport, colour

and food.
4. Allowing about half an A4 page for each class member, present the information and the

photograph/sketch.
5. Make the pages into a book or poster.

Results

Use the class field guide to see how easy it is to identify each student.

Discussion

1. What are the benefits of a field guide?
2. Which features do you think would be most useful to include in a field guide to assist in identifying a

class member? Why?
3. Describe any problems that you encountered when you were constructing the field guide.
4. Which features would be most useful to include in a field guide for:

a. plants
b. birds
c. insects?

Conclusion

Summarise your findings and relate them back to the aim.
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Resourceseses
Resources

eWorkbooks My own zoo (ewbk-4014)
Branching keys (ewbk-4016)
Tabular and circular keys (ewbk-4018)

Additional automatically marked question sets

3.5 Exercise

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.

Select your pathway

LEVEL 1
Questions
1, 2, 5, 8, 9, 19

LEVEL 2
Questions
3, 4, 7, 10, 11, 14, 17

LEVEL 3
Questions
6, 12, 13, 15, 16, 18

Remember and understand
1. Identify whether the statements are TRUE or FALSE. Rewrite any false responses to make them true.

a. Organisms are classified into groups on the basis of their similarities and differences.
b. Dichotomous keys provide three choices at each branch.
c. Dichotomous keys can be presented as branching keys or tabular keys.
d. The size and colour of an organism is a more appropriate means of classification than the presence

or absence of structural features.
2. State the genus of the giant rat discovered in the extinct volcano in Papua New Guinea in 2009.
3. The giant ‘rat-eating’ carnivorous pitcher plant was discovered in the Philippines in 2007. S tate:

a. its species name b. who it was named after.
4. State the name of the Swedish biologist that our current classification system is based on.
5. Suggest why scientists classify living things.
6. Some types of features are not very useful as classification criteria. Explain why this is the case,

including examples.
7. Identify three features that would be useful as classification criteria.
8. What is a dichotomous key? Give an example of such a key.
9. Imagine that you have landed on another planet and have seen the two creatures shown.
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a. Use the circular key to identify them.
b. Redraw this circular key as both a tabular and a branching key.
c. Explain which key (circular, tabular or branching was the easier to use to identify the creatures).

Apply and analyse

10. Suggest reasons why the current classification system may change.
11. Suggest why tabular keys are sometimes used instead of branching keys.
12. SIS Research and report on the various types of pitcher plants and how they are classified.
13. Find and use two different online classification databases for either plants or animals. Comment on

features that you find most useful in the database.
14. Refer back to Table 3.4, which provides information about some poisonous plants.

a. Construct a dichotomous key that allows identification of each plant.
b. Considering two plants at a time, use the information in the table to construct four different Venn

diagrams.
15. SIS Carefully observe the features of vegetables in the figure shown.

a. State the species names for the following vegetables.
Caulifloweri. Cabbageii. Broccoliiii. Brussels sproutiv.

b. State the genus to which all of these vegetables belong.
c. Outline your observations on the features of the vegetables in a short paragraph.

Broccoli (inflorescence)

(Brassica oleraceae

var. cymosa)

Kohlrabi (stem)

(Brassica

oleraceae

var. gonglyoides)

Cabbage (terminal buds)

(Brassica oleraceae var. capitata)

Brussels sprouts

(lateral buds)

(Brassica

oleraceae

var. gemmifera)
)

Cauliflower (flower)

(Brassica oleraceae

var. botrytis)

Kale (leaf)

(Brassica oleraceae

var. acephala)

Evaluate and create

16. SIS Examine the plants in question 15.
a. Construct a mind map to record as many features for each vegetable as you can.
b. Compare your mind map with those of others in the class.
c. Based on the features recorded in your mind map, construct a tree map or a dichotomous key that

would enable the identification of each vegetable species.
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d. These vegetables were produced by artificial selection and share a common ancestor. Find out
what artificial selection is and then research and report on the history of these vegetables.

17. Cave people were often interested in only two groups of living things — those that were useful to them
and those that were dangerous. Research and report on examples of bush and native foods and their
parts that can be eaten and those that are poisonous. Display your findings in a format that includes
dividing them into groups using relevant criteria.

18. SIS Research and report on one of the discoveries listed and report your findings as a newspaper
article, poster, PowerPoint presentation or journal entry. Include the types of information that were
used to classify and identify it in your presentation.
• Homo floresiensis (possible human ancestor)
• Fruitadens haagarorum (tiny dinosaur)
• Mycena luxaeterna (glowing fungus)

19. SIS Observe the types of grass or insects in your local environment and construct a simple key to
classify them.

Fully worked solutions and sample responses are available in your digital formats.

3.6 Classifying animals

LEARNING INTENTION

At the end of this subtopic you will be able to explain how animals can be classified into groups using structural
features such as their type of skeleton and the arrangements of their body parts.

3.6.1 Classifying by structural features
Animals can be classified into nine phyla (plural for phylum) on the basis of their structural features. Consider
figure 3.28 which shows an example from each phylum. Which features would you use to classify them? Two
features commonly used are the type of skeleton they possess and the symmetry of their bodies.

FIGURE 3.28 Animals can be classified into nine phyla.

Annelida

Porifera

Nematoda

Chordata

Mollusca

Arthropoda

Platyhelminthes

Echinodermata

Cnidaria
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3.6.2 Vertebrates and invertebrates

vertebrates animals with
backbones

invertebrates animals without
backbones

Animals that have internal skeletons or backbones are called vertebrates, whereas
animals with external or no skeletons are referred to as invertebrates. More than 95%
of the animals on our planet are invertebrates.

endoskeleton skeleton or shell
inside the body

exoskeleton skeleton or shell
that lies outside the body

Vertebrates, such as humans, dogs, fish, birds, frogs and snakes possess an internal
skeleton called an endoskeleton. Invertebrates, such as such as spiders, flies,
snails and grasshoppers have an external skeleton called an exoskeleton. Different
vertebrates and invertebrates are shown in figure 3.29.

ewbk-6648

int-8169

FIGURE 3.29 Examples of animals with endoskeletons and exoskeletons.

Structural feature 

Invertebrates

Vertebrates

(endoskeletons)

Chitin exoskeleton

Earwig Spider Prawn Beetle

Human Horse BirdFish Frog

Snail Scallop

Calcium carbonate

(shell) exoskeleton
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Endoskeletons and exoskeletons
Approximately 75 per cent of all animals in the world have exoskeletons. They may be thick and hard like those
of crabs and lobsters or thin and tough like those of ants and centipedes.

As these animals grow, they may moult or discard their old exoskeletons before growing a bigger one. Having
an exoskeleton, however, can restrict the size that you can grow. Think about the small size of animals with
exoskeletons (such as spiders, flies, snails and grasshoppers), compared to the larger size of those with internal
skeletons (such as humans, fish, birds, frogs and snakes).

In contrast, endoskeletons can support a larger body size compared to that of an exoskeleton. Table 3.5 shows
some other differences between exoskeletons and endoskeletons.

TABLE 3.5 Differences between exoskeletons and endoskeletons

Feature Endoskeleton Exoskeleton
Location Inside the body Outside the body

Composition Cartilage and bone Chitin or calcium carbonate

Muscle attachment Muscles are attached outside skeleton Muscles attached inside skeleton

Blood supply Bone with blood supply Exoskeleton with no blood supply

Flexibility More flexibility Less flexibility

Growth Grows with body Does not grow with body

Support of body size Can support large body size Cannot support large body size

Animals with no skeleton
Some invertebrates, such as worms and jellyfish, have no skeleton at all. The pressure of fluid in their bodies
supports them.

setae bristle like structures often
found on invertebrates

As well as being a type of invertebrate, earthworms belong to the phylum Annelida, which consists of
segmented worms. Each of their segments have setae which they use to help them to grip the soil.

DISCUSSION

What do you know about earthworms?
What do you think would happen if they lost
a lot of fluid? What holds them together?
Without a skeleton, how can these animals
move?

•

What might the advantages or
disadvantages of not having a skeleton be?
•

FIGURE 3.30 Worms are invertebrates with no skeleton

Earthworms expand and contract their bodies to burrow through the soil. They use two sets of muscles (circular
muscles and longitudinal muscles) to do this. Contraction of the circular muscles results in stretching the
earthworm so that it becomes long and thin — which enables it to poke into crevices in the soil. Once stretched
out, it can use its setae to anchor itself. Then the worm can pull its body forward by
contracting its longitudinal muscles to make it short and fat.
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3.6.3 Symmetry and asymmetry

symmetry the quality of being a
mirror image across an axis

radial symmetry symmetrical
about the centre axis

asymmetry lack of symmetry

The type of symmetry that describes an animal’s body design can also be used as a structural feature to help
classify it. These include radial symmetry, bilateral symmetry and asymmetry. The type of symmetry an
animal possesses well suits it to its particular lifestyle.

The bodies of jellyfish and adult sea anemones, like others in the Cnidaria phyla, possess radial symmetry and
their body parts are arranged around a central axis or point. Such symmetry enables animals that possess it
to be aware of their environments from all directions — which is very useful if you are attached to something
stationary, floating or slow-moving.

FIGURE 3.31 Humans are vertebrates whereas lobsters and jellyfish are invertebrates. Humans and lobsters,
however, both share bilateral symmetry whereas jellyfish possess radial symmetry.

Midline Side view
of jellyfish

Lobster Jellyfish

Most animals possess bilateral symmetry. This is a bit like having two half mirror
images. Animals in Annelida, Platyhelminthes, Mollusca, Arthropoda and Chordata
phyla (including humans) all possess bilateral symmetry. These animals have a head
and tail, front and back, and left and right sides. This form of symmetry it thought to
promote streamlined and directional motion.

TABLE 3.6 The types of symmetry observed in members of different phyla

Symmetry Porifera Platyhelminthes Mollusca Annelida Arthropoda Chordata Cnidaria

Radial
symmetry ✓

Bilateral
symmetry

✓ ✓ ✓ ✓ ✓

No symmetry ✓
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DISCUSSION

FIGURE 3.32 Sea sponges are made up bodies that
are not symmetrical.

Members of the Porifera phyla, such as sea
sponges, are made up of bodies that are
asymmetrical. They also lack true tissues and
organs. Considered by some to be the oldest living
animals, sponges have a very interesting origin. Can
you suggest an advantage of being asymmetrical
that might have helped them survive so long?

SCIENCE AS A HUMAN ENDEAVOUR: Safeguarding diversity

The Great Barrier Reef is home to a diversity of living things. There are links between many of them, without
which not only they but also other organisms may not survive. Find out more about the animals living on the
Great Barrier Reef. Research and report on:
a. one invertebrate and one vertebrate
b. links between four different organisms
c. the issue of the crown-of-thorns starfish
d. the issue of tourism and the sustainability of the Great Barrier Reef
e. identify current research questions being investigated
f. suggest ways to protect the diversity of the reef.

elog-0388

INVESTIGATION 3.4

Classifying animals into phyla

Aim

To investigate characteristics used to classify animals

Materials

• preserved specimens or photos of animals from a range of phyla
• hand lens

Method

1. Observe each specimen carefully. Use a hand lens if necessary.

CAUTION

Some specimens are preserved in a liquid called formaldehyde, which 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.

TOPIC 3 Classification 99

UNCORRECTED PAGE PROOFS

UNCORRECTED PAGE PROOFS



“c03Classification_PrintPDF” — 2020/8/5 — 23:31 — page 100 — #39

2. Use the key to decide which phylum each animal belongs to.

Invertebrate Phyla

Asymmetrical Symmetrical

Porifera

Bilateral Radial

Anus No anus

Not visible Segmentation

Mollusca None

Annelida Arthropoda

Exoskeleton

Platyhelmintha

Cnidaria

Results

Draw up a results table using the dichotomous key.

TABLE Classification of animal specimens based on their characteristics

Specimen Name of animal Characteristics Phylum

Common
name

Scientific
name Type of skeleton Types of symmetry

1

2

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?
3. Design a tabular key to classify the invertebrate phyla in this investigation.

Conclusion

Write a paragraph to summarise your findings about the specimens you examined.

Resourceseses
Resources

eWorkbook Animal features (ewbk-4020)

Interactivity Features of animals (int-3428)

Additional automatically marked question sets
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3.6 Exercise

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.

Select your pathway

LEVEL 1
Questions
2, 3, 5, 8, 13

LEVEL 2
Questions
1, 6, 7, 9, 12

LEVEL 3
Questions
4, 10, 11, 14

Remember and understand

1. Identify whether the statements are TRUE or FALSE. Rewrite any false responses to make them true.
a. The type of skeleton and their body symmetry are two structural features that can be used to

classify animals.
b. Animals that have internal skeletons are called invertebrates.
c. Skeletons on the outside of the body are called exoskeletons.
d. More than 95% of all animals on our planet are vertebrates.
e. Humans possess an exoskeleton.
f. In an animal with an endoskeleton, muscles are connected to the outside of the skeleton.

