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Note to Teachers

There is a global recognition amongst
environmental and political leaders
of the need to educate young people
about the importance of groundwater
and how groundwater connects to all
other resources.

Foryour students to make the most of their
attendance at the Children’s Ghangara
Groundwater Festival it is important for
them to develop an understanding of the
concept of groundwater and how precious a
resource itis.

This resource book has been designed
forallyear levels attending the Festival,
from years 4 to 6. Some activities may not
be appropriate for the year level that you
are teaching, so please adjust activities
accordingly.

The activities given for each section
are intended to develop your students
understanding of the topic.

A great way to make the most of this topic is
to start a Groundwater Activity Book (GAB)
for the students to record all their learning
throughout the topic.

The first activity that is recommended
is a KWL chart.

\ly/

E®S Activity

Activity Sheet

“Cherish the natural world

because you're part of it
and you depend on it.”
SIR DAVID ATTENBOROUGH

Over 30% of Whiteman Park’s
area is covered by wetlands!

Wetlands create a vital link
between land and water, acting
as ‘nature’s kidneys’ to trap and

filter pollutants before they

can enter our waterways.

There are three Ramsar
wetlands in the Perth
Metropolitan area.

Wetlands help regulate climate,
protect against flooding and
provide a home for 40% of the
world’s species.




Wetlands

What is a Wetland?
. . Groundwater and Wetands
Awetland is an area where water covers the soil,

this may be dry for part of the year or continuously. Groundwater supports wetland
Wetlands can be found in many different locations ecosystems, both directly and indirectly,
such as along the coast, in the mountains and in while wetlands act to receive, store,
dryinland areas. Wetlands can be known by many filter and release groundwater as it
different names, including swamps, marshes, travels through them. Groundwater-
billabongs, lakes, lagoons, saltmarshes or mudflats. fed wetlands occur where the ground

Awetland can be naturally occurring or artificially surface is at or below the groundwater
constructed. table. Shallow sub-surface groundwater

is also a primary water source for many
wetlands. Horse Swamp, in Whiteman
Park is an example of a groundwater-fed
wetland, while much of Korndiny Karla
Boodja / Bennett Brook (pictured left)
relies on shallow sub-surface
groundwater.

Most wetlands in WA are seasonally wet.
Those that receive water from
groundwater tend to stay wet longer
throughout the year, but when
groundwater levels drop through
overuse or climate change, wetlands can
suffer and deteriorate. This is a concern

as wetlands are an important way to
maintain the quality of the water in our
lakes and rivers, while also supporting a
wide range of animals and plants.

Horse Swamp, Whiteman Park
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Wetlands

Why are Wetlands Tmportant?

Wetlands are home to an ecosystem of plants and
animals which all depend on each other for food
and shelter and breeding areas. Wetlands provide
homes for a range of animals such as frogs,

fish and invertebrates. Wetlands form important
habitat and havens for land animals as well,
offering both shelterin surrounding vegetation

and much-needed water. Nearly 20 per cent of
Australian bird species depend on wetlands for their
survival, along with a variety of plant life.

Wetlands are often described as ‘nature’s kidneys),
as they act as a filter, recycling valuable nutrients,
trapping sediment and preventing pollution and
waste products from reaching the rivers and
oceans. They also help maintain the level of the
water table.

Not only are wetlands significantly important
to the environment, they also play a substantial
role in Aboriginal Dreamtime stories and
Aboriginal culture.

Bennett Brook tributary, Whiteman Park
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Protection of Wetlands

The important role that wetlands play in the
environment can often be underappreciated.

Too often, rubbish, pollution and disturbance can
affect the delicate ecosystem that lives within
and around a wetland area. Education about

the importance of wetlands is essential for the
community to understand the significant role that
they play.

