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Introduction: Understanding
Ecosystems

Prior to European settlement the Mt Lofty Ranges and

Adelaide area hosted a variety of different ecosystems

including, wetland, forest, woodland, grassland and unique

estuarine habitats. More than 25 mammal, 200 bird and

thousands of plant species existed providing somewhat of

an oasis in the desert that is much of South Australia.

Much has changed in the years since Europeans settled in

South Australia. The rich landscape has been extensively

cleared to provide farmland and the urban centres. Plants

and animals have been introduced and a wave of extinction

has seen 23 mammal species disappear from the region.

Environmental damage expresses itself in many different

forms, from polluted and degraded creeks and rivers,

declining fish stocks and plant disease. We all know that

action must be taken to halt the loss of biodiversity and we

are all keen to do so. In order to do this we must first take

a step back and have a look at how the natural

environment functioned before the damage was done. Not

until we understand how things were, can we understand

how they have changed and what we must do to restore

these environments.

Remnants of the local natural environment remain and can

teach us a lot about the changes within the wider

landscape. Folder 2 of Catchment Connections

provides an insight into the local

natural environment. Through the provision of

identification skills for many local organisms, it also shows

how these organisms can tell us about the health of the

environment itself. It introduces the learner to the

diversity of ecosystems and the diversity of the organisms

within those ecosystems and how they work together to

survive.

Understanding ecosystems

Interpreting the landscape

Much of the information in this folder utilises the outdoor

environment. Teachers are encouraged to take these

resources outdoors whenever possible and encourage their

students to connect with and interpret what they see.

Detecting patterns in nature is one of the first steps in

understanding how it works and how it may change.

This folder aims to provide teachers and the wider school

community with a broad knowledge of their local natural

In this folder

environment. Folder 2: addresses

the following:

What is an ecosystem

Native vegetation

Wildlife and biological indicators

Inland freshwater ecosystems

Estuarine, coastal and marine ecosystems

Groundwater ecosystems

This resource is available online at:

http://www.onkaparinga.net/education/connections.shtml

To encourage and enable future generations to appreciate

and protect South Australia's precious waterways,

Catchment Water Management Boards across Australia

fund and implement a range of activities designed to inform

and raise awareness both, in schools and the wider

community. The Board's activities are funded by the

catchment environment levy which is collected by councils

from landholders and irrigators in each catchment board's

area. Catchment Connections is the resource package for

schools in the Onkaparinga Catchment Water Management

Board's area and is the result of integrating the resources

of two board-funded programs: Onkaparinga Waterwatch

Network (OWN) and Catchment Care.

Based at Woorabinda Environment Centre in Stirling, OWN

was established in 1993 as part of a national initiative to

raise community awareness of the importance of

maintaining healthy waterways. To achieve this, OWN

develops education programs and encourages local people

to involve themselves actively in the protection and

management of waterways and catchments.

The Waterwatch program involves people from throughout

he community including school groups (years R-12),

community groups (such as Friends of Parks groups) and

landholders living within the catchment.

The OWN school program helps teachers to deliver a

variety of water related issues through dynamic and

interactive 'hands on' learning both in the classroom and

out in the field. These include: frogs, fish, wetlands, macro

invertebrates, catchment health, water, monitoring and

stormwater issues.

OWN manages the Woorabinda Environment Centre at

Stirling where school groups can study first hand some of

the native plants and animals of the Onkaparinga

Catchment. The centre also provides resources such as

guest speakers for interested community groups and assists

with inquiries from the general public.

Understanding ecosystems

About Catchment Connections



A joint production of the OnkaparingaWaterwatch Network and Catchment Care Program.

These important programs are funded by the Onkaparinga CatchmentWater Management Board. Copyright 2005.

The water quality monitoring program assists schools,

community groups and landholders to monitor more than

120 sites across the catchment. Fifty-five monitoring

groups participate in the program, surveying their

respective sites up to six times each year. A range of

parameters are monitored including: salinity, pH,

temperature, turbidity, nitrates and phosphates. After

recording the data in the Waterwatch Australia, database

the information is interpreted and discussed among the

participating groups.

The Catchment Care program assists school and

community groups to carry out revegetation projects. In

addition to organising planting days and workshops on

topics such as plant identification and seed propagation, the

Catchment Care Officers help groups to: understand the

benefits of revegetation, identify appropriate sites, liaise

with landowners to obtain permission for planting, access

management and technical support and facilitate

applications for funds.

Although the program started only in 2000 it has achieved

great success and now involves 25 community groups.

Practical skills, experience, and knowledge derived from the

Catchment Care program have been used to develop

resources that are incorporated into the Catchment

Connections resource.

Catchment Connections provides educators with a

comprehensive package for delivering the following key

learning themes:

1. Understanding catchments

2. Understanding ecosystems

3. Human impacts on catchments

4. Taking action.

Much of the information and activities within Catchment

Connections is locally relevant, providing many

opportunities for educators to use school grounds, natural

areas and the wider local catchment in environmental

education. Whilst many lessons about the natural

environment can be performed in the classroom, it is

recommended that educators use Catchment Connections

as an opportunity to go outside and use school grounds or

natural areas wherever possible.

Appendix A provides a table of contents for the entire

Catchment Connections package. It includes SACSA links

and is a useful tool for planning the curriculum.

The first three columns of Table 1 list: the key learning

themes, topics associated with those themes, and a

suggested activity.

To further assist in curriculum programming, the next four

columns indicate what supporting information is provided

in the manual and whether an education officer should be

requested to attend.

The last three columns list subject areas and strands

contained within the SACSA framework which can be

linked to these activities.

The learning themes are listed in a sequence designed to

optimise understanding of progressively complex disciplines;

however educators may wish to modify or expand activities

to suit particular year levels and classes.Activity sheets for

students are clearly labelled.

Some activities make reference to web-pages or other

sources of information. Further information can be

accessed on the Water Learning and Living and Catchment

Care sections of the www.watercare.net web-page.There

is also a range of resources, available for loan from the

Waterwatch resource library.

The material for this folder has been collated and written

by:

Caroline Dorr (Catchment Care), Matt Cattanach ,

Sheralee Cox and Suzie Mills (Onkaparinga Waterwatch

Network).

Waterwatch and the Catchment Care team would

appreciate any comments, feedback or further activity

suggestions which can be shared with other schools. Please

send comments to:

Woorabinda Environment Centre Incorporating

Onkaparinga Waterwatch Network

PO Box 86

Stirling 5152

Phone/fax: 8370 1298

onkaww@onkawaterwatch.org
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1. Habitats, ecosystems and
biodiversity

Concepts

What is a habitat?

�

�

�

Definition of habitats and ecosystems

Little is known of the true complexity of ecosystems

Humans influencemost ecosystems

Habitat can be simply defined as the physical location or

type of environment in which an organism or biological

population lives or occurs. Habitats are generally defined in

terms of a particular animal, e.g. the habitat of the Superb

fairy-wren or the habitat of the Southern brown bandicoot.

Habitats are the homes of particular animals but the term

habitat also implicates the resources required by the animal

for shelter and nourishment.

Whilst habitats are most often described in terms of

individual animals, and indeed there are certain animals

which have very specific requirements for their survival, the

complete habitat of an animal should not be thought of as

being exclusive. It is inevitable that there will be significant

overlap between habitats of animals.

The circles in the above diagram represent the habitats of

three different species of bird. Each bird species has a

particular area in the structure of the woodland where it

spends most of its time, e.g. small flowering shrubs, ground

dwelling. However the three species share several mutual

requirements represented by the colours. The red area
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branches

Ground
dwelling

Small
flowering

shared by all three species of bird could represent their

need for regular fresh water.

The green segment represents the shared needs of the

Silvereye and Crested shrike-tit for beetles and insect

larvae. The blue section represents the shared need of the

Silvereye and the Eastern spine-bill for nectar. The yellow

section represents the mutual need of the Crested shrike-

tit and Eastern spine-bill for small flying insects.

Talking about the habitats of particular animals is a good

starting point, but is often insufficient for fostering a full

understanding of just how interconnected all living things

are.

Following from the circle diagram, if we were to consider

the ecosystem in which these birds coexist, we would have

to think about; the types of plants they frequent; the soil

and nutrients that support those plants; the animals that

pollinate them; the herbivores that eat their foliage; flowers

and seeds; the animals that disperse their seeds, the

frequency of the bushfires which break the dormancy of

the seeds; the frequency of the rainfall; the degree of impact

on the plants from human wood collection practices. This

is just the plants, let alone the insects that the birds also

require!

Ecosystems are extremely complex, perhaps more so than

the concept suggests. The main thing to remember is that

almost no ecosystem can really be considered completely

separate from any other as they all require oxygen and

water at some stage which could travel there from any

corner of the Earth. It is safest to assume that really the

whole Earth is one huge ecosystem.

Have the students draw a picture of a local bird, mammal,

reptile or macroinvertebrate. Alternatively photocopy and

issue cards of local animals included with this activity.

Have the students prepare an information card about

that animal's habitat by researching the answers to the

following four questions:

- What type of animal am I?

- What do I like to eat?

What is an ecosystem?

An ecosystem (ecological system) is a common concept

used to describe a group of plants and animals which are in

some way connected by the resources they require for

survival. The overlap and interdependency of organisms is

best described as ecosystem function.

Lesson idea

�
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1.1

- What likes to eat me?

- Where do I like to live?

To make this activity more challenging, delete the

names of the animals on the cards and ask students to

look them up based on appearance only.

Laminate the information cards to build a lasting set of

the biodiversity of the local area. Make more cards as

more biodiversity is discovered. Information cards can

be used for future games and quizzes, see

and

Menkhorst and Knight (2001)

, Oxford University Press

Strahan (1995) , Reed Books

Pizzey & Knight (2002)

,Angus and Robertson

Simpson & Day (1999)

Sixth Edition, Penguin Books Australia

Cogger (2000) Reed New

Holland

Weigel (2000)

Dai Nippon

Any books on birds, mammals, insects and reptiles will

provide the information you may need for this activity

Website of South Australian Department for Environment

and Heritage. Provides some excellent information on

individual animals and ecosystems

�

�

Bird Bingo

What Bird am I?

A Field Guide to the Mammals

of Australia

The Mammals of Australia

The Graham Pizzey and Frank Knight

Field Guide to the Birds of Australia

Field Guide to the Birds of Australia:

Reptiles & Amphibians of Australia,

Australian Reptile Park’s Guide to Snakes of

South-east Australia,

Recommended resources

http://www.environment.sa.gov.au/biodiversity/

http://users.chariot.net.au/~rgrund/bcsa.htm

http://www.une.edu.au/agronomy/insects/dave/phot

oin.htm

Excellent website about all of South Australia’s butterflies

and moths

Website of entomologist and insect enthusiast David

Britton. Fantastic insect images which can be downloaded if

appropriately acknowledged.
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2. What do you need to survive?

Concepts

Why is biodiversity important?

Where does food come from?

What is soil made of?

Where does clean water come from?

Where does clean air come from?

�

�

Most species are dependent upon other species for

their survival

Animals closer to the top of the food chain, such as

humans, are more dependant on other species than

those towards the bottom of the food chain

Biodiversity provides the life systems from which we obtain

the essentials to our survival: food, clean water and oxygen.

The food plants we eat are grown in healthy soil. The

animals that we eat survive by eating the plants which grow

in healthy soils.

Decomposed matter (humus), rocks, catastrophic events,

billions of micro-organisms. Micro-organisms as well as

earthworms, slater beetles and chafer beetles work hard to

turn waste into soil.

The water cycle:

Evaporation> transpiration> condensation> precipitation.

The water that we use comes from rainfall, creeks, rivers

and reservoirs. The most effective ways of keeping water

clean are natural: Wetland plants filter through the removal

of excess nutrients, macroinvertebrates are tiny animals

which can eat the potentially harmful algae, keeping it safe

for human consumption, wetlands which slow the water

down and let sediments sink to the bottom.

The Earth's atmosphere is naturally made up of gases such

as nitrogen, oxygen and carbon dioxide. We need oxygen

to survive. The waste product of our breathing is carbon

dioxide, so where does the oxygen come from? Almost all

oxygen on Earth comes from the process called

performed by plants.

Photosynthesis is the process by which plants and some

bacteria use the energy from sunlight to produce sugar,

photosynthesis
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which cellular respiration converts into ATP, the ‘fuel’ used

by all living things. The conversion of sunlight energy into

usable chemical energy, is associated with the actions of the

green pigment called chlorophyll. Most of the time, the

photosynthetic process uses water and releases the oxygen

which we need to survive.

The resources for survival of local wildlife and humans are

basically the same: food, water and oxygen. While the

specific foods may differ, the support systems which sustain

these resources such as soil and vegetation (as outlined in

the previous activity) are the same.

The worksheet included with this activity is designed to

alert students to the similarities in requirements between

local species and human beings and reinforce the concept

of interconnectedness of humans with their local

environment.

Discuss where air, food and water come from

Ask students to imagine that they must live within an

isolated biosphere for six months and ask them to

consider the following:

- They have basic sunlight, water, soil and air, but

no food or shelter.

- If they could choose what else they think they

would need to survive within that biosphere,

what would they choose?

- What would they NOT want within their

biosphere?

- How will they keep the air and the water supply

clean?

- How would they ensure a food supply?

Write down answers on a whiteboard.

Point out variety, some of us need (think we need)

resources that other people do not.

Count how many resources are needed for human

survival. Humans are just one species. Consider every

other species on Earth and their requirements.

Ask how long would we survive without biodiversity?

Ask students to write a report/ a few sentences/

illustrate their biosphere, and why biodiversity is

important to them.

Issue the worksheet

included with this activity. Some of the common

requirements will include water, plant material, fruits

and seeds for food and wood, sticks or other

What do animals need to survive?

Lesson idea

�

�

�

�

�

�

�

� What do I need for survival?

1.2
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1.2

vegetation used for building homes.

- Discuss where these resources come from.

- Discuss potential impacts and who would be

affected if the water supply became polluted or

the soil becomes too salty to support plants.

What is photosynthesis? (Technical)

Some excellent information on Australian soils

Comprehensive look at the water cycle

Recommended resources

http://www.indusscitech.net/edu_1.htm

http://www.clw.csiro.au/education/soils/index.html

http://www.dnr.state.wi.us/org/caer/ce/eek/earth/gr

oundwater/watercycle.htm
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Topic 2 - What do you

need to survive?

What do you need to survive?

List the resources required by these different living creatures.

Do these creatures have any common

requirements?..............................................

If so, what are they?......................................................

...........................................................................................

...........................................................................................

...........................................................................................

..........................................................................................

Why are healthy ecosystems important to these

creatures?

...........................................................................................

...........................................................................................

...........................................................................................

...........................................................................................
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3. Construct a food chain

Concepts

�

�

Food chains in nature can be very simple or very

complicated

Food chains provide a visual example of how the

survival of plants and animals are interconnected

Following from our description of ecosystems in Topic 1,

the concept of a food chain provides a useful and simple

visual tool for demonstrating the interconnectedness of

organisms in an ecosystem.

A simple food chain may start with an insect eating a plant,

a frog eating an insect, a lizard eating the frog.

Another combination may be a macroinvertebrate eating

an aquatic plant, tadpole eating the macroinvertebrate,

small fish eats the tadpole, big fish eating the smaller fish,

pelican or human eating the larger fish.

Most food chains start with sun, plants and insects and can

potentially finish with humans or introduced predators,

such as foxes and cats. In South Australia prior to

European settlement, the top predators were dingoes,

aborigines, birds of prey, snakes and the Eastern quoll, or

native cat, as it was sometimes called. Of course food

chains do not always end in a top predator because not all

insects or fish are eaten. If this was to happen, all species

other than top predators would be heading for extinction

very quickly! Food chains can be as long or as short as two

species.

Food chains are obviously a very simplified representation

of what happens in nature. Many animals have extremely

varied diets which may include plant matter, insects and

small reptiles, not to mention clean water and all the

mechanisms that keep the water clean. Furthermore, food

is not the only material thing needed for an organism to

survive. Many species have extensive habitat requirements

which may include hollow logs, fallen leaf litter, clay soils for

burrowing in, and stone and timber for building.

Plants also need insects, birds and mammals to pollinate

them. This complexity and interdependency of organisms is

best described and represented as a web of life.

1

S
e
c
ti
o
n

1
-

W
h
a
t
is

a
n

e
c
o
s
y
s
te

m
?

Lesson ideas

�

�

�

�

Issue to the students names and/or pictures of plants,

animals, insects and macroinvertebrates found locally,

or use a set of biodiversity cards outlined in Topic 1.

Ask students to think about what the animals eat, what

eats them, and ask them to place them in order from

the bottom of the food chain to the top. Pictures can

be strung together and made into mobiles (food

chains) of differing lengths.

For a more challenging activity, discuss the habitat

requirements of each organism and how it links with

other organisms. Simple food chains can be laid out on

a large piece of paper and lines drawn between them

to indicate the connection between them. The end

result will show a web of connections

Taking items away from the food web such as plants

and insects will show how many other organisms will

go hungry or homeless without these important

organisms at the bottom of the food chain.

1.3
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1.3

Recommended resources

See resources provided for Topic 1 for determining food

and habitat requirements of individual species

Excellent diagram of a complex freshwater ecosystem food

web.

This site has some excellent food web diagrams and

activities suitable for all ages.

http://www.yvw.com.au/newed/seniors/ecology/fresh

watereco/pondfoodweb.html

http://www.gould.edu.au/foodwebs/
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4. Understanding native vegetation

Concepts

What is a vegetation association?

�

�

�

Introduction to the descriptive terminology used for

describing natural groupings of plants

Vegetation varies across the landscape

Some plants will only grow in areas with specific

conditions such as rainfall and soil type

A vegetation association is a group of plants which occurs

in association with soil types, rainfall and other climatic

conditions along with animals, birds and insects. The plants

in these areas are there because they are best at exploiting

the conditions available to them. A vegetation association

is usually named after the most dominant canopy species

occurring in the area, which is most often the Eucalypts, e.g.

Grey box grassy woodland or Stringybark forest. The

terms woodland and forest refer to the organisational

structure of the vegetation, sometimes called the

vegetation class. A forest consists of taller trees generally

more than 15 metres high which are quite close together, a

woodland has fewer large trees and more medium size

trees to 5 metres which are a lot further apart, giving a

more light and open appearance. Woodlands are often

grassy at ground layer.

Vegetation communities can in many instances be

correlated with soil types and topography. Over thousands

of years the plants and animals living in these associations

have started to become dependant on one another for

food, pollination, pest control, water supply and habitat

provision. There are certain animals which show distinct

preferences for particular vegetation associations and

individual plants. On the other hand there are a number of

species for which a variety of habitats and vegetation

associations are essential to their survival. Therefore it is

important for us to give consideration for all types of

vegetation associations, when we think about conservation.

We can often easily work out what the vegetation in an

area was like, based on what still grows in our National

Parks and reserves. Sometimes entire regions have been

extensively cleared, leaving little of the original vegetation,

making it a lot harder to determine what was once there.

In this case we can often work it out from tiny patches of

vegetation left on roadsides or single trees left in parks or

residential gardens. Combining this information with soils

and rainfall data will usually enable us to predict what the

vegetation once looked like.
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Why is this information important?

About the vegetation associations map

Many of the serious environmental issues facing us today

e.g. dryland salinity, loss of biodiversity, loss of water quality,

can be attributed to the clearance of indigenous vegetation

from the landscape. In order to address these issues,

revegetation is the management tool most often

implemented. To ensure that our revegetation projects are

successful, we need to be aiming to reinstate the plants

which once occurred in that area as they are best suited to

the local conditions and provide the best habitat for local

indigenous species. Learning about what used to be there

(and what shouldn’t be there) allows us to make informed

decisions when managing these areas.

As is the case in nature, things are rarely black and white.

The concept of a vegetation association is based on human

observations and used to help us to understand why plants

occur in groups and why vegetation changes across the

landscape. There will always be plants which ‘break the

rules’ and grow in areas which are seemingly completely

unsuitable for their well-being. Lines on a map showing the

boundaries between vegetation associations will more

often than not represent a very broad, fuzzy line in nature

and should not be interpreted as absolute.

At the back of this folder is a map of the pre-European

vegetation associations of the Onkaparinga catchment

board area. The dominant canopy species are

listed at the beginning of each information box. Where a

+/- appears, the species appearing after this symbol occurs

inconsistently across the range.

As vegetation associations are most often determined by

soil type and rainfall, this information is also included for

each area. The vegetation class and a description of the

typical landscape is also indicated. The vegetation around a

creek or river (the riparian zone) is often a little different,

so the typical canopy species for these zones is also

indicated. Further information about other plants

occurring within association can be found on the plant

identification charts at the back of this folder.

Show students the map of the pre-European vegetation

association and ask them to work out where they live

and go to school. As this map has little in the way of

cadastral information, it may be useful to cross-

reference with the Onkaparinga catchment map (folder

1).