2. Do humans possess an endoskeleton or an exoskeleton? Explain your response.
3. Complete the following sentence: The two most commonly used structural features to classify animals into

phyla are their type of _________ and their ___________
4. Outline the blood supply of an animal with an endoskeleton.
5. MC Identify which phyla possess bodies that show radial symmetry.

AnnelidaA. ArthropodaB.
ChordataC. CnidariaD.

6. MC Identify which groups of animals have radial symmetry.
Jellyfish and sea anemonesA. Humans and earthwormsB.
Earthworms and jellyfishC. Lobsters and humansD.

7. MC Identify which groups of animals have bilateral symmetry.
Humans and sea anemoneA. Humans and earthwormsB.
Earthworms and jellyfishC. Jellyfish and lobstersD.

8. Identify which group, vertebrates or invertebrates, is more abundant on Earth.

Apply and analyse

9. Complete the table by adding the type of skeleton and type of body symmetry for each phylum.

TABLE The type of skeleton and body symmetry for different phyla

Phylum Type of skeleton Type of body symmetry

a. Porifera

b. Platyhelminthes

c. Mollusca

d. Annelida

e. Arthropoda

f. Chordata

g. Cnidaria
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10. Worms have no skeleton and no legs. Describe how they are able to move.
11. Describe the difference between the way in which muscles are attached in animals with endoskeletons and

those with exoskeletons.

Evaluate and create

12. Observe the organisms in the following images.

i.

iii.

ii.

iv. v.

a. Consider the features for each animal shown and then identify the type of skeleton and type of body
symmetry for each animal.

b. Label features that you consider useful as criteria to classify and identify the organisms.
c. Design a dichotomous key that would enable each of these organisms to be identified.
d. Convert your dichotomous key to either a tabular or circular key.
e. Use your key to try to classify two other animals not shown in the provided images. Suggest modifications

that would enable you to identify them using your key.
13. Construct Venn diagrams to show the similarities and differences between:

a. vertebrates and invertebrates
b. endoskeleton and exoskeletons.

14. Carefully observe the features of the animals in the animal kingdom tree back in figure 3.28.
a. Construct a mind map to record as many features for each animal as you can.
b. Research additional features online (or share ideas with classmates) and add these to your mind map.
c. Based on the features recorded in your mind map, construct a tree map or a dichotomous key that would

enable the identification of each animal group.

Fully worked solutions and sample responses are available in your digital formats.
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3.7 Vertebrates
LEARNING INTENTION

At the end of this subtopic you will be able to define what makes an animal a vertebrate, distinguish the features
used to classify vertebrates into five main groups and provide examples from each group.

3.7.1 Common features of vertebrates

FIGURE 3.33 Lampreys are eel-like
vertebrates.

What do you have in common with a jawless fish like a
lamprey, you may ask? The answer is that you both have a
backbone. Lampreys represent one of the earliest vertebrates.

Although there are many different groups of vertebrates, they
all share some common features. This similarity is because
they have shared common ancestors at some point in their
evolution. Some scientists study structural similarities to
determine how recently groups of vertebrates may have shared
common ancestors. One such study focuses on the similarity of
vertebrate forelimbs (known as the pentadactyl limb).

ACTIVITY: Comparing vertebrate forelimbs

Carefully observe the diagrams of the structure of the forelimbs of the bat, horse, whale, human and cat in
figure 3.34. These vertebrates possess forelimbs that share the same basic arrangement (pentadactyl limb)
because they are derived from a common ancestor.

FIGURE 3.34 The forelimbs of vertebrates share the same basic arrangement.

Bat Whale

Horse Human

Cat

In groups, write a summary poster outlining:
• Identify how the vertebrate forelimbs are similar?
• Identify how the vertebrate forelimbs are different?
• Explain how the differences in each vertebrate forelimb well suit it to its function.
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3.7.2 Five main groups of vertebrates

endotherm animals that can
maintain their internal body
temperature in a constant range

ectotherm animals whose body
temperature changes depending
on the external environment

Vertebrates are animals that have a backbone made of bones called vertebrae.
The five main groups of vertebrates are fish, amphibians, reptiles, birds and
mammals. One distinguishing features is often around the ability to regulate body
temperature. Bird and mammals have a relatively constant body temperatures and
are referred to as endotherms. Reptiles, amphibians and fish have a changing
body temperature which depends on the external environment and are referred to
as ectotherms.

int-0937

ewbk-4022

FIGURE 3.35 A dichotomous key can be used to help classify different types of vertebrates.

Vertebrates

Feathers absentFeathers present

Scales absentScales presentBird

Mammal

Hair or fur absent Hair or fur present

AmphibianReptile

Breathes with gills Breathes with lungs

Fish

3.7 EXTENSION: Vertebrae and vertebrates

FIGURE 3.36 Your backbone is made up
of many bones called vertebrae (singular
vertebra).

Vertebra

Spinal cord

Nerve

You are classified as a vertebrate because your backbone
is made up of many small bones which are stacked on top
of one another to form your vertebral column.

Did you know that the ‘vertebrate’ is derived from the Latin
word vertebra, which means ‘joint’?

Humans have 33 vertebrae. We divide our vertebral
column into five sections.

• Cervical: the top seven vertebrae (C1–C7)
• Thoracic: 12 vertebrae (T1–T12)
• Lumbar: five vertebrae (L1–L5)
• Sacrum: five fused vertebrate
• Coccyx (tailbone): four fused vertebrate

Only the cervical, thoracic and lumbar vertebrae are
movable.       
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int-3429

ewbk-4024

FIGURE 3.37 The five main groups of vertebrates are fish, amphibians, reptiles, birds and mammals.

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

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

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

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

•  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

Goldfish,
barramundi,
shark,
bream,
stingray

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

Snake,
lizard,
tortoise,
crocodile

CharacteristicsExamples

Examples

Characteristics

Characteristics

Examples

Mammals

Birds

Reptiles

AmphibiansFish

Characteristics Characteristics ExamplesExamples

Vertebrates

Frog, toad,
salamander

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

ACTIVITY: Flash ’n’ mind

Make a set of Flash ‘n’ mind cards for yourself or for your team to help you learn the characterstics of the
different vertebrate groups. Each card is about one-eighth of an A4 page in size, and made of coloured
cardboard. You will need about 50 flash cards.

How to make the cards:
1. Type or write the following terms on five separate cards: vertebrates, mammals, birds, reptiles,

amphibians, fish.
2. On 21 separate cards, write each dot point from the characteristics sections of the five main groups of

vertebrates diagram in figure 3.37.
3. Using the internet, magazines or other sources, find as many photographs or pictures as you can of the

animals listed in the diagram. Paste these images onto separate flash cards.
4. Shuffle your cards and, without looking at the diagram, try to arrange them into a similar mind map. As

you are laying each card down, say aloud why you are putting it in that place. If you are doing this as a
team, discuss any differences of opinion. Once completed, check the diagram to see how you did.

5. As a team, use your Flash ‘n’ mind cards to design and play as many games as you can to help you
learn the characteristics and examples of each vertebrate group.
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SCIENCE AS A HUMAN ENDEAVOUR: FrogID

FIGURE 3.38 FrogID is a national citizen science project to
discover new species of frogs, that you can take part in.

Do you want to discover a new vertebrate
species? If so, an interactive app called
FrogID may help your quest. Although
about 246 species and subspecies of frogs
have been confirmed in Australia, Dr Jody
Rowley, (The Australian Museum’s curator
of amphibian and reptile conservation
biology), believes that there about 20% of
our frog species yet to be discovered. She
is one of the driving forces behind FrogID,
one of Australia’s most successful citizen
science projects.

FrogID uses the unique calls of each frog
species to distinguish them. It records
the frog’s call and its location. When the
information is sent to the museum, an identification is sent back to the sender. Will the frog call that you record,
belong to a previously undiscovered species of frog? Will your name be incorporated into its scientific name?

CASE STUDY: The dimetrodon

Dimetrodon was a meat-eating pelycosaur. The pelycosaurs were the most successful reptiles of the Permian
period. They looked like big lizards with huge sail-like fins on their backs. The pelycosaurs used this ‘sail’ to
regulate their body temperature. They could stand in the early morning sun with the sail arranged towards the sun
to warm them up. They could turn it into the wind to cool off. It is thought that this fin arrangement was an early
stage in the development of temperature regulation of mammals.

FIGURE 3.39 Dimetrodon — a mammal-like reptile

The body temperature 

of poikilothermic 

animals varies with their 

environment, but it stays 

relatively constant in 

homeothermic animals.

Resourceseses
Resources

eWorkbook Classifying vertebrates (ewbk-4024)

eLesson The spinal cord (eles-2209)

Additional automatically marked question sets

106 Jacaranda Science Quest 7 Victorian Curriculum Second Edition

UNCORRECTED PAGE PROOFS

UNCORRECTED PAGE PROOFS



“c03Classification_PrintPDF” — 2020/8/5 — 23:31 — page 107 — #46

3.7 Exercise

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.

Select your pathway

LEVEL 1
Questions
1, 2, 3, 4, 5, 9, 18

LEVEL 2
Questions
6, 7, 8, 10, 11, 14, 15, 19

LEVEL 3
Questions
12, 13, 16, 17, 20, 21

Remember and understand

1. Identify whether the statements are TRUE or FALSE. Rewrite any false responses to make them true.
a. Vertebrates are animals that have a backbone made up of bones called vertebrae.
b. The word ‘vertebrate’ is derived from the Latin word vertebra, which means ‘muscle’.
c. Vertebrates share some common features because they shared common ancestors at some point in

their evolution.
d. The forelimbs of vertebrates have similar functions, but do not share any similar structural features.
e. Lampreys do not possess a backbone.
f. Pelycosaurs possessed a huge sail-like fin on their backs to body surf large ocean waves.
g. The five main groups of vertebrates are fish, amphibians, reptiles, birds and mammals.

2. MC Identify which pair of animal groups do not possess a skeleton.
Humans and seastarsA. Humans and earthwormsB.
Earthworms and jellyfishC. Seastars and lobsters,D.

3. MC Identify which group of animals represents one of the earliest types of vertebrates.
BatsA. LampreysB.
HorsesC. WhalesD.

4. MC Identify which two groups of animals are endotherms.
Lampreys and snakesA. Humans and horsesB.
Bats and sharksC. Dinosaurs and birdsD.

5. Match the vertebrate group with its skin features.

Vertebrate group Skin feature

a. Amphibians A. Feathers

b. Birds B. Skin with hair or fur

c. Fish C. Slimy scales

d. Mammals D. Dry scales

e. Reptiles E. Soft, moist skin

6. Match the vertebrate group with its reproductive features.

Vertebrate group Reproductive feature

a. Amphibians A. Eggs with hard shell

b. Birds B. Eggs with membranous or leathery shells laid on land

c. Fish C. Eggs without shell usually laid in water

d. Mammals D. Females with mammary glands that secrete milk

e. Reptiles E. Most have eggs without a shell
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7. Match the animal group with its example.

Vertebrate group Example

a. Amphibians A. Frog

b. Birds B. Dolphin

c. Fish C. Penguin

d. Mammals D. Shark

e. Reptiles E. Snake

8. Consider what you have learned about vertebrates.
a. List the five main groups of vertebrates.
b. Identify which groups have changing body temperature and which have constant body temperature.
c. State an example for each vertebrate group.

9. Identify the vertebrate group to which each of the following vertebrates belongs.
snakea. cane toadb. goldfishc. whaled.

emue. sharkf. lampreyg. crocodileh.

Apply and analyse

10. Suggest why vertebrates all share some common features.
11. Describe the relationship between vertebrae and your backbone.
12. Suggest the function of the huge sail-like fins on the backs of pelycosaurs.
13. Suggest why it is thought that the pelycosaurs were a link between reptiles and mammals.
14. Identify the vertebrate group to which each if the following animals belongs.

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, have feathers, and lay eggs with a hard shell.
d. I have a changing body temperature, gills and fins. table 1.1

15. Use the following table to identify which scientific classification each of the vertebrates shown in
images a-f belong to.

TABLE The origin of some vertebrate scientific classification names

Latin or Greek word English translation Scientific classification

Amphis + bios Double, both sides + life Amphibia

Marsypos Pouch Marsupialia

Osteon + icthyes Bone + fish Osteichthyes

Chondr + icthyes Cartilage + fish Chondrichthyes

Rodere To gnaw Rodentia

Siren A kind of mermaid Sirenia

Hamstera. Stingrayb.
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Quokkac. Dugongd.

Eele. Newtf.

16. Use this key to classify the native Australian vertebrates listed below (you may wish to find photos of
each animal to help you out!).

1A. Feathers present ……………………………………………………………..…………… birds

B. Feathers absent …………………………………………………………………………… go to 2

2A. Scales present ……………………………………………………………………..……… go to 3

B. No scales present ………………………………………………………………………… go to 4

3A. Breathe will gills …………………………………………………………………………… fish

B. Breathe with lungs ………………………………………………………………………… reptiles

4A. Hair or fur present ………………………………………………………………………… mammals

B. Hair or fur absent ………………………………………………………………….……… amphibians

goannaa. koalab. wombatc. emud.
dingoe. Murray codf. kookaburrag. little penguinh.