To assist in the conservation and protection

of many significant wetlands, the Australian
Government released ‘The Environment Protection
and Biodiversity Conservation Act 1999,

The main objectives of this legislation is to provide
protection to the environment - especially in

areas of national environmental significance -

by conserving biodiversity and protecting and
managing areas of natural and cultural significance.

The care for wetlands is normally undertaken

by the state government, local natural resource
management groups, catchment management
authorities or other non-government organisations.



W EN S

Quenda

Named for ussels that were once prolific in the area, Mussel Pool

is a Conservation category wetland that supports a diverse range of wildlife.

Motorbike™
frogs

Useful websites ¢, find

World Wetlauds Day out about wetlands

On February 2, 1971, the Convention of
Wetlands of International Importance was
signed in Ramsar, Iran. This agreement is
also known as the Ramsar Convention.
Since the signing of this agreement, World
Wetlands Day is celebrated on February 2
every year. The convention was devised to
halt the worldwide loss of wetlands and
Australia plays an important role. Many of
the Australian wetlands are on the list of the
Ramsar sites to be protected and managed.

Department of Biodiversity
Conservation and Attr. :
Wetlands

dbca.wa.gov.au/wetland

Department of Climate Change

Energy, the Environment and Water
w

ww.dcceew.gov.au/water/

wetlands

actions:

DWER YouTube:

“Perth’s Community and wetl
On groundwater”

youtu.be/thAneKQnGk

UWA: Wetlands Factsheet

www.uwa.edu.au

ands rely

You can learn more about
Whiteman Park’s wetlands
on our website!

whitemanpark.com.au/
conservation/wetlands

Whiteman Park | Groundwater Guru Book2 5


https://www.dbca.wa.gov.au/management/wetlands
https://www.dcceew.gov.au/water/wetlands
https://www.dcceew.gov.au/water/wetlands
https://www.youtube.com/watch?v=WtnAneK9n6k
https://www.uwa.edu.au/study/-/media/faculties/science/docs/wetlands.pdf
https://www.whitemanpark.com.au/conservation/wetlands
https://www.whitemanpark.com.au/conservation/wetlands
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Wetlands

ACTIVITIES 10 & 11

What is a Wetland?

Let's introduce what a wetland is. As a class, watch the Flinders University video titled, ‘What is a wetland?’
Link: https:/youtu.be/_a3WkUyTA8c?si=MkU93sH1AXSWv(qf-

After watching, discuss what they have learned from the video. You can ask the students:

What do they think wetlands are?
Do they know any wetlands near them?
Have they visited any wetlands and what they enjoyed about them?

Extension activity - Find some images of wetlands local to your school to share with the class.

Discovering Wetlands

As a class, begin by reviewing what they know about wetlands. The following three sections of the Guru
will help:

é Whatis a Wetland?

é Groundwater and Wetlands

é Why are Wetlands Important?

Split your class into small groups and give them the task of finding out more about what wetlands are.
Ask the students to start with one of these questions to answer:

Whatis a wetland?
Why are wetlands important?
What lives in a wetland?
How can we protect wetlands?
Remember, the useful websites provided earlier in this document may be helpful to direct your students to!

Have your students fill their My Wetlands Research Map worksheet (or draw their own in their GABs) with
the facts they have found out, then share these facts as a class.

Whiteman Park | Groundwater Guru Book 2 7
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Wetlands

ACTIVITY 11
WORKSHEET

My Wetlands Research Map

Fillin each box with the facts you have learned about wetlands from
your research. You can use illustrations as well.

Wetlands

8 Whiteman Park | Groundwater Guru Book 2



Wetlands

ACTIVITY 12

Wetland or Flood?

TEACHER INFO

Conduct a class experiment to learn how wetlands hold water and prevent flooding.

MATERIALS REQUIRED

A medium-sized tray - kitty litter trays or aluminium foil trays work well
Kitchen or carwashing sponges

Ajug for water

Small plastic blocks - Monopoly houses or Lego® bricks are ideal

PROCEDURE

1.