(OCWMB)

Lesson ideas

�

2.4
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Ask students what the pre-European vegetation

community is/was where they live and where they are

at school. The correct way of writing this is Grey box

and SA blue gum woodland or Rough-barked manna

gum +/- River red gum, depending on the region.

Where more than one vegetation association is

possible, ask students to write down all possibilities. As

their plant knowledge improves they may be able to

work out which vegetation association they are actually

in by looking at the plants in their street. This can be as

simple as determining whether these plants have

brown, stringy bark or white, smooth bark. Encourage

students to also become familiar with Latin names of

plants.

Ask students to write down what the soil type is in

their area and the rainfall range. Ask them to research

what the specific annual average rainfall is for their

closest town.

Ask students to research and write about five other

plant species which occur in their local vegetation

association and the types of animals which may use

those plants. Names of other local plants can be found

on the vegetation identification charts located at the

back of this folder.

Using the map

located at the back of this folder, ask students to write

down why they think vegetation associations change

across the landscape and why there is so much variety

in the Onkaparinga catchment area. Do they know

what the dominant canopy species of their area looks

like, e.g, the Eucalypts? Do they know where there are

any patches of bush in their local area?

Encourage students to take note of changes in

vegetation as they travel around in their personal lives.

Contact to obtain an aerial

photograph of the school and surrounding area to

show any areas of remnant bushland nearby.

and/or

These two posters show the vegetation association which

once occurred across the Adelaide area. Unfortunately the

range of these posters does not extend into the Adelaide

Hills. These posters are available for approximately $3 each

from the Urban Forests Program, Ph: 8278 0600.

pre-European vegetation association

OnkaparingaWaterwatch

Woodlands and Shrublands of the Southern Adelaide Region in

1836

Woodlands and Shrublands of the Adelaide Metropolitan Region

in 1836

Recommended resources
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5. Introduction to botany

Concepts

What is botany?

�

�

�

�

�

Botanical studies organise plants into genera families

and species

Plant families are often very logical and easy to learn

Using Latin names when describing plants tells you

about the plant’s family

Botany is the study of plants. Botanists collect plants into

‘families’ based on similar characteristics. All members of

each plant ‘family’ have similarities in their flower structure

and are thought to have descended from a common

ancestor. Note that the family names of plants usually end

in ‘CEAE’ and are always capitalised when written. For

example, the MYRTACEAE family is one of the largest

families of Australian plants. The word MYRTACEAE comes

from the Greek word ‘Myron’ meaning perfume which

refers to the characteristic fragrance of many members of

the MYRTACEAE family. Some of the main characteristics

of the MYRTACEAE family are:

leathery leaves which are dotted with transparent oil

glands

hard, woody fruits capsules which open at the top to

release many tiny seeds.

Each ‘family’ is further divided into a number of ‘genera’ and

these genera further divided into ‘species’ which have more

similar genetic characteristics. Some of the genera in the
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MYRTACEAE family include and

. Ultimately each group of plants which

appear to have the same structures are given the same

name and no two different species may have the same

name. The genera has more than 600 species. A

couple of local species include

(River red gum) and (SA blue gum).

This system of classification and naming of organisms is

used for all living things all over the world e.g. humans are

(genus) (species).

The use of Latin and Greek words ensures consistency of

names regardless of the language of the user. The common

name often derives from a feature of the plant, e.g. Grey

box relates to the colour and type of bark, River red gum

relates to where the tree prefers to grow and the colour of

the timber. Common names for birds are often formed in

the same way e.g. Yellow-tailed black cockatoo and Red

wattlebird. Many people find common names a lot easier

to remember but common names are not always useful for

telling us about the family or ancestry of an organism. For

example 'Kangaroo thorn' does not tell us that this plant is

a type of Wattle or . Common names can sometimes

vary between botanists and publications. Occasionally two

different species may be given the same common name or

there may be more than one accepted common name for

the same plant. This can be a problem if we are trying to

work out precisely which plants should be growing in a

particular area. Using the botanical name ensures that

there is no confusion about which species is being

discussed.

Eucalyptus, Melaleuca

Leptospermum

Eucalyptus

Eucalyptus camaldulensis

Eucalyptus leucoxylon

Homo sapien

Acacia

2.5



A joint production of the OnkaparingaWaterwatch Network and Catchment Care Program.

These important programs are funded by the Onkaparinga CatchmentWater Management Board. Copyright 2005.

2.5

Monocot or dicot?

How to distinguish monocots and dicots

Botanists use many attributes of plants to assist them in

identification. In South Australia we have mostly flowering

plants, or angiosperms. Of the gymnosperms, or non-

flowering plants there is only one, the CUPRESSACEAE

which includes the native pine genus, .

The first step used to identify flowering plants

(angiosperms) in almost any plant identification book ever

published, is to determine whether the plant is of the class

DICOTYLEDONEAE or MONOCOTYLEDONEAE. This

subdivision is based on whether the embryo (seed) of the

plant will sprout one or two cotyledons (leaves) when it

germinates.

Monocots (short for ‘monocotyledon’, 'one leaf') are

flowering plants, with one vertical grass-like baby leaf. They

include local indigenous plants such as Common vanilla lily,

Garland lily, Kangaroo and Wallaby grasses, as well as

orchids, bamboo and palm trees (including bananas). Most

of the world's cereal crops such as wheat and barley are

also monocots.

worksheet: The worksheet included

with this topic is designed to prompt learners to look

very carefully at leaves to determine whether the plant

is a monocot or a dicot, a basic botanical distinction.

Understanding this distinction will provide learners

with one of the most basic tools of plant identification.

- Preparation: Gather a collection of leaves from

grasses, shrubs and tree leaves. It does not

matter if you do not know the names of the

plant species gathered, as all we want to

establish is whether each plant is a monocot or

a dicot.

- Issue the worksheet included with this activity

and read through the instructions with the

students and explain that they will be learning

how botanists identify plants.

Ask students if they know what the word ‘botany’

means and why studying plants is important. Ask what

the importance of plants is in our personal lives and for

the natural environment, e.g. food, habitat, shelter,

water health, oxygen.

Explain to students that Sir Joseph Banks was a botanist

on the Captain Cook's ship ‘The Endeavour’.

trees are named after him and he named the landing

point of the First Fleet, Botany Bay in Sydney, due to its

abundance of beautiful plant life.

Discuss how plants are named.

Show students plant identification charts for their area

located at the back of this folder and ask them to look

at the common names and Latin names of those plants.

Do they recognise any of the plants?

Callitris

Monocot or Dicot?

Banksia

Lesson ideas

�

�

�

�

�

�

�

�

�

�

Introduce students to plant clippings or plants growing

outside which are locally indigenous and discuss aspects

of their role in local ecology, e.g. Yellow-tailed black

cockatoos feast on the seeds within the seed cones of

Drooping sheoak ( ) and Silver

banksia ( ); local wattle species such as

Golden wattle ( ) help to improve soil

nutrients for other plant species by turning

atmospheric nitrogen into soil nitrogen.

Ask students to research one of the plants indigenous

to their local area. This research may include finding

out what the Latin name means in English, as this can

often tell us something about the properties of that

plant.

Have students move into groups based on features

such as eye colour, hair colour, height, etc. Give them

family group names such as 'Blue-eyed banksias', 'Wavy-

haired wattles', 'Brown-leaved sheoaks', etc, or invent

some imaginary genera names. Explain that plants are

also named according to their visual characteristics.

Ask students to prepare a short talk on the imaginary

genus they belong to, answering questions such as:

- Are they able to help improve the soil nutrients,

do they provide nectar to birds or insects?

- Do butterflies lay their eggs on their leaves?

- Are they poisonous to mammals?

- Are they used as a food plant by humans? E.g. Is

some part of them used to make dyes, paints or

building material?

- Do they have prickles to keep mammals away?

- Where do they like to live?

- Do they need lots of water?

Have student groups present to the rest of the class

about their plant genus.

Any books on birds, mammals, insects and reptiles will

provide some indication of what animals eat and may

highlight key plant species. Typing names of individual

species into internet search engine often yields useful hits.

Excellent fact sheets on SA’s Acacia species. Navigate the

site to learn about the distribution of individual species.

Website of the Australian National Botanical Gardens in

Canberra with lots of excellent information on a wide

range of Australian native plants

Website of South Australian Department for Environment

and Heritage. Provides some excellent information on

individual animals and relationships with specific plants and

ecosystems.

Allocasuarina verticillata

Banksia marginata

Acacia pycnantha

Recommended resources

http://www.flora.sa.gov.au/factsheets.html

http://www.anbg.gov.au

http://www.environment.sa.gov.au/biodiversity/

http://users.chariot.net.au/~rgrund/bcsa.htm
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Topic 5 - Introduction to

botany

Leaves have many shapes, sizes, colours, tastes, textures
and smells. Look at your selection of leaves.

What features do leaves have in common?

..........................................................................................................

..........................................................................................................

..............................................................................................................................................................................

Leaves are very special because when they are in sunlight, they can make oxygen and food
(carbohydrates) from water (from the plant's roots) and from carbon dioxide (CO ) from the
air. The process is called photosynthesis.

This food enables the plants, and the animals that feed on them, to live and grow.

We need some ‘leafy green vegetables’ in our diet to remain healthy. We often cook these
leaves we eat, to make them softer and tastier.

List some types of leaves that humans eat.

................................................................................................................................................................................

...............................................................................................................................................................................

It is not safe to eat all leaves, because some plants protect themselves from being eaten by
making their leaves poisonous, others just taste revolting!

Working in pairs or in small groups, sort the leaves into different categories.

Why did you choose those groups? What is the common feature in each group?

................................................................................................................................................................................

...............................................................................................................................................................................

Botanists sort flowering plants into two groups based on the number of their “baby” leaves, i.e.
the first leaves growing from the germinating seed. Scientists call these baby leaves cotyledons.

Monocots (short for monocotelydon, which means 'one leaf') are flowering plants which have
one vertical grass-like baby leaf. They include local indigenous plants such as Common vanilla
lily, Garland lily, Native leek, Kangaroo and Wallaby grasses as well as orchids, bamboo and palm
trees (including bananas). Most of the world's cereal crops such as wheat and barley are also
monocots.The adult leaves of monocots have parallel veins which run lengthways down the
leaf. The seeds of the cereals provide the staple diet for most of the world's population.

Dicots (short for dicotyledon, which means 'two leaves') are plants which have two flat, broad
baby leaves. Most trees and shrubs are dicots, including River red gum, SA blue gum, Golden
wattle and Sticky hop bush. The adult leaves of dicot plants have netlike, branching veins.

2

Monocot or Dicot?
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Sort your leaves into monocots or dicots and show the teacher.

Draw a monocot and a dicot growing from the labeled pots and write a couple of sentences
about your plant, e.g. Can you eat it, does it provide habitat?

Monocot Dicot

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

……………………………………………………………………….........................................

Write a couple sentences about the function of leaves on a plant.

.………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

……………………………………………………………………….........................................
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Topic 5 - Introduction to

botany

Leaves have many shapes, sizes, colours, tastes, textures
and smells. Look at your selection of leaves.

What features do leaves have in common?

Basically green, have veins in them, usually flat,
often distinct upper and lower surfaces, often have stems

Leaves are very special because when they are in sunlight, they can make oxygen and food
(carbohydrates) from water (from the plant's roots) and from carbon dioxide (CO ) from the
air. The process is called photosynthesis.

This food enables the plants, and the animals that feed on them, to live and grow.

We need some ‘leafy green vegetables’ in our diet to remain healthy. We often cook these
leaves we eat, to make them softer and tastier.

List some types of leaves that humans eat.

lettuce, cabbage, brussel sprouts, bok choy, vine leaves, spinach, silverbeet, chives,
spring onions, sprouts, parsley, basil, thyme, lemon grass, most other herbs.

It is not safe to eat all leaves, because some plants protect themselves from being eaten by
making their leaves poisonous, others just taste revolting!

Working in pairs or in small groups, sort the leaves into different categories.

Why did you choose those groups? What is the common feature in each group?

Colour, shape, size, smell, length, texture

Botanists sort flowering plants into two groups based on the number of their “baby” leaves, i.e.
the first leaves growing from the germinating seed. Scientists call these baby leaves cotyledons.

Monocots (short for monocotelydon, which means 'one leaf') are flowering plants which have
one vertical grass-like baby leaf. They include local indigenous plants such as Common vanilla
lily, Garland lily, Native leek, Kangaroo and Wallaby grasses as well as orchids, bamboo and palm
trees (including bananas). Most of the world's cereal crops such as wheat and barley are also
monocots.The adult leaves of monocots have parallel veins which run lengthways down the
leaf. The seeds of the cereals provide the staple diet for most of the world's population.

Dicots (short for dicotyledon, which means 'two leaves') are plants which have two flat, broad
baby leaves. Most trees and shrubs are dicots, including River red gum, SA blue gum, Golden
wattle and Sticky hop bush. The adult leaves of dicot plants have netlike, branching veins.

Sort your leaves into monocots or dicots and show the teacher.

Answer:

Answer:

Answer:

2

Monocot or Dicot?

Common vanilla lily
SA blue gum
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Draw a monocot and a dicot growing from the labeled pots and write a couple of sentences
about your plant, e.g. Can you eat it, does it provide habitat?

Monocot Dicot

………………………………………………………………………………………………
………………………………………………………………………………………………
………………………………………………………………………………………………
………………………………………………………………………………………………
………………………………………………………………………………………………
………………………………………………………………………………………………
………………………………………………………………………………………………
………………………………………………………………………………………………
………………………………………………………………………

Write a couple sentences about the function of leaves on a plant.

Trees breathe through their leaves and use the sun to turn carbon dioxide into
oxygen using a process called `photosynthesis'. They keep some of the carbon, storing it
in their leaves, roots and trunk, and breathe out oxygen, which we need to survive.

Answer:
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6. Identification of local indigenous
plants

The parts of plants used for identification

The parts of a plant most used in plant identification by the

inexperienced plant observer (non-botanist) are the size,

shape, buds, flowers, fruit, bark and leaves of a plant. The

usefulness of these attributes for identification depends

greatly on the plant being identified. The key to becoming

good at identifying different plants is working out which

attributes of the plant vary the most between different

plants. For example, one of the most defining features of

the different local (wattle) species is the size and

shape of the leaves. For , the fruits (gum nuts) will

often vary greatly between different species, making this

the most useful tool for identification. For many of the

smaller shrubs and ground layer plants, it is the flowers

which tend to be the most noticeable and varied feature.

Despite these distinctions, it is often necessary to look at a

combination of plant attributes to make a positive

identification. Even then it can still be very challenging,

especially if there are many species of the same genus in a

particular area.

Thankfully, there are many excellent plant identification

resources to aid with plant identification. Many of the plant

identification resources available for use base their defining

techniques on one or more plant properties. For example

Ann Prescott’s uses flower colour as

its defining feature.

Many of the resources tend to cover whole of South-

eastern Australia, South Australia or the whole of the Mt

Lofty Ranges. Opening a book of Australian Eucalypts, to

discover that there are more than 500 species, can be quite

daunting. Convenient for us there are only about 90 which

are indigenous to South Australia and from these only

about twelve which are indigenous to the Onkaparinga

catchment area. For this reason it is better to have the

most local resources possible to reduce the pool of

possibilities.

See the recommended resources for some good local

publications. Note that all of the referrals to vegetation in

that activity is really only relevant to patches of remnant

vegetation most often located on roadsides and in reserves.

Many, if not most of the Australian natives historically used

in amenity plantings in streetscapes and gardens are not

local, but most often indigenous to Western Australia or

the East Coast of Australia. Attempting to find a Western

Australian native in a book about South Australian plants

Acacia

Eucalyptus

It’s Blue with Five Petals
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can be very frustrating! Stick to remnant patches for plant

identification activities.

A good starting point for plant identification is to try to

identify to genus level, as this is often very distinctive.

Once students can confidently identify an , Eucalyptus,

or , etc, identifying the species within that

genus will seem a lot simpler.

Acacias (or Wattles) are the most widespread genus of

Australian native plants. The genus is also indigenous

to South Africa. Species within the genus are often

best recognised by their leaf shape. Generally the Acacia

genus is very robust and being of the LEGUMINOSAE

family (legume), is able to improve soil nitrogen levels. It is

used extensively in revegetation projects due to its ability

to colonise areas of bare ground and recent disturbance.

However this, resilience can also make them a formidable

pest plant if they are introduced to areas outside their

natural range.

The buds, flowers, fruits and seed of our local native plants

are generally the richest source of food for many of our

visible wildlife such as insects birds and mammals. Many of

us have observed Honeyeaters frequenting tubular flowers

in suburban gardens,Yellow-tailed black cockatoos eating

the seeds of a or groups of Parrots eating the

flowers of Eucalypts and dropping the leftovers all over the

ground. Unfortunately for these animals, plants do not

produce the specific resources needed all year round.

Many animals must travel to find enough resources.

Historically, animals are probably well-accostomed to

travelling for their food but modern times have no doubt

made life harder through:

the loss of large tracts of the right kind of resources

(vegetation) and

barriers in the landscape such as roads, fences and

treacherous cleared landscapes where smaller animals

have little shelter or protection from predators.

While we often associate spring with a flush of flowers and

life, there are many plants which provide all-important

resources throughout lean times in summer, autumn and

winter. Sometimes the timing and duration of flowering will

vary in an area due to seasonal factors such as rainfall, soil

fertility and temperature. Learning when and where our

vegetation provides the resources needed for wildlife can

teach us a lot about why populations of species decline or

explode.

Acacia

Hakea Banksia

Acacia

Acacia

Banksia

Acacia: A widespread genus

Plants as resources for local wildlife.

�

�

2.6
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Lesson ideas

�

�

�

�

�

�

�

�

Split the class into four or five groups and have each

group prepare an information card or poster on a local

genus of plant. Choose a genus off the plant posters or

from a book on South Australian plants. Ask groups to

report back to the rest of the class on their findings

and show the class actual cuttings from different

species within their genus. Ask them to draw one of

the species of their plant. The illustration should

include some of the typical features of that genus, e.g.

the shape and colour of the fruits and flowers, and the

shape of the leaves.

The worksheet included with this activity

Eucalyptus identification charts provided at the back of

this folder will show students the structure and

function of the vital parts of the genus

necessary for positive identification to the species level.

Read through the worksheet with the students. Design

a quiz based on the information on the worksheet.

Collect fruits, or take students outside to show the

local indigenous Eucalypt species appearing on

Eucalypts of our local area identification chart included

with this activity.

Encourage students to closely observe the fruits and

match them to the picture of the species on the poster.

Ask students to provide a detailed verbal description of

the characteristics of the different Eucalyptus species,

paying particular attention to the fruits and bark, to see

how they differ from one another.

Read through the worksheet

included with this topic and have students provide

answers to the questions on the reverse side verbally,

or as written answers.

Have students research or write a photo essay on one

of their local Acacias and include a detailed, labelled

drawing of the leaf structure of their specific plants.

Students may also provide details on the ecology of

their plant, e.g. the sorts of animals which use it, how it

may benefit/disadvantage other plants.

Regular monitoring of several different plant species

will give a good indication of the times of year when

most resources are available. A scoring system, which

reflects the volume of resources available to the

ecosystem's birds and insects could be adopted.

- 'buds only' is given a '1'

- 'buds and flowers' are given a '3'

- 'buds, flowers and fruit' is given a '5'

- 'flowers and fruit' are given a '3'

- 'fruit only' is given a '1'.

- Alternatively, you may like to record only

and

Monitoring the availability of resources for local wildlife:

Go out into your local natural area or school grounds

with plant identification sheets and record the plants,

which are budding, flowering or fruiting. Ideally

establish this activity as a monitoring exercise to be

performed on a monthly basis.

Eucalyptus

Accolades to Acacias

�

whether the plant is flowering. This may be more

suitable for younger children.

Results of the plant or bird survey can be collated in

the classroom and ticked on a wall chart with the

months and seasons on one axis and the individual

plants or birds on the other. Surveys could be

performed monthly. Over time students will see

changes in the site and will be able to link the changes

to months and seasons via the classroom wall chart.

Other details may also be recorded such as the

presence of water in the creek (flowing or pools),

weather, frogs, insects, etc. The wall chart results may

be used in other subjects such as maths (graphs).

Bonney Neville (2003), Finsbury Press

Dashorst and Jessop (1990),

Botanic Gardens of Adelaide and State Herbarium

DEH (2002),

DEH publishing

Nicolle Dean (1997), . Lane

Print Group

Prescott Ann (1988), I Lutheran

Publishing House

Excellent fact sheets on SA’s Acacia species. Navigate site

to learn about the distribution of individual species.

�

Recommended resources

What Seed is That?

Plants of the Adelaide Plains and

Hills.

CommonWildflowers of the Mount Lofty Ranges.

The Eucalypts of South Australia

t’s Blue with Five Petals.

http://www.flora.sa.gov.au/factsheets.html
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Topic 6 - Identification of

local indigenous plants

Eucalyptus: Which one is which?