Evaluate and create

17. a. Copy and complete the table.
b. Are the answers to the questions in the table the same throughout the life cycle of the organism?

TABLE Features of the five main vertebrate groups

Feature Mammals Birds Reptiles Amphibians Fish

a. Is body temperature constant or
does it change?

b. What type of body covering does it
have?
c. Does it lay eggs? If so, what type of
shell do they have?

d. Does it have lungs or gills?

e. Does it feed its young milk?

f. Give two examples.

18. Goldfish and sharks are fish. Research each of these and construct a Venn diagram to summarise your
findings of the structural and behavioural similarities and differences.
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19. Use the figure to answer the following questions

Placental mammals

Marsupials

Monotremes

Birds

Dinosaurs

Crocodiles

Lizards and snakes

Turtles

Amphibians

Lungfishes

Coelacanths

Ray-fin fishes

Cartilaginous fishes

Lampreys

Hagfishes

Therapsids

Thecodonts

Diapsids

Amniota

Anapsids

Four legs

Lobe fins

Bony skeleton

Jaws

Vertebrae

Skull

a. MC Which of the following pairs shared the most recent common ancestor?
Birds and dinosaursA. Hagfishes and monotremesB.
Marsupials and hagfishC. Turtles and lampreysD.

b. MC Which of the following pairs shared the most recent common ancestor?
Marsupials and monotremesA. Placental mammals and marsupialsB.
Birds and monotremesC. Lampreys and birdsD.

c. MC Which group are most likely to share the most features with placental mammals?
AmphibiansA. BirdsB.
MarsupialsC. MonotremesD.

20. Carefully observe the diagrams of the skeleton of
Archaeopteryx (left) and a modern flying bird (right)
a. Describe at least three similarities between the

skeleton and backbone of a modern-day bird and
that of the extinct Archaeopteryx.

b. Would you agree with the suggestion by some
scientists that Archaeopteryx provides a link
between dinosaurs and birds? Justify your
response.

21. Research and report on the issues and implications
of tourism and overhunting on populations of
the Australian freshwater crocodile, Crocodylus
johnstoni.

Furcula

(wishbone)

Fully worked solutions and sample responses are available in your digital formats.
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3.8 Mammals
LEARNING INTENTION

At the end of this subtopic you will be able to describe both the features shared by all mammals and the features
used to distinguish them as being placental mammals, marsupials or monotremes.

3.8.1 Classifying mammals
Do you possess skin with hair or fur and have a constant body temperature? If you do, you could be one of the
three types of mammals! The key criterion used to divide mammals is the way in which they give birth to their
young.

int-3430
FIGURE 3.40 Classifying mammals

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 the way 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.

•  Young 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
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placental mammal the order
of mammals in which the young
grow inside the mother, receiving
nutrition via a cord attached to
the placenta, and are born at a
well-developed stage

marsupial the order of non-
placental mammals that are
born at a very early stage of
development and then grow
inside their mother’s pouch

monotreme the order of non-
placental mammals that lay
leathery-shelled eggs and secrete
milk through pores in the skin

You are classified as a placental mammal because you grew inside your mother,
receiving your needs via a placenta, and were born at a well-developed stage.
Marsupials, however, are born at a very early stage of development and then grow
inside their mother’s pouch. Monotremes are laid in leathery-shelled eggs.

3.8.2 Australian mammals
Australia is unique in terms of the diversity of mammals that live here. Two-thirds
of the world’s marsupials live in Australia, and monotremes are only found naturally
in Australia and nearby islands. Australia’s isolation from the other continents after
they separated millions of years ago, is considered the reason for the existence
of Australia’s unique animals, such as the kangaroo and platypus. In isolation,
Australia’s native mammals evolved over time to be particularly well adapted to their
harsh Australian environments.

int-3431
FIGURE 3.41 An adaptation is a feature that helps an organism to survive and reproduce in its environment. This
figure identifies adaptations that help a kangaroo survive in the hot, dry Australian environment.

Bouncing allows

kangaroosto travel quite

fast without using much

energy, so they need less

food. This helps them

survive in times of drought.

Large ears

dissipate heat.
Light-coloured fur reflects

heat and allows the

kangaroo to blend in with

its surroundings.

The kangaroo produces

concentrated urine to

conserve water. The forelimbs have

many blood vessels

close to the skin. The

kangaroo licks its

forelimbs; as the saliva

evaporates, it draws

heat away.

What kind of creature is this?

FIGURE 3.42 In London in 1799, an Australian
sailor presented a platypus specimen to Dr
George Shaw. Shaw considered it a hoax and
tried to cut off the duck-bill. The scissor-marks
are still visible on the preserved platypus skin in
the British Museum (Natural History) in London.

When European explorers returned from Australia with
stories of ‘strange’ animals such as kangaroos, wallabies,
koalas and wombats, people were surprised. Australian
animals seemed so different from those common in Europe
and other countries.

Imagine their disbelief when the platypus was first
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.

112 Jacaranda Science Quest 7 Victorian Curriculum Second Edition

UNCORRECTED PAGE PROOFS

UNCORRECTED PAGE PROOFS



“c03Classification_PrintPDF” — 2020/8/5 — 23:31 — page 113 — #52

3.8.3 Ancient megafauna of Australia
If you could travel back in time, you would be amazed by the types of megafauna (giant animals) that roamed
our Australian continent. Imagine ‘wombats’ the size of cars (Diprotodon optatum), giant flightless birds
(Genyornis) and lizards seven metres long (Megalania). You might face fearsome lion-like marsupials
(Thylacoleo) and wolf-like Thylacinus, not to mention having giant kangaroos (Procoptodon) bounding past.

FIGURE 3.43 This illustration shows some of the animals that inhabited Australia in the Tertiary
period. Others included marsupial lions, koalas, possums, wallabies, kangaroos, goannas and
long-beaked echidnas (Zaglossus).

Giant kangaroo
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.

Diprotodons
The members of this group are all 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 three metres long and
possibly weighing about two tonnes.

Marsupial mammals have existed in Australia for about 35 million years and due to our ‘isolation’ many
different types have evolved. The story of the history of our mammals is told in our fossil records.
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FIGURE 3.44 A timeline of some marsupial fossil finds and major mammal events
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23.5–5.2

mya

OLIGOCENE

35.5–23.5

mya

EOCENE

56.5–35.5

mya

PALAEOCENE

65–56.5

mya

Humans investigate Earth’s history.Present

Aborigines arrived in Australia

about 55 000 years ago.

Swimming and flying

mammals appeared.

More mammals appeared after

dinosaurs became extinct.

Dinosaurs became extinct about

65 million years ago.

Homo habilis, the earliest known

human, appeared in East Africa.

Many giant browsing marsupials

became extinct; there were

grazing kangaroos

and lots of diprotodons.

Lots of marsupial mammals were living

in Australia and South America.

Most of the large Pleistocene

marsupials became extinct about

15 000–30 000 years ago.

Some marsupial fossil

finds and events Major mammal events

Epoch

(millions of

years ago)

Primitive marsupial ‘mice’ and ‘tapirs’ were

found at Lake Eyre, South Australia,

and diprotodons at Bullock Creek,

Northern Territory.

First Australian marsupials occurred

about 23 million years ago. Diprotodons

and a relative of pygmy possum

fossils were found in Tasmania.

Lots of marsupial fossils

of this age were found in

South and North America.

First marsupials appeared in Australia.

First primates appeared.

ACTIVITY: Questions of the past in the future

Archaeologists and other scientists in a variety of fields are working together to answer questions such as ‘Why
did the megafauna become extinct?’ and ‘How is gender determined in a platypus?’

Theories that have been suggested as to why the megafauna became extinct include the following.
• Aboriginal people may have hunted them as a food source.
• Aboriginal people may have brought diseases with them that infected and killed the animals.
• Fires lit by Aborigines may have led to a change in the types of vegetation.
• The climate became drier and vegetation changed so that food sources became scarce.

In May 2013, an international team of experts published research findings stating that, of 90 megafauna, only
8–14 still existed when humans arrived. The lighting of fires and subsequent vegetation change is currently the
most supported theory for megafauna extinction. The debate, however, continues.

Discuss the theories suggested for the extinction of megafauna.

Put forward your own theory (which may include some of the suggestions provided) for the extinction of
Australia’s megafauna, and justify your thoughts.
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EXTENSION: The uniqueness of the platypus

New evidence-changing ideas

The platypus was the first Australian animal to be included in the Human Genome Project. The platypus
(Ornithorhynchus anatinus) genome (genetic information) was published in 2008 and has brought new insights
into mammalian evolution.

chromosome tiny, thread-like
structure that contain the DNA
that carries genetic information

Sex is determined in most mammals by the X and the Y chromosomes — XX (two X
chromosomes) will result in a female and XY (one X and one Y chromosome) will result
in a male. In platypuses, however, it gets really interesting! Instead of having a single
pair of sex chromosomes, platypuses have a set of ten chromosomes to determine sex.
So a female has XXXXXXXXXX and a male has XYXYXYXYXY!

Monotreme milk

FIGURE 3.45 A platypus mid-air, eating a worm.
Teams of Australian scientists at the University
of Melbourne, Deakin University and the
Australian National University have been
studying the milk produced by various
mammals. Their research suggests that the
milk from monotremes is very different from
the milk of other mammals. This supports the
theory that placental and marsupial mammals
are more closely related to each other than
they are to monotremes.

Venom

Platypus venom contains a cocktail of more
than 50 different substances. Studies have
suggested that some of these substances may
be useful in the future as new painkillers. It will
be exciting to see what new medicines may
result from these findings.

Resourceseses
Resources

eWorkbook Looks can be deceiving (ewbk-4026)

Video eLessons Australian animals (eles-2211)
The platypus (eles-2212)
Why did Australian’s marsupials go extinct? (eles-2850)

Additional automatically marked question sets
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3.8 Exercise

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.

Select your pathway

LEVEL 1
Questions
1, 2, 5, 9, 10, 12, 14

LEVEL 2
Questions
3, 4, 8, 11, 13, 15, 19, 21

LEVEL 3
Questions
6, 7, 16, 17, 18, 20, 22

Remember and understand

1. Identify whether the statements are TRUE or FALSE. Rewrite any false responses to make them true.
a. Kangaroos and koalas are examples of placental mammals.
b. Monotremes are only found in Australia and some nearby islands.
c. Two-thirds of the world’s marsupial species live in Australia.
d. The platypus and the echidna are the only two types of marsupials in Australia.
e. Mammals have skin with hair and a changing body temperature.
f. Male mammals possess mammary glands that can secrete milk.
g. Mammals can be divided into groups on the basis of how they give birth to their young.

2. Match the type of mammal with the features of their young.

Type of mammal Features of their young

a. Marsupials A. Young are well developed when they are born.

b. Monotremes B. Young are born at a very early stage of development.

c. Placental mammals C. Young are laid in leathery-shelled egg.

3. Determine the group (placental mammal, marsupial or monotreme) of each of the following animals.
Platypusa. Echidnab. Possumc.
Catd. Koalae. Pigf.

4. Construct a three-column table and use it to summarise the main characteristics of each of the three groups of
mammals.

5. Outline how marsupials are different from all other animals.
6. Explain how we know that marsupials have existed in Australia for millions of years.

Apply and analyse

7. Outline the importance of the findings related to the genome of the platypus.
8. Suggest why Australian mammals are so different from those found in other countries.
9. What do taxonomists in museums do? Why is their work important?
10. Suggest how placental mammals got their name.
11. Use the timeline in figure 3.44 to answer the following questions.

a. About how many years ago did dinosaurs become extinct?
b. In which epoch did fossils of swimming and flying mammals appear?
c. In which epoch did fossils of the first marsupials appear?
d. About how many years ago did Aborigines arrive in Australia?

12. Find out more about one placental mammal, marsupial or monotreme and report on your information.
13. a. How are present-day wombats different from their ancient ancestors?

b. List features of each of the following and suggest which living animal it is most similar to today.
i. Procoptodon
ii. Diprotodon optatum

14. Look at figure 3.43 of prehistoric animals.
Which animals alive today are they most similar to? Give reasons for your answers.
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Evaluate and create

15. Construct a triple Venn diagram to show the similarities, differences
and examples of the three mammal groups.

16. SIS 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 hours after birth. Although hedgehogs are mammals and
they look a little like echidnas because of their spines, they are not
classified as monotremes.
a. Find out whether hedgehogs are placental mammals or marsupials.
b. How do hedgehogs differ from echidnas?
c. A porcupine also has spines. What type of mammal is a porcupine?
d. How are porcupines different from hedgehogs and echidnas?