In their trays, have your students place a row of sponges across the width of their tray, about a third
of the way down its length. Then have them place a couple of ‘houses’ (the small plastic blocks) in the
remaining two thirds of the tray.

Slightly prop up the end of the tray closest to the sponge ‘wetland..

Taking the water jug, gently pour some water into the tray, behind the sponge wetland. This represents
rainfall. Note: be sure to pour slowly and carefully - it's not a flash flood!

Ask the students what they observed. They should notice that the sponges should absorb most of the
water, stopping any water from washing away the plastic houses.

Explain that this is what wetlands do. They act like sponges to soak up excess rainfall. Next, have
them pick up one of the sponges and squeeze it out over the jug so they can see how much water the
wetlands absorbed!

Now tell them that there has been lots of building, and most of the wetland has been filled in to make
room for more houses. Take away all but one sponge and add some more ‘houses’.

Repeat the process of gently pouring in more water, reminding the students that this represents rainfall.

Discuss what they observed. This time, they should see some of the houses washed away in the
resulting flood. This shows how wetlands absorb large amounts of water flow and reduces the risk of
floodingin an area.

Whiteman Park | Groundwater Guru Book2 9



Wetlands

ACTIVITIES13 & 14

An Australian Wetland

Start off by reading about World Wetlands Day and the Protection of Wetlands from the Guru.

Ask your students to choose an Australian wetland to conduct a research project on. This could be a local
wetland, near your school, or a significant national wetland. Things for them to consider include:

The importance of the wetland in the environment

Animal and plant life found in the ecosystem

What type of wetland it is?

Threats to the wetland

Who manages the wetland?

Are there any community awareness/education programs or projects for their chosen wetland?

What connections are there to groundwater, rivers or lakes?

Getyour students to present the information they gathered on their chosen wetland.

Students can present their project to the class as an individual or group oral presentation.

Groundwater Poster

As a class, watch the Department of Water and Environmental Regulation’ video titled, ‘Perth’s community
and wetlands rely on groundwater’. You will find the link on the ‘Useful websites to find out about wetlands’
note, in the Wetlands section of this book.

After watching, discuss what they learn from the video as a class, then ask students to create a poster to
promote awareness of the importance of wetlands and preserving groundwater.

10 Whiteman Park | Groundwater Guru Book 2



Water is Life

For over 55,000 years Aboriginal people
survived in the dry and arid countryside of

| Australia thanks to their vast knowledge of

| the land and understanding of groundwater
| systems. Australia is one of the driest
|
|
|

continents in the world and knowledge

of where to access water and how to
sustain it for their survival was imperative.
Understanding the land, flora and fauna
was the key to determining if water was
located nearby.

The Aboriginal people respected the
watercourses and viewed them as a sacred
source of life. They preserved and sustained
their water supplies for thousands of

years and did not dirty or pollute them.
Water sources were important as water was
not only necessary for their survival but
also integral to their way of life. The cultural
belief system of the Aboriginal people
stems from ‘The Dreaming’, in which they
believe that the Earth’s landscapes and all
the features contained within it, including
groundwater, were created and formed by
the Dreaming and Dreamtime beings.

The Noongar people reside across the
South-West of Western Australia, including
the Swan Coastal Plain, where Whiteman
Park and the Gnangara Water Mound sit.
The Swan Coastal Plain was traditionally
abundant with water supplies, unlike other
dry, desert-like locations within Australia.
The Noongar people used these water
sources (including wetlands, rivers and
lakes) for hunting, gathering and trading.

Whiteman Park | Groundwater Guru Book2 11



The Wagyl

The Wagyl, (which can also commonly be
spelt Waugal, Wogarl, Waagle or Waugul)

is associated with fresh water and water
bodies. The Wagylis the Noongar people'’s
major Dreamtime spirit and is central to
the Noongar beliefs, laws and customs.
Itis a spirit that symbolises creation and is
the creator of waterways, landforms and
wetlands including those around Perth and
the South West of Western Australia.

