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Introduction: Human impacts

As we humans go about our everyday lives we are

impacting on the environment around us. Many of us

choose to impact positively on the environment through

involvement in activities such as recycling, tree planting and

riding a bike instead of driving a car. However, many of our

everyday actions continue to harm the environment. For

example, driving your car causes small amounts of grease,

oil, tyre and brake pad residue to remain on the road

where it can be washed into a waterway after rain causing

harm to aquatic animals. Also, the food you eat may have

been grown using unsustainable farming practices which

could be contributing to the alarming spread of salinity

across Australia’s farmland.

It is important that we all become fully aware of the

environmental impact of our everyday activities so that we

can make changes to our behaviour to help improve the

environment.

Changed land use

Salinity

Water for people

Polluted water

Exotic pests

Threatened species

In this folder

About Catchment Connections

This folder aims to provide teachers and the wider school

community with detailed understanding of the ways that

humans are impacting on the local environment in the

Onkaparinga Catchment. Folder 3: human impacts

addresses the following:

This folder 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 new 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

the 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.

The water quality monitoring program assists schools,

community groups and landholders to monitor more than

120 sites across the catchment. Participating in the

program are 55 monitoring groups who survey 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.



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

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

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 webpages 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 webpage. There

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

Waterwatch and Catchment Care resource libraries.

The material for this folder has been collated and written

by:

Matt Cattanach (Onkaparinga Waterwatch Network)

Sheralee Cox (Onkaparinga Waterwatch Network)

Caroline Dorr (Catchment Care)

Rod Emblem (Onkaparinga Waterwatch Network)

The staff of Onkaparinga Waterwatch Network and

Catchment Care would like to thank the following :

Bev Rowe, Sue Coad and Jeff Berry for their education

resource development suggestions

The River Murray Urban Users Committee for providing

activities from their School Water Audit Kit
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salinity

Catchment Connections evaluation
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1. Vegetation clearance in the
Onkaparinga Catchment

Concepts

Impacts of local vegetation clearance

�

�

�

�

�

�

�

�

Clearance of native vegetation is a major cause of the

extinction of our native species

Impacts of local vegetation clearance

History and methods of local land clearance

Land clearing of natural vegetation, which occurs on quite a

large scale in many countries around the world, has been

identified as the main cause of extinction of native bird and

animal species. Even today, in Australia, which has been

subjected to heavy deforestation for the last 150 years, land

clearing activities in the Mount Lofty Ranges are second

only to those in the Western Australian wheat belt.

The Mount Lofty Ranges should also has the second

highest rate of species extinction in Australia and already

26 plant, 23 mammal, and 2 bird species are extinct in

South Australia with a further 1,000 species under threat.

Many native plants and animals depend on native vegetation,

little of which remains, for their survival. It is true that

residents and visitors of the Mount Lofty Ranges and

Adelaide Plains still find picturesque hills and valleys

however, on closer examination, they would notice that

many bushland areas are isolated without corridors for

wildlife to pass from one area to another and that much of

the understorey such as shrubs, groundcovers, grasses, and

ferns has been cleared. Much of the remaining vegetation

lies on poor soils and is of lower resource value to wildlife

than vegetation that occurs on rich soils.

The loss of wildlife in the Mt Lofty Ranges is due mainly to

the clearing of local native vegetation because it causes:

loss of habitat and food resources

proliferation of pest species

erosion

deterioration of water quality

deterioration of the marine environment

These impacts have affected wildlife in the following ways:

Small animals and birds need to hide from their predators

and today, with the introduction of cats and foxes, the need

is greater than ever before. An indigenous cover of grasses,

herbs and shrubs provides the ideal refuge and much of the

Loss of cover and food resources
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food on which native species depend.

Introduced pest species compete aggressively with native

species for food and habitat. Clearing of land for housing

has encouraged people to plant introduced plants and trees

that provide little food or habitat for native species. Often

gardens attract introduced pests, such as starlings and

sparrows, which chase away the native species. Many

garden varieties of plants and trees invade surrounding

native bush land, even nature reserves, which results in less

space for native plant species and a corresponding

reduction in habitat and food resources for native wildlife.

The roots of native vegetation bind the topsoil along the

stream banks remarkably well and much better than most

introduced plant species can. Once the native vegetation is

removed, the exposed topsoil can be carried away by the

action of wind and rain. Over-grazing and land clearing are

the main causes of erosion which can also threaten human-

built structures such as roads, bridges, and houses.