Fact Sheet

One of the main ways in which botanists identify plants is to look at the bud,

flower, fruit and seed of a plant. Buds, flowers, fruit and seed are also some of the

main parts of a plant eaten by insects and animals. Therefore looking to see

whether these items are present on a plant is an excellent way of finding out

which food resources are available to birds, insects and animals in an ecosystem.

We often think of spring as a popular time for plants to flower but there are many

Australian native plants including Eucalypts which flower in summer, winter and

autumn.

Before there can be a flower there must first be a

bud. The bud is the unopened flower. Buds will differ in

appearance between different species of plant. On a

Eucalypt, the ‘lid’ of the bud is called the operculum and the

base is called the torus:

On a Eucalypt the operculum drops off the

bud and the flower emerges. This fluffy flower is most

often yellow, white or red and is full of nectar which

attracts insects and birds. As insects and birds drink

the nectar, they spread pollen between plants and

perform the important ecosystem service of

After the flower dies and drops off the torus, it

becomes the fruit of the Eucalypt and ripens over several

weeks. After it has dried out, it opens at the top and

disperses the seed like a miniature salt shaker.

Buds:

operculum + torus = bud.

Flowers:

pollination.

Fruit:

OperculumTorus
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The bud and the torus of are different shapes and sizes which helps us

to tell the difference between different species of .

Observe the shapes of different fruits from the local species.

Compare them to the and see if you can work out

which one is which.

There are more than 500 species of in Australia

The word Eucalyptus comes from the Greek words ‘Eu’ meaning , and

‘Kalyptos’ meaning . This refers to the operculum which cover the

top of the bud before the flower emerges.

The common names of Eucalypts often tell us a bit about what the tree

looks like, especially the bark.

If the name has g e.g. River red , Blue , the bark is smooth and often

peels off in flaky ribbons.

If the name has ‘box’ e.g. Grey , Mallee , the bark is hard, rough, and not

easily pulled off the tree.

If the name has ‘stringybark’ e.g. Brown , Messmate , the bark

is soft, thick, dark and rough and can often be pulled from the tree in

long strips.

Handy tip: If you wish to identify a Eucalypt but the buds, flowers and

fruits are too high to reach, have a look around on the ground beneath

the tree. There will often be small branches or fruits which have broken off.

Eucalyptus

Eucalyptus

Eucalyptus

Eucalyptus Identification Charts

Eucalyptus

well

covered

um gum gum

box box

stringybark stringybark

Activity

Some interesting facts about ...Eucalyptus
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Topic 6 - Identification of

local indigenous plants

Accolades to Acacias

The genus or 'wattles' are the most common, widespread genus of all

Australian native flowering plants. There are also a few species, which are

native to Africa, this dates back to Gondwanaland times when several southern

continents were joined together. When they split apart, some of the plant and

animal families and genera were split up over several continents, e.g. platypus fossils have been

found in South America, echidnas are found in New Guinea, plants of the Proteaceae family span

Australia and South Africa (Banksias in Australia and Proteas in South Africa).

The word 'Acacia' is the Latin word for thorn, as some of the species are quite thorny. The

word 'wattle' came from the first white settlers to Australia and was the word for the young

saplings, which the early settlers would stick together with clay and use to build huts. In years gone

by, bark was harvested from wattles for many different uses including tanning leather, furnace fuel,

and fabric dye and for making varnish. Blackwood ( ), a species also indigenous to

the Mount Lofty Ranges has been harvested extensively for its valuable and very beautiful timber.

The seeds of some species were harvested by Aborigines, eaten green or ripe or ground

into flour.

There are over 800 species of wattle found Australia-wide with about 25 different species found on

the Adelaide plain alone. The Golden wattle ( ) is the most widespread species of

all and was once harvested in South Australia for a chemical in its bark called tannin, which was

used to tan leather. The Golden wattle is now recognised as Australia's national floral emblem. The

colours of the wattle are Australia's sporting colours.

Wattles are a type of legume, they therefore have pea-pod fruits after flowering. Legumes are

excellent soil conditioners, as they are able to turn atmospheric nitrogen (gas) into a nitrogen soil

nutrient, which is used by the wattle as well as nearby plants or plants, which will grow, in that

location in the future. Nitrogen conversion occurs via a symbiotic relationship with a soil

bacterium (Bradyrhyzobium). The bacteria form nodules on the roots, the nitrogen converting

'powerhouses', which can often be seen whilst planting out young trees. The seeds of most

species have a hard coating and can therefore persist in the soil for several years. Germination

most often occurs after a fire or major disturbance has damaged the outer coating on the seed and

broken the seed's dormancy. As wattles are one of the first species to come up after a fire and

have the ability to nitrogenise the soil for other plant species, they have earned the frequently used

label of 'nursery species'.

In the Onkaparinga catchment the most widespread indigenous species of wattle are Golden

wattle ( ), Kangaroo thorn ( ) and Gold dust wattle ( ).

Other common species are Golden wreath wattle ( ) and Sydney coastal wattle (

) however these are environmental weeds which has been introduced to the

Adelaide area as garden plants. They are now escaping from gardens and spreading. They need to

be stopped!

Acacia

Acacia

Acacia melanoxylon

Acacia

Acacia pycnantha

Acacia

Acacia pycnantha Acacia paradoxa Acacia acinacea

Acacia saligna Acacia

longifolia var. longifolia

Golden wattle
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What is the most widespread genus of all Australian native flowering plants?

…………………………………………………………………………………....................

Which wattle species has been harvested extensively for its expensive and very beautiful
timber?

………………………………………………………………………………………….......

Which wattle was harvested locally for making leather?

……………………………………………………………………………………………

What did Aboriginal people make from ground wattle seeds?

………………………………………………………………………………………

Which species of wattle is Australia's National Floral Emblem?

……………………………………………………………………………………………

What is the name of the soil nutrient, which wattles help to provide?

……………………………………………………………………………………………...
.

Which events can break the dormancy of wattle seeds?
……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………

Why are wattles sometimes called a 'nursery species'?
……………………………………………………………………………………………

……………………………………………………………………………………………

…………………………………………………........................................................................

……………………………………………………………………………………………

………………….................................................................................................................................

Root nodules on the roots of an AcaciaGold dust wattle ( )Acacia acinacea
Kangaroo thorn ( )Acacia paradoxa
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7. The seeds of native plants

Where does seed come from?

What is meant by ‘local provenance’?

Which factors determine how fertile seed will
be?

Seed comes from the ripe fruit of a plant, e.g. the stone of a

peach or the pips in a watermelon. In Eucalypts, a fine,

reddish-coloured seed is released from the fruit (gum nut)

after it has ripened and turned brown. In Acacias, the seed

is usually black and a lot larger, released from a seed pod

similar to a pea pod.

In our natural areas, the seed released into the

environment allows the regeneration of the bush. Some

seed grows soon after being dropped, whilst other species

may stay in the soil for many years awaiting the right set of

conditions for germination. Revegetation is an important

component of environmental management but before this

can occur, seed must first be collected and propagated to

provide us with the plants needed for revegetation.

Labelling packets of collected seed with the location of

where seed has come from, can be referred to as labelling

the provenance, or origin of that seed. All revegetation

projects should have a focus on using seed collected as

close as possible to where the revegetation is being

undertaken. This is commonly referred to as local

provenance. Using seed of ‘local provenance’ ensures that

the seed collected will hold the genetic material of a plant

which is specifically adapted and successful to local

conditions, e.g. soil, rainfall and temperature. To ensure our

revegetation is successful it is in our best interests to use

local seeds to ensure healthy, well adapted plant stock.

The viability of seed will be affected by several

environmental factors, one of which is a lack of effective

pollination. Depending on the plant, low seed fertility can

be an indication of insufficient insect or bird pollination, to

ensure a good crop of viable seed in the future. In a

bushland area, low seed viability can result in less bush

regeneration and fewer resources for future pollinators.

Further pollinator decline is the result, leading to fewer

viable seeds being produced the following year. Both plant

and pollinator start to seriously diminish and natural

ecosystem function is lost. This is often the case after a

major disturbance which removes a large proportion of

either the plant or the pollinator, such as a bushfire, disease,
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introduced predator or land clearance. The plant and the

pollinator cannot live exclusively of one another!

Like flowers, the structure of the seed has an important

function. The seed needs to ensure it can disperse to areas

where it will be able to germinate and grow. Like

pollination, birds, insects, mammals and the wind will play an

important role in effective seed dispersal.

Seeds can often be sorted into four main categories:

hitchhikers, drifters, stayers and food-bearers, with several

species falling into more than one category.

Pick some of the fruits from a or the pods

from an and lay them out for observation on

some white paper in a sunny spot in the classroom. As

they dry out, the fruit will open and the seeds will spill

onto the paper. Give the fruits a little shake after they

are dry and the seed will easily fall out. This drying

process will take a couple of weeks. This will follow

well from activity 9 as it represents the final stage in a

plant’s flowering cycle.

Collect the seed into jars or zip-lock bags and label the

species of plant and the provenance of the seed.

Ensure students understand the concept of local

provenance and its importance for revegetation

projects.

Perform a seed viability experiment using collected

native seed or obtain some seed from or

another supplier. Packets of any commercial seed will

suffice for this activity.

Select a few species and plant 20 seeds of each in a

propagation tray and label accordingly. Place in a

nursery area and keep moist.

Record germination by counting the number of

seedlings to emerge over about 10 weeks and calculate,

as a percentage, the total number planted.

The following can provide a basic guide for rating seed

viability:

- 0-20% is poor

- 21% - 40% is fair

- 41% - 60% is good

- 61% - 80% is very good

- 81% - 100% is excellent

From the results of this seed viability test, students will

be able to calculate the number of seeds required per

pot or tube to ensure germination.

Structure related to function

Lesson ideas

�

�

�

�

�

�

�

Eucalyptus

Acacia

Trees for Life

2.7
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2.7

�

�

�

�

�

If using the seed of indigenous plants, as an extension

to this activity, older/advanced students can then do

some research into the plants tested for the seed

viability, and find out about the major pollinators of

these plants. Alternatively they may visit the area from

where the seed was taken from and look for factors

which may positively or negatively impact germination

success. Factors may include the level of pollinator

disturbance from humans visiting the area, e.g. birds

deterred by humans walking dogs; adjacent landholders

using insecticide; trees too sparse and far apart to

allow wind pollination.

Collect a few different types of seed including:

Drooping sheoak ( ), local Acacia

species, local Eucalyptus species,Twiggy daisy bush

( ) and Wallaby ( ) or

Kangaroo ( ) grasses.

Show the students several seeds and demonstrate how

the seeds move. Let the students observe the seeds.

Discuss how different ways of moving might be

beneficial in different environments.

Have students sort seeds into the four main categories

based on the results of tests outlined on the

worksheet included with this activity. For this activity

you will require a piece of felt or similar material

pinned to a flat surface such as a blackboard. A pin up

board with a material pinning surface is ideal. Work

through the activity sheet included with this topic.

Bonney Neville (2003),What Seed is That? Finsbury Press

Dashorst and Jessop (1990), Plants of the Adelaide Plains

and Hills. Botanic Gardens of Adelaide and State Herbarium

DEH (2002), Common Wildflowers of the Mount Lofty

Ranges. DEH

Nicolle Dean (1997),The Eucalypts of South Australia. Lane

Print Group

Prescott Ann (1988), It’s Blue with Five Petals. Lutheran

Publishing House

Excellent fact sheets on SA’s Acacia species. Navigate site

to learn about the distribution of individual species.

Website of the Australian National Botanical Gardens

in Canberra with lots of excellent information on a

wide range of Australian native plants.

How does seed move through the
environment?

Allocasuarina verticillata

Olearia ramulosa Danthonia spp

Themeda sp

Recommended resources

http://www.flora.sa.gov.au/factsheets.html

http://www.anbg.gov.au
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Topic 7 - The seeds of

native plants

How does seed travel through the environment?

Sort your seeds into the following seed movement categories and record the seed's plant species name

under the headings below.

Includes most of the grass seeds, designed to stick to anything passing by, such

as birds and animals, and be carried to other locations to propagate. Test seed to see if it hitchhikes

by throwing a handful at a piece of felt. If they stick, they are hitchhikers.

............................................................................................................................................................................................

............................................................................................................................................................................................

Mostly windborne and include Twiggy daisy bush and other members of the daisy

family (COMPOSITAE). Some of the Tea-trees, Eucalypts, Sheoaks, grasses, reeds and sedges could also

fall into this category. Test by blowing on these seeds, throwing them in the air or in front of a fan. If

they appear to float without falling straight to the ground, they are drifters.

............................................................................................................................................................................................

............................................................................................................................................................................................

.............................................................................................................................................................................................

.............................................................................................................................................................................................

.............................................................................................................................................................................................

...........................................................................................................................................................................................

Seeds are generally very high in fats and proteins and sought after by many birds, therefore most plant

species will have their seed eaten at some stage. Most seeds fall into the food bearer category

occasionally. Whether consuming the seed actually assists dispersal or kills the seed can be difficult to

determine.

On the back of this sheet design, draw and label 'the ultimate seed' which may fall into 2 or more

categories.

Mostly heavier types of seed such as Wattles, Bush-peas and other members of the

pea (LEGUMINOSAE) family. The seeds of many LEGUMINOSAE species have hard coatings, which

allow them to persist in the soil for many years even after the parent plant has died. Stayers will not

float or stick to felt.

Often come packaged within a tasty fruit or with an attachment which is

sought after by insect or animal. Native apricot, Native cherry, Saltbush, Emu bush and Ground-berries

all fall into this category.

Hitchhikers:

Drifters:

Stayers:

Food bearers:

Hitchhikers:

Drifters:

Stayers:

Food bearers:

Mostly heavier types of seed such as Wattles, Bush-peas and other members of the

pea (LEGUMINOSAE) family. The seeds of many LEGUMINOSAE species have hard coatings, which

allow them to persist in the soil for many years even after the parent plant has died. Stayers will not

float or stick to felt.

Often come packaged within a tasty fruit or with an attachment which is

sought after by insect or animal. Native apricot, Native cherry, Saltbush, Emu bush and Ground-berries

all fall into this category.
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The ultimate seed

Make up a name for the plant your seed comes from

...................................................................................................................................................................

..................................................................................................................................................................

Which categories does your seed fall into?

...................................................................................................................................................................

...................................................................................................................................................................

..................................................................................................................................................................

Please provide some further information on your seed design

..................................................................................................................................................................

...................................................................................................................................................................

...................................................................................................................................................................

...................................................................................................................................................................
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8. Introduction to aquatic
macroinvertebrates

Concepts

What are they?

Why collect aquatic macroinvertebrates?

Aquatic macroinvertebrates are pollution
indicators!

Sensitive or tolerant to pollution?

�

�

Definition and description of aquatic

macroinvertebrates

Using aquatic macroinvertebrates as pollution

indicators

The technical term for water bugs is aquatic

macroinvertebrates. Aquatic means freshwater, macro

means you can see it with your eyes, and an invertebrate is

an animal without a backbone.

Where are they found?

Aquatic macroinvertebrates are found in most creeks,

rivers, lakes and wetlands. However, you will not find them

in estuarine areas, as they generally live in freshwater. At

your local waterway you can find them under rocks, in the

mud on the bottom, amongst the reeds, on the water

surface and swimming in open water.

They are easy to catch and come in a variety of weird and

wonderful shapes. Students of all ages love looking at them,

so they are a great way to stimulate student interest in

environmental issues.

You can use aquatic macroinvertebrates to get an estimate

of the amount of pollution in a waterway. A very polluted

stream will have only a few types of macroinvertebrate

living there. A less polluted stream will usually have more

invertebrate species.

Some invertebrates are sensitive to pollution while others

are pollution tolerant. In fact, scientists have grouped the

macroinvertebrates found in our region into four pollution

groups. These are very sensitive, sensitive, tolerant and

very tolerant. Refer to the 'Aquatic macroinvertebrate

Identification Key' included in this folder.

Imagine a healthy stream with many waterbugs living in it. If

3

we add a small amount of pollutant, let’s say detergent, then

the first group of waterbugs to disappear would be those in

the very sensitive category. Add some more detergent, and

the pollution sensitive waterbugs will be wiped out. If we

keep adding pollution, eventually even the very tolerant

waterbugs will die. So if you find no invertebrates at your

site, this may be a sign of a very polluted waterway.

Sometimes you will find a mixture of pollution tolerant and

pollution sensitive waterbugs in a waterway. This means

that the pollution level in the waterway is low.

Heavy rainfall can cause many creek animals to be flushed

downstream. So if you sample after heavy rain, you may

find fewer waterbugs present in your sample. During

cooler months, the breeding activity of some animals is

lower, and less kinds of waterbugs may be found. However

if you sample the same site over a year, you will get to

know what types of bugs should be there at different times

of the year. So, if you expect to find ten different types of

invertebrates, but only find a few types of very tolerant

waterbugs, then it is a fair bet that the site has been

polluted.

Make a waterbug sample net (instructions included

with this topic).

Complete the reading comprehension exercise:

(included with this topic).

Complete the worksheet (included

with this topic).

Complete the cut and paste

worksheet (included with this topic).

Complete the worksheets (included in

this activity).

Carry out a research project on one type of

macroinvertebrate.

(two versions

included in this activity).

Why else might the aquatic
macroinvertebrates disappear?

Lesson ideas

Recommended resources

�

�

�

�

�

�

�

The

great waterbug hunt

Waterbug match-up

Sensitive or tolerant

Healthy habitats

The Aquatic macroinvertebrate Identification key

Visit your local waterway, and carry out the

program (refer to the

). Students can develop a

presentation of their macroinvertebrate sampling

excursion and present this to other classes.

Scrape,

jiggle and sweep Scrape, jiggle and

sweep - excursion notes

3.8
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3.8

Freshwater Invertebrates of the Onkaparinga Drainage Basin,

Colour guide to invertebrates of Australian inland waters.

The waterbug book.

(included at the back of this folder).

Hawking and Smith, Co-operative Research Centre for

Freshwater Ecology.

Gooderham and Tsyrlin, CSIRO

Publishing.



To make a stocking net you will need:

A pair of pantyhose (or a stocking)

A wire coat hanger (or strong wire)

A pair of pliers (or strong hands)

�

�

�
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Topic XX - Introduction to

aquatic macroinvertebrates

Catching water bugs

How to make it:

1. Unbend the wire coat hanger and form a circular shape.

2.Thread wire through waistband of pantyhose.

3. Rewind coat hanger to form handle and tie knot in pantyhose.

OR

1. Cut part of the leg (the widest part) and stitch around the wire

coat hanger (bent into circular shape).

2. Knot at bottom.

For both cases, wind masking tape around the handle to provide a

more comfortable grip.

Topic 8 - Introduction to

aquatic macroinvertebrates

How to make a stocking net
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Topic 8 - Introduction to

aquatic macroinvertebrates

The Great Water Bug Hunt

Melissa and Robert

Getting Ready

Melissa likes animals. So does her younger brother

Robert. At school Melissa learned about these

amazing bugs that live in the local creek called aquatic macro-invertebrates. On her way

home from school she explained to Robert,“Aquatic means water, macro means you

can see it with your eyes and invertebrate means an animal without a back bone. So

Aquatic macro-invertebrates are waterbugs that you can see.”

“Can I see them?” asked Robert.

“Of course”, she replied.

That weekend she decided to take Robert to a creek near their house to see what

kinds of water bugs they could find…

“You need old clothes and gum boots” yelled Melissa to Robert from the shed.

Melissa was searching through old draws to find some small jars. Earlier that morning

Melissa and her mother had made two stocking nets using old

wire coat hangers and stockings.

“That should be enough jars now”, said Melissa to herself as she walked back

towards the house.
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She walked to the front veranda where Robert was waiting

for her with his gum boots on.

“O..K Robert. We have two stocking nets, two empty ice-

cream containers, some plastic spoons and five small glass

jars. Oh, and I almost forgot about the identification sheet.”

Robert pointed to the identification sheet and asked,“What will we use that for?”

“We need it to work out the names of the waterbugs we find”, replied Melissa.

Robert then asked,“Should I get my new magnifying glass as well?”

“That's a great idea”, answered Melissa.

Melissa and Robert arrived at the creek to see a tortoise sitting in the sun on a log.

Robert pointed and yelled;“look at that”.

The startled tortoise scurried into the water and disappeared with a splash.

“What did you do that for?” sighed Melissa.“If we keep quiet we'll see heaps more

animals.Try to be quiet”.

“O.K.” agreed Robert wishing he had been able to see more of the tortoise.

Melissa and Robert quietly put their equipment on the

ground and then carried their nets to the water's edge.

“You scoop for water bugs in the reeds and I'll scrape along

the bottom”, said Melissa.

At the creek



What did they find?

After swishing his net in the reeds for a while Robert

noticed there was mud and dead leaves in his net. He

looked more carefully into the net and saw little bugs

wriggling around.

“I've got some” he called out to Melissa

“Well put them in the ice-cream container”, she replied,“and add some water so the

bugs don't die”.

“O.K“, replied Robert.

Soon after he was peering excitedly at the bugs zooming around in his ice-cream

container.