   
   

   
    

       
            Marsup

ialsP
la

ce

nt
al m

ammals

                               Monotremes

17. SIS

a. List theories proposed as to why Australia’s megafauna became extinct.
b. Find out which theory is most recently supported?
c. Which theory do you support? Justify your response.

18. Refer back to the timeline in figure 3.44.
a. List the seven epochs in order of most recent to least recent.
b. In which epoch did marsupials appear in Australia? How do we know this?
c. Earth’s greatest ice age was in the Pliocene epoch. When was this? What other events occurred then?
d. Look up other sources to find out what other important events occurred, and add these to your timeline.

19. Find out more about Australia’s prehistoric marsupials, and summarise your findings (or present as a poster,
poem or story).

20. Besides the Cenozoic, what are the other nine eras used to describe the history of the Earth? Draw a timeline
showing all ten eras, including their periods, times in millions of years and any other information you can
locate.

21. Research and report on one of the following topics of research in Australia.
• Platypus genome
• Platypus milk and lactation
• Platypus venom
• Platypus sex chromosomes and mating
• Koala diet
• Koala diseases
• Koala reproduction
• Tamar wallabies
• Bilbies

22. a. How many chromosomes decide the sex of a platypus?
b. Compare this number of sex-determining chromosomes in other mammals.
c. Propose a reason for this difference.
d. Investigate recent related research to evaluate your proposal.

Fully worked solutions and sample responses are available in your digital formats.
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3.9 Invertebrates
LEARNING INTENTION

At the end of this subtopic you will be able to recall the features used to distinguish invertebrates into eight major
phyla, recall examples from each phylum and understand how various features have developed to be well suited
to their specific function.

3.9.1 Common features of invertebrates
Feel a little itchy? Did you feed something in your sleep — or were you awake? Was it a flea, an insect, a
worm or a louse? Did it burrow its way inside you to feed or did it get its food while crawling on your skin?
Chances are it might have been an invertebrate — a creature with no backbone. About 95 per cent of animals
are invertebrates. Look at figure 3.46- how many groups and examples can you recognise?

int-0938

ewbk-4028

FIGURE 3.46 The eight major phyla of invertebrates  — Arthropoda, Mollusca, Echinodermata, Porifera, Cnidaria,
Annelida, Nematoda and Platyhelminthes, shown in a dichotomous key.

Arthropods

Paired, jointed legs

shell or rough,

spiny skin

Rough spiny

skin

Spongy body

with holes

Soft body, hard

shell

Has tentacles

Soft outer body

No legs

segmented

internally

Has no tentacles

Soft body without holes

Not segmented

internally

Round body Flat body

Invertebrates

Molluscs Echinoderms

Porifera

Cnidarians

Annelids

Nematodes Platyhelminthes

EXTENSION: Extend your understanding of scientific language

The term platys comes from the Greek term meaning ‘flat’; helminth comes from the Greek word for ‘worm’; nema
comes from the Greek term for ‘thread’; and mollusc comes from the Latin term mollis, meaning ‘soft’.
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Parasites
parasite an organism that lives on
or within another organism, to get
all or some of its nourishment

endoparasite parasite that lives
inside its host

ectoparasite parasite that lives
on the outside of its

vector an organism that does not
cause disease, but transports
another disease-causing
organism

Some organisms obtain their nutrients by feeding on other living organisms. These
are called parasites. Endoparasites, such as tapeworms, live inside their hosts,
whereas ectoparasites, such as head lice, live on the outside. Some of these
organisms also act as carriers or vectors, transporting disease-causing organisms
from one animal to another.

A number of the invertebrate groups contain organisms that may find you quite tasty. There are some well-known
human parasites in the following groups of invertebrates:

• arthropods (for example, head lice, mosquitoes, fleas, ticks and mites)
• nematodes (for example, threadworms, hookworms and pinworms)
• platyhelminthes (for example, liver flukes and tapeworms)
• annelids (for example, leeches).

3.9.2 Arthropods arthropod animal that has an
exoskeleton, a segmented body
and jointed legs (e.g. insects,
crabs)About 80 per cent of invertebrates are arthropods. Arthropods can be classified on

the basis of the organisation and number of their legs.

int-0939

ewbk-4030

FIGURE 3.47 The classification of arthropods

Arthropods

Legs on every segment except

head and last segment
Legs on thorax only

Chilopods Diplopods

2 pairs of legs on

each segment;

tubular body

1 pair of legs on

each segment;

flattened body

Insects Arachnids Crustaceans

3 pairs of legs 4 pairs of legs
5 or more pairs

of legs

ACTIVITY: Create a local arthropod field guide

a. Record observations and take photographs of at least ten arthropods in your local area.
b. Use keys to identify the arthropods in your photo collection.
c. Using your photographs and observations, create a field guide that can be used by others.
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3.9.3 Insects
FIGURE 3.48 The proboscis of a female
mosquito has sharp needles that poke out
when a blood vessel in its victim is pierced.

Antenna

Thorax

Eye

Head

Abdomen

Proboscis

Insects’ bodies are divided into three parts — the head,
thorax (chest) and abdomen (stomach) — and have three
pairs of legs attached. Most have either one or two pairs of
wings, a characteristic that separates them from any other
invertebrate animal.

The head, thorax and abdomen of a mosquito can be seen
in figure 3.48. As there are three pairs of legs attached to
the thorax, it is classified as an insect. The proboscis of a
female mosquito has sharp needles that poke out when a
blood vessel in its victim is pierced.

DISCUSSION

Using the knowledge that pteron is Greek for ‘wing’ and the prefix translations in figure 3.49, can you suggest
a feature that these insects all share, and one that can be used to separate them? Compare the chosen feature
with those around you. Were there features suggested by others that were better choices?

FIGURE 3.49 Example of different insects

Moths ButterfliesFlies Mosquitoes

Class: Insecta

Order: Orthoptera

ortho = ‘straight’

Order: Diptera

di = ‘two’

Order: Lepidoptera

lepido = ‘scale’

Grasshoppers Crickets

3.9.5 Functional features of insects
All insects have the same basic mouthparts, but over millions of years, depending on their particular diet, they
have developed in different ways. Most insects either bite off pieces of food and chew them or suck up liquids
such as nectar or blood.

Sap and nectar sucking insects
Some insects may obtain their food by sucking sap from plants. The shape of an insect’s head can often
suggest the sort of food it eats. A sap-sucking insect usually has a tiny head with a long, pointed tube (such as
a proboscis) extending from its mouth. The shape of this tube well suits it to sucking up sap.
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Moths and butterflies have a long tubular proboscis that unrolls to reach the nectar within a flower. They use
muscles that act like an elastic rod to coil it up under their head when they are not feeding. A hawk moth has
an unusually long proboscis — it is often longer than its body.

FIGURE 3.50 a. Bee fly proboscis; b. Dragonfly mouth; c. Hawk moth proboscis, d. Butterfly proboscis

a. b.

c. d.

EXTENSION: The danger of mosquitoes

FIGURE 3.51 A mosquito’s head as it is seen through a
microscope lens

Although adult mosquitoes feed on the sugar
in plants, the females in some species must
have one or more blood meals to produce eggs.
In most species of mosquito, the female has a
sharp, tubular proboscis well suited to piercing
and sucking. Male mosquitoes never suck blood.
Female mosquitoes may pass on malaria, yellow
fever, elephantiasis and filariasis while obtaining
blood, because they inject infected saliva into
their hosts.
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Biting and chewing insects
Some insects have feeding structures that are designed for biting and chewing. They usually eat plants and have
a large head to support the strong muscles and jaws that are needed to get through the tough plant tissue.

int-8170

ewbk-6650

FIGURE 3.52 Categorising insects that suck and insects that chew

Butterflies

and moths

Mosquitoes

and flies

Ants, bees,

wasps

Armour-like

scales

Beetles and

weevils

Leathery

wings

Grasshoppers

and crickets

Insects

Sucking mouthparts

4 wings
Fewer than

4 wings

Chewing mouthparts

Wings

membranous

Wings not

membranous

Resourceseses
Resources

Digital document Human endeavours in classification (doc-26461)

eWorkbook Classifying invertebrates (ewbk-4032)

Video eLesson Praying mantis (eles-2208)
The movement of invertebrates (eles-4235)
Insects under the microscope (eles-4236)

Additional automatically marked question sets
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3.9 Exercise

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.

Select your pathway

LEVEL 1
Questions
1, 2, 3, 8, 11, 14, 15, 20

LEVEL 2
Questions
3, 4, 5, 9, 13, 16, 19, 22

LEVEL 3
Questions
6, 7, 10, 12, 17, 18, 21

Remember and understand

1. Identify whether the following statements are TRUE or FALSE. Rewrite any false responses to make them true.
a. Animals without backbones are called invertebrates.
b. About 80% of invertebrates are molluscs.
c. Annelids can be classified on the basis of the organisation and number of their legs.
d. Invertebrates without legs include molluscs, echinoderms, porifera, cnidarians, annelids, nematodes and

Platyhelminthes.
2. Match the invertebrate phylum to its example from the options in the right-hand column.

Phylum Example

a. Annelids A. Threadworms

b. Arthropods B. Slugs

c. Cnidarians C. Tube sponges

d. Echinoderms D. Sea urchins

e. Molluscs E. Grasshoppers

f. Nematodes F. Tapeworms

g. Platyhelminthes G. Earthworms

h. Porifera H. Jellyfish

3. List two features shared by the members of each invertebrate phylum.
Arthropodsa. Molluscsb. Echinodermsc. Poriferad.
Cnidarianse. Annelidsf. Nematodesg. Platyhelminthesh.

4. Consider what you have learnt about the structural features of insects to answer the questions that follow.
a. State the three parts in which an insect’s body can be divided.
b. State the number of legs you would expect an insect to possess.
c. Describe what a proboscis is used for.

5. Identify each Arthropod group with its number of legs and give an example.

TABLE A comparison of different arthropod groups

Arthropod group Number of legs Example

a. Arachnids

b. Chilopods

c. Crustaceans

d. Diplopods

e. Insects

6. Outline how the types of heads and mouthparts of insects can tell you about the way that they live and feed.
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Apply and analyse

7. Read the following information about bedbugs carefully, and answer the question that follows.

Understanding bedbugs

Bedbugs (Cimex lectularius) come out at night and feed on the blood of
mammals and birds. Their mouthparts are well suited to piercing their
host’s skin. They have barbed structures for piercing and sawing. The bugs
have a pair of tubes, one of which inject saliva containing a substance that
stops the blood from clotting, while the other sucks up the blood and saliva
mixture. They usually feed just before dawn if the temperature is above
13 °C and may take five minutes or more to extract their meal before
scurrying off to digest it and rest.

Explain how bedbugs are able to effectively feed on humans, using the relevant bedbug information
from the passage in your own words.

8. Distinguish between endoparasites and ectoparasites and provide an example of each.
9. Use the invertebrate key in figure 3.46 identify the invertebrate group to which the invertebrate

belongs.
a. I have paired and jointed legs and my body is in sections.
b. I have a spongy body with many holes, but no shell or legs.
c. I have no legs, shell or tentacles, but I have a soft round segmented body.
d. I have rough spiny skin, but no legs.

10. Use the invertebrate key in figure 3.46 identify the shared features between each of the following pairs.
a. Nematodes and platyhelminthes
b. Molluscs and annelids
c. Arthropods and cnidarians
d. Arthropods and annelids

11. MC Use the invertebrate key in figure 3.46 identify which of the following pairs have the most in
common.
A. Arthropods and annelids
B. Echinoderms and molluscs
C. Poriferans and platyhelminthes
D. Cnidarians and echinoderms

12. SIS

a. In a table, list the features of slugs, earthworms and snails.
b. Highlight or circle features that they all have in common.
c. Which two appear to have most in common?
d. Use the invertebrate key to see if your data are supported by their classification group.
e. Discuss your findings.

13. Construct a table to show examples of arthropods, nematodes, platyhelminthes and annelids that can
be human parasites.

14. Use the arthropod’ key (Figure 3.47) to identify the group that contains arthropods with:
a. legs on thorax only and three pairs of legs
b. legs on every segment except head and last segment, two pairs of legs on each segment and a

tubular body
c. legs on thorax only and five or more pairs of legs.

15. Use the insect key (refer back to Figure 3.52) to identify the group that possesses:
a. chewing parts and membranous wings
b. sucking mouthparts and 4 wings
c. chewing parts and leathery wings.
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16. Use the insect key (Figure 3.52) to identify features that differentiate:
a. mosquitoes from butterflies
b. mosquitoes from bees
c. beetles from grasshoppers.

Evaluate and create

17. a. Use the insect key (Figure 3.52) to classify a variety of insects into their groups.
b. Did you have any difficulties using the key? Suggest any changes that you could make to

improve it.
18. SIS Use a magnifying glass or stereo microscope to observe and sketch the heads of a range of

insects. Pay special attention to the parts that may be involved in feeding. Suggest what types of food
each of the insects might eat and how they might obtain these.