Run off of topsoil and windblown dust caused by erosion

can have a profound effect on wildlife that is dependent on

waterways for habitat and food. Dirt particles suspended

in waterways can reduce the amount of sunlight that

reaches water plants, which in turn affects the animals that

rely on these plants for food and shelter. The feeding of

small invertebrates can also be disrupted by suspended dirt

particles as their mouth parts can become clogged or they

may be unable to locate their prey.

Further downstream, the sediment muddies lakes and

estuaries killing off the small organisms on which birds and

fish depend for food and is finally deposited on reefs,

seagrasses and mangroves preventing their regeneration.

This, in turn, reduces habitat for marine fish and can result

in lower numbers of local species, such as whiting.

People often think of land clearance as something that

happened during European settlement in the 19th century.

Certainly, land clearing was most extensive at that time in

fertile valleys with higher rainfall where the hardwood trees

Proliferation of pest species

Erosion

Deterioration of water quality

Deterioration of marine environment

Reasons for land clearance

1.1
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1.1

grew.

A great deal of land clearing can be seen underway today in

the Onkaparinga Catchment area including:

Despite laws that prevent deforestation, councils and

landowners are often allowed to clear vegetation for

building houses and factories, schools and hospitals. While

a single house may not seem to take up a great deal of

space this adds up over time, as more properties are

subdivided. Properties which may have once been 100

hectares with 70% native vegetation and one house are

frequently split up into five hectare blocks, each of which

has a house, driveway, shed, and a garden filled with non-

native species. In this way large tracts of natural bush land

can quickly become reduced to a few small remnants.

Many areas are logged for their timber. During the early

days of settlement trees were cut down with hand saws

and axes and pulled out of the valleys with horses and

bullocks. The timber was put to use in a variety of ways

and the cleared land from which the trees were removed

was used for market gardening and other crops.

Giant Candlebarks from deep in the fertile valleys were

converted into building materials.

Stringybark logs split very cleanly so they were used in

making shingles for roofing.

Native pine forests, which once covered the northern

suburbs, provided softwood for use in the construction

of houses.

Several Wattle species provided fuel for furnaces and

the bark was used as a dye in the tanning industry.

Blackwoods were highly prized for their beautiful

timber and frequently made into furniture.

Many of the large River red gums and South Australian

blue gums were also cut down for firewood and for

building railroads.

While the wet and more fertile areas were being cleared,

the grassy woodlands mostly on the eastern side of the

Onkaparinga were being stocked with sheep and cattle.

The more open style of vegetation occurring in these areas

allowed livestock to graze freely without the need for land

clearance. Grazing is similar to land clearing as eventually

the undergrowth disappears because grazing prevents the

natural regeneration of seedlings, effecting over time even

forested areas by converting them to pasture. Most grazed

areas now have few large trees and little undergrowth.

Many property owners still allow their livestock to graze in

areas of native vegetation.

Bike riders, horse riders, and bushwalkers, especially those

using unofficial trails through sensitive areas, can cause

Urban development

Logging

Pasture

Recreational use

�

�

�

�

�
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severe damage to ground flora and prevent regeneration in

the future. Over many years the number of tracks may

increase so much that the vegetation is no longer as thick

as it once was and much of its habitat value to local wildlife

may be lost.

A great deal of native vegetation is cleared each year for

the construction of roads, power lines and railroads. Such

linear infrastructures impact on native bush lands because

they:

facilitate invasion by exotic plant species which then

displace native species

the wheels of vehicles transport seeds over long

distances

divide remnants of native bush land into smaller

fragments and further isolate them. Even a narrow trail

may inhibit the migration of some organisms

Whenever an existing reservoir is enlarged or a new one is

to be created, large areas of riverland need to be cleared.

There are many reasons why large areas of native bush

land has to be cleared each year around settled areas,

including the creation of fire breaks, or to reduce snake

populations. The banks of creeks and rivers are cleared

regularly to make them flow faster and thus reduce the

prevalence of floods.

Today, much land clearing takes place in the interest of

providing people with housing, food, a comfortable lifestyle,

sports facilities, and prosperity. However, more people are

becoming acutely aware of the need to reduce human

impact on the remaining native vegetation if the survival of

endangered wildlife is to be assured.

Research the pre-European vegetation of your local

area and locate any nearby remnants. Are the

remnants used by humans now? Are they well

managed? SeeVegetation Cover map at the back of

this folder.

Complete the worksheet

Complete the activity

Start a media file of stories pertaining to loss of

vegetation (some included with this topic). Discuss

issues with students.