“Try to scoop the bugs into a jar”, said Melissa.

Robert and Melissa both used their spoons to scoop the bugs into jars. Then Robert

used his magnifying glass to peer at the bugs. Some looked like miniature snails and

others were swimming around so fast it was hard to see them.

Melissa began to recognise some of the bugs and showed Robert what to do.

“O.K, see how this one has six legs and a long thin body. And, see how it has three tails.

Well that means it's a Damselfly larvae. See it on

the identification chart?”

Robert was nodding in agreement. Robert looked

back in his container and shouted out in

excitement. I found a yabby!

A joint production of the OnkaparingaWaterwatch Network and Catchment Care Program.

These important programs are funded by the Onkaparinga CatchmentWater Management Board. Copyright 2005.

3.8.2



He carefully picked up the small yabby with his fingers and put it in a glass jar of its

own.

Melissa held up the Identification chart and said,“O.K. So we've found: Damselfly

Larvae, Dragonfly Larvae,Yabbies, Shrimp, Backswimmers, Freshwater Snails, Flatworms,

Mosquito Larvae, Scuds,Water mites and Water Spiders.”

“That's 11 different kinds of water bugs”, replied Robert.

“We found some bugs that are pollution sensitive”, she said.

“What does that mean?” Robert asked.

“It means that if there is some pollution in the water then they might die.”

“So there isn't much pollution in this water?”

“There mustn't be”.

After the excitement of the water bug hunt Robert and Melissa were sitting under a

tree quietly looking at the creek. Robert had wanted to take his yabby home. But

Melissa had suggested they put all the bugs back where they belong. Robert still wasn't

sure it was the right thing to do. He thought theYabby would make a wonderful pet. It

could sit on his bedside table in a jar, and he could feed it little pieces of meat.

“Mum and dad have to wash the car on the grass from now on”, said Melissa.

“Why?”

“Because if they wash it on the road the chemicals in the detergent will end up

washing down the drains and into this creek. And that means the pollution

Why count the bugs?

The turtle again

3.8.2
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Comprehension Questions:

1) What equipment did Robert and Melissa use on their Water Bug Hunt?

2) What does the word aquatic mean?

3) Name two of the macro invertebrates that Melissa and Robert caught
.
4) What does pollution sensitive mean?

5) What could Melissa's parents do to help save pollution sensitive

Water bugs?

6) What do you think ‘pollution tolerant’ means?

7) How many different types of bugs did they catch?

8) What did this tell them about their site?

3.8.2
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sensitive water bugs will die”. As Melissa pointed to the creek she noticed the water

rippling near the log where they had seen the tortoise. A head started to poke out of

the water and then a shell. She whispered to Robert,“Have a look at that”.

“Hey it's the tortoise, and he's got my yabby!” cried Robert.

With a quick splash the tortoise was gone.
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Topic 8 - Introduction to

aquatic macroinvertebrates

Water bug match up

Draw arrows to match the picture to the correct name. Then colour in the water

bug pictures.

Flatworm

Dragonfly larva

Water mite

Caddis fly larva

Damselfly larva

Mosquito larva

Water boatmen

Yabby
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Topic 8 - Introduction to

aquatic macroinvertebrates.

Am I tolerant or sensitive to pollution?
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Am I tolerant or sensitive to pollution?

Juniors

Am I tolerant or sensitive to pollution?

Seniors

Very sensitive

Very sensitive

Mayfly nymph Stonefly nymph Segmented worm Flatworm

Dragonfly larva Caddis fly larva Freshwater yabby Freshwater snail

Very tolerant

Very tolerant

Tolerant

Tolerant

Sensitive

Sensitive
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Topic 8 - Introduction to

aquatic macroinvertebrates.

Healthy habitats

Choose the habitats and animals from the cut-outs below and paste them

into the correct habitat found on the back of this worksheet.

(1) Which habitat do you think is

healthy and which is polluted?

(2) Cut out these habitat features and

glue them in either the polluted or

healthy environment.

(3) The Flatheaded Gudgeon is a native

fish that doesn’t like pollution.

(4) The Gambusia is a pest fish that can

survive pollution.

(5) These animals hate pollution.

(6) These animals can survive pollution.

(7) Which habitat would the frog choose?

Polluted Healthy

(2) Water

polluted by oil,

detergents and

other chemicals.

(3) You will find

pollution sensitive

animals here.

(2) Places for

animals to hide

and find food. Very

little pollution.

(1) Native trees,

shrubs and reeds

growing along

the edge.

(1) No trees and

few plants growing

along the edge.

(3) You will only

find pollution

tolerant animals

here.

Name:
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Topic 8 - Introduction to

aquatic macroinvertebrates.

Scrape, jiggle and sweep: catching macroinvertebrates

Select your site:

Equipment required

What to do at the creek

Find a site that has easy access for a large group and is

SAFE for all involved. It needs to have at least 5 m of

watery edge, riffle, pool or drain. It should provide

potential habitat like aquatic vegetation, snags, rocks, riffles,

algae, etc, for the animals you hope to catch. The site you

select does not have to be one of your regular Waterwatch

sites. If however, your regular site is suitable, it would be

preferable as you have prior knowledge of water quality,

habitat, etc. For comparison, you may like to pick two

contrasting sites, sample them both and keep the samples

separate.

Nets: School groups should take plenty of their own

fun-to-make stocking nets down to the sampling site. A

more advanced sampling net (standard benthic net) can

be purchased from Onkaparinga Waterwatch Network

by arrangement.

The site record sheet: Please take

a habitat record sheet (included with this topic) to

your sampling site. Familiarise students with the things

they will need to look for. More information about

which animals use various parts of the habitat is given

on the reverse of the sheet.

Aquatic Invertebrate Record & Identification Sheets:

These sheets (included with this activity) can be used

to record animals as you catch them, but most

identification work is best done back at your base!

Suitable containers for catching and travel: Take

containers to the creek that are large enough to empty

the nets into. White four litre ice-cream containers are

great because they are a good size and you can see the

animals easily. Make sure you have one large container

with a good lid that is deep enough to put your final

sample in for travel back to your base.

Hand Lenses: Useful for examining surfaces of rocks,

sticks, etc, for attached invertebrates.

Fill catching container with 5-10 cm of fresh water

from your sampling site.

Now catch those bugs! At last it is the time to get

everybody involved. Scrape, jiggle and sweep the nets

through the water. Be reasonably vigorous as many

animals will be hanging on for dear life (they just don't

�

�

�

�

�

�

�

Where is the Habitat

understand that it is sampling day and they will soon

be part of a census!).

Scrape the frame of the nets along solid objects such

as rocks, branches, gravel and amongst leaf litter on the

bottom but don't get too much mud, as you will not

be able to see any of your 'catch'.

Jiggle the nets amongst the vegetation and scrape

along the stems and leaves to dislodge any

invertebrates. Take care, though, that you don't break

or uproot the plants.

Sweep the net through the water to catch the free

living critters. Do several rapid U-turns with the net

to catch animals that could get swept aside as you

move the net through the water.

Leave no stone unturned: Pick up stones, small rocks

and other objects and examine the surface. You might

be surprised at what is clinging to them. Replace them

carefully to avoid crushing invertebrates on the object

or on the stream bed.

Empty the nets: Turn the nets inside out in the

collection container. Jiggle the net sideways in the

water in the container to wash debris and animals into

the water.

Watch as you go: Record any animals you see during

the collection. Mark these off on the Freshwater

Invertebrate Record Sheet.

Condense the sample: Holding the net over the

sampling site, pour the contents of the container(s)

into the net. If the sample is muddy, pour slowly down

the side of the net to try to catch and remove some of

the mud. Empty contents back into tub containing

about 10 cm of fresh water from the sampling site,

(repeating the process of turning the net inside-out

and jiggling it in the water).

Fill in habitat sheet: Fill in the 'Where is the habitat?'

site record form at the site. Take time to look at the

creek and its surrounds. Get a consensus on the

various parameters listed. Add any comments,

sketches, etc, in the space provided on the back of the

sheet.

Sort the sample: When back from your site, let the

sample settle properly. Closely observe the sample for

at least 30 minutes and record any animals seen.

�

�

�

�

�

�

�

�

�

Back at Base
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Gently move debris and cover to expose the shy ones.

If possible, leave the sample where it can be observed

intermittently over a long period of time. It is amazing

what crawls out from a dark corner. Some animals can

be gently lifted from the sample for closer examination

with hand lenses or microscopes.

Leave plenty of time to marvel at the normally unseen

underwater life!

�
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Name:
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9. Introduction to frogs of the
Onkaparinga catchment

Concepts

What is a frog?

Frog characteristics

Frogs of the Onkaparinga catchment

�

�

�

�

�

Features and facts about frogs found in the

Onkaparinga catchment

Frogs are biological indicators

Frogs are amphibians. Amphibians are cold-blooded

vertebrate animals. They differ from reptiles in that they

lack scales and generally return to water to breed. Frogs

spend their life both in water and on land.

Each frog species has differing features which have been

adapted for their habitat. However, most frogs share

certain characteristics which include:

drinking and absorbing water through their skin

having mucous glands to keep their skin moist

the females are usually bigger than the males (except

for the Painted frog).

Frogs eat by extending their tongue and catching their prey.

When swallowing its prey, the frog's eyeballs will close and

go down into their head to assist in pushing their prey

down their throat. Frogs only eat live prey including:

crickets, flies, snails and smaller frogs.

Frogs also have the ability to throw up their entire stomach

contents if their prey is deemed to be poisonous. Their

stomach can actually protrude out through their mouth

and then they can wipe their stomach clean with their front

right leg.

There are six frogs believed to exist in the Onkaparinga

catchment. These are:

Common froglet -

Brown tree frog -

Eastern banjo frog -

Spotted Grass Frog -

Bibron's toadlet -

Painted frog - s

For more detail on each of these frogs, refer to the

A3 poster at the back of

Crinia signifera

Litoria ewingi

Limnodynastes dumerili

Limnodynastes tasmaniensis

Pseudophryne bibroni

Neobatrachus pictu

Frogs

from the Onkaparinga catchment
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this folder.

The Southern Bell Frog has also been

previously found in the catchment but it is believed to be

an introduced species and not indigenous to the region.

However, this species has not been heard in the catchment

since the early 1980s.

A bio-indicator is a living organism that is able to tell us

whether our environment is healthy or unhealthy.

Frogs are well known for their sensitivity to pollution and

habitat degradation. They need a healthy environment, both

on land and in water, to complete their life cycle from egg

to tadpole to adult. Polluted water which may contain

chemicals such as fertilizers or detergents can significantly

impact on frog populations. It is believed that a healthy

habitat can be determined by the diversity of frogs calling in

the area. Therefore unhealthy habitats have reduced frog

populations.

The eggs and tadpoles are the most sensitive to pollution

or environmental change because they are permanently in

the water. The eggs are covered in a soft jelly-like

substance that does not protect the embryo from

pollutants in the water. Pollutants commonly result in the

death of the egg or tadpole, but may result in the

production of abnormalities of soft and/or skeletal tissues

which can later be seen in the adult frog as an abnormality

There are many factors affecting frog habitat including land

clearance, stormwater and increased urbanisation.

The smallest frog in the world is found in Brazil and is

named the Golden frog ( ). The adult

grows to a length of only 9.8 mm. The smallest frog in the

Onkaparinga catchment is the Common froglet which is

twice as big!

South Australia's smallest frog is the Desert froglet (

) at a length of between 13-20 mm. This frog is

not found in the Onkaparinga catchment.

South Australia's largest frog is the Green tree frog

( which can reach a length of 11cm or

more. This frog is not found in the Onkaparinga

Litoria raniformis

Psyllophryne didactyla

Crinia

deserticola

Litoria caerulea)

Why are frogs bio-indicators?

Froggy facts

.

Abnormalities are seen in every population of animals. It is

only when you find an unusually high number of frogs with

crooked spines and extra legs or arms that you know there

is something wrong in the environment.

�

3.9
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3.9

catchment.

West Africa has the largest frog, named the Goliath

frog. It grows to a length of about 37 cm and can

weigh as much as 3.7 kg. This is as much as a cat!

The Cane toad can reach a length of 26 cm and weigh

up to 2.7 kg.

Although frogs are excellent swimmers, most will

eventually drown if they don't have access to land.

The bulging eyes of frogs can see in almost any

direction

Frogs may be hypnotised by placing them on their back

and gently stroking their stomach.

Frogs that have very bright colours are usually

poisonous.

A good way to know if any Banjo frogs are living near

you is to look for the footsteps they leave behind.

They aren't really footsteps though, they're more like

belly and toe marks. Look out for them next time you

are down at your creek. (Banjos live in the

Onkaparinga catchment).

Frogs hear by using big round ears on the sides of their

heads called a tympanum. Tympanum means drum (ear

drum). Look carefully because on some frogs the ear is

very hard to see.

Frogs are one of the best leapers on the planet! Frogs

can launch themselves over 20 times their own length.

The longest frog jump on record comes from the

South African Sharped nosed frog with a staggering

5.3m for a single jump!

Ten frog species have disappeared from Australia.

There may be several factors why including habitat

destruction, land clearance and urbanization.

Complete the frog life cycle worksheet included with

this topic.

Visit your local waterway and look at the habitat,

human impacts and water quality at the site. Listen

(and record) any frogs that you hear.

Visit your local waterway and listen and record the

frog calls over the term/year. Are frogs present or

absent from the site? Get students to look at the

habitat and surrounding area to determine what

factors may be affecting frog abundance.

Participate in the EPA Frog Census program held

annually in September.

(www.epa.sa.gov.au/frogcensus)

Discuss with the class some pollutants that may affect

egg and tadpole health.

Create a habitat. Get students to draw a creek or

wetland on a large sheet (at least A3) and divide the

drawing into half. Half becomes an example of a good

frog habitat and the other side a poor habitat.

Students can use magazine cutouts, rubbish found in

the school yard, fallen leaves or their own drawings to

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Special froggy features

Lesson ideas

create the scene.

Play 'celebrity frog'. Write down the six frogs of the

Onkaparinga catchment on cardboard. Select six

students to be the celebrity frogs and provide them

with their identity. Each of these students must then

ask the rest of the class a question to try and guess

which frog they are.

Research the cane toad. What would happen if they

were introduced to SA? Look at what factors are

affecting frogs in your catchment.

Extensive information about Australian frogs

Provides information about frogs of the world

�

�

Recommended resources

http://www.asxfrogfocus.com

http://www.frogs.wwf.org.au
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Topic 9 - Introduction to

frogs

Frog Life Cycle

Colour in and then cut out the following pictures. Try to put them in the
correct order to create a frog life cycle.

Pictures drawn by Janet Pedler
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Topic 9 - Introduction to

frogs.

Can you find your mate?

How to play:

This game is best played after listening to the Frogs of the Onkaparinga Catchment CD

found in the front of your folder.

Alternatively, the calls can be found on the Onkaparinga Catchment Water Management

Board Website. www.onkaparinga.net and look under 'About the Catchment Area' and

select the fauna option

1. Photocopy and cut out the frog cards, make sure there is a card for each student.

For a class of 24 you will need to make 2 copies.

2. Split the class into half.Try to ensure a 'mate' for each of the students playing the
game.

3. Select which half of the class will be males and which half of the females

4. Hand out the different male frog cards to the male group and then hand out the
different female frog cards to the female group

5. Get the students to read their cards

6. Get the male frogs to start calling the sound they need to make is written on the

card. (only the male frogs call)

7. Its now time for the females to find their mate they have to listen carefully!

8. Once each frog is paired up they have to work together to determine which frog
of the Onkaparinga Catchment they are.

Answers:
1. Brown Tree Frog 4. Bibron’s toadlet
2. Spotted Grass Frog 5. Eastern Banjo Frog
3. Common Froglet 6. Painted Frog



I'm a FEMALE

“crick...crick...crick” (3)

Listen carefully - can you hear the MALE frog

calling? It sounds like:

A joint production of the OnkaparingaWaterwatch Network and Catchment Care Program.

These important programs are funded by the Onkaparinga CatchmentWater Management Board. Copyright 2005.

I'm a MALE

“Crick...crick...crick”

Try to find the female frog by CALLING to

her:

(3)

I'm a MALE

“weep-eep-eep” (1)

Try to find the female frog by CALLING to her:

I'm a FEMALE

“weep-eep-eep” (

Listen carefully - can you hear the MALE frog

calling? It sounds like:

1)

I'm a MALE

“uk..uk..uk..uk” (2)

Try to find the female frog by CALLING to her:

I'm a FEMALE

Listen carefully - can you hear the MALE frog

calling? It sounds like:

“uk..uk..uk..uk” (2)

3.9.2



A joint production of the OnkaparingaWaterwatch Network and Catchment Care Program.

These important programs are funded by the Onkaparinga CatchmentWater Management Board. Copyright 2005.

I'm a MALE

“ARK” (4)

Try to find the female frog by CALLING to her:

I'm a FEMALE

“ARK” (4)

Listen carefully - can you hear the MALE frog

calling? It sounds like:

I'm a MALE

“BONK” (5)

Try to find the female frog by CALLING

to her:

I'm a FEMALE

“BONK” (5)

Listen carefully - can you hear the MALE frog

calling? It sounds like:

I'm a MALE

“TRILLLL” (6)

Try to find the female frog by CALLING to her:

I'm a FEMALE

“TRILLLL” (6)

Listen carefully - can you hear the MALE frog

calling? It sounds like:

3.9.2
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Topic 9 -Introduction to

frogs

Froggy mix and match

Can you match the pictures of the 6 frogs of the Onkaparinga catchment
with their correct description? Good Luck!

I am the smallest and most common frog
found in the catchment. I have many
different skin colourings. I make a
‘crick...crick...crick’ when I call.

I have little pads on my fingers and toes to
help me climb. I have a black stripe going
from my eye to my arm. My call sounds like
a‘weep-eep-eep’.

I am the biggest frog found in the
catchment. I like to burrow in the soil.
Females have flanges between their front
two fingers to help them oxygenate their
eggs. I sound like‘bonk’ when I call.

I have a special claw on my back leg to help
me burrow into the soil. I have a vertical
pupil and big bulging eyes. I make a musical
trill when I call.

I am the most common frog in Australia
(but not the most common in the
Onkaparinga). I sometimes have a stripe
down my back and spots on my body.
When I call I sound like a toy machine gun
‘uk...uk...uk...uk’.

I lay my eggs in leaf litter but must wait until
it rains until they turn into tadpoles. You
don't see as many of me as you did in the
past. I have a warty back. My call sounds
like‘ark’.
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Topic 9 - Introduction to

frogs.

Froggy mix and match

I am the smallest and most common frog
found in the catchment. I have many
different skin colourings. I make a
‘crick...crick...crick’ when I call.

I have little pads on my fingers and toes to
help me climb. I have a black stripe going
from my eye to my arm. My call sounds like
a‘weep-eep-eep’.

I am the biggest frog found in the
catchment. I like to burrow in the soil.
Females have flanges between their front
two fingers to help them oxygenate their
eggs. I sound like‘bonk’ when I call.

I have a special claw on my back leg to help
me burrow into the soil. I have a vertical
pupil and big bulging eyes. I make a musical
trill when I call.

I am the most common frog in Australia
(but not the most common in the
Onkaparinga). I sometimes have a stripe
down my back and spots on my body.
When I call I sound like a toy machine gun
‘uk...uk...uk...uk’.

I lay my eggs in leaf litter but must wait until
it rains until they turn into tadpoles. You
don't see as many of me as you did in the
past. I have a warty back. My call sounds
like‘ark’.
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10. Introduction to birds

Concepts

Birds as biological indicators

�

�

�

Birds are biological indicators

Introduction to bird identification

There are many local bird species which are

considered to be ‘threatened’

Birds are present in most different environments and can

provide an interesting and valuable insight into the health of

ecosystems. They fulfil many important roles in the ecology

of natural areas, from hunters and scavengers of carrion to

pollinators of rare plants. Best of all, they are mostly

present during the day, providing a magnificent opportunity

for learners to observe their habits close up.

The common name (non-scientific name) of a bird is

occasionally named after a prominent bodily feature or

marking. In some cases this might help to tell us a bit

about the bird we are looking at. Examples include Black-

chinned honeyeaters,White-naped honeyeaters,Yellow-

tailed black cockatoos and Sulphur-crested cockatoos. Bird

names which reflect a bodily feature, are often the most

easily remembered. Even if the bird’s name does not tell us

anything about its physical appearance, being able to

visualise and describe the appearance of a bird is one of the

most important techniques of identification. Knowing the

different parts of a bird can help us to make accurate

descriptions when we are looking at them in the field. For

example saying that the bird has a blue crest, white brow

and red breast will make it a lot easier to look up in a book

than if we say it had a ‘blue mohawk, white eyebrow

wrinkle and red front bit’.

Field guides are the most common means by which

interested people can discover and learn more about

Australian birds. They are generally simple to use, with

most having common name indexes and excellent paintings

or photographs of the birds for easy look ups. They are an

excellent first port-of-call for any research project as they

provide good basic information on each bird pertaining to

identification, distribution, habitat types, breeding seasons,

nest and egg appearance.