19. SIS Find out why cnidarians are no longer classified as coelenterates.
20. Use the Alien circular key to answer the following questions.       

One  

         wing

        Two

   wings
Three         

  wings

Three

eyes

Trisee
Two

eyes

Bisee

Four

eyes

  Antennae

          Biting

        mouth-

parts

            Piercing

      mouth-

parts
Round

head

Trian-

gular

head

Square

   head

One

eye

Sharp
       proboscis

Blunt

    proboscis

No    

               antennae

Green

Purple

Stinger

Bozo
Bobo

No

stinger

Blockhead

Triaghead

Gazer

Solosee

Noner

Sharpy

Feeler

Peeler

Bitpart

Bisharp

Alien

‘insect’

         Four

wings

a. Identify the ‘insect’ creatures from another planet.
i. Green with antennae and one wing
ii. Three wings and a square head
iii. Sharp proboscis, one wing and no antennae
iv. Round head, a stinger and three wings

b. Describe the characteristics of a trisee, a peeler and a bitpart.
c. Make a sketch of a gazer and a bozo.
d. Which of the following are most similar; a bisharp, a noner and a peeler? Justify your response.

21. SIS Describe how you would design a mask to model the feeding parts of several different insects.       

22. SIS

a. Find out the similarities and differences between locusts and grasshoppers and present your results
in a Venn diagram.

b. Research the functions of the Australian Plague Locust Commission (APLC).
c. Identify, research and report on a question or problem related to locust plagues.

Fully worked solutions and sample responses are available in your digital formats.
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3.10 Classifying plants

LEARNING INTENTION

At the end of this subtopic, you will be able to explain the presence, absence or patterns in structural or
reproductive structures can be used to classify plants and how their specific adaptation can enhance their
chances of survival.

3.10.1 Using patterns to classify plants
More than 23 centuries ago, a Greek philosopher named Aristotle developed one of the first widely used
classification schemes (shown in figure 3.53). He divided plants into groups on the basis of their type of stem.
Although this is still a useful system, like most classification systems it has limitations.

int-8168

ewbk-4034

FIGURE 3.53 Classification of plants

Phloem Plants

Angiosperms

(flowering plants)

Gymnosperms

(conifers)

Contain vascular

tissue (e.g. xylem

and phloem)

Do not contain

vascular tissue

Bryophytes

(mosses and liverworts)

Produce seeds

Pteridophytes

(ferns)

Produce flowers

with seeds

Do not produce flowers;

seeds in woody cones

Do not produce

seeds

Mainly found on land;

have true roots, leaves,

stems.

Examples: fruit trees,

daffodil, wattle

Found on land; have true

roots; most have fine,

needle-like leaves.

Examples: cypress, pine,

cedar

Found in moist, cool and

shaded areas; lack true

roots, stems and leaves.

Examples: mosses and

liverworts

Xylem

Plant stem

Found in moist, cool and

shaded areas; have true

roots and stems and

produce spores on

underside of leaf-like

fronds.

Examples: maidenhair

fern, tree fern, bracken
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tracheophyta plants with a
vascular system

pteridophytes vascular plants
that produce spores usually
located on the underside of their
leaves

gymnosperms vascular plants
that produce seeds in woody
cones, but do not produce
flowers

angiosperms vascular plants that
produce seeds and flowers

vascular tissue plant tissue
involved in the transport of
substances within the plant (and
in plant support)

Biologists often use the presence, absence or patterns in structural features or
reproductive structures to group, classify and identify different types of plants. Plants
that contain vascular tissue belong to a group called tracheophyta (= ‘windpipe’
+ ‘plant’), also referred to as plants with stems. Ferns (pteridophytes), conifers
(gymnosperms) and flowering plants (angiosperms) all contain vascular tissue.
Mosses and liverworts do not.

Vascular tissue consists of cells that make up tube-like structures that conduct (or
transport) materials along the stem of a plant. Xylem and phloem are two types of
conducting tissues. Xylem transports water and minerals from the roots up to the
leaves, whereas phloem carries mainly sugars throughout the plant.

3.10.2 The language of plants

FIGURE 3.54 The scientific
name for this bottlebrush tree is
Callistemon citrinus.

Plants can be described using different words, depending on a person’s
purpose. For example, in describing a bottlebrush tree:

• a scientist would refer to its correct botanical name as
Callistemon citrinus and say it belonged to the angiosperm or
flowering plant group

• a gardener might say ‘I planted a new tree called a bottlebrush’
• a horticulturalist would tend to use both scientific and common

names.

Gardeners use words like ‘tree’, ‘shrub’, ‘herb’ and ‘grass’ to describe
groups of plants. To a scientist, a tree could belong to the angiosperm
or gymnosperm group. A scientist would carefully examine the
characteristics of the plant to find out whether it had flowers, seeds and
fruit, or cones containing seeds. The scientific names for individual
plants and groups of plants are more specific than the common names.

Build your knowledge of scientific language

The prefix gymno comes from the Greek word gymnos, meaning
‘naked’; angio comes from the word angios, meaning ‘vessel’; phyton
comes from the word phyton, meaning ‘plant’; and pterido comes
from the word pteron, meaning ‘feather’.

3.10.3 Evergreen quest
Have you ever grown a herb garden — your own ‘evergreen quest’? Many believe that the use of herbal
remedies to treat simple ailments is as old as the human race itself. From early hunting and gathering times,
humans have had a close relationship with plants as sources of both food and medicine. Ancient civilisations
of Egyptians, Chinese, Persian, Greeks and Romans all practised herbalism.

The herbs (and spices) in your kitchen could have medicinal properties — do you know what effects they might
have on you?

CASE STUDY: Grow your own herbs

Try growing these common herbs in your own garden or planter box. xylem vascular tissue that carries
water and minerals from the roots
up to the leaves

phloem vascular tissue that
transports organic substances
(such as sugars) within plants

Vascular tissue consists of cells that make up tube-like structures that conduct (or
transport) materials along the stem of a plant. Xylem and phloem are two types of
conducting tissues. Xylem transports water and minerals from the roots up to the
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leaves, whereas phloem carries mainly sugars throughout the plant. The dichotomous key on the opposite page
shows one way these and other features may be used to group different types of plants.

FIGURE 3.55 Common garden herbs you might try growing at home.

Thyme Lemon thyme

Sweet basil Dill
Lemon balm

Rosemary Parsley

• Thyme is used to make tea for treating stomach cramps, indigestion, colic and gas retention.
• Lemon thyme smells and tastes like lemon. A few sprigs of lemon thyme in boiling water can make

refreshing herbal tea. It is also useful for treating asthma and coughing, and is considered great for
boosting your immune system.

• Sweet basil (such as Greek basil) has tiny leaves with a spicy fragrance. Basil is best eaten fresh,
rather than dried, and goes well with tomato-based dishes. It also helps digestion and relieves
constipation.

• Dill is valued for its leaves in spring and its seed in autumn. Its flowers are pale yellow and stems grey-
green. Dill is added to soups and fish dishes to enhance their flavour. It has also been used as a hair
restorer, and as a tea for digestive ailments and to help relieve flatulence.

• Lemon balm is fabulous in salads and refreshing in iced tea. Its healing properties include promoting
the relief of tension and restlessness. It also soothes toothache and headaches and relieves stomach-
aches, indigestion and heartburn. Freshly crushed leaves have been used to soothe and cleanse
wounds.

• Rosemary can be added to roast potatoes and garlic for a tasty feast. Oil extracted from the leaves
and flowers is also used for stomach complaints, gas retention and cramping muscles and limbs —
and for aromatic baths.

• Parsley is rich in vitamins A and C. A brew made from the roots is recommended in all ailments of
the digestive and urinary tracts. Freshly crushed leaves are also used as a compress for insect bites.
Although parsley is often used as a garnish, tabouli is an example of a food made mainly from parsley.

ACTIVITY: Your school’s gardens: a field guide

a. In pairs, walk around your school grounds and select ten plants.
b. Draw a sketch of each and add as many details as you can next to your diagram.
c. Construct a key to organise these plants into groups.
d. Use field guides and the internet to find out the identity of these plants.
e. Combine your data with that of other groups in your class and use it to construct a plant field guide

and key for your school grounds.

DISCUSSION

Even though they might be delicious or provide essential nutrients, many of the plants we grow to eat in Australia
are not native to our environment. This can have significant impacts on native plants and animals. Blackberries
are one such introduced species that has become a significant problem in some parts of Australia.

Discuss whether all blackberry plants should be destroyed in Australia  — including those used for growing
commercial berries on farms. To help you evaluate the issue, create a PMI chart.

128 Jacaranda Science Quest 7 Victorian Curriculum Second Edition

UNCORRECTED PAGE PROOFS

UNCORRECTED PAGE PROOFS



“c03Classification_PrintPDF” — 2020/8/5 — 23:31 — page 129 — #68

3.10.4 Plants beware
History is full of myths and stories about the ‘magical’ — and sometimes supernatural — properties and uses of
plants, and about plants that carry out unusual ‘unplant-like’ activities. Some of these stories contain elements
of truth.

Witchcraft, superstition and customs
FIGURE 3.56 A four-leaved
clover

For hundreds of years, some plants have been associated with witchcraft
and superstition. For example, the four-leaved form of clover (Trifolium
repens) that is occasionally found has been considered to be a token bringing
good luck. Another type of clover, Trifolium pratense, was thought to
guard against witchcraft. In some cultures, people once used garlic (Allium
sativum) to protect them against witchcraft and sorcery; some even added it
to animal foods to protect them against evil.

Poisons and stinging hairs

FIGURE 3.57 Stinging hairs covering the leaves
of a giant stinging tree

Inhabitants of tropical forests used some plants to make
arrow poison. In Asia and South America, some species
of the genus Strychnos were used to obtain arrow poison
from their roots and bark. The poison used on the arrows
was curare. Although a person hit with a poisoned arrow
could still think and sense things for quite some time,
organs involved in movement would gradually fail to
function. In the end, the person’s ability to speak would
disappear, followed by the lack of movement in other
areas (such as the face) and, finally, death.

Another type of plant with a sting is the giant stinging
tree (Dendrocnide excelsa), which has large heart-shaped
leaves covered with fine stinging hairs. It is commonly
found in the rainforests of Queensland and New South
Wales. Merely brushing against its leaves can result in
a severe burning sensation that may persist for several
months. Some people suggest that the juice of cunjevoi lilies (Alocasia macrorrhizos), squeezed over the stings,
will relieve the stinging.

Plants of prey
Some plants found in nitrogen-deficient soil ‘eat’ insects to supplement their nitrogen. Attracted by the smell
of food and a safe landing place, insects can be lured into plants that are not what they seem. The Venus flytrap
(Dionaea muscipula), for example, has a special trap with a hinged lid. As soon as an insect touches the trigger
bristles on the trap’s upper surface, the trap springs shut. The insect is then trapped in a cage-like prison. Acids
and special substances called enzymes are secreted from the plant. These slowly break down the soft parts of the
insect’s body. It may take the Venus flytrap two weeks to fully digest a damselfly. When the trap reopens, the
insect’s hard exoskeleton, including its wings, is blown away by the wind.

Sundews (Drosera spp.) are another group of insect-eating plants, of which there are more than 50 different
species in Australia. The upper part of the leaf is covered with thin red tentacles that are covered in a sticky
substance. If an insect touches the tentacles, they bend inwards and trap it. The body of the trapped insect is
then digested.
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FIGURE 3.58 A Venus flytrap FIGURE 3.59 Sundews covered in a sticky substance

DISCUSSION

Dangerous plants FIGURE 3.60 Fool’s
parsleyDon’t get edible parsley mixed up with fool’s parsley, which may look similar but

can be poisonous. It can be distinguished from parsley by crushing its leaves,
which give an offensive, nauseating odour resembling the stench of mouse
droppings!

What are some other examples of plants that you need to be wary of?

Do some people have bad reactions to plants that others don’t?

Have you every had a negative reaction to a plant  — either by coming into contact
with it, or eating it?

Resourceseses
Resources

eWorkbook Getting to know plants (ewbk-4036)

Video eLesson Growing plants in Australia (eles-0055)

Additional automatically marked question sets

3.10 Exercise

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.

Select your pathway

LEVEL 1
Questions
1, 2, 4, 9, 12, 16, 18

LEVEL 2
Questions
3, 5, 7, 10, 13, 17, 20

LEVEL 3
Questions
6, 8, 11, 14, 15, 19, 21
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Remember and understand

1. Identify whether the statements are TRUE or FALSE. Rewrite any false responses to make them true..
a. Aristotle was a Greek philosopher who developed one of the first widely used classification schemes.
b. Biologists often use the presence, absence or patterns in structural or reproductive structures to group,

classify and identity different types of plants.
c. Plants that contain vascular tissue (e.g., xylem and phloem) belong to the group Bryophyta
d. In vascular plants, the phloem transports water and minerals from the roots up to the leaves, whereas the

xylem carries sugars throughout the plant.
e. Flowering plants, conifers, and ferns possess vascular tissue whereas mosses and liverworts do not.