Infrastructure

Reservoirs

Infrastructure management

�

�

�

�

�

�

�

In conclusion

Lesson ideas

Can we make development

sustainable?

Rural subdivision: Frances Parrot’s

farm.
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1.1

Recommended resources

For a fascinating look at the changes to the Australian

landscape caused by European settlers in the early years,

read Part 3 "The last wave: Arrival of the Europeans" in

Tim Flannery's book "The Future Eaters". (Reed New

Holland, 1994).

Compare Australia's rate of land clearance with other

countries and the implications for biodiversity.

http://www.deh.gov.au/biodiversity/publications/seri

es/paper6/biosa.html

http://ww.nccnsw.org.au/member/cbn/projects/Educ

ationCentre/hi-_land.htmlI

This report details facts and figures on land clearance in SA

over the last 30 years.

Information on land clearance pitched at primary to middle

school-aged students (with links to many N.S.W. land

clearance examples and implications)

http://www.acfonline.org.au/docs/publications/rpt00

02.pdf
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Topic 1- Vegetation

clearance in the

Onkaparinga Catchment

How do we make development sustainable?

Banjo Creek flows near where you live and at the moment it is
clean and healthy. Approximately 500 metres on either side of
the creek is all native vegetation which has never been cleared
or farmed. It is rich in biodiversity, with many different types of
plants, birds, reptiles, insects and mammals. There are very few species of feral plant
or animal and it is very peaceful and quiet.

For many years the council has owned the land but at the moment they are
desperate for some extra money to help get their new twice-a-week rubbish removal scheme started,
so they have decided to sell the land to a developer. Because of the beauty of this creek line, the
developer has decided to build 60 luxury houses along the banks with stunning views overlooking the
creek.

1. What are some of the threats and impacts that the construction of these houses might have on the
creek's ecosystem during the building process?

2. What are some of the impacts on the creek's ecosystem, which may occur after the houses are
built?

3. What are some of the threats that the surrounding environment might have on the residents of
those houses?

4. How might the residents of the housing development be able to help reduce their impacts on Banjo
Creek?
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5. Do you think the council's spending priorities should lie in a twice-a-week rubbish removal service or

conservation of the creek? Give reasons for your answer.

Illustrate what you would like Banjo Creek to look like in the future.

How do we make development sustainable?

1.1.1
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Topic 1 - Vegetation

clearance in the

Onkaparinga Catchment

How do we make development sustainable?

Banjo Creek flows near where you live and at the moment it is clean and healthy. Approximately 500

metres on either side of the creek is all native vegetation which has never been cleared or farmed. It is

rich in biodiversity with many different types of plants, birds, reptiles, insects and mammals. There are

very few species of feral plant or animal and it is very peaceful and quiet.

For many years the council has owned the land but at the moment they are desperate for some extra

money to help get their new twice-a-week rubbish removal scheme started, so they have decided to

sell the land to a developer. Because of the beauty of this creek line, the developer has decided to

build 60 luxury houses along the banks with stunning views over looking the creek.

Consider the construction process: land clearance, habitat loss, noise pollution, displacement of native

species, sediment-laden runoff, polluted stormwater, chemical use (termite protection), soil

disturbance.

General impacts of urbanisation: polluted stormwater, garden plant escapees (environmental weeds),

noise, continued habitat loss, extraction of creek water for use in the home, litter, garden chemical use,

erosion of creek line.

Natural disaster: floods, bushfire, erosion, landslide, insect and bird damage of gardens, snakes,

movement in house foundations caused by tree roots.

Protect habitat in the creek through weed control, plant local and non-weed species in their gardens,

collect and use rainwater in the home, control access to the creek via designated and fenced pathways,

control litter, contain pets which hunt native wildlife.

1. What are some of the threats and impacts that the construction of these houses might

have on the creek's ecosystem during the building process?

2. What are some of the impacts on the creek's ecosystem, which may occur after the

houses are built?

3. What are some of the threats that the surrounding environment might have on the

residents of those houses?

4. How might the residents of the housing development be able to help reduce their

impacts on Banjo Creek?

1.1.2
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5. Do you think the council's spending priorities should lie in a twice-a-week rubbish

removal service or conservation of the creek? Give reasons for your answer.

Positives for twice a week rubbish removal: increased residents' satisfaction for council services, less

rubbish blowing out of over-filled bins, residents have tidier yards and homes

Reasons for developing the reserve: provide homes to people, provide employment to builders and

other tradespeople, council makes money out of extra ratepayers instead of having to pay to manage

the reserve.