Proficiency and confidence in the use of field guides is an

invaluable tool in the discovery of local birds!

Birds help to look after the bush. They are vital to the

pollination processes of many local indigenous plants. They

Basic bird identification
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also help in the control of insects and other plant parasites,

thus helping to keep native vegetation healthy. Birds of prey

and other scavenging species help to 'clean up' carcasses

and keep feral mice and rats under control.

Frogs and macroinvertebrates are a common indicator of

the health of rivers and creeks. On land, the number of

birds and types of birds can help to indicate how healthy

our ecosystems are. A large diversity of birds with only a

few feral bird species will tell us that our system is quite

healthy, especially if they are visited by threatened or

declining species.

A threatened species is generally any species which is listed

as either or under Schedules 7, 8

and 9 of the National Parks and Wildlife Act 1972. Birds

listed as ‘declining’ on the bird chart have not yet become

so reduced in numbers that they require listing as a

threatened species, but their survival is of great concern to

bird experts who are keeping a close watch on their

numbers.

Loss of habitat and food supply due to land clearance and

weed invasion (only 2.7% of Adelaide's original vegetation

cover remains), are considered to be the most significant

factors leading to the decline of our local bird species. This

problem is compounded by competition for reduced

resources with feral and aggressive native species such as

Noisy miners and Rainbow lorikeets. Despite being native,

these species are naturally more aggressive and do well

from the decline of other birds as they generally have

broader dietary and habitat requirements, e.g. they adapt

well to urban and disturbed areas or utilise feral plants. It

is often the case that these more aggressive species have

actually managed to grow in numbers and expand their

natural home range since European settlement, displacing

other smaller birds. For this reason, these species are often

referred to as increaser species.

Other factors contributing to the decline of bird species

include nest predation by rats, Brushtail possums and cats

and deterrence from food supply by cats, dogs and humans.

Helping to stop the decline of local native species includes

finding out what these animals need to survive and

identifying their threats and managing them accordingly.

Researching their habits, restoring food source and habitat,

controlling feral and aggressive species are some of the

techniques often employed. See the recommended

rare, vulnerable endangered

Why have these species become 'threatened'
or considered to be declining in numbers?

What can we do to help these bird species?

3.10
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3.10

resources for weblinks to current threatened species

recovery programs.

Indoor classroom: Issue and discuss information sheet

included with this topic

and use it as the front cover of a bird surveying

booklet. Bird surveying booklets consist of plenty of

sketch paper and lines for writing down bird features,

names, dates and locations.

Using field guides or other bird books complete the

and

worksheets included at the end of this topic.

Bird cards included with this topic can be used in

games to increase bird knowledge.

Each Bird Card has:

1. common and scientific names

2. colour picture of the bird

3. maximum bird height in centimetres

4. habitat description

5. breeding season

6. local conservation status.

The next clue might be “I have a long bill'

students with cards such as ducks with short bills sit

down. “I have a white face and long legs”. This will

probably leave one student standing with the white-

faced heron card. The student reads out the

information on that card to the rest of the class.

Play for a few minutes each day and

keep a class point tally and reward students at the end

of the week with ‘Bird Expert of the Week’ certificate

or similar.

Make your own set of bird cards based on the birds

you see locally or add to the set already provided.

Outdoor classroom:Take students equipped with bird

monitoring charts (located at the back of this folder)

and/or bird surveying booklets, to a natural area to

survey the birds present. Split them into groups of

three or four and have them sit quietly for ten minutes

and watch and listen to the area around them.

Encourage students to employ bird identification

Lesson idea

�

�

�

�

�

�

�

�

�

More than just pretty feathers

What Bird am I?, Field Guide frenzy Invent-a-bird

What Bird Am I?

Bird bingo

What bird am I

: Issue a set of bird cards to the students and

keep a set so that you can select clues. Ask all students

to stand up and read out clues such as: “I like wetland

habitat”. Students with birds from other habitats sit

down.

: As above, issue the cards to students

and similarly read out clues, but allow all students to

put their hand up and guess what the bird might be at

any time. If they guess incorrectly they are

automatically disqualified. If they guess correctly but

do not have the card, they receive two points; one for

knowing the bird and a bonus point for knowing it

without the card. If they have the card, they receive

one point.

techniques outlined on the ‘More than just pretty

feathers’ information sheet.

Encourage extreme quietness and minimal movements,

so that the opportunity to also identify birds

by their calls. Allow students to change stations once

for an opportunity to see different birds.

For an extra challenge, consider not taking out bird

charts so that students use more thorough observation

skills. Look up the birds based on descriptions and

sketches after returning to the classroom.

As identification and monitoring skills improve, try to

count the number of birds appearing in an area, the

number of feral birds or the number of smaller birds

over time. This type of data will provide some

meaningful, visual patterns over time.

Bird surveying lessons could be accompanied by a plant

monitoring activity, (see , topic 2).

Similarly any outdoor activity can be accompanied by a

bird survey whereby birds are ticked off the chart

checklist after they have been sighted.

Results of the birds and plant survey can be ticked on a

large wall chart with the months and seasons on one

axis and the individual birds and plants on the other.

Perform surveys monthly. Over time students may

observe changes in the patch and will be able to link

the changes to months and seasons via the classroom

wall chart. Other details may also be recorded such as

presence of water in the creek (flowing or pools),

weather, frogs, insects, etc.

The wall chart results may be used in other subjects

such as maths (graphs), see example below.

Have students perform a research activity e.g. web

search, bird guide search, on their favourite bird or on

any of the threatened or declining bird species on the

bird chart and answer:

1. What does the bird eat?

2. Where type of habitat does it need?

3. Where does it currently live?

4. What are the threats contributing to its decline?

5. What can we do to stop their species’ decline

in the future?

�

�

�

�

�

�

�

is available

Native vegetation
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Topic 10 - Introduction to

birds

What bird am I?

........................................................

........................................................

................................................................................................................

........................................................

Use books, charts or your own knowledge to correctly name these common birds
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Topic 10 - Introduction to

birds

What bird am I?

Use books, charts or your own knowledge to correctly name these common birds

Galah

Red wattle bird

Willy wagtail

Australian magpie Magpie lark or
Murray magpie
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Topic 10 - Introduction to

birds

Invent-a-bird

�

�

�

Write the names of the bird’s body parts in the egg-labels

Colour in the bird

Invent a name for the bird which tells something about the way the bird looks
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Topic 10 - Introduction to

birds

Invent-a-bird

�

�

�

Write the names of the bird’s body parts in the egg-labels

Colour in the bird

Invent a name for the bird which tells something about the way the bird looks
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Topic 10 - Introduction to

birds

Field guide look-up
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Gymnorhina tibicen

Australian raven (crow)
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11. Funky fish of the Onkaparinga

Concepts

Native or introduced?

A disappearing act

Why are native fish important?

�

�

Native and introduced fish live in the Onkaparinga

catchment

Many species of native fish are disappearing from local

waterways

In the Onkaparinga catchment we have a mixture of native

and introduced fish. This chapter focuses on types of fish

that spend most of their lives living in the freshwater parts

of the river. There are many types of ocean going fish that

also visit the estuarine part of the river. The fish from the

Onkaparinga catchment that live most of their lives in

freshwater include six species of native fish and five

species of introduced fish. Two species of native fish have

become extinct. All introduced fish in our catchment eat

native fish.

The native fish of the Onkaparinga are becoming less

common, and their range is decreasing. Reasons for the

disappearance of native fish include:

Mount Bold reservoir stops migratory native fish like the

Climbing galaxia from travelling downstream to the estuary

to breed.

Removal of snags (fallen trees) from the river reduces the

habitat available to native fish.

Removal of streamside vegetation reduces the food supply

available to fish species as well as their habitat.

Trout are released into the Onkaparinga for fishing. Trout

compete with native fish. Natives such as the Mountain

galaxia can only be found where trout are not living.

The introduced Redfin carry a disease that can kill native

fish.

Poor water quality due to chemical pollution or erosion

will kill native fish.

Native fish are unique animals that are becoming rarer all

the time. They are a sign of a healthy environment. If the

native fish are present, then we know the environment is

fairly healthy. Also, we like variety in our lives. If all the

different kinds of native fish in Australia were replaced by
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Trout, Redfin, Carp and Gambusia then our world would be

a much less interesting place.

We can help native fish by ensuring that the health of their

habitat is maintained. Introduced fish numbers should be

reduced so that they do not compete with native fish.

To summarise, here are seven tips to help native fish:

Leave fallen branches and trees in waterways to

provide fish habitat.

Plant native trees along creeks to provide shading of

the creek and increase the availability of food (bugs,

leaves and bark falling into the water).

Fence off creeks and encourage native reeds, grasses

and shrubs to grow along the banks. Reeds provide

native fish with a food source, a place to breed and a

shelter from predators.

Reduce pollution entering the waterway. Use all those

tips provided in Folder 1 - .

If you catch pest fish such as Carp or Gambusia, do not

put them back into the river.

Write to fisheries organisations and the government

encouraging them to stop releasing trout into the

Onkaparinga River.

Participate on a Friends group working bee to help

restore parts of the river.

Carry out a student research project on one of the fish

of the Onkaparinga catchment.

Make a board game of the life of a native fish. Students

can use the fish facts sheets to research the pitfalls of

life as a native fish. Be as creative as possible. Send

your good game ideas in to Onkaparinga Waterwatch

to include in future editions of this folder.

Complete the worksheet

included with this topic.

Complete the activity

included in this chapter. This can be extended into a

group activity where each group has to come up with

creative ways to complete the management tasks. They

can draw their ideas on a piece of butcher’s paper and

present the ideas to the class.

Complete the literacy exercise.

Students could turn these sentences into a story book.

They could write a story about one of the other types

of native fish.

What can be done?

�

�

�

�

�

�

�

�

�

�

�

�

Understanding Catchments

Can you name the fish body

parts

Can you bring back the native fish?

Where's Congoli Now?

Lesson idea

3.11
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Recommended resources

Friends of Onkapringa Park,

Fish from the Onkaparinga Catchment data sheets

Colin Malcolm, ph 8382 2914.

(included with this topic).
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Topic 11 - Funky fish of the

Onkaparinga

Can you name the body parts of the fish?

Try to correctly label each of the body parts of the fish shown below.
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Topic 11 - Funky fish of the

Onkaparinga

Can you name the body parts of the fish?

Try to correctly label each of the body parts of the fish shown below
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Topic 11 - Funky fish of the

Onkaparinga

Can you save the native fish?

Student activities

What’s the problem?

Start here!

Time to get creative:

Native fish are in trouble. Their habitat is under threat, and
introduced fish are taking over. Your job is to save the native fish
from extinction.

On a large sheet of poster paper draw a creek habitat. Use this
creek scene as a guide or make up your own scene.

Cut out the native and introduced fish pictures and paste them
onto your poster.

Read each management task and think carefully how you would complete the task in real life. Then draw
your creative answers on the poster. For management task 1 you could draw students planting trees, or
perhaps something different?

Summing Up:
Answer the following questions in your book.

(1) Introduced fish are overtaking our local rivers
and native fish numbers are declining. Why and how
does this happen?

(2) A healthy habitat is important to maintain
a river full of animals. Agree/disagree? Explain your
answer.

(3) Provide two reasons why fish such as the
Purple Spotted Gudgeon are no longer found in the
Onkaparinga catchment.

(4) Fish can no longer swim from sea to the start
of the Onkaparinga River in the Hills. Why? What can
be done to help the fish swim up the river?

(5) List five things that you can do to help save the
native fish. Which of these helpful things can you do?

not

ManagementTasks

Remove these introduced fish!

You need to:
(1) Plant river red gums as they shade the
water from the hot summer sun. Insects will
fall out of the trees into the water and become
fish food.

(3) Plant reeds in the water along the edge
of the creek. They are important places for
baby fish to hide and find their food.

(4) Clean-up the stormwater that’s
running into the creek. Stormwater pollution
can cause native fish to be killed.

Gambusia are a pest fish which eat
native fish eggs and babies.

(6) Trout eat native fish. Some types of
native fish disappear if trout are in the area.

(7) Redfin carry a disease that kills
native fish. It is harmless to humans so you
can catch them and eat them.

(2) Add snags (dead branches and trees).
These are important places for adult fish to
hide from predators.

(5)

Example creek scene
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3.11.3

Here are some pictures to help you complete you task:

Here are some pictures to help you complete you task:

These are the we are trying to save!native fish

These are the fish that kill the natives:introduced

Can you save the native fish?

Can you save the native fish?

These are the we are trying to save!native fish

These are the we are trying to save!native fish

These are the fish that kill the natives:introduced
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Topic 11 - Funky fish of the

Onkaparinga.

Where’s Congoli now?

Congoli is a native fish. She likes to live in creeks or rivers.
What adventures will she have today?

Fill in the missing words using the word list. Then complete the pictures of Congoli’s busy
day. The first picture is almost finished!

hollow burrows chased reeds net yabby

1. Congoli is hiding in the

______ by the edge of the water.

2. She is trying to catch a

_______. It’s her favourite food.

3. Congoli is being ______ by a

trout that wants to eat her.

4. She hides from the trout in a

______ log.

5. She almost gets caught in the

fisherman’s _____ .

6. It’s time for a rest. Congoli

________ into the sand on the

bottom of the creek and falls to

sleep.
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Topic 11 - Funky fish of the

Onkaparinga.

Native fish of the Onkaparinga catchment

Fact sheet

Mountain Galaxias

Climbing Galaxias

Scientfic name:

Status: Restricted range no longer found in certain areas

Size: 6-8 cm but can grow up to 12 cm

Habitat: Prefers cooler streams with good water quality mostly in the upper parts of the catchment.

Usually located over gravel or rocky substrates. Only found where Gambusia or trout are not living.

Diet: Carnivore, feeding on invertebrates and terrestrial insects.

Something special: They can withstand living in water temperatures up to 32°C with substantial daily

variations.

Scientific name:

Status: Restricted range

Size: 8-12cm but can grow up to 22 cm

Habitat: Prefers to live in the upper catchment in cooler areas. They can have a marine larval stage and

then migrate upstream into freshwater. However this migration is restricted by Mount Bold Reservoir.

This also means that fish living upstream can not enter the estuary to breed.

Diet: Prefers aquatic and terrestrial insects.

Something special: They have the ability to climb vertical rock surfaces, metres high.

Galaxias olidus

Galaxias brevipinnis

Photos courtesy of Michael Hammer.

Text generated from Freshwater Fishes of the Mount Lofty Ranges produced by the Upper River Torrens landcare Group

Inc. and the Native Fish Society Website www.nativefish.asn.au
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Common Galaxias

Scientific name:

Status: Common

Size: Usually between 6-10cm but can grow up to 19cm

Colour: Faintly spotted body. Juveniles can be translucent

Habitat: Able to live in fresh and salt water. Tolerates a range of habitats but prefers still or slow
moving waters.

Diet: Carnivore, will feed on any insects (including some terrestrial), molluscs and crustaceans. Will
feed on any small animals located on the surface, mid water or bottom.

Something special: Have been reported to feed on Gambusia

Galaxias maculatus

Congoli

Scientific name:

Status: Common

Size: Usually between 10-15 cm but can grow up to 34cm

Colour: Blotchy, checkered pattern on body

Habitat: Estuaries and lower reaches of rivers but can migrate large distances. Prefers sandy and

muddy substrates to live in.

Diet: Carnivore, eating aquatic insects, worms, yabbies and shrimps. They like to bury themselves

under sand with only their eyes protruding to ambush their prey.

Pseudaphritis urvilli

Photos courtesy of Michael Hammer.

Text generated from Freshwater Fishes of the Mount Lofty Ranges produced by the Upper River Torrens landcare Group

Inc. and the Native Fish Society Website www.nativefish.asn.au



Flathead Gudgeon

Scientific name:

Status: Common

Size: Usually between 5-6cm but can grow up

to 12cm

Colour: varies in colour

Habitat: Likes to live on the bottom but will live in a range of environments including: estuarine,

freshwater, wetlands and fast flowing and still waters.

Diet: Carnivore, feeding on small fish, insects, worms, yabbies and shrimps.

Phylipnodon grandiceps

Purple Spotted Gudgeon

Scientific name:

Status: No longer found in the catchment

Reason for extinction: Not known but may be caused through decline in healthy habitats, pest fish

species and increased turbidity of the water due to erosion.

Size: 5-8cm but can grow up to 12cm

Habitat: Likes to live on the bottom and prefers to live in rocky areas with good habitat and clear

water.

Diet: Likes to eat worms, aquatic insects, shrimps and small fish.

Special something: Very attractive fish with coloured spots on its side. Maybe a bio-indicator species.

Mogurnda adspersa

Photos courtesy of Michael Hammer.

Text generated from Freshwater Fishes of the Mount Lofty Ranges produced by the Upper River Torrens landcare Group

Inc. and the Native Fish Society Website www.nativefish.asn.au

A joint production of the OnkaparingaWaterwatch Network and Catchment Care Program.
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River Blackfish

Scientific name:

Totally protected species

Status: No longer found in this catchment.

Reason for extinction: Believed to be caused through habitat removal, exotic fish introductions and
alterations to natural river flows.

Size: 15-20cm but can grow up to 35cm.

Habitat: Likes to live on the bottom and prefers good quality water with lots of habitat such as snags
and reeds.

Diet: Likes to feed on small crustaceans such as shrimps and yabbies, insects, worms and small fish.

Something special: Nocturnal and they have unique pelvic fins which are believed to detect prey.

Gadopsis marmoratus

Blue Spot Goby

Scientific name:

Status: decrease in range

Size: 3-5cm but can grow up to 8cm

Habitat: Likes to live in rocky and muddy habitats on the bottom of the river beds. Usually found in
the lower reaches of the catchment and in the estuary.

Diet: carnivore, feeding on copepods, midge larvae and other macro invertebrates.

Something special: They have an iridescent blue spot on their first dorsal fin.

Pseudogobius olorum

A joint production of the OnkaparingaWaterwatch Network and Catchment Care Program.

These important programs are funded by the Onkaparinga CatchmentWater Management Board. Copyright 2005.

Photos courtesy of Michael Hammer.

Text generated from Freshwater Fishes of the Mount Lofty Ranges produced by the Upper River Torrens Landcare Group

Inc. and the Native Fish Society Website www.nativefish.asn.au

3.11.5



3.11.6

A joint production of the OnkaparingaWaterwatch Network and Catchment Care Program.

These important programs are funded by the Onkaparinga CatchmentWater Management Board. Copyright 2005.

3

S
e
c
ti
o
n

3
-

W
ild

lif
e

a
n
d

b
io

-i
n
d
ic

a
to

rs

Topic 11 - Funky fish of the

Onkaparinga.

Exotic fish of the Onkaparinga catchment

Fact sheet

RainbowTrout

Scientific name:

How introduced: Native to North America. Introduced into the catchment from local Trout

hatcheries under a permit gained under the Fisheries Act 1982

Impacts on the Environment:

Actively prey on local native fish, tadpoles and invertebrates

They are much larger in size than natives

Well suited to the cooler water temperatures of creeks within the Onkaparinga catchment.

Oncorhynchus mykiss

�

�

�

BrownTrout

Scientific name:

How introduced: Native to Europe but are regularly introduced to the Creeks in the Onkaparinga

from local hatcheries under a permit gained through the Fisheries Act 1982.

Impacts on the Environment:

Predators of local native fish especially Galaxias and also tadpoles.

Much larger in size than natives

Well suited to water conditions in the Onkaparinga catchment.

Salmo trutta

�

�

�

Pictures used with permission from the Freshwater Fishes of Souther Australian Gulf Division.

Text generated from Freshwater Fishes of the Mount Lofty Ranges produced by the Upper River Torrens landcare Group

Inc. and the Native Fish Society Website www.nativefish.asn.au
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Gambusia

Scientific name:

Other names: Mosquito fish and plaque minnow

How introduced: native to Mexico but introduced to control mosquitos. However they are no better

at reducing mosquito numbers than native fish.

Impacts on environment:

They are aggressive towards other fish species, tadpoles and invertebrates.

They compete for food and feed on native hatchlings.

They reproduce very quickly as they give birth to live young.

They can tolerate poor water and habitat conditions.

Gambusia holbrooki

�

�

�

�

Redfin

Scientific name:

Other names: European Perch

How introduced: originally from Europe and is now widely established.

Impacts on the environment:

Redfin carry a virus which is harmful to natives.

The female can also produce a large number of eggs which native fish will not eat.

They are also rather large in size compared to other fish.

Active predator of other fish

Perca fluviatilis

�

�

�

�

Photos courtesy of Michael Hammer.

Text generated from Freshwater Fishes of the Mount Lofty Ranges produced by the Upper River Torrens landcare Group

Inc. and the Native Fish Society Website www.nativefish.asn.au



Carp

Scientific name:

Other names: European Carp

How introduced: Originates from Asia, spread into Europe.

Impacts on the environment:

They can produce up to 1 million eggs which grow quickly, even in poor conditions.