2. Match the scientific term with its common name and provide an example.
Common names: Conifers, Ferns, Flowering plants, Mosses and liverworts
Examples: Cypress trees, Fruit trees, Maidenhair ferns, Mosses

The scientific and common names of different plants

Scientific term Common name Example

a. Angiosperms

b. Bryophytes

c. Gymnosperms

d. Pteridophytes

3. Consider what you have learnt about plants in this topic.
a. List two features shared by Angiosperms and Gymnosperms.
b. Identify a feature that distinguishes Angiosperms from Gymnosperms.

4. Complete the table by identifying whether the features (vascular tissue, flowers or seeds) are present or not
present. Use ‘Yes’ for present and ‘No’ for not present.

Features of different plant groups

Plant group Vascular tissue Flowers Seeds

a. Angiosperms

b. Bryophytes

c. Gymnosperms

d. Pteridophytes

5. Match the scientific name of each listed plant to its common name.

Scientific name Common name

a. Allium sativum A. Four-leaved clover

b. Dendrocnide excelsa B. Garlic

c. Dionaea muscipula C. Giant stinging tree

d. Trifolium repens D. Venus flytrap

6. Describe the advantages to plants of being able to catch and digest animals as well as to photosynthesise.
7. Recall which of the following herbs ((i) Rosemary (ii) Sweet basil, (iii) Parsley, or (iv) Lemon balm, can be used:

a. as a compress for insect bites
b. to soothe headaches and help relieve tension and restlessness
c. for stomach complaints, gas retention, and cramping muscles and limbs
d. to help digestion and relive constipation.

Apply and analyse

8. Suggest why the inner surface of the leaves of a Venus flytrap has both nectar-producing glands and
digestive glands.

9. Use the Classification of plants key (Figure 3.53) to identify the group of plants that:
a. do not contain vascular tissue
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b. contain vascular tissue and produce flowers with seeds
c. contain vascular tissue, do not produce flowers, but have seeds in woody cones
d. contain vascular tissue, but do not produce seeds.

10. Make a list of ten plants you already know. To which plant group does each belong?
11. Use the features shown in the ‘Classification of plants’ key (Figure 3.53) to construct Venn diagrams that

compare the following groups:
a. Angiosperms and Gymnosperms
b. Angiosperms and Pteridophytes
c. Angiosperms and Bryophytes

12. What does a taxonomist in a herbarium do? Why is this job important?
13. Find out the meaning of ‘toxicology’ and then find examples of Australian plant toxicology research.
14. a. Find three examples each of a tree, shrub, herb and grass. Observe and record five characteristics for each

of these plants.
b. Using your observations, decide which scientific plant group each example belongs to.
c. Use field guides or keys to identify the plants you observed.

15. Growing up you may have picked dandelions, carefully blowing off the florets and watching them scatter and
be taken off by the wind.
Dandelions are actually considered weeds. Research and explain why they are classed as weeds..

Evaluate and create

16. Summarise the information on the herbs described in this section into a mind map.
17. Design a key that uses the following features, in the order given, to separate ferns, mosses and liverworts,

conifers and flowering plants.
• Seeds or no seeds
• Seeds in cones or seeds in flowers
• Stem or no stem

18. SIS Design a key to help a gardener tell the difference between trees, shrubs, herbs and grasses.
19. SIS Australia has about a thousand species of plants that are considered to be toxic to humans and our

livestock. Of these, 60 per cent are natives. Investigate and report on an example of a toxic plant within each
of these Australian plant families:
a. legumes (Fabaceae, Mimosaceae)
b. nightshades and tobaccos (Solanaceae)
c. buttercups (Ranunuclaceae)
d. cycads (Cycadaceae, Zamiaceae).

20. SIS

a. Construct a table with the following headings.
• Genus or species
• Description of useful plant part
• Beneficial effects
• Other details

b. Complete the table with details on the following herbs, using the information in this section and your own
research. In the ‘Description’ column, you could insert a photo or drawing of the herb.
i. Peppermint (Mentha piperita)
ii. Sweet basil (Ocimum basilicum)
iii. Borage (Borago officinalis)
iv. Thyme (Thymus serpyllum)
v. Rosemary (Rosmarinus officinalis)
vi. Parsley (Petroselinum sativum)

c. Reformat your table into a visual map.
e. Select one of your herbs and find a recipe that uses it.

21. SIS

a. Use the figure to organise and record your research on a herb of your choice.
b. In the ‘action’ phase, use your information to set up an experiment to grow your herb.
c. Take photographs throughout your experiment and keep a journal to record all of your observations.
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What do I already 

know about 

this herb?

How does what I have

found out connect with

what I already know

about this herb?

What is really 

relevant from all

I have found out

about this herb?

How is the

relevant material

best organised?

What is the best

way to organise

the material on

my herb?

How will I use

this information

to grow my herb?

DO IT

Gather my

thoughts
Expand

Research

Select Organise Sequence Action

e. Summarise your observations.
f. Explain how you might improve the design of your investigation.

Fully worked solutions and sample responses are available in your digital formats.

3.11 The unique flora of Australia

LEARNING INTENTION

At the end of this subtopic you will be able to describe the variety of unique and diverse Australian plants and
identify the floral emblem for each Australian state and territory.

3.11.1 Snugglepot and Cuddlepie
When you were young, did you read about the adventures of the Gumnut Babies, Snugglepot and Cuddlepie?
They lived in the Australian bush and were constantly bothered by the Big Bad Banksia Man. Did you know
they are based on real Australian plants?

DISCUSSION
FIGURE 3.61 May Gibbs was inspired by
our Australian bush.

Cecelia May Gibbs was born in England in 1877, and moved
to Australia in 1881. She grew up in Perth, fascinated by native
Australian plants and animals from a young age. Gibbs’ family
were creative — her father was an artist and cartoonist — and
she began drawing the flora and fauna she saw around her
from a very young age. She published her first Snugglepot and
Cuddlepie story in 1918.

What other artists and writers were inspired by Australia’s natural
environment?

Can you think of any other characters in books, film or television
that are based on Australian animals or plants?

Discuss in groups what Australian animals or plants you would
include if you wrote a story and explain why you would include
them.
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3.11.2 Genus: Eucalyptus
The genus Eucalyptus includes gums, stringybarks, peppermints, boxes, mallees, ironbarks and ashes. Of the
800 species, all but 13 are endemic to Australia. Snugglepot and Cuddlepie, the Gumnut Babies, were inspired
by the flowers of this group of plants., as shown in figure 3.62.

FIGURE 3.62 The Gumnut Babies
Snugglepot and Cuddlepie were based on
the flowers of a eucalypt.

FIGURE 3.63 The flowers of a eucalypt

Resourceseses
Resources

Interactivity Adaptations in Eucalyptus trees (int-3432)

3.11.3 Family: Proteaceae
Not all flowers have soft bright ribbon-like petals. You may not even recognise the flowers of many of our native
Australian plants.

The early landmass Gondwana was the centre of the origin of the family Proteaceae, and it is in Australia
that this family has the greatest diversity. This group includes banksias, grevilleas, hakeas, macadamias and
waratahs. Many of these have roots that are very efficient at absorbing water and nutrients and they are often
able to grow in soil that may be deficient in nitrogen and phosphorus.

FIGURE 3.63 An A Grevillea. There are more than
360 species of Grevillea.

FIGURE 3.64 A Hakea
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FIGURE 3.65 Macadamia flowers and nuts

FIGURE 3.66 Telopea, commonly
known as waratah.

FIGURE 3.67 The Banksia Man is based on the Banksia
follicle, which is a woody, cone-like structure that develops
after a Banksia flowers.

FIGURE 3.68 A Banksia flower

Genus: Banksia
Of the 76 species of Banksia, all but one is native to Australia. All members of this genus have distinctive flower
clusters or spikes. Each of these spikes is made up of hundreds (sometimes thousands) of tiny individual flowers
with long, stiff projecting styles. Once fertilised, the outer parts of the flower die off and the fruit body develops
into a hard, woody cone-like structure called a follicle. The seeds within these fruits are protected from foraging
animals and fire. In many species, the seeds are not released until they are completely dried out or burnt.
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SCIENCE AS A HUMAN ENDEAVOUR: Joseph Banks (1743–1820)

FIGURE 3.69 Sir Joseph BanksAround 1782, the genus Banksia was named after English
naturalist Sir Joseph Banks (1743–1820). As a young man,
Banks travelled to Australia on Captain Cook’s first Pacific
voyage (1768–1771). Many of the specimens that he recorded
and collected (including both Banksia and Eucalyptus) had
never been seen before in his homeland.

Swedish naturalist Carl Linnaeus, was so impressed with
Bank’s collections that he proposed that our country should
have been named Banksia rather than Australia.

Joseph Banks’ passion for botany and flora, and the collection
of these specimens from far and wide, meant that Kew Gardens
in London became one of the most diverse botanical gardens
worldwide.

The work of Sir Joseph Banks greatly influenced worldwide
appreciation for the beautiful flora we have in Australia.

ACTIVITY: Floral emblems of Australia

Did you know that each state and territory of Australia has its own floral emblem? Table 3.7 shows the floral
emblems of each Australian state or territory Which of these flowers have you seen before? Discuss possible
reasons for the selections of each of these flower emblems..

TABLE 3.7 Floral emblems of Australia

State Australian Capital Territory

Common name Royal bluebell

Scientific name Wahlenbergia gloriosa

State New South Wales
Common name Waratah
Scientific name Telopea speciosissima
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State Victoria
Common name Common heath
Scientific name Epacris impressa

State Queensland
Common name Cooktown orchid
Scientific name Dendrobium phalaenopsis

State Northern Territory

Common name Sturt’s desert rose
Scientific name Gossypium sturtianum

State Tasmania
Common name Tasmanian blue gum

Scientific name Eucalyptus globulus

State South Australia
Common name Sturt’s desert pea

Scientific name Swainsona formosa

State Western Australia
Common name Red and green kangaroo paw

Scientific name Anigozanthos manglesii
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3.11 Exercise

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.

Select your pathway

LEVEL 1
Questions
1, 2, 4, 6

LEVEL 2
Questions
3, 5, 7, 9

LEVEL 3
Questions
8, 10, 11

Remember and understand

1. Identify whether the following statements are TRUE or FALSE. Rewrite any false responses to make them true.
a. Stringybarks, gums, mallees and ironbarks are all members of the Banksia genus.
b. Of the 800 species in the Eucalyptus genus, all except 13 are endemic to Australia.
c. The Proteaceae family includes banksias, grevilleas, hakeas, macadamias and galahs.
d. Of the 76 species of Banksia, all but one is native to Australia.

2. Consider what you have learned about Australian plants
a. List four Australian members of the Proteaceae family.
b. List four Australian examples of the Eucalyptus genus.

3. a. Recall who the Banksia genus is named after.
b. Describe the fruit and flowers of the Banksia.

4. State which type of plant Snugglepot and Cuddlepie, from May Gibbs’s stories, were inspired by.
5. Match the floral emblem of the states and territories of Australia to their common names listed.

Australian State or Territory Common name of floral emblem

a. Australian Capital Territory A. Common heath

b. New South Wales B. Cooktown orchid

c. Northern Territory C. Red and green kangaroo paw

d. Queensland D. Royal bluebell

e. South Australia E. Sturt’s desert rose

f. Tasmania F. Tasmanian bluegum

g. Victoria G. Waratah

h. Western Australia H. Sturt’s desert pea

Apply and analyse

6. Who was May Gibbs? Why did she include Australian plants in her stories?
7. Find out who each of these Australian plants were named after and why they received these names.

Warataha. Proteusb. Grevilleac. Hakead. Banksiae.

8. SIS Investigate and report on Australian research into Australian plants.

9. SIS Select two examples of Australian plants. Research and report on the history and importance of
these plants.

10. Write a report on the importance of native flora in your life.
11. Each Australian state and territory has its own floral emblem. Research:

a. the key features of each plant
b. why these plants were selected
c. any scientific research or interesting information.

Fully worked solutions and sample responses are available in your digital formats.
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3.12 Algae, fungi and lichens

LEARNING INTENTION

At the end of this subtopic you will be able to explain the reasons why algae, fungi and lichens are no longer
classified as members of the plant kingdom.

3.12.1 Changing classification algae aquatic photosynthetic
organisms that are often
unicellular

fungi eukaryotic organisms that
generally use spores to reproduce
and contain cell walls made of
chitin

lichen mutualistic symbiotic
relationship of a fungus with an
alga and/or a cyanobacterium

Algae, fungi and lichen were once considered the most primitive plants on Earth.
These organisms do not produce flowers or seeds, nor do they have roots, stems
or leaves. On the basis of current information, many biologists no longer consider
them plants. The classication of these is shown on figure 3.73.

While most of these organisms are harmless to humans and other animals, some
are not. For example, some fungi can cause disease and blue-green algae can
poison water supplies.