Negatives: Very expensive to council and its ratepayers, promotes throw away society and less reusing

and recycling.

Reasons for keeping the reserve undeveloped: helps to protect water quality for everyone by providing

a buffer around the watercourse, provides habitat for local plant and animal species, quiet and peaceful

area for people to visit, improves air quality, provides a 'seed bank' from which seeds can be gathered

for other restoration projects in the area.

Illustrate what you would like Banjo Creek to look like in the future.

How do we make development sustainable?

1.1.2
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Topic 1 - Vegetation

clearance in the

Onkaparinga Catchment.

Rural subdivision: Frances Parrot’s farm

The property on the map (on the other side of this page) belongs to Frances Parrot who has lived on the land

all her life. She has occasionally had a few cattle grazing on the property but they have been confined to the

cleared sections. She has also chopped down a few trees on her land to make furniture which she sells at the

local market. Frances loves the bush on her property. She loves to see rare bird species which visit her land

and the occasional Kangaroo and endangered Southern brown bandicoots which hide in the bush. But Frances

is growing old and she would like to sell some of her land so that her children can have some money. Frances

has contacted a planner from the council to help her work out how she can subdivide her land. She asks the

planner to split the property into four properties and to work out where the roads, fences and houses should

go. Frances asks the planner to clear as little bush as possible in the plan.

You are the council planner. Frances would like you to give her the following information:

How many hectares is the total property before subdivision?

How many hectares is there of native vegetation prior to subdivision? What percentage of the total land area is

this?

The council has several rules about subdivisions which you must follow in your plan.

Frances would like:

The property to be split into 4 blocks each with a house. The blocks do not have to be of equal size. Once

again, she insists that you leave as much of the vegetation in place as you possibly can.

Following Frances’ instructions and the rules imposed on you by the council, mark in the houses, roads, fences

and house areas on the property map. When you have done this, your manager would like to know the answers

to the following questions:

What is the land area which will need to be cleared for your development plan?

What percentage is this of the original amount of natural vegetation?

Considering there is less than 15% of the original vegetation left in the local area, in your professional opinion,

do you think that this development should go ahead. Give reasons for your answer.

�

�

�

�

Every property must have a fence around the perimeter and vegetation must be cleared to a 2 m width around the

fence to allow for easy access.

Roads and driveways must be 4 m wide

House and shed area must be at least 500 m²

The house and shed must have an area around the perimeter cleared to a minimum of 8 m width for bushfire

prevention.
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Topic 1 - Vegetation

clearance in the

Onkaparinga Catchment

The Courier

10/12/2003

Media clipping for discussion

What are the impacts of development in

this region?

Who will be disadvantaged if building is

not permitted on these blocks?

Who will be disadvantaged if building is

permitted?

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

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

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

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

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

I

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

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

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

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

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

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

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

...........................................................
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2. Farming and urbanisation

Concepts

Farming in the new land

�

�

�

We all depend on farming but many farming practices

damage the environment

Rural subdivision: modern day land clearance

The environmental implication of suburban sprawl

Following the plundering of the natural resources, the initial

boom of early settlement was slowed down as early

attempts to farm the land proved largely unsuccessful.

Farming practises, successful in Europe where they had

been developed over hundreds, maybe thousands, of years

failed in Australia's very different climate where rainfall was

less predictable and where soils were consistently poorer.

Early colonists in South Australia cleared large areas of land

for farming with little success and their land suffered severe

environmental damage as a consequence of their ill-adapted

farming practises.

Early settlers, ignorant of weather patterns, established

farms where the grass seemed green. Following a couple of

years of good rain during the early 1860s, many rushed to

settle the mid north of South Australia where soon bullock

teams, laden with wool, crowded the track south to Port

Augusta. The drought of 1864-1866 saw starving livestock,

having reduced their pastures to a dust bowl, striving to eat

saltbush on which they could not survive. Herds of animals

died and ruined farmers walked penniless off their land.

Similar scenarios have been played out many times in other

parts of Australia since then.

It is not only the farmers, sheep and cattle which suffer

during such calamities. The native vegetation, and the

wildlife which ate it, were the primary food sources of the

indigenous people so, as they disappeared, Aborigines were

forced to poach sheep and cattle, or beg the settlers for

food. Wildlife, which was dependent on endemic

vegetation, became so scarce at this time that it could not

survive the later introduction of rabbits and foxes and, as a

result, many native species became extinct.