They have a very destructive eating method. They sift through sediment to find invertebrates which

causes the sediment to become disturbed and increases the turbidity, whilst also damaging aquatic

vegetation.

They can also tolerate very poor habitat and water quality and thus can be used to determine

degraded environments.

They also carry diseases and parasites.

Cyprinus carpio

�

�

�

�

A joint production of the OnkaparingaWaterwatch Network and Catchment Care Program.

These important programs are funded by the Onkaparinga CatchmentWater Management Board. Copyright 2005.

Photos courtesy of Michael Hammer.

Text generated from Freshwater Fishes of the Mount Lofty Ranges produced by the Upper River Torrens landcare Group

Inc. and the Native Fish Society Website www.nativefish.asn.au
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12. Introduction to wetlands

Concepts

What is a wetland?

Types of wetlands

Wetlands in the Onkaparinga catchment

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

There are several different types of wetland

Wetlands perform many important functions

Wetland ecosystems

Wetlands are usually an area of fresh, brackish or salty

water that are typically shallow, slow moving or static.

Wetlands can be temporary, seasonal or permanent and are

generally well vegetated. They are also both naturally

occurring and human-made.

There are three main types of wetlands which are:

1) Coastal and marine

These include:

Permanent shallow marine waters e.g. Streaky Bay

Estuarine waters e.g. Onkaparinga estuary

Intertidal mud, sand or salt flats e.g. Coffin Bay coastal

wetland system

Coastal brackish/saline lagoons e.g. The Coorong

2) Inland wetlands

These include:

Freshwater marshes e.g. Swan Reach Wetland complex

Freshwater springs e.g. Great Artesian Basin

Subterranean karst wetlands e.g. Ewens Ponds and

Picanninie ponds

Seasonal/intermittent saline lakes e.g. Lake Eyre

Seasonal/intermittent freshwater lakes e.g. Banrock

Station wetland

Permanent Freshwater lakes e.g. Lake Bonney, Lakes

Alexandrina and Albert

3) Human-made wetlands

These include:

Water storage areas e.g. Mount Bold Reservoir

Wastewater treatment areas e.g. Greenfield wetlands

Stormwater treatment areas e.g. Morphettville

Racecourse wetland

Conservational value e.g. Woorabinda dam

There are at least 24 wetlands in the Onkaparinga
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catchment of varying types and conservational significance.

Some of these include:

Englebrook Reserve

Mount George wetland

Rubida grove

Woorabinda lake

Aldinga Scrub wetland

Silky tree swamp

Onkaparinga Estuary

Washpool Lagoon

Eurilla bog

Australia is fortunate to have 63 wetlands which are listed

as Wetlands of International Importance. South Australia

has five of these areas: The Coorong and Lakes

Alexandrina and Albert wetland; 'Riverland', Bool and

Hacks Lagoon, Coongie Lakes and Banrock Station wetland

complex.

To be listed as a there is

a range of criteria which the wetland must meet including:

supporting endangered or vulnerable species; supporting

20,000 or more water birds; providing a source of food for

fishes or a spawning ground or nursery area for fish.

Wetlands provide a variety of functions and benefits to the

community and the surrounding environment. Some of

the benefits are as follows:

The plants, animals and soils in wetlands play a significant

role in cleaning the water, removing excessive nutrients

which are associated with stormwater and agricultural

runoff. Human-made wetlands such as the Port Noarlunga

wetland system have been developed to help reduce

stormwater, nutrient loading and other pollutants entering

the Onkaparinga River and heading out to sea. Since these

wetlands have been introduced pollutant levels have

declined.

Many wetlands help to recharge underground aquifers and

this is vital for maintaining these water supplies.

Wetlands help to act as water storage devices, reducing the

potential for floods.

�

�

�

�

�

�

�

�

�

Wetlands of International Importance

The importance of wetlands

Wetland of International Importance

Water purification

Groundwater replenishment

Flood prevention

4.12
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4.12

Biodiversity

Recreation/tourism/economy

Cultural significance

Education, science and research

Freshwater wetlands hold more than 40% of the world's

species! This means they are as productive as coral reefs

and rainforests. Coastal wetlands, such as the Port

Noarlunga wetlands provide homes and breeding grounds

for hundreds of migratory birds. Macro invertebrates are

usually also very diverse in wetlands, as well as frogs and

other animal species.

Wetlands also provide significant recreational and tourism

value. Tidal wetlands and mangrove swamps provide a

breeding ground and nursery area for many commercial

fish species. Whilst fishing, boating, birdwatching and

camping are just a few of the recreational pursuits wetlands

are used for.

To indigenous Australians many wetlands and their

immediate surrounds provide great spiritual or cultural

significance. They can include burial places, former

campsites, or places where traditional hunts once took

place.

Wetlands provide a unique habitat for raising awareness

and educating the community and schools about wetlands

and why they are so valuable. They also offer a way which,

through careful design, planning and research, can help to

minimise the pollution levels within a catchment area.

Since European settlement, more than 50% of Australian

wetlands have been exploited for other uses such as

agriculture and urban development. There are a range of

activities which can impact on wetland health. These can

include such things a: poor agricultural practices,

construction, introducing non-native species (both flora

and fauna), stream channelisation, land clearance adjacent

to the wetland, and increased nutrient loading.

Wetlands are home to a variety of flora and fauna species.

Plants are an important feature of wetlands, with wetland

plants having to tolerate both flooding and short periods of

drought in any one year. Plants provide valuable functions

in the wetlands including helping to maintain water quality

by acting as nutrient filters; preventing erosion, and

providing valuable shelter and food for many animals.

However, wetland plants are threatened by such things as

changes in water levels which can occur through human

intervention. For example, by removing groundwater for

public and private use it can lower the water table level

and thus affect the normal amount of water available to the

plant. This can result in plant dieback and the introduction

of different plant species in to the area.

Many waterbirds use the wetlands as a breeding ground.

For example in the Port Noarlunga Estuary wetlands, more

Threats to wetlands

Wetland inhabitants

than 120 species of birds have been sighted, some of which

are migratory.

Macroinvertebrates and fish are also common inhabitants of

wetlands. Many fish use coastal wetlands for breeding and

nursery areas.

Reference: Wetlands Strategy for South Australia

Take part in the field trip with an

education officer or run it yourself! Worksheet

provided with this topic.

Create a large wetlands mural in your classroom to

show some of the wetland features. Get students to

illustrate the different flora and fauna you might find at

a nearby wetland.

Get students to complete the worksheet

included with this topic.

Develop a wetland food web

Complete the planning worksheet

included with this topic

Lesson idea

�

�

�

�

�

WhyWetlands?

wetland words

Wetland Ecotour
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Topic 12 - Introduction to

wetlands

Why wetlands?

Junior primary

Wetland visit

1. Write six words that describe the wetland.

1

4. 5. 6.

3.....2.

2. How many different kinds of birds did you see?

3. Do you know their names? Try to name some of them.

5. Do you know their names? Try to name some of them.

4. How many different types of macro invertebrates (water bugs)
did you see?
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6. Draw two of the macro invertebrates (water bugs) that you saw today.
Remember to label them.

7. Did you see anything else living in or near the wetland?

If you any other animals, what do you think might like to live in the
wetland?

What did you see?

didn’t see

8. Did you see any pollution or rubbish in or near the wetland?

If you did, where do you think it came from?

It came from:

9. Why do think that pollution and rubbish is bad for the wetland?you
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4.12.1

10. Can you think of ways to stop rubbish from ending up in the wetland?
Write your ideas below.

11. Draw a picture of the wetland and some of the animals living on it.
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Topic 12 - Introduction to

wetlands.

Why wetlands?

Upper primary

Wetland visit

1. Sketch a wetland pond, labeling the parts. (Remember to include parts such as the

water, edge, reeds, shrubs and macro invertebrates).

2. What are the land uses around the wetlands? How might these affect water quality?

Land use Effect on water quality
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3. List the birds you see around the wetland. (If you don't know their names, ask a

teacher or write a description so you can look it up later).

Birds

4. Different bird species have different feet shapes and sizes. Why?

5. How many birds did you see the water?on

6. How many birds did you see near or around the water?

Macro invertebrates

7. How many different species of macro invertebrates did you collect?

8. List the three most common macro invertebrates that you saw. Include if they were

or to pollution in the water.sensitive tolerant

name of
macro invertebrate

Sensitive
or

tolerant?
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9. Do you think this wetland is healthy? Explain your answer.

10. Have you seen/heard anything else living in or around the wetlands?

11. Draw a wetland food chain which includes plants, macros, fish and waterbirds.

Wetland food chain

4.12.2
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12. Why are wetlands important and what can we do to look after them? Provide two

reasons.

They are important because:

We can look after them by:

1.

1.

2.

2.

13. Draw your favourite thing (bird, plant or macro invertebrate) that

you saw at the wetland today. Remember to include its name.

4.12.2
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Topic 12 - Introduction to

wetlands

Wetland words

Copy each word and draw what it means in the box provided. Then circle
the thins that shouldn’t be found at a wetland.

Frog Frog Rubbish

Weeds Logs

R

Water bugs

Fisherman Tadpole

Dried mud
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13. The Onkaparinga River Estuary

Concepts

What is an estuary?

The Onkaparinga Estuary

Why is it special?

�

�

�

�

�

�

�

�

�

Introduction to estuaries

Facts about the Onkaparinga Estuary and Aquatic

Reserve

Geographical features and ecosystems of the

Onkaparinga Estuary

An estuary is where a river or creek meets the sea, where

the fresh river water and the salty water mix.

A more comprehensive definition of an estuary as defined

from the State Water plan is:

semi enclosed water bodies at the downstream end of

freshwater systems that are subject to marine, freshwater

and terrestrial influences and that experience periodic

fluctuations and gradients in salinity. Collectively the

estuaries of SA have significant environmental, social and

economic value.

The Onkaparinga Estuary is located approximately 30 km

south of Adelaide and begins at the ford at Old Noarlunga

and extends to the river mouth at Port Noarlunga.

Long: 138.47 Lat: -35.165. Refer to the aerial photo of

the estuary for more information.

Length: 11.02 km

Water area: 1.14 km2

Perimeter: 22.87 km

Water depth: varies, but mostly less than 2 metres

Tides: The river is tidal up to Old Noarlunga

Best access points: Weatherald Terrace footbridge at

Port Noarlunga, River Bend Park boardwalk on River

Road, Noarlunga.

The Onkaparinga Estuary and the adjacent reef system was

proclaimed as an Aquatic Reserve in 1971 due to its

significant recreational, educational and conservational

value. The Onkaparinga Estuary provides the link between

the catchment and the sea. Its health is vital for the

preservation of South Australia's coastline. It provides

valuable habitat and nursery areas for many fish, birds and

crustaceans.

Facts
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Human uses

Activities permitted in the Onkaparinga
Aquatic Reserve

Activities NOT permitted in the Onkaparinga
Aquatic Reserve

How salty is your estuary?

Habitats of the Onkaparinga Estuary

The river mouth

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Fishing

Walking

Canoeing

Education

Research

Boating (row boats only in the estuary)

Swimming

Walking

Line fishing (not within 25m of the reef)

Canoeing

Collecting or removing marine organisms other than

gathering shrimp for bait

Fishing within 25 m of the reef

Digging for bait

Fishing in the wetlands

Salinity values in the estuary can fluctuate considerably, and

are affected by the seasons, weather and the tides. The

Onkaparinga Estuary's salinity levels generally range

between 20-35 grams of salt per litre. However in the

saltmarshes or when the river mouth closes over in

summer, salinity levels can reach up to 70 g/L. This is very

high considering seawater salt levels are usually around 35

g/L and freshwater is 0 g/L.

There are four main habitats within the Onkaparinga

Estuary which are:

The river mouth and sand dune system

Floodplain, lagoon in the lower reaches

Wetland systems

Upper tidal reaches of the river

The mouth of the River is located at Port Noarlunga,

adjacent to the South Port beach. The mouth is dominated

by a sand barrier which has built up over time as sediment

from both the river and the sea accumulates. During

summer, when water flow is reduced, the mouth can close

5.13
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over causing a lagoon to form in the entrance of the

mouth. This can cause increased salinity levels upstream.

The sand dune system is located at the mouth of the river

at Port Noarlunga and is now considered to be an area of

high biodiversity and conservation significance. However,

originally this dune system was not considered unique.

Only after the significant loss of most of the coastal sand

dunes in metropolitan Adelaide has this system become so

important.

Different sand dune systems replenish their sand levels in

different ways. The Noarlunga sand dunes are believed to

be replenished through a cyclic action. That is, sand is

blown off the dunes to the east and into the Onkaparinga

River. The sand is then flushed out to the coastal bay into

which the river flows, where some of the sand gets trapped.

The sand is finally returned to the beach and dunes and the

cycle repeats.

The dune system is threatened by human use and the

dunes have been reduced in height in recent years. To

stabilise the dune system, vegetation is required. Many

original vegetation species still remain however, local

community groups have been helping the stabilisation

process by planting in the area.

The dune system provides a valuable habitat for many

species of flora and fauna. Look at the ‘Plants of the

Onkaparinga Sand Dunes' identification sheet for further

information on what is commonly found in the sand dune

system.

The Samphire flats are a major component of any estuary.

Most of the Samphire or saltmarsh area is now only found

in the lower estuary (refer to the aerial photo found in

your folder), some of which is now severely degraded. The

floodplain or saltmarsh area of the estuary is characterised

by salt tolerant Samphire vegetation, an area of sandy

marine and estuarine mudflats, which are partly colonised

by seagrass.

The mud-flats along the estuary were formed through the

accumulation of sediment washed down the river. The

sediment is added to the flats during high tides and when

the mud-flats are inundated with water during flood events.

The salt tolerant plants of the mud-flats assist in stabilising

the sediment and creating an important habitat for

macroinvertebrates, reptiles and birds.

The sand dunes

How do the dunes replenish?

How can dunes be stabilised?

Floodplain/samphire flats

Wetlands

Upper tidal reaches

Inhabitants of the estuary

A wetland is generally an aquatic or marine environment

that can hold temporary or permanent freshwater, brackish

or saline water. The total wetland area consists of the

water body and the surrounding vegetation.

The Onkaparinga Estuary wetlands area was human-made

in the early 1990s to help reduce the amount of nutrients,

stormwater and other pollutants entering the river and

going out to sea. The wetland system is made up of a series

of five wetlands constructed in the floodplain of the estuary.

Each of the five wetlands has a different combination of soil

types, landform, size and salinity. These ponds act as a

natural filtration system controlling the amount of bacteria,

nutrients, suspended solids and heavy metal concentrations

from urban areas entering the river estuary. Since their

introduction there has been a significant reduction in the

amount of heavy metals, faecal coliforms levels and

suspended solids in the river.

Wetlands such as these provide valuable habitat for a

variety of indigenous flora and fauna such as the Common

froglet , the Big headed gudgeon

and the Common reed .

Visit the section in this folder

for more information on wetlands.

The estuary is tidal for approximately 2.5 km upstream,

near the town of Old Noarlunga. Therefore the water

remains relatively salty up to this point. The upper reaches

of the estuary are the beginning of the Onkaparinga

National Park.

This area comprises riparian habitat (riverside) compared

to the lower reaches of the estuary which is comprised of

coastal flora and fauna.

Fauna: The estuary provides a home for a variety of species

of birds, fish and macroinvertebrates (such as zooplankton

and crustaceans)

Friends of Onkaparinga Park have recorded 198 bird

species in the area (from Bakers Gully down to the

estuary). The estuary provides an important feeding ground

for birds, although most of the larger ones such as the

White-faced heron, Egrets and Spoonbills leave the area to

breed. The shallow, swampy and muddy Samphire areas of

the estuary provide valuable habitat for many of the main

food sources for the birds. These include mud-dwelling

worms, crustaceans (crabs), insects and plankton.

Some of the rare species found are the Pacific heron,

Intermediate Egret and White bellied sea eagle. The estuary

also provides a home for the Singing honeyeater, which is a

threatened coastal subspecies. It has a regular presence in

the sand dunes.

View the Identification

Crinia signifera Phylipnodon

grandiceps Phragmites australis

Birds of the Onkaparinga Estuary

Inland freshwater ecosystems
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sheet found in your folder.

There are three major fish species which live in the estuary.

These are theYellow-eye mullet, Jumping mullet and Black

bream. Some other 20 species have been recorded within

the entirety of the estuary including Congoli, Big-headed

gudgeon and the Small-mouthed hardyhead.

In the upper estuary the Jumping mullet and Black bream

spawn during spring and summer. The lower parts of the

estuary form the nursery area for these fish and also two

species of Whiting.

There are many macroinvertebrates that live in the estuary.

These include:

Gastropods (limpets, periwinkles and dog whelks),

Crustaceans (mud crabs and sentinal crabs) and bivalves

(cockles) and Echinoderms (Seastars).

View the Macroinvertebrates of the Onkaparinga Estuary

Identification sheet in your folder.

Microinvertebrates, such as plankton, are also present in

the water.

Visit the Onkaparinga Estuary with your class

Get students to research other estuaries and/or

aquatic reserves in the State.

Organise a class role play and debate. 'The estuary is

now becoming a National Park where the only

activities permitted are walking, birdwatching and

educational activities.' Students can become: dog

walkers, bird watchers, mountain bike riders, water

watchers, fisherman, developers, swimmers,

convervationists. Students can work in groups. One of

the interest groups can discuss why their activity is

important to them, the impact of the estuary changing

to a National Park on their group and whether they

will be supporting it or not. They can present their

points of view to the class, with each of the other

groups allowed to ask questions.

Complete the activity included

with this topic.

Set up five water containers, each with different

amounts of salt added. The first having no salt added

and the last being very salty. This represents the

variety of salt levels of the Onkaparinga river from the

hills to the sea. Students can taste test the different

water. Discuss the variation of salinity in the

catchment, the reasons for it and look at why being

salty isn't always bad (ie, high salt levels in an estuary

are a normal thing). Get students to think about why

some animals and plants can tolerate salt and others

can't. Complete the worksheet

included with this topic.

Use the identification sheets provided at the back of

this folder to select ten animals and plants that occur

Macroinvertebrates

Lesson ideas

�

�

�

�

�

�

Be a beach detective

Salinity in a day

in the estuary. Have students complete the

worksheet included with this topic or design

a food web.

Collect a water sample and look at it under a

microscope. Research some of the microscopic

creatures of the estuary.

Onkaparinga Estuary bird, plant and macroinvertebrate

identification charts provided in this folder.

Creatures of

the estuary

�

Recommended resources
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Topic 13 - The Onkaparinga

River Estuary

Onkaparinga estuary field trip

Stop 1: the footbridge
Get the bus to drop you off at the footbridge on

Weatherald terrace Port Noarlunga. Alternatively

you may like to visit the adventure playground on

Saltfleet rd before walking down to the estuary.

Things to talk about with your class (using the
notes provided):

What is an estuary?
What is a tide and how does salt water enter a
freshwater river?
Salinity variations
Diversity of flora & fauna
Human impacts affecting the area
The importance of a maintaining healthy water
upstream

Students can complete the questions for ‘stop 1: at the footbridge’.

�

�

�

�

�

�

Time taken:

Location

Resources required:

1.5 hours - half a day

: Weatherald Terrace, Port Noarlunga

�

�

�

bird, plant and macro-invertebrate identification charts
estuary worksheet (clipboards and pencils)
estuary monitoring kit (if required)

Session outcomes
Students will:

discuss tides, salinity fluctuations and water quality of the
estuary.
use identification charts to identify birds and plants
consider the importance of the estuary as a fish breeding
area.
discuss how the health of the estuary affects the marine
environment.

�

�

�

�

Onkaparinga estuary upstream

Onkaparinga estuary showing the Weatherald Terrace

footbridge
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Stop 2: the dunes
Walk across the footbridge and on the right hand
side will be the start of the dune system.

Stop here and discuss the following:

How are sand dunes created? (I.e. movement of
sand)
Why are sand dunes important? (Include the
importance of the Port Noarlunga sand dune
system)
What would happen if there was no vegetation
on the dunes?

Use the to
assist in identifying local and introduced plants.

�

�

�

Plants of the Onkaparinga Sand Dunes

Students can complete the questions for ‘stop 2: dunes’.

Stop 3: the lookout
Keep walking along the boardwalk until you reach the South Port Surf Life Saving Club. You should see

two look outs behind the building.

Stand on a lookout. You should have a good view of the river mouth and Port Noarlunga reef.

Discuss the following:
Implications of poor catchment health on the
reef and marine environment.
Land use in the area
What is an aquatic reserve?
Why are they important?
What is special about it?

Students can complete the questions for ‘stop 3:
the lookout’.

�

�

�

�

�

Stop 4: your choice!
If you would like to extend your stay at the estuary there are a few

activities that you can complete:

Head to the beach and complete the activity

Walk along the sand to the jetty. Go to the end of the jetty to

obtain a closer look at the reef environment.

Contact the Port Noarlunga Aquatic Centre for a ‘walk on the reef’

activity.