Algae FIGURE 3.70 Giant kelp (seaweed) is
an alga.Characteristics:

• All live in water
• Often unicellular
• No true roots, stems, leaves or flowers
• No special tissue for transporting food or water
• Divided into groups depending on their colour
• Make their own food using photosynthesis

Examples: diatom, Neptune’s necklace, sea weed (figure 3.70)

Fungi
FIGURE 3.71 Not all mushrooms are safe
to eat! Some can be poisonous.

Characteristics:
• No true roots, stems, leaves or flowers
• Usually multicellular; some unicellular
• No chlorophyll and unable to make their own food
• Usually obtain their food from other living or dead

organisms
• Produce enzymes that break down food outside their cells
• Broken-down food is absorbed through their cell walls

Examples: yeast, mould, mushroom(figure 3.71), toadstool

Lichens FIGURE 3.72 Several types of lichen may
grow together.

Characteristics:
• Found on bare rocks (figure 3.72), bark of trees, in cold polar

regions and on mountain tops
• No true roots, stems, leaves or flowers
• Made up of two different organisms: an alga and a fungus
• Algal cells live among tiny fungal threads
• Algal cells photosynthesise and supply the fungus with food
• Fungus provides protection and anchorage for the algal cells
• Grow very slowly and are extremely long-lived
• Often responsible for breaking down rocks, allowing other

organisms to grow
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FIGURE 3.73 This key can be used to separate algae, fungi and lichens from plants.

1 No roots, stems, leaves or flowers ..................... Algae, fungi and lichens

Distinct leaves: with or without roots or flowers ................ Go to 2
2 No true roots or flowers .................. Bryophytes

True roots: with or without flowers ................ Go to 3
3 No flowers or seeds, reproduce by spores ................... Pteridophytes

Seed-bearing plants ................... Go to 4

4 Seeds in cones .................. Gymnosperms

Seeds produced in an ovary/flower .................... Angiosperms

FIGURE 3.74 Better dry between your toes or
you may get the fungal infection athlete’s foot
(Tinea pedis).

FIGURE 3.75 Mushrooms are fungi we eat, and
yeasts are very important in making bread and wine.

ACTIVITY: Lichen, fungi and algae in biology books

Look up lichens, algae and fungi in at least three different biology books and record whether they are classified
as belonging to the plant kingdom or to a different group. Try to find at least one biology book published before
1980. Why have ideas about the classification of lichens, algae and fungi changed? Use your data to complete
the table below.

Lichen, fungi and algae in textbooks

Reference title Date published Lichen grouping Fungi grouping Algae grouping

e.g. Text A 1983 Plant kingdom Plant kingdom Plant kingdom

e.g. Text B 1990 Fungi kingdom Fungi kingdom Protoctista kingdom

Resourceseses
Resources

eWorkbook Lichen, fungi and algae (ewbk-4038)

Additional automatically marked question sets
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3.12 Exercise

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.

Select your pathway

LEVEL 1:
Questions
1– 3, 6

LEVEL 2:
Questions
4, 5, 8, 9, 10

LEVEL 3:
Questions
7, 11, 12

Remember and understand

1. Identify whether the statements are TRUE or FALSE. Rewrite any false responses to make them true.
a. Algae, fungi and lichen do not produce flowers and seeds.
b. All algae live in water.
c. Algae are made up of a fungus and a lichen.
d. Although some fungi are multicellular, most are unicellular.
e. Fungi contain chlorophyll.
f. Fungi produce enzymes that break down food outside their cells.
g. Lichen grow very slowly and are extremely long-lived.
h. Lichen may be found on bare rocks, bark of trees and mountain tops.

2. Recall the group (Algae, Fungi, Lichens or Plants) to which the following belong:
a. diatoms
b. giant kelp (seaweed)
c. toadstools

d. the cause of athlete’s foot (tinea)
e. the source of penicillin.

3. Construct a table that summarises the characteristics of lichens, algae and fungi.

Apply and analyse

4. Lichens are mutualistic symbiotic relationship between a fungus and an alga. Outline how each of
these organisms benefit in this relationship.

5. SIS Find out about and report on the features used to classify fungi into groups. Include labelled
diagrams or sketches in your report.

6. What are the symptoms of tinea? How do you get it and how can it be prevented and treated?
7. Based on what you have learnt about why some organisms are reclassified, answer the following

questions.
a. Suggest reasons why lichens, algae and fungi were once classified as plants.
b. Which, if any of these groups, do you think are most like plants? Why?
c. If you were a biologist, would you classify any of these groups as plants? Explain.

8. What are slime moulds? Describe their characteristics. Into which kingdom would you classify them?

Evaluate and create

9. Construct a dichotomous branching key that could be used to classify lichens, algae and fungi.
10. Use a Venn diagram to compare angiosperms and fungi.

11. SIS Design an investigation, using slices of bread, to find out which conditions are best suited to
growing moulds.

12. SIS Find out more about the discovery of penicllin and the influence it has had on medicine and
disease.
• Include reference to the mould penicillium, and the research contributions of Howard Florey,

Ernst Chain and Alexander Fleming.
• Present your findings in a format of your choosing.

Fully worked solutions and sample responses are available in your digital formats.
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3.13 Thinking tools — Tree maps
3.13.1 Tell me

What is a tree map?

FIGURE 3.76 A tree map

Topic

Concept

Idea

FeatureFeature

Idea

FeatureFeature

Concept

Idea

FeatureFeature

Idea

FeatureFeature

A tree map or tree diagram is used when
you need to show the hierarchy or order of
ideas within a topic. They are also used to
show the way that things can be divided
into strata or levels. The dichotomous keys
you have been creating and examining in
this topic tree map.

Think of this kind of diagram as a map that
shows how one bigger concept or original
thing can be broken down into smaller
categories or parts. They are also known
as branching diagrams.

What is a tree map for?
A tree map shows a hierarchy, so you use a tree diagram when you need to show an order or grading of things  — 
from the biggest or earliest, to the smallest or latest.A great way to remember what you use a tree diagram for is 
to remember that your family tree is a tree diagram. A family tree organises family members from oldest to 
youngest by showing each generation of parents and children in order.

3.13.2 Show me
To create a tree diagram:

1. On small pieces of paper, write down all the important ideas related to your topic. This might include
specific examples, ideas and bigger concepts. For example, if you were creating a tree diagram to show the
jobs people have in your school, you might come up with some of the following:

FIGURE 3.77 Write down all your terms

Art teachers

Principal
Heads of Houses

Deputy principal Homeroom teachers

Guidance counsellors

Science teachers
Heads of subjects

2. Arrange your pieces of paper in groups related to the main ideas within the topic. The main idea in this
example is ‘jobs held by people in your school’. Because tree diagrams are used to show a hierarchy or
order, we can put the jobs in order of seniority or rank.
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FIGURE 3.78 Group your ideas in categories

Highest levels

(in charge of school)

Next level

(in charge of groups)

Homeroom/Pastoral

care

Classroom teachers

Art teachers

Principal Heads of Houses Homeroom teachers Science teachers

Guidance counsellorsDeputy principal Heads of subjects

3. Within each group, arrange the ideas into their order. In this case, we have used leadership and teachers to
define our groups.

FIGURE 3.79 Arrange ideas in your groups

Leadership Teachers

Art teachers

Homeroom teachers Science teachers

Guidance counsellors

Principal Heads of Houses

Deputy principal Heads of subjects

4. Now draw your tree diagram with the main ideas at the top and others below it. The example here is for a
hierarchy of people, but the same process applies to ordering ideas.

FIGURE 3.80 A tree map showing staff in a school

Heads of

Houses

Heads of

subjects
Homeroom

teachers

Guidance

counsellors
Science 

teachers

Art

teachers

Teachers

Deputy

principal
Principal

Staff in

a school

Leadership

In charge

of school

In charge

of groups

Homeroom/

Pastoral care

Classroom

teachers

3.13.3 Let me do it

3.13 Activities

Create your own tree diagrams to show the hierarchy of the following:
1. Create a tree map showing your family or the people you live with. You may wish to include any pets as well.
2. Pick any eight items in your pencil case or around your desk. Create a tree map to sort these into groups.
3. Write down your eight favourite animals and create a tree map to classify them into groups.
4. Select one of the following groups: spiders, mushrooms, flowers or fish. Research at least eight different

organisms and place these in a tree map.
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3.14 Project — Snakes alive

FIGURE 3.81 Some snakes found in
Australia are non-venomous, but some are
venomous.

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

FIGURE 3.82 If you encounter a snake, it is important to be
able to identify what kind of snake you are looking at.

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 identification 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 first 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.

Resourceseses
Resources

ProjectsPLUS Snakes alive (proj-0088)

3.15 Review

Access your topic review eWorkbooks

Topic review Level 1
ewbk-4047

Topic review Level 2
ewbk-4049

Topic review Level 3
ewbk-4051
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3.15.1 Summary
Classification systems

• All living things (organisms) respond to changes in their environment, need energy to survive, assimilate
(take in and process) substances, produce and excrete wastes, grow and reproduce.

• Cells are the building blocks that make up all living things.
• Organisms are made up of one (unicellular) or many cells (multicellular).
• Classifying things into groups can make them easier to remember, describe and identify.

Patterns in scientific language
• The prefixes and suffixes of many scientific terms can provide hints about their meaning.

Understanding scientific names
• In the five-kingdom system of classification, all living things are divided up into the Animalia, Plantae,

Fungi, Protista (or Protoctista) and Monera (or Prokaryotae) kingdoms.
• A key characteristic used to classify organisms into the five different kingdoms was the structure of

their cells.
• There are different levels in the classification hierarchy: Kingdom, Phylum, Class, Order, Family, Genus,

Species.
• As you move from kingdoms to species, the members of the group have increasingly more in common.
• Organisms of the same species resemble each other and can interbreed to produce fertile offspring.
• Binomial nomenclature is a naming system in which each species has a name made up of two words. The

genus name is the first word with a capital letter, and lower case is used for the second word (which is the
descriptive name). Together they make up the scientific name for the species, which should be typed in
italics or underlined if handwritten (e.g., Homo sapiens)

Keys to unlock identity
• Keys and field guides can be used to identify organisms. A variety of criteria are used to classify the

unknown organism into small groups based on whether it has a particular feature.
• Dichotomous keys provide choices at each branch and can be presented as branching keys or tabular keys.
• Circular keys and field guides are also useful classification tools.
• The presence or absence of structural features (or differences are) better to use when classifying than size,

colour and habitat, because these features can change throughout the lie of an organism.

Classifying animals
• The presence or absence of a backbone (vertebrates or invertebrates), the type of skeleton (endoskeleton,

exoskeleton or no skeleton) and type of body pattern (radial symmetry, bilateral symmetry or asymmetry)
are useful features to use when classifying animals.

• Animals can be classified into nine main phyla: Porifera, Platyhelminthes, Nematoda, Mollusca, Annelida,
Arthropoda, Chordata, Echinodermata, Cnidaria.

Vertebrates
• Vertebrates can be classified into five main groups: Mammals, Fish, Birds, Amphibians and Reptiles.
• Similarities in structure (such as the pentadactyl forelimb in vertebrates) can suggest that they shared a

common ancestor at some point in their evolution.

Mammals
• Mammals can be classified on how they give birth to their young: Placental mammals, marsupials and

monotremes.

Invertebrates
• Invertebrates can be classified into eight main groups: Arthropods, Molluscs, Echinoderms, Porifera,

Cnidarians, Annelids, Nematodes, Platyhelminthes.
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• Arthropods can be classified based on the organisation and number of their legs into Chilopods, Diplopods,
Insects, Arachnids, and Crustaceans.

• Insects can be classified on their mouthparts and wings.

Classifying plants
• The presence or absence of vascular tissue, flowers and seeds can be used to classify plants into

Angiosperms, Gymnosperms, Pteridophytes and Bryophytes.
• New technologies and discoveries have led to the proposal of alternative classification systems.

Algae, fungus and lichen
• Although once considered plants, algae, lichen and fungi are no longer classified as plants.