The hard hooves of herd animals break up the natural

protective crust which forms over Australian soils and this

effect, combined with over-grazing, had resulted in much

fertile topsoil being blown or washed away. Even as early

as the 1930s it was realised that unsustainable farming

practises had caused the loss of much of South Australia's

top soil which limits the land's ability to support not only

farming, but even to regenerate its original native
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vegetation after the farmer has left.

Salinity, another serious environmental issue caused by

unsustainable farming practices, is becoming increasingly

evident in some parts of the Adelaide Hills. Salinity is

covered in detail in Topic 4.

Because this region has the highest and most reliable

rainfall of any in South Australia, farmers and

horticulturalists have been drawn to the Adelaide Hills ever

since the days of early settlement. The Mount Lofty Ranges

is served by two small rivers, the Onkaparinga and the

Torrens and many smaller creeks where farmers have

constructed dams from which water can be sourced for

much of the year. Intensive farming in the Hills,

compounded by the practice of subdividing rural land into

ever smaller parcels, has resulted in the clearance of more

than 85% of its native vegetation.

Farming is important for our community, but unsustainable

farming practices damage the soil, the vegetation, the

wildlife, and, ultimately, the environment.

Human activity on catchments is a major cause of pollution,

erosion and the reduction of flow to the point that the

creek or river (waterways) can no longer support life.

The Mount Lofty Ranges, a comparatively wet and still

partly forested area of South Australia, is home to many

endemic species suited only to these conditions and

therefore unable to migrate to other places. Feral

(introduced) animals, such as cats, foxes, rabbits and birds

either hunt native species or compete against them for

their resources of food, cover and habitat. Feral

(introduced) plant species have also invaded many areas,

not only displacing native vegetation, which reduces

available food and cover on which native species depend,

but polluting waterways. This issue is covered in detail in

the Environmental Weeds topic of this folder.

Farming is not responsible for all of the land degradation

that has occurred in the Mount Lofty Ranges. In fact, some

of the very best remnants of bush are to be found on

private farming land. As described in the previous chapter,

much of the clearance occurring in the last 50 years has

been due to housing development and to the subdivision of

large properties to make smaller ones. Bit by bit, small

areas of native vegetation have been cleared either to

expand existing suburbs or to make way for new ones.

Many of the built-up areas we see today in the Mt Lofty

Farming in the Mount Lofty Ranges

Urbanisation

1.2
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Ranges were, only 20 years ago, still under native

vegetation.

Urbanisation brings with it a plethora of environmental

issues. Each new household increases the volume of solid

waste and wastewater which needs to be disposed of.

Creeks in the middle of urban developments are frequently

converted to stormwater drains to treat stormwater from

rooves, roads, and carparks that has come into contact with

oily slicks or exhaust fumes. Litter, household chemicals,

fat, grease and sewage find their way into creeks and

oceans. It is estimated that each domestic cat that is

allowed to stay out at night, on average, makes 2,500 kills

per annum which may include endangered native species.

Bush fires are a real threat to endangered endemic species

as a single fire could cause their extinction. Although bush

fires are occasionally started by natural causes such as

lightning, by far the majority are due to human activity and,

as human activity increases near bush land, so does the risk

of fire. Many of the most damaging bush fires have been

deliberately lit. Fire not only damages the habitat, food and

cover on which endangered species depend, but can also

open up bush land to invasion by exotic plant species and

facilitates access by feral predators such as foxes and cats.

While highway traffic near bush land exacts a heavy toll on

all native species, the proliferation of roads and bush tracks

also facilitates passage by people who are sometimes

responsible for starting major bush fires.

Have you ever noticed how clean the suburbs look after a

good rain? This is because the roads, car parks and other

hard surfaces shed their pollutants which are then

conveyed at high speed into ponds, creeks and oceans

where they kill many organisms living there or wildlife

which may be ecologically dependent on those organisms.

The velocity at which this water travels can cause severe

soil erosion and undermine creek banks which reduces

habitat of organisms living there and increases the

discharge of sediment into the waterways. Some local

creek beds have been lined with concrete which makes

them flow extremely rapidly and, as they cannot support

any vegetation, no filtration takes place at all. Where native

vegetation has been left in place it helps to:

filter out pollutants from storm water

slow down the velocity of the water

In most places there is so little vegetation left that, even if

the water did move more slowly, it could not be effective in

filtering out the pollutants.