Walk or drive from the estuary mouth to the wetlands on River

Road and complete the excursion.

complete a full estuary tour beginning at the start of the estuary at

Old Noarlunga via the wetlands and finish at the estuary mouth at

Port Noarlunga.

�

�

�

�

�

treasure hunt

Why wetlands?

Onkaparinga estuary - river mouth

PortNoarlungareef fromthe jetty
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Topic 13 - The Onkaparinga

River Estuary

Onkaparinga estuary field trip

Name:_____________________

Stop 1: the footbridge

1. Look carefully at the river water flowing under the footbridge.

(a) Is the water flowing to or from the sea? __________________

(b) Explain what is causing this river flow?

________________________________________

________________________________________

(d) Do you think the water is salty or fresh?
Explain using your water test results as evidence.

Freshwater

Turbidity

Salinity

Saltwater

Clear or dirty

NTUs)

Amount of salt

(ms/cm)

2. Using the bird identification chart work out
the names of any birds you see.

Write their names down.

(c) Water testing results

Sometimes it’s salty,

and other times it’s

fresh.What is it?

3. List any other living things
that you can see
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Stop 2: Dunes

Adelaide’s dunes are disappearing!
We must look after the special areas we have left.

2.What are the different ways that

the and the can cause

dune erosion?

causes dune erosion by......

causes dune erosion by.....

wind rain

Rain

Wind

Fact: Plants help stop

the sand dunes from

being blown away.

3. Choose one of the plants growing on the dunes and

complete a plant profile (use your

ID sheet to help.

(a) Common name: _________________

(b) Scientific name:_________________

(c) Flower colour: _________________

(d) Words to describe the leaves:

_________ _______________ __________

(e) Common names of nearby plants:

Plants of the

Onkaparinga Sand Dunes

(f) Draw your plant

(show its root holding the sand

Dune together.)



Stop 3: The Lookout

1. Pollution left on the street ends up on the beach! Explain how this is possible.

2. The estuary is an important place for birds, fish, native plants and for people doing

activities like swimming and fishing. How does pollution affect them?

Pollution Who is affected? How are they affected?

Car oil

Detergent

Dirt (floating in

the water)

Dog poo

4. Draw the most interesting thing you

can see from the lookout. 5. Look at the jetty and the reef. The

reef is a protected area.

(a) What activities can you do at the

reef?

(b) What can’t you do?

5.13.25.13.2
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1. Look carefully at the river water flowing under the footbridge.

(a) Is the water flowing to or from the sea? __________________

(b) Explain what is causing this river flow?

(d) Do you think the water is salty or fresh?
Explain using your water test results as evidence.

The flow in and out of the estuary is caused by the high and low tides. As the tide

comes in, water flows upstream and as the tide goes out the river water flows towards

the sea.

1.1
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Topic 13 - The Onkaparinga

River Estuary

Onkaparinga Estuary worksheet

5.13.3

5
Name:_____________________

Stop 1: the footbridge

Freshwater

Turbidity

Salinity

Saltwater

Clear or dirty

NTUs)

Amount of salt

(ms/cm)

2. Using the bird identification chart work out
the names of any birds you see.

Write their names down.

Various

(c) Water testing results

3. List any other living things
that you can see

Various
Various

To fromor

Usually the water in the estuary is very salty.

However, after heavy rain, the water flowing to the

sea may be a mix of fresh and salt water.
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Stop 2: Dunes

Adelaide’s dunes are disappearing!
We must look after the special areas we have left.

2.What are the different ways that

the and the can cause

dune erosion?

causes dune erosion by......

causes dune erosion by.....

wind rain

Rain

Wind

Fact: plants help stop the

sand dunes from being

blown away.

3. Choose one of the plants growing on the dunes and

complete a plant profile (use your

ID sheet to help.

(a) Common name: _________________

(b) Scientific name:_________________

(c) Flower colour: _________________

(d) Words to describe the leaves:

_________ _______________ __________

(e) Common names of nearby plants:

Plants of the

Onkaparinga Sand Dunes

(f) Draw your plant

(show its root holding the sand

Dune together.)

�

�

�

planting native plants

keeping to the paths

telling other people about the
importance of the sand dunes

�

�

�

�

Use the dunes as a slide

walk and play on the dunes

pull out the native plants

litter

As the rainwater washes across the

sand dunes, it picks up the particles of

sand and washes them down the sides

of the sand dune.

Blowing particles of sand from off the

dune to the surrounding areas.

Various

5.13.3



Stop 3:The Lookout

1. Pollution left on the street ends up on the beach! Explain how this is possible.

2. The estuary is an important place for birds, fish, native plants and for people doing

activities like swimming and fishing. How does pollution affect them?

Pollution Who is affected? How are they affected?

Car oil

Detergent

Dirt (floating in

the water)

Dog poo

Plastic bags

4. Draw the most interesting thing you

can see from the lookout. 5. Look at the jetty and the reef. The

reef is a protected area.

(a) What activities can you do at the

reef?

(b) What can’t you do?

Rain washes anything left lying on the ground into the streets, then gutters, then into the

stormwater drains. The stormwater drains carry this pollution to a river or creek and eventually

to the sea.

People

Humans

Fish and birds

Birds Oil gets caught in their feathers and they

die.

Detergents cause smelly and toxic algae to

grow. This is unsafe for swimmers.

Their gills can get clogged and they may

not be able to feed properly.

Swimming is unsafe as people may get sick

by swallowing bacteria from the pool.

They may become tangled in bags

Fish

Snorkelling

Swimming

Scuba diving

Spear fish

Fish past the blue line on the jetty

Collect anything

5.13.3
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Topic 13 - The Onkaparinga

River estuary

Be a beach detective

You are a detective looking closely at the beach.

You are looking for (but need to collect) the items described below.

Sketch the items you find.

don’t

A living thing that is growing

Something that is impossible
to count

Something that is brightly
coloured

Something that has undergone
change
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Something that shouldn’t be at
the beach/estuary

A natural item which could be
used as a tool

Something that you consider is
under threat

Something that might be food
for plants and animals

Something that won’t be here
in 100 years

The best thing that you saw
today

Modified from a resource sheet produced by the Middle Beach Centre.
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Topic 13 - The Onkaparinga

River Estuary

Salinity in a day at the Onkaparinga Estuary

Salinity varies a lot during the day in any estuary. This is no different for the Onkaparinga estuary.
Complete the tasks below to learn more about salinity.

Time 1 am

22 24 22 20 23 26 28 27 25 25 25 25

3 am 5 am 7 pm 9 pm 11 pm7 am 11 am9 am 1 pm 3 pm 5 pm

Salinity
(grams per
litre of salt)

1. Use the table above to graph the different salinity levels that occur in an estuary over a day.
The graph outline is already drawn for you (on another page). Remember to label the graph and the
axis (spaces have been left for you to put in a title and a name for each of the axis). Place a dot on the
graph for each time and then join the dots to create a line graph.

2.

2 (a) Why do you think the salinity changes so much during the day?

2(b) Look at your graph.

When is the tide at the highest? _______________________________

When is it at the lowest? _______________________________

2(c) If salt levels in the estuary usually range between 20-25 grams per litre of salt, what would
happen to the plants and animals if the salt levels reached 45 grams per litre?

Now that you have drawn your graph, answer the following questions

N A M E :
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3 Using the tide chart provided answer the following questions.

(a) on the morning of August 8th 2004 when is:

low tide ______________

high tide______________

What happens to the tides on September 23rd 2004?

(c) What day is the NEW MOON during November 2003?

(b)

5.13.5
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Topic 13 - The Onkaparinga

Estuary.

Creatures of the estuary

What have you seen at the estuary today?

Look around and see if you can draw.....

Something brightly coloured

Something that smells Your favourite creature

Something slimy
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14. Introduction to groundwater

Concepts

What is groundwater?

Where does groundwater come from?

How does groundwater flow?

�

�

�

Groundwater occurs almost everywhere

Groundwater is used extensively for agricultural

purposes

Problems for groundwater management

There is only a small percentage of the world's total water

supply available to humans and more than 98% of this

available water is groundwater which makes groundwater

the world's largest freshwater resource. Groundwater is a

source of water that exists underground almost

everywhere. People often think that groundwater is a

flowing stream like that of surface water creeks and rivers

however, this isn't the case, as groundwater will only flow

like this in limestone caves.

Water from the atmosphere is where groundwater is

derived from. When it rains the water falls to the ground

and soaks through the soil where it takes its place between

soil particles, just like if you were to wet a sponge the

water is held within the sponge. Water will soak through a

layer of soil known as an unsaturated zone, which is the

zone between the lands surface and the water table. The

name given to this process where water soaks through the

soil is infiltration. Once water has soaked through this

layer in the soil it will travel as groundwater until it reaches

creeks, rivers, wells or oceans. For water to flow through

soil or a rock mass, pore spaces provide the only pathway

Groundwater and surface water are not separate systems

and often interact with each other. If the water table is

below a stream or river, then surface water will flow to

groundwater and if the water table is above the surface,

then groundwater will become surface water.

Several wetlands in the Onkaparinga catchment are

examples of when groundwater becomes surface water.

These include Engelbrook reserve,Washpool Lagoon and

Eurilla Bog. The ecosystems surrounding these areas are

frequently referred to as groundwater dependent

ecosystems.

Groundwater flows from its recharge to its discharge area,

in the same way as surface water flows from a higher
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elevation to a lower elevation. Groundwater will flow to

its discharge area which can be a spring, wetland, a lake or

even the ocean.

The direction that groundwater can flow is sometimes not

the direction that surface water flows. Groundwater will

flow towards rivers, lakes and oceans and is unlike surface

water and will only flow very slowly. Groundwater relies

on pore spaces or cracks in rocks present to allow it to

flow underground.

It is important to remember that groundwater is a natural

resource just as surface water is. Many communities rely

on groundwater for drinking and watering their crops and

livestock and so it is important that groundwater is

managed properly. In the Willunga Basin, the Onkaparinga

Catchment Board works out the sustainable amount of

groundwater that the irrigators may use each year. Many

people in the upper catchment also use groundwater which

is pumped up from the ground by bore pumps.

Groundwater resources are vulnerable to contamination.

Human activities and developments can increase the

number of contaminants that can enter a groundwater

aquifer during recharge. Once groundwater pollution has

occurred, it is a long time before natural processes can fully

remove the contaminants from the aquifer.

Types of pollution that can affect groundwater include:

agricultural sources such as pesticides, livestock waste

and fertilisers

septic tank systems

solid waste and hazardous waste landfills

mismanagement and overuse of the resource.

land clearance.

There are two main types of pollution that affect

groundwater, point source and diffuse pollution. Point

source pollution is pollution that occurs at specific

locations which are released and identified from the one

location such as through pipes, septic tanks and sewers.

Diffuse pollution occurs over a large area and includes run-

off from farmland, such as fertiliser.

Groundwater contamination can be a result of chemical

spills and leaks of toxic chemicals such as a fuel tank

accident or leaking underground petrol storage tanks.

Why is groundwater important?

Groundwater issues

Chemical spills

�

�

�

�

�
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If the contaminant discharged into the groundwater has

gravity less than that of water such as petrol, it can float on

top of the water table. However, dense liquids will sink to

the bottom.

Clearance of native vegetation to make way for farmland

has seen dryland areas become susceptible to salinisation

with the removal of deep rooted native vegetation for

shallow rooted introduced plants. Deep rooted native

plants utilise more water during winter, while shallow

rooted plants use a greater amount of water during spring.

This results in more water passing through the root zone

and recharging the aquifer, causing the water table to rise

and bringing salts that are stored in the soil to the surface.

At the surface water is evaporated, but not the salt, which

is left behind ultimately resulting in dryland salinity.

Irrigation salinity occurs in areas where surface water is

used to irrigate plants. Water used for irrigation reaches

the water table as well as the increased recharge from

rainfall. Part of the role of recharge is to flush away salts

that form around the root zone. If water is added too fast

for the aquifer to transport salts away then the water table

below the irrigated area will rise to form an irrigation

mound which transports salts closer to the surface.

Along coastal areas, groundwater and freshwater is

separated by water that is a mixture of saline and fresh

water. When wells in the area near this zone are pumped

the saline and fresh water will move towards the well

which could result in the water been pumped from the

well becoming more saline.

Groundwater extraction in the Onkaparinga catchment is

used for irrigation, stock watering, domestic use and

horticulture. The extraction of groundwater reduces the

amount in storage in the aquifer which lowers the water

table.

Without groundwater many native Australian plants,

animals and bird species would be unable to survive,

particularly in central Australia where surface water is

extremely rare and it only occurs for a short time. Many

aquifers have been found to form the most extensive array

of freshwater ecosystems on the planet. As surface water

contains aquatic invertebrates, groundwater has also been

found to contain invertebrate species. Invertebrates found

in groundwater are referred to as stygofauna. These

animals are characterised by unique features that include a

loss of eyes, pigment and elongation of appendages and the

Dryland salinity

Irrigation salinity

Saltwater intrusion

Mismanagement and overuse

Does anything live in groundwater?

stygofauna appear white, fragile and translucent.

Stygofauna have also been found to live long lives, have a

slow growth rate and are adapted to low food energy

levels. Like freshwater invertebrates, groundwater

invertebrates can give an indication of water quality with

many species having a greater tolerance to water pollution

than other species.

BUT, how do we catch these animals?

Learn some of the more common words used when talking

about groundwater.

A saturated geological material that when drilled,

supplies a large quantity of groundwater.

An aquifer which has the water

table as its upper boundary and a confining bed as its lower

boundary.

An aquifer bound above and below by

a confining bed.

The top level of the unconfined aquifer.

The process of replenishing an aquifer due to

rainfall or the interaction with surface water.

The point of groundwater exit such as a river,

spring or the ocean.

Invertebrates which live in the groundwater

system.

The process of surface water soaking into the

unconfined aquifer.

A scientist who works with

groundwater.

The spaces between grains of geological

material where through which groundwater can flow.

Pollution solutions: Make a list of the land uses in your

local area. How may these uses impact on groundwater.

For each use research some strategies to manage the

impacts these uses may have on the groundwater

system.

Conduct a classroom debate on the effects of building

a large dam for storage of factory waste water.

Make a class model of what you think your local

groundwater system looks like.

Visit a groundwater dependent ecosystem. Discuss

what would happen to this ecosystem if several bores

were to be drilled and used extensively in the area

nearby.

It is important to remember that groundwater

invertebrates are very small animals and are therefore

sometimes difficult to see. Sampling of groundwater

invertebrates is easily done from bore holes.

Lesson idea

Groundwater jargon

Aquifer:

Unconfined aquifer:

Confined aquifer:

Water table:

Recharge:

Discharge:

Stygofauna:

Infiltration:

Hydrogeologist:

Pore space:

�

�

�

�

Reference: South East Catchment Water Management Board’s

Waterwatch program.



Key Learning 
Themes

Section Waterwatch/ 
Catchment Care 
Topic

Description Discussion 
topics and 
information 
provided

Lesson Ideas 
provided

Resources: 
Worksheets, id 
charts or similar 
provided

Band Society & Environment Science Other

1.1  What is a catchment? Explains the concept of a catchment and relates it to our everyday life systems.y y y E P M  Place, space & environment Life systems         
Earth & space

Arts: Arts practice

1.2 The Onkaparinga 
catchment

Provides specific information about the Onkaparinga catchment.  Map 
included.

y y y E P M  Place, space & environment Life systems         
Earth & space

Arts: Arts practice

1.3. How land uses affect 
the catchment

Describes impacts of land uses on the health of the catchment. y y y E P M  Place, space & environment Life systems         
Earth & space

1.4 Caring for our 
catchments

Provides a range of strategies to improve the health of the catchment.  
Students learn about: what is a catchment, the impact of rural and urban land 
uses on water quality and students look at solutions to pollution problems.

y y y E P M  Place, space & environment Life systems         
Earth & space

2.5 There is a finite amount 
of water on earth

Facts provided about water on planet Earth. y y n E P M Place, space & environment Earth & space

2.6 Three states of water: 
liquid, solid, gas

Details about how water changes between the 3 states y y y E P M Place, space & environment Earth & space

2.7 Where does our water 
comes from?

Provides information on the source of Adelaide's drinking water y y n E P M Place, space & environment Earth & space       
Life systems

2.8 Where does our water 
go?

Information about wastewater in and around the home and its effects on the 
environment

y y n E P M Place, space & environment Earth & space       
Life systems

3.  Introduction to  
Biodiversity

3.9  Introduction to 
biodiversity

Outdoor or indoor activity: Defining biodiversity and gauging learner’s 
awareness of local biodiversity and why it is important.  Investigating biodiversit
and ecosystem services which relate to our own survival through provision of 
basic requirements such as oxygen, food and water.

y y n E  P M Place, space & environment; 
Time, continuity and change; 
Social Systems

Life systems   
Earth and space

Health and PE: Physical 
activity and participation

Key Learning 
Themes

Section Waterwatch/ 
Catchment Care 
Topic

Description Discussion 
topics and 
information 
provided

Lesson Ideas 
provided

Resources: 
Worksheets, id 
charts or similar 
provided

Band Society & Environment Science Other

1.1  Habitats, Ecosystems 
and Biodiversity

Practical classroom exercise: Students prepare an information card about an 
animal in their local area and consider its role in the ecosystem. 

y y y P M S Place, space & environment; 
Time, continuity and change

Life systems 
Earth and space

Arts: Arts practice

1.2  What do you need to 
survive?

Classroom activity:  Learners consider the specific life systems and resources 
needed to survive within an isolated biosphere for one year. Students consider 
what the requirements of other species occurring in their local area may be and
compare this to their own requirements. 

y y n P M Place, space & environment Life systems 
Energy systems
Earth and space

Health and PE: Personal 
and social development

1.3  Construct a food chain Practical classroom exercise:  Learners see how loss of biodiversity affects 
ecosystem function, using the example of a food web.

y y n P Place, space & environment; 
Time, continuity and change

Life systems 
Earth and space

All enquiries regarding  activities can be directed to Onkaparinga Waterwatch Network, ph. 8370 1298.