The Wagyl travels above and below the
ground, creating springs, wetlands and
water sources and resides deep beneath the
earth in underground springs. The Wagyl

is the giver of life and maintains all fresh
water sources, appointing the Noongar
people as guardians and custodians of the
land. It is believed that the major rivers,
smaller creeks, springs and lakes which drain
into the Swan Coastal Plain were created by
the Wagyl.

‘As the Wagyl slithered over the land,

his tracks shaped the sand dunes,

his body scoured out the course of

the rivers; where he occasionally
stopped for a rest, and created bays

and lakes. Piles of rocks are said to be his
droppings, and such sites are considered
sacred. As he moved, his scales scraped
off and became the forests and
woodlands of the region.’

(Anintroduction to Noongar History and
Culture www.noongarculture.org.au)

12 Whiteman Park | Groundwater Guru Book 2

Itis believed by many Noongar people that the
deterioration of groundwater levels over the years
is due to the decline in the wellbeing and health

of the Wagyl. The Noongar people believe that if
the Wagyl dies or leaves the water, then the water
sources will dry up.

With Perth'’s population now at 2.1 million people,
the Gnangara Mound is supplying water to support
households, agriculture, recreation grounds

and industry. It also continues to support many
ecosystems and environmental features such as
wetlands, waterways and other water sources.
Much of the flora and fauna of these areas depend
on the health and availability of groundwater.

The Gnangara Mound is a valuable resource to both
Indigenous and non-Indigenous communities.

We need to understand the importance of
sustaining this resource not just for water
accessibility but also for the culturalimpact and
importance that it has for the Aboriginal people.

Useful websites to learu more

about ground
Dreamtime water and the

Western Australjan Museum

m

South West Land ang Sea Councj

w\wyv\.noonggcultur
. -noongarculture.orq.
SPirituality/ e

L

Water Corporation: Walk with the Waugal

W\""W&a,te\rcgmqra\tiqn@m.au


https://www.noongarculture.org.au/
https://museum.wa.gov.au/explore/wetlands/
https://www.noongarculture.org.au/spirituality/
https://www.noongarculture.org.au/spirituality/
https://www.watercorporation.com.au/School-programs/Water-in-Aboriginal-culture/Walk-with-the-Waugal-videos
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Groundwater and the Dreamtime

ACTIVITY 15

Walk with the Waugal

As a class, watch the two Walk with the Waugal videos from Water Corporation about the
Gnangara Mound and Korndiny Karla Boodja / Bennett Brook. You can find the link on the
‘Useful websites to find out about groundwater and the Dreamtime’ note.

As a class, discuss these questions from the Water Corporation:

What do you think your role is in protecting a valuable water source like the Ghangara Mound?

Why does Water Corporation, and why should we all, value Noongar knowledge of our
water sources?

Do you think we could drink water straight from the ground, as Aboriginal people did?

Bonus activity

Learn some Noongar animal names!

Download the Noongar Animal
Words activity from the Whiteman
Park website (you'll find it under
‘Kids Stuff’ or by searching!)

14 Whiteman Park | Groundwater Guru Book 2



Groundwater and the Dreamtime
ACTIVITY 16
WORKSHEET

Noongar Meanings

Link the Noongar word with its English meaning. Then sketch something to representit.

Boodja knowledge

river

Kaartdjin rain

beeliar water

and

boroong swamp/lake

pinjar rock

O
2 o
Y ©

Whiteman Park | Groundwater Guru Book 2 15



Groundwater and the Dreamtime

ACTIVITIES 17,18 & 19

The Wagyl

Research the water areas of Perth that the Wagyl created and locate them on a map of Australia,
then get your students to draw an illustration of the Wagyl as it created one of the water locations that
were identified.