3.15.2 Key terms

algae aquatic photosynthetic organisms that are often unicellular
angiosperms vascular plants that produce seeds and flowers
arthropod animal that has an exoskeleton, a segmented body and jointed legs (e.g. insects, crabs)
assimilate take in and process
asymmetry lack of symmetry
binomial nomenclature a system developed by Linnaeus for naming genus name using two words  — the
species and a descriptive name
bilateral symmetry symmetrical or looking the same along one plane
chromosome tiny, thread-like structure that contain the DNA that carries genetic information
dead once alive but now not alive
dichotomous key diagrams used to classify things, by grouping them into smaller and smaller groups based on
choosing one of two features
ectoparasite parasite that lives on the outside of its
ectotherm animals whose body temperature changes depending on the external environment
endoparasite parasite that lives inside its host
endoskeleton skeleton or shell inside the body
endotherm animals that can maintain their internal body temperature in a constant range
etymology the study of words, their origin and their grammar
exoskeleton skeleton or shell that lies outside the body
excrete get rid of waste
fungi eukaryotic organisms that generally use spores to reproduce and contain cell walls made of chitin
grow undergo development
gymnosperms vascular plants that produce seeds in woody cones, but do not produce flowers
invertebrates animals without backbones
kingdom a scientific classification referring to a group of related phyla with similar features and distinctive
characteristics
lichen mutualistic symbiotic relationship of a fungus with an alga and/or a cyanobacterium
marsupial the order of non-placental mammals that are born at a very early stage of development and then grow
inside their mother’s pouch
monotreme the order of non-placental mammals that lay leathery-shelled eggs and secrete milk through pores in
the skin
multicellular an organism that is made up of many cells
non-living not ever alive, as distinct from dead
organisms living things made up of one or more cells
parasite an organism that lives on or within another organism, to get all or some of its nourishment
phloem vascular tissue that transports organic substances (such as sugars) within plants
placental mammal the order of mammals in which the young grow inside the mother, receiving nutrition via a
cord attached to the placenta, and are born at a well-developed stage
prions infectious proteins that can cause disease
proboscis a long feeding tube attached to the head of some insects. It sometimes rolls up when not in use
pteridophytes vascular plants that produce spores usually located on the underside of their leaves
radial symmetry symmetrical about the centre axis respond react to a stimulus
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reproduce to create offspring
setae bristle like structures often found on invertebrates
species a group of organisms with many features in common that can mate with each other to produce fertile
young under natural conditions
symmetry the quality of being a mirror image across an axis
taxonomy the study of the classification of organisms
tracheophyta plants with a vascular system
unicellular an organism made up of a single cell
vascular tissue plant tissue involved in the transport of substances within the plant (and in plant support)
vertebrates animals with backbones
vector an organism that does not cause disease, but transports another disease-causing organism
virus a non-cellular pathogen that uses the host cells in order to reproduce
viroids the smallest infectious known pathogen, comprised solely of a short single-stranded piece of RNA
xylem vascular tissue that carries water and minerals from the roots up to the leaves

Resourceseses
Resources

Digital document Key terms glossary (doc-26463)

eWorkbooks Study checklist ewbk-4040)
Literacy builder (ewbk-4041)
Crossword (ewbk-4043)
Word search (ewbk-4045)

Practical investigation eLogbook Topic 3 Practical investigation eLogbook (elog-0381)
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3.15 Exercise

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.

Select your pathway

Level 1:
Questions
1, 3, 4, 7, 10, 13, 15

Level 2:
Questions
2, 5, 6, 8, 9, 11, 12, 16

Level 3:
Questions
14, 17, 18, 19, 20

Remember and understand

1. Identify whether the statements are TRUE or FALSE. Rewrite any false responses to make them true.
a. Plants don’t need energy because they make their own.
b. All living things are made up of cells.
c. Classifying things into groups can make them easier to remember, describe and identify.
d. Cell structure can be used to classify organisms into the five different kingdoms.
e. The order of the classification hierarchy is: Kingdom, Phylum, Order, Family, Class, Genus, Species.
f. Binomial nomenclature is a naming system in which each species has a name made up of two words;

the first is its genus name and the second is the descriptive name.
2. Based on your understanding of this topic.

a. Describe the system of binomial nomenclature.
b. State the species name for humans.
c. List the seven levels of classification hierarchy in order from kingdom to species.
d. Identify which group contains more living things, the kingdom ‘Animalia’ or the order ‘Primate’?
e. As you move from kingdom to species, do its members have more, or less, in common?

3. Suggest the identity of the kingdoms (A–E) in the Five kingdoms key shown.

Five kingdoms

Made up of

prokaryotic cells

Made up of

eukaryotic cells

A

B C

D

Multicellular Unicellular

Have a cell wall No cell wall

Can have

chloroplasts

No

chloroplasts

E
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4. Suggest the identity of the type of mammal (A–C) in the diagram shown.

Mammals

Young are

laid in eggs

Young are not

laid in eggs

A

Young are

well-developed

when they are born

Young are not

well-developed

when they are born

B C

5. Suggest the identity of the missing features (A–E) in the Invertebrate key shown.

Invertebrates

Paired and jointed legs,

bodies in sections
A

Arthropods Shell (usually) No shell

B
Soft body,

hard shell

Echinoderms Molluscs

Soft body
Spongy body with

many holes

No tentacles

D

E Round

Platyhelminthes Nematodes

Segmented

Annelids

C

Cnidarians

Poriferans

6. Identify an example for each plant phylum.
a. bryophytes
b. pteridophytes
c. angiosperms.
d. gymnosperms
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Vertebrates

Feathers absentFeathers present

Scales absentScales presentBirds

Mammal

Hair or fur absent Hair or fur present

AmphibianReptile

Breathes with gills Breathes with lungs

Fish

7. Use the information in the Vertebrate dichotomous key, identify the following:
a. I have no hair, scales or feathers.
b. I have scales and gills, but not feathers.

Vertebrates

Feathers absentFeathers present

Scales absentScales presentBirds

Mammal

Hair or fur absent Hair or fur present

AmphibianReptile

Breathes with gills Breathes with lungs

Fish
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8. Use the information in the Arthropod dichotomous key, identify the following:
a. I have four pairs of legs on my thorax.
b. My tubular body has two pairs of legs on each segment.

Arthropods

Legs on every

segment except head

and last segment

Legs on thorax only

1 pair of legs on

each segment;

flattened body

2 pairs of legs o

 each segment;

tubular body

Less than pairs

of legs

5 or more pairs

of legs

3 pairs of legsChilopods Diplopods 4 pairs of legs

Insects Arachnids

Crustaceans

Apply and analyse

9. Describe how clues in the prefixes and suffixes of scientific words can help you predict their
meanings. Give an example.

10. Explain why scientists classify living things.
11. Distinguish between:

a. radial symmetry, bilateral symmetry and asymmetry
b. endoskeletons and exoskeletons
c. invertebrates and vertebrates.

12. a. List the kingdom, phylum, class, order, family, genus and species of humans.
b. Describe what organisms is the same class have in common?

13. Use the Arthropod key to identify the group to which each of the following arthropods belongs.

a. b. c.

d. e.
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14. Use the information in the Insect specimen dichotomous key to complete the following questions.

Insect specimens

Wings present Wings absent

2 pairs of wings 1 pair of wings

Moths and

butterflies
Flies

Lepidoptera

Pincer on

abdomen

No pincer

on abdomen

Earwigs

Dermaptera

Hind legs

good for jumping

Legs good for

gripping

Fleas Lice

Siphonaptera Phthiraptera

Diptera

a. Identify an example of an animal that fits the following description.
i. I have two pairs of wings.
ii. My legs are good for gripping, and I don’t have wings or a pincer.

b. List the features of an insect belonging to the Siphonaptera order.
c. Identify the order to which specimens (a-d) belong.

a. b. c. d.
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Evaluate and create

15. Use the information in the Vertebrate dichotomous key (in question 7) to construct Venn diagrams to
show the similarities and differences between each of the following pairs.
a. Fish and reptiles
b. Amphibians and mammals

16. Use the information in the Arthropod dichotomous key (in question 8) to construct Venn diagrams to
show the similarities and differences between each of the following pairs.
a. Chilopods and diplopods
b. Insects, arachnids and crustaceans

17. Use the information in the Insect specimens dichotomous key (in question 14) to construct Venn
diagrams to show the similarities and differences between each of the following pairs.
a. Lepidoptera and Diptera
b. Siphonaptera and Phthiraptera

18. Investigate branching, circular and tabular dichotomous keys.
a. Describe these and potential usefulness of each key.
b. Rank these keys from most useful to least useful. Justify your ranking.
c. Identify one way in which each key could be improved.

19. Construct a dichotomous key that would distinguish between these insects and enable their
identification.

earwig

(Dermaptera)

dragonfly

(Odonata)

thysanuran

(Zygentoma)

thrips

(Thysanoptera)

20. Use Venn diagrams to summarise the Five Kingdom classification.

Resourceseses
Resources

eWorkbook Reflection (ewbk-3038)

Test maker
Create customised assessment from our extensive range of questions, including teacher quarantined questions
Access the assignments section in learnON to begin creating and assigning assessments to students.
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RESOURCE SUMMARY Resources

Below is a full list of rich resources available online for this topic. These resources are designed to bring ideas to life,
to promote deep and lasting learning and to support the different learning needs of each individual.

3.1 Overview
Video eLessons
• Komodo dragons (eles-3274)
• The weedy seadragon (eles-2067)

eWorkbooks
• Topic 3 eWorkbook (ewbk-3995)
• Topic 3 Student learning matrix (ewbk-3999)
• Topic 3 Starter activity (ewbk-3997)

Weblink
• The Ruby Seadragon

Practical investigation eLogbook
• Topic 3 Practical investigation eLogbook (elog-0381)

3.2 Classification systems

eWorkbooks
• Is it alive? (ewbk-4000)
• Labelling the kingdoms (ewbk-4002)
• Five-kingdom classification (ewbk-4006)
• Creatures from a parallel universe (ewbk-4008)

Interactivities
• Alive, not alive or dead? (int-3422)
• Kingdoms (int-0204)
• Labelling the kingdoms (int-0769)

Weblinks
• What Are Sea Monkeys?
• What a Scientist Learned From Studying the

‘Synchronized Swimming’ of Sea Monkeys Sunflower
seedlings

3.3 Patterns in scientific language

Weblink
• Tiny raptor tracks big discovery

eWorkbook
• Unlocking scientific language (ewbk-4010)

Interactivity
• The language of science (int-0935)

Practical investigation eLogbook
• Investigation 3.1 Cryptonym game (elog-0382)

3.4 Understanding scientific names

eWorkbook
• A catalogue of cats (ewbk-4012)

Interactivity
• How species are named (int-3421)

3.5 Keys to unlock identity

eWorkbooks
• My own zoo (ewbk-4014)
• Branching keys (ewbk-4016)
• Tabular and circular keys (ewbk-4018)

Practical investigation eLogbook
• Investigation 3.2 Making a class key (elog-0384)

Investigation 3.3 Making a class field guide
(elog-0386)

Interactivities
• Dichotomous key (int-3423)

Banching key (int-3424)
Circular key (int-3435)

3.6 Classifying animals

eWorkbooks
• Animal features (ewbk-4020)

Labelling examples of animals with endoskeletons
and exoskeletons (ewbk-6648)

Interactivities
• Labelling examples of animals with endoskeletons

and exoskeletons (int-8169)
Features of animals (int-3428)

3.7 Vertebrates

eWorkbook
• Classifying vertebrates (ewbk-4024)

Labelling the vertebrates dichotomous key
(ewbk-4022)

Weblink
• Frog ID

eLessons
• Spinal cord (eles-2209)
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Interactivities
• Labelling the vertebrates dichotomous key (int-0937)

Vertebrate classification (int-3429)

3.8 Mammals

eWorkbook
• Looks can be deceiving (ewbk-4026)

Video eLessons
• Australian animals (eles-2211)
• The platypus (eles-2212)

Why did Australian marsupials go extinct?
(eles-2850)

Interactivities
• Classification of mammals (int-3420)Adaptations of

kangaroos (int-3431)

3.9 Invertebrates

Digital document
• Human endeavours in classification (doc-26461)

eWorkbooks
• Classifying invertebrates (ewbk-4032)

Labelling the invertebrates dichotomous key
(ewbk-4028)
Labelling the arthropod dichotomous key
(ewbk-4030)
Labelling the insects dichotomous key (ewbk-6650)

Video eLessons
• Praying mantis (eles-2208)
• The movement of invertebrates (eles-4235)
• Insects under the microscope (eles-4236)

Interactivities
• Labelling the invertebrate dichotomous key (int-

0938)Labelling the arthropod dichotomous key
(int-0939)
Labelling the insects dichotomous key (int-8170)

3.10 Classifying plants

eWorkbooks
• Getting to know plants (ewbk-4036)

Labelling the plants dichotomous key (ewbk-4034)

Video eLesson
• Growing plants in Australia (eles-0055)

Interactivities
• Labelling the plants dichotomous key (int-8168)

Classification of plants (int-8171)

3.11 The unique flora of Australia
Interactivity
• Get Adaptations in Eucalyptus trees (int-3432)

3.12 Algae, fungi and lichens

eWorkbook
• Lichen, fungi and algae (ewbk-4038)

3.14 Project — Snakes alive!

• Snakes alive! (pro-0088)

3.15 Review

Digital document
• Key terms glossary (doc-26463)

eWorkbooks
• Study checklist (ewbk-4040)
• Literacy builder (ewbk-4041)
• Crossword (ewbk-4043)
• Word search (ewbk-4045)
• Reflection (ewbk-3038)

Practical investigation eLogbook
• Topic 3 Practical investigation eLogbook(elog-0381)

To access these online resources, log on to www.jacplus.com.au
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