Table 1 - Appendix A

1.  What is a 
catchment?

2.  The Water 
Cycle

Folder 1: 
Understanding 
Catchments

1. What is an 
ecosystem? 

Folder 2: 
Understanding 
Ecosystems



Key Learning 
Themes

Section Waterwatch/ 
Catchment Care 
Topic

Description Discussion 
topics and 
information 
provided

Lesson Ideas 
provided

Resources: 
Worksheets, id 
charts or similar 
provided

Band Society & Environment Science Other

2.4  Understanding native 
vegetation 

Outdoor or indoor classroom activity:Introduction to the concept of a plant 
community and students identify which (pre-European) plant community they 
are living in/schooling in. 

y y y E M Time, continuity and change; 
Place, space & environment

Life systems 
Earth and space 
Matter 

2.5. Introduction to Botany Outdoor or indoor classroom activity:  Discussion as to how plants are named 
and how names can help to tell us about the properties of a plant

y y n P M S Place, space & environment; 
Time, continuity and change 
Social Systems

Life Systems English: Language, Arts: 
Arts Practice 

2.6. Local indigenous plant 
Identification

Practical classroom exercise or outdoor activity where students learn how to 
identify individual species within Australia’s largest genus, Eucalyptus. 

y y y P M S Place, space & environment Life systems

2.7  Seeds of local native 
plants

Classroom activity: Experiment to test the viability of an indigenous seed 
collection and discuss influencing factors. 

y y n P M S Place, space & environment Life Systems  
Earth and space  
Matter

Mathematics: Exploring, 
Analysing and modelling 
data

3.8  Introduction to aquatic 
macroinvertebrates

Classroom: students are actively engaged in learning about: the aquatic macro 
invertebrates living in their local waterway, their requirements for survival and 
what they tell us about water quality and habitat. 

y n y E P M Place, space and 
environment,

Life systems Education: personal & 
social development

3.9  Introduction to frogs Classroom: this session engages students in learning local frog species 
through key characteristics and their call.  Threats, the importance of habitat, 
and frogs as bioindicators of healthy waterways is discussed.

y y y E P M Place, space and environment Life systems Health & Physical 
Education: personal & 
social development

3.10  Introduction to Birds Indoor or outdoor activity: Introduction to ornithology and how birds are named.
The class’s baseline knowledge is ascertained.  Learners describe the different 
parts of a bird and have an opportunity to ‘invent’ a bird name based on the 
colours they give the bird.

y y y E P M S Place, space & environment; 
Time, continuity and change

Life Systems English: LanguageArts: 
Arts Practice

3.11  Funky Fish of the 
Onkaparinga

Classroom: This session engages students in an exploration of the native and 
introduced fish species of the catchment and the importance of habitat for their 
survival.

y n y P M Place, space and environment Life systems Health & Physical 
Education: personal & 
social development

4. Inland 
Freshwater 
Ecosystems

4.12  Introduction to 
wetlands? 

Students learn about the role of wetlands and its local inhabitants. y y y P M S Place, space & environment Life systems         
Earth & Space

Health & Physical 
Education: personal & 
social development

5. Estuarine, 
Coastal and 
Marine 
Ecosystems

5.13  The Onkaparinga River 
Estuary 

Learn about the third largest estuary in South Australia; the Onkaparinga river 
estuary.

y y y PMS Place, space & environment Life systems         
Earth & Space

Health & Physical 
Education: personal & 
social development

Folder 2: 
Understanding 
Ecosystems

2. Native 
Vegetation 

3. Wildlife  and 
Bioindicators



Key Learning 
Themes

Section Waterwatch/ 
Catchment Care 
Topic

Description Discussion 
topics and 
information 
provided

Lesson Ideas 
provided

Resources: 
Worksheets, id 
charts or similar 
provided

Band Society & Environment Science Other

1.1  Vegetation clearance in 
the Onkaparinga Catchment

Overview of the historical and current impacts of local vegetation clearance. 
This chapter explores the methods of past and present clearance practices as 
well as the reasons behind it.  Two activities accompanying this chapter look at 
development in the rural and suburban settings which require some land 
clearance. Students consider the impacts of development on native vegetation.

y y y P M S Place, space & environment; 
Time, continuity and change; 
Social Systems; Societies and 
Cultures

Life Systems; 
Earth and Space;  
Matter

Mathematics               
English

1.2  Farming and 
urbanisation

A historical look at local farming practices and some of the resulting 
environmental impacts. The growth of towns and cities and the different types 
of environmental impacts associated with this growth are outlined. The lesson 
ideas with this chapter suggest a historical timeline whereby local development 
events are plotted and environmental impacts of these events are documented. 
Students are encouraged to think of sustainable options for development. A 
checklist of everyday actions, impacts and alternatives is provided. A teacher 
cheat-sheet is provided for both  of these activities.    

y y y P M S Place, space & environment; 
Time, continuity and change; 
Social Systems; Societies and 
Cultures

Life Systems;  
Earth and Space;  
Matter

English

1.3  A system of Parks, 
Reserves and open space

Definitions, history and importance of reserves owned by the State, 
Commonwealth, Local Government and other organisations. The benefits and 
shortcomings of our current reserve system is outlined as are the threats to 
Reserves. Activities accompanying this chapter allow students to determine the 
appropriateness of certain human activities in reserves. An opportunity to 
design the ultimate system of reserves for the Onkaparinga catchment is also 
provided.

y y y P M S Place, space & environment; 
Time, continuity and change; 
Social Systems; Societies and 
Cultures

Life Systems;  
Earth and Space;  
Matter

Mathematics               
English

2. Salinity 2.4 Salinity Defining salinity, natural causes, human causes, impacts and areas of concern 
in the Onkaparinga Catchment. An experiment outlining the effects of salt on 
the germination of beans is outlined.  Many excellent web-based resouces are 
referenced in this section.

y y n P M S Place, space & environment; 
Time, continuity and change; 
Social Systems

Life Systems;  
Earth and Space  

3.5  Water needs in the 
Onkaparinga Catchment

Tracking of water use by society and on a domestic level is demonstrated in 
graph format. The different demands on local water and sources which feed 
the Adelaide metropolitan reservoir system are outlined. Several worksheets 
are included with this activity catering for all age bands which track the sources 
and uses of water locally. 

y y y E P M Place, space & environment; 
Time, continuity and change; 
Social Systems; Societies and 
Cultures

Life Systems  
Earth and Space;  
Matter

Mathematics              
English

3.6 Altered Waterways A historical account of how local waterways have been changed from their 
natural state to cater for the local human demands. Some of the environmental 
impacts of these changes are explored. Discover how regulating water systems
can negatively impact on water quality. Lesson ideas encourage students to 
consider the benefits and impacts of damming creeks and rivers.

y y y P M Place, space & environment; 
Time, continuity and change; 
Social Systems; Societies and 
Cultures

Life Systems; 
Earth and Space;  
Matter

4.7  Stormwater Definition of stormwater and explanation of stormwater's polluting effects. 
Sources and impacts of stormwater pollution are listed in table format. 
Difference between stormwater and wastewater is explained. Activities and 
worksheets in this section help to reinforce that stormwater is cause by 
everyone and students design solutions to pollution issues.   

y y y E P M Place, space & environment; 
Time, continuity and change; 
Social Systems

Life Systems; 
Earth and Space;  
Matter

Mathematics

4.8  Stormwater pollution Detailed account of the effects of stormwater pollution on macroinvertebrate 
populations and how sampling macroinvertebrates can actually tell us if there is 
a stormwater pollution problem.

y y y P M Place, space & environment; 
Time, continuity and change; 
Social Systems;

Life Systems;  
Earth and Space; 
Matter

Health and Physical 
Education: Health of 
individuals and 
communities               
Design and Technology: 
Critiquing and Designing

4.9  Wastewater Definition of wastewater and its sources.  The treatment process for 
wastewater is outlined as are the potential imapcts over overloaded wastewater 
treatment plants, including domestic septic tanks. Tips for reducing the 
pollutant loading of wastewater are provided. Activities and worksheets ask 
students to determine the sources and destinations of water used in the home. 
They also learn which items should not go down the drain. 

y y y P M Place, space & environment; 
Time, continuity and change; 
Social Systems

Life Systems;  
Earth and Space;  
Matter

Health and Physical 
Education: Health of 
individuals and 
communities                
Design and Technology: 
Critiquing and Designing

Folder 3: Human 
impacts on 
catchments

1. Changed Land 
Use

3.  Water for 
People

4.  Polluted Water



Key Learning 
Themes

Section Waterwatch/ 
Catchment Care 
Topic

Description Discussion 
topics and 
information 
provided

Lesson Ideas 
provided

Resources: 
Worksheets, id 
charts or similar 
provided

Band Society & Environment Science Other

4.10  Algal blooms Definition and causes of toxic algal blooms in watercourses, dams and 
reservoirs. The two dangerous types of algal blooms and their impacts on the 
environment and human health are described.  Activities and worksheets with 
this chapter raise student's awareness of the pollution sources causing algal 
blooms and how they can help prevent algal blooms from occuringthrough 
better decision making. 

y y y P M S Place, space & environment; 
Time, continuity and change; 
Social Systems

Earth and space; 
Life systems

Health and Physical 
Education: Health of 
individuals and 
communities

4.11  Ocean pollution The connection between the land and the sea via rivers and creeks is 
emphasized along with the transport of land based pollutants to marine 
systems. The implications of seagrass dieback, introduced marine pests and 
plastic litter pollution are discussed. An experiment which investigates the 
effects of oil pollution on birds is described.

y y y E P M Place, space & environment; 
Time, continuity and change; 
Social Systems; Societies and 
Cultures

Earth and space; 
Life systems

Health and Physical 
Education: Health of 
individuals and 
communities               
Design and Technology: 
Critiquing and Designing

5.12  Woeful weeds Introduction to the concept of  “Environmental weed”  and a profile of the plants
which have significant weed potential. Environmental and economic costs of 
environmental weeds are outlined. Some of the social barriers to controlling 
environmental weeds are demonstrated by media clippings relating to local 
conflicts on this issue.  A fact sheet on deciduous tees and A3 Weed 
Identification Charts for the Onkaparinga catchment are included in the back of 
this folder. 

y y y P M S Place, space & environment; 
Time, continuity and change; 
Social Systems; Societies and 
Cultures

Life Systems; 
Earth and space 

Health and Physical 
Education: Health of 
individuals and 
communities               
English 

5.13  Feral animals in the 
Onkaparinga catchment

An introduction to animal species in South Australia which have been brought 
here since European settlement and escaped human control. Original reasons 
for introduction are outlined and the impacts of these animals discussed. Some 
fact sheets onlocal feral animals are provided as well as some media clippings. 
A students worksheets considers an ‘invasion from aliens’ scenario.

y y y P M S Place, space & environment; 
Time, continuity and change; 
Social Systems; Societies and 
Cultures

Life Systems; 
Earth and Space 

Health and Physical 
Education: Health of 
individuals and 
communities               
English

3.  Threatened 
Species

6.14  Threatened species in 
the Onkaparinga Catchment

Defining threatened species and other terminology used for rating abundance 
of species. International and local reasons for species decline are discussed 
and the concept of native 'increaser species' is introduced. This chapter 
includes a worksheet series on local endangered mammal the Sputhern Borwn
Bandicoot.  Fact sheets are provided on two local threatened bird species, a 
threatened species of plant as well as factsheets on the remaining local 
mammal species which are not threatened.   

y y y E P M S Place, space & environment; 
Time, continuity and change; 
Social Systems

Life Systems; 
Earth and Space 

Health and Physical 
Education: Health of 
individuals and 
communities               
English

Key Learning 
Themes

Section Waterwatch/ 
Catchment Care 
Topic

Description Discussion 
topics and 
information 
provided

Lesson Ideas 
provided

Resources: 
Worksheets, id 
charts or similar 
provided

Band Society & Environment Science Other

1.1 Taking action for personal 
sustainability

Taking action to help the environment starts with small changes at home. Find 
out what changes you need to make to reduce your impact on the 
environment. Several environmental audits are presented to help you measure 
your environmental performance. 

y y n P M S Place, space & environment; 
Time, continuity and change

1.2  Taking action towards a 
sustainable school

Ideas are provided to help schools work towards environmental sustainability, 
including setting up an environmental management committee, writing a schoo
environmental management plan and conducting environmental audits to 
measure the environmental performance of the school. 

y y n P M S Place, space & environment; 
Time, continuity and change

Life systems; Mathematics: Exploring, 
analysing and modelling

Folder 3: Human 
impacts on 
catchments

1.  Polluted Water

2.  Exotic pests

Folder 4: Taking 
Action

1.  Action 
planning at home 
and school



Key Learning 
Themes

Section Waterwatch/ 
Catchment Care 
Topic

Description Discussion 
topics and 
information 
provided

Lesson Ideas 
provided

Resources: 
Worksheets, id 
charts or similar 
provided

Band Society & Environment Science Other

2.3  Monitoring vegetation Outlines the importance of environmental monitoring as well as some simple 
survey techniques which school groups can perform. These activities require 
some vegetation identification skills.

y y n M S Place, space & environment; 
Time, continuity and change; 
Social Systems;

Life Systems;  
Earth and Space;  
Matter

Mathematics               

2.4  Monitoring the soil Description is provided of the properties of soil in our local areas and our 
gardens.  Simple soil tests such as organic matter test and pH test are outlined.

y y y M S Place, space & environment; 
Time, continuity and change; 
Social Systems

Life systems Mathematics: Exploring, 
analysing and modelling 
data Health and PE: 
Physical activity and

2.5  Monitoring animals Description of the reasons for monitoring animal populations and behaviour. 
Animal monitoring techniques used by scientists are outlined as are some 
simple activities which can be performed with students.

y y n P M S Place, space & environment; 
Time, continuity and change; 
Social Systems

Life systems Mathematics: Exploring, 
analysing and modelling 
data

2.6  Water testing Find out how your school can get involved in monitoring your local creek. This 
is a fun and hands on way to take action and learn about your local 
environment. Learn how to interpret your water monitoring results and to 
identify any problems that are occuring in your local waterway.

y y y P M S Place, space & environment; 
Time, continuity and change

Life systems Mathematics: Exploring, 
analysing and modelling 
Health and PE: Physical 
activity and participation

3.7  Prioritising restoration 
projects

Instructions on how to choose the most suitable area to start a landscape 
restoration project for maximum effectiveness and efficiency. Instructions on 
how to identify degrading influences and appropriate actions.

y n n E P M S Place, space & environment; 
Time, continuity and change

Life systems     
Earth & space

3.8  Seed collection Information for the teacher or project coordinator on how to collect seed within 
the Onkaparinga catchment including timing, collection methods, creating seed
banks, how much seed to collect and appropriate storage.

y n n P M S Place, space & environment; 
Time, continuity and change

Life systems     
Earth & space

Health and PE: Physical 
activity and participation

3.9  Propagating indigenous 
plants

Technical information on how to achieve a good potting mix with suitable 
chemical, physical and biological properties for growing local native plants.  
Instructions on how to propagate individual species including seed treatment 
and germination care are also included.  

y y n P M S Place, space & environment; 
Time, continuity and change

Life systems     
Earth & space

3.10  Nursery works Topic includes instructions and photographs for optimal nursery design and 
care including shade management, nutrient management, plant placement, 
hygiene, plant thinning and transplanting.  

y n y E P M S Place, space & environment; 
Time, continuity and change

Life systems     
Earth & space

3.11   Planting for revegation Instructions for how to perform revegetation techniques to ensure maximum 
success of seedlings once planted. Information on digging holes, plant 
orientation, plant insulation and watering are provided. Includes fact sheet for a 
successful planting with students.

y y n P M S Place, space & environment; 
Time, continuity and change; 
Social Systems; Societies and 
Cultures

Earth and space; 
Life systems

4.12  Water conservation Take action at home and school to save water and money at the same time. A 
water audit is provided to help you identify the areas around your home where 
water savings can be made. 

y y y P M S Place, space & environment; 
Time, continuity and change; 
Social Systems

4. 13  Water wise gardens Information on constructing the ultimate water wise garden which is both water 
efficient and environmentally friendly. Issues covered include plant selection, 
garden design, obtaining plants, watering, fertilising, using mulch and having a 
lawn. A list of indigenous plant growers, a list of plants to avoid and a photo 
album of water wise gardens is provided. 

y n y E P M S Place, space & environment; 
Time, continuity and change; 
Social Systems; Societies and 
Cultures

Earth and space; 
Life systems

5.14  Stormwater solutions Stormwater pollution is a major problem for our creeks, rivers, wetlands and the
sea.  Some simple ideas are provided to help us reduce stormwater pollution at 
school and home.

y y y P M Place, space & environment; 
Time, continuity and change; 
Social Systems; Societies and 
Cultures

Earth and space; 
Life systems

5. 15  Waste disposal guide 
for schools and the home

Hazardous waste can be found in most homes and schools. It is unsafe to 
dispose of hazardous wsate in the garbage or down the sink. Find out how you
can safely dispose of your hazardous waste.

y y y P M Place, space & environment; Life systems

5.16  Reduce, re-use, recycle Waster minimisation is important for the environment as well as to save you 
money. Tips are provided for reducing the amount of waste you produce, re-
using old items and recycling as well as instructions for composting. 

y y n P M Place, space & environment; Life Systems; 

6.17  Weed control Technical information on how to perform successful weed control in bushland 
and in preparation for revegetation activities. Mechanical and chemical weed 
control techniques are described and explanations of how they work are 
provided.

y y n P M S Place, space & environment; 
Time, continuity and change; 
Social Systems; Societies and 
Cultures

Earth and space; 
Life systems

6.18 Feral animal control Outline of methods and programs for feral animal control throughout Australia. 
Topic includes case studies.

y n y P M S Place, space & environment; 
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Earth and space; 
Life systems

7.  Threatened 
species 
management

7.19  Successful threatened 
species management

Outlines the formula for successful threatened species management. 
Emphasis is on ecosystem management rather than single species 
management. 
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Glossary

Biodiversity:

. .

Biological indicator:

.

Botany:

Catchment:

Channel characteristics:

-

Creek:

Conductivity:

Dicot:

Ecosystem:

Ecological processes:

Abbreviation for "biological diversity"; the

variety of living things; can be used to describe the

condition of an area, e g "the biodiversity of a stream,

forest or school grounds".

A species, which through its

presence or absence, can provide information about the

environmental health of an ecosystem. Frogs or Mayfly

larvae in a stream can be an indication that the stream does

not have high levels of pollution. A large number of feral

bird species may indicate that an area has a high proportion

of environmental weeds

The scientific study of the structure of plants, the

function of their parts, their description and classification.

A geological area in which water is collected.

The features that can be found

along the length of a creek or river. Channel characteristics

can include deep pools, shallow riffles, native stream side

vegetation and eroded banks.

A natural stream of water following a bed or

channel usually smaller than a river. May be dry from time

to time.

The amount of electricity that passes

through a substance. It is used to measure the salinity of a

water sample.

A subclass of flowering (Angiosperm) plants based

on anatomical characteristics. They tend to have: broad

leaves, needle like veins in the leaves, flower parts are

usually in fours or fives, a ring of primary vascular bundles

in the stem, taproot system, two cotyledons.

The physical and climatic features and all

living and dead organisms in an area that are interrelated in

the transfer of energy and material

The natural flow of materials and

energy through an ecosystem. This includes the cycling of

carbon and nitrogen, as well as the flow of energy up the

food chain, from producers to consumers.

Any species in danger of becoming extinct

within the foreseeable future throughout all or a significant

portion of its range.

A species that has its natural distribution

confined to a particular geographical region and/or is native

to a particular region.

The share of water, or water

allocation, especially set aside to promote the health of a

river's environment, including the life it supports.

A plant not naturally occurring in

that area or ecosystem.

The outlet of a watercourse where fresh water

and sea water mix.

The type of water flow that occurs in a

creek or river. A river should have a range of flows at

different times of the year including flooding, slow flows and

still water.

Vegetation community consisting of trees to 30

metres tall, generally with an understorey of smaller trees,

shrubs, grasses and herbs. Open forest has 30-70% canopy

cover, while closed forest has a canopy cover of >70%. Tall

forests have trees exceeding 30 metres in height.

An assemblage of species, having so many

fundamental points of structure in common, that in the

judgment of competent scientists, they may receive a

common substantive name. A genus is not necessarily the

lowest definable group of a species for it may often be

divided into several smaller sub-genera.

The physical location or type of environment in

which an organism or biological population lives or occurs.

Native, originating or occurring naturally in

the place specified.

The way an area of land is used or managed.

Land uses can include industrial, residential, various types of

Endangered:

Endemic:

Environmental flow:

Environmental weed:

Estuary:

Flow regimes:

Forest:

Genus:

Habitat:

Indigenous:

Land Use:
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Macroinvertebrate:

i

Microinvertebrate:

Monocot:

Natural habitat features:

OCWMB:

OWN:

pH:

Photosynthesis:

Provenance:

Rare species:

Regeneration:

Remnant:

Riffles:

Any animal, large enough to be seen

with the naked eye, which has no backbone or spinal

column, (i.e. nsects, worms, larvae etc). Aquatic

macroinvertebrates live mostly in water.

Any animal, too small to be seen

with the naked eye, which has no backbone or spinal

column.

A subclass of Angiosperm plants based on

anatomical characteristics. They tend to have; narrow

leaves, one cotyledon, parallel veins in the leaves, flower

parts are usually in multiples of three, a scattered

arrangement of primary vascular bundles in the stem,

fibrous root system.

Natural features of an

ecosystem that provide habitat for organisms. It includes

fallen branches and trees, tree hollows, rotting piles of

timber and rock piles.

Onkaparinga Catchment Water Management

Board

Onkaparinga Waterwatch Network

A measure of the amount of acid or alkaline in a water

sample.

The process through which light energy,

water and carbon dioxide are converted to carbohydrate

and oxygen in the presence of chlorophyll. Occurs in

plants, algae, cyanobacteria and lichens.

For seeding material, the provenance is the

harvest location. For plants it is both the harvest location

and the location of the nursery.

Any plant or animal species, which although

not presently threatened with extinction, naturally occurs in

such small numbers throughout its range, that it may

become endangered if its environment worsens.

New growth or regrowth of lost or

destroyed parts, tissues or organs.

A small part that remains after the main part

no longer exists.

Sections of a stream that flow faster because they

are shallow. Riffles often occur where the stream has a

rocky bottom, and can be recognised by the disturbance of

the water surface where it flows over the rocks.

A large stream of water flowing in a bed or channel

and emptying into the ocean, a sea, a lake or another

stream.

A measure of the amount of salt in a water

sample.

An underground tank that collects all waste

water from a house. Excess water drains into the soil via

perforated distribution pipes.

The most fundamental unit of evolution and the

most specific taxonomic level. A group of individuals whose

morphology is uniquely distinct.

The flow of water across the ground after a

rain event.

Tree or tall shrub dominated wetlands,

characterised by periodic flooding and nearly permanent

subsurface water flowing through mixtures of mineral

sediments and organic material.

Something that is a source of imminent danger.

Those species likely to become

endangered within the foreseeable future throughout all or

a significant portion of their range.

A measure of the clarity of a water sample.

A group of different plant

species that associate together under common physical and

climatic conditions. The response of these associations is

so strong that the same groups of plants will generally

associate in the same structure, under the same upper

stratum. Therefore, vegetations are labeled in accordance

with the dominant upper stratum species.

Those species, which are not

presently endangered in the wild but are likely to become

endangered if factors presently threatening their abundance,

survival or evolutionary development cease to operate.

A natural or artificial channel through

which water flows.

An area where the land is saturated with water.

An open stand of trees up to approximately

18 metres in height in which tree crowns cover at least

30% of the area but are not, for the most part, overlapping.

River:

Salinity:

Septic tanks:

Species:

Stormwater:

Swamp:

Threat:

Threatened species:

Turbidity:

Vegetation association:

Vulnerable species:

Watercourse:

Wetland:

Woodland:
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