Local Water Source Connections

As a class, look at your school's local area and research Aboriginal connections.
Are there any water sources nearby?
What connection did Noongar people have to these water sources?
Are there any sites sacred to the Noongar people in your area?
What do these sites represent to the Noongar people and their culture?

Environment Management

Research how Noongar people traditionally looked after the environment, including local water sources.
How does this differ to how water sources are maintained and used today?

Create a poster promoting environmental management based on traditional Noongar customs.

16 Whiteman Park | Groundwater Guru Book 2



Groundwater Glossary

Aquifer Geological formations such as those composed of sand, sandstone and limestone
which contain useable quantities of groundwater are called aquifers.
Catchment area Adrainage area, usually with higher areas feeding water into lower areas and rivers.

Confined aquifer

An aquifer where the water is confined under pressure between relatively
impermeable layers. Sometimes called artesian aquifers.

Contaminants

Something that renders another thing impure and/or unusable.

Dispersion When something is scattered, diffused or spread out amongst another.

Dryland salinity The movement of salt to the surface of the land.

Ecosystem The interaction of organisms and their environment and how they relate to
one another.

Evaporate When surface water turns into vapour.

Fauna The animals of an area.

Flora The plants of an area.

Impermeable A substance that liquids (and gases) are unable to pass through.

Infiltrate To filter through or ‘permeate’.

Permeable A substance that liquids (and gases) can penetrate and move through.

Permeability

How well a substance allows water to move through it.

Pollutants A substance that pollutes another object, resulting in that object being harmful or
unsuitable forits usual purpose.

Pollution The act of polluting, or the result of pollutants.

Porosity How much water a substance can hold in its pores.

Recharge The water that passes through the ground to replenish an aquifer.

Superficialaquifer See ‘unconfined aquifer’.

Subsurface Below the surface, in this instance, below ground level.

Surface water Water that flows oris held in the streams, rivers, lakes and wetlands of a landscape.

The Dreaming

The time before Creation in Aboriginal Noongar culture. Also known as Nyitting
in Noongar.

The Dreamtime

The Dreaming, has different meanings for different Aboriginal groups across
Australia. In our local Noongar country, the Nyitting relates to the Waugal, a
mythical serpent who created the rivers and the land formations of the south-west
Western Australia. Dreamtime stories are Creation stories.

Transpiration

When water is taken up by plants, it is released through the leaves as vapour,
the process is called ‘transpiration’.

Unconfined aquifer

The aquifer closest to the ground surface is called the shallow, or unconfined
aquifer. Its upper surface is the water table.

Water cycle

The continuous cycle of water between the ocean, atmosphere and land.

Water table

The level at which groundwater sits in an unconfined aquifer. Swamps and lakes in
low-lying areas are often the surface expression of groundwater.

‘o’ Festival 00
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Curriculum Links

7

The following Western Australian Curriculum and Australian Curriculum content descriptions apply to the
activity ideas and activity sheets provided in these resources.

YEAR 4 LINKS

SCIENCE

Science Understanding

Biological Sciences
Living things depend on each other and the environment to survive (ACSSUQ73)

Chemical Sciences

Natural and processed materials have a range of physical properties that can
influence their use (ACSSUQ074)

Earth and Space Sciences

Earth’s surface changes over time as a result of natural processes and human
activity (ACSSUQ75)

Science as a Human
Endeavour

Nature and development of science

Science involves making predictions and describing patterns and relationships
(ACSHEOG1)

Use and influence of science

Science knowledge helps people to understand the effect of their actions
(ACSHEO062)

Science Inquiry Skills

Questioning and predicting
With guidance, identify questions in familiar contexts that can be investigated
scientifically and make predictions based on prior knowledge (ACSIS064)

Geography

The importance of environments to animals and people, and different views
on how they can be protected (ACHASSKO088)

Aboriginal and Torres Strait Islander Peoples’ ways of living were adapted to
available resources and their connection to Country/Place has influenced
their views on the sustainable use of these resources, before and after
colonisation (ACHASSK089)

The natural resources (e.g. water, timber, minerals) provided by the
environment and different views on how they can be used sustainably
(ACHASSKO090)

Questioning and
Researching

Identify current understanding of a topic (e.g. brainstorm, KWL chart)
(WAHASS26)

Evaluating

Draw conclusions and give explanations, based on the information and/or
data displayed in texts, tables, graphs and maps (e.g. show similarities and
differences) (WAHASS35)

Communicating and
Reflecting

Reflect on learning, identify new understandings and act on findings in
different ways (e.g. complete a KWL chart, propose action in response to new
knowledge) (WAHASS39)

ENGLISH
Literacy

Plan, draft and publish imaginative, informative and persuasive texts
containing key information and supporting details for a widening range
of audiences, demonstrating increasing control over text structures and
language features (ACELY1694)

18 Whiteman Park | Groundwater Guru Book 2



Groundwater Guru Curriculum Links

YEAR 5 LINKS
SCIENCE
Science Understanding

Biological Sciences

Living things have structural features and adaptations that help them to
survive in their environment (ACSSU043)

Chemical Sciences

Solids, liquids and gases have different observable properties and behave in
different ways (ACSSUQ77)

Science as a Human
Endeavour

Use and influence of science

Scientific knowledge is used to solve problems and inform personal and
community decisions (ACSHEO083)

Science Inquiry Skills

Questioning and predicting
With guidance, pose clarifying questions and make predictions about
scientific investigations (ACSIS2317)

Geography

ENGLISH

The way people alter the environmental characteristics of Australian places
(e.g. vegetation clearance, fencing, urban development, drainage, irrigation,
farming, forest plantations, mining) (ACHASSK112)

Features of environments (e.g. climate, landforms, vegetation) influence
human activities and the built features of places (ACHASSK113)

The impact of bushfires or floods on environments and communities,
and how people can respond (ACHASSK114)

Literacy

Plan, draft and publish imaginative, informative and persuasive print and
multimodal texts, choosing text structures, language features, images and
sound appropriate to purpose and audience (ACELY1704)

Whiteman Park | Groundwater Guru Book 2 19
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Groundwater Guru Curriculum Links

YEAR 6 LINKS
SCIENCE
Science Understanding Biological Sciences

The growth and survival of living things are affected by physical conditions of
their environment (ACSSU094)

Chemical Sciences
Changes to materials can be reversible orirreversible (ACSSUQ95)

Earth and Space Sciences
Sudden geological changes and extreme weather events can affect Earth’s

surface (ACSSU096)
Science as a Human Use and influence of science
Endeavour Scientific knowledge is used to solve problems and inform personal and

community decisions (ACSHET100)
Nature and development of science

Science involves testing predictions by gathering data and using evidence to
develop explanations of events and phenomena and reflects historical and
cultural contributions (ACSHEQ98)

Science Inquiry Skills Questioning and predicting

With guidance, pose clarifying questions and make predictions about
scientific investigations (ACSIS232)

ENGLISH

Literacy Plan, draft and publish imaginative, informative and persuasive texts,
choosing and experimenting with text structures, language features, images
and digital resources appropriate to purpose and audience (ACELY1714)

ALLYEAR GROUPS
CROSS-CURRICULUM PRIORITIES
Sustainability Sustainability addresses the ongoing capacity of Earth to maintain all life.

Education for sustainability develops the knowledge, skills, values and world
views necessary for people to act in ways that contribute to more sustainable
patterns of living.

GENERAL CAPABILITIES

Literacy

Numeracy

Critical and creative thinking
Ethical understanding
Personal and social capability
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ANSWERS FORTEACHERS

Noongar Meanings

Boodja (land)

Kep (water)

Kaartdjin (knowledge)
Beeliar (river)

boya (rock)

boroong (rain)

pinjar (swamp/lake)
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