The impacts of land-based stormwater pollution are

evident along Adelaide’s coastal waters. Rivers entering the

sea bury seagrass, kelp and mangrove under sediment

preventing these communities from taking root and

regenerating. Seagrass cannot photosynthesize effectively

without adequate supply of light, but it is not only turbidity

that restricts light supply. High levels of organic nutrients

(sewage, fat, grease, etc.) attract algae which grow on the

seagrass. Stormwater and wastewater are discussed in

How urbanisation impacts on the environment

�

�

detail later on in this folder.

Despite impacts of farming and urbanisation, there are

some areas in the lower Onkaparinga Catchment where

native vegetation has survived. Some of these areas have

been deliberately set aside as reserves, while others have

survived purely by chance in places that were not suitable

for development, such as along creek banks. Many

residents have reintroduced native trees and shrubs in their

gardens while some farmers have set aside patches of

native bush. This has permitted wildlife to persist, despite

having disappeared from other parts of the state.

Education of local residents, councils and other land

owners may help to increase the amount of land set aside

for native vegetation.

There is little purpose in lamenting the mistakes of the

past. Many of them were made long before anybody knew

the potential impacts of their actions. However, being

aware of past mistakes may help people today, and future

generations, take steps to ensure that similar patterns are

never repeated. The lessons learned may help people

realise the importance of setting aside adequate land for

wildlife and reducing the impact of farming and

urbanisation. The degradation of the environment

continues on such a colossal scale that it is beyond the

scope of any single person, organisation or even

government to stop. It cannot be fixed until the causes

have been removed. For example, there would be little

point in blaming farmers or manufacturers for polluting our

waterways when we persist in consuming their products.

Similarly, it would be pointless to pour money into cleaning

up polluted stormwater unless we first change our own

lifestyles that cause it. It may come as a shock to learn that

each one of us harms the environment in some way in our

daily lives, but if we were to stop and consider how these

actions impact on both the environment and our quality of

life, we might find ways to reduce or even eliminate them

altogether; for example:

watering the garden excessively reduces the flow of

local creeks and rivers

planting deciduous (non native) trees pollutes

waterways and encourages feral bird species

oil leaking from badly maintained cars pollutes run-off

surfaces which then contaminates the stormwater

a cigarette butt, carelessly dropped on the ground, can

pollute local waterways for the next seven years (it can

take this long to breakdown), poison wildlife that

mistake it for food, or even start a bush fire

These activities are designed to give students insight into

the past appearance of their local area and instil the notion

that our current actions will have consequences for the

future.

Healthy environments in urban areas

Where to from here?

�

�

�

�

Lesson ideas
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Research the history of land uses in your local area and

plot on a time line any major events which have

changed the appearance of the landscape. Local

council libraries, websites and long-time residents are

good resources for this research.

Ask students to suggest in what ways, and to what

degree each event might have impacted on the

environment and the people living in the area.

Brainstorm ways in which the impact on the

environment of each event could have been reduced. If

they could go back in time what things would they

change and how would they go about it? A Teacher

Cheat Sheet of general landscape changes and potential

impacts is included with this Topic.

With the benefit of hindsight, what changes would

students wish to see implemented in the local area and

why?

Ask students to complete the

worksheet included with this topic. Students would

probably answer yes to most of the questions asked if

they are really honest. This worksheet is designed to

alert students to their own impact on their local

environment and to demonstrate how even small

actions (either negative or positive) can be hugely

significant when done by large numbers of people.

Your class may be intrigued to discover how much dog

poo, cigarette butts, etc. litters the school car park and

how much can be prevented from entering waterways

by a class in a week or over a year. Alternatively, a

student could measure the amount of water used

when brushing his teeth with the tap running and

compare that with the volume used by a person who

turns the tap off when not required. The class can then

extrapolate how much water would be saved by all the

family members of the whole class, and the entire

school, each year.

Flannery,Tim 1994 “The Future Eaters”. Reed New

Holland. Part 3 The last wave: Arrival of the Europeans

A fascinating look at the changes to the Australian

landscape caused by European settlers in the southern

hemisphere.

Adelaide Hills Council website. This section provides

information on the development of several of the towns

located in the upper Onkaparinga area.

Fantastic history website with individual suburb profiles of

the southern area.

Local Impacts Checklist

Recommended resources

http://www.ahc.sa.gov.au/site/page.cfm?u=208

http://www.jms.schulz.com.au/hprofile/kaurna.asp

http://www.onkaparingacity.com/web/page?pg=589&

stypen=html

Outlines two different history walks in the Clarendon and

Port Noarlunga. These would make good half day

excursions in exploring local history and environmental

implications.



1.2.1

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

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

1

S
e
c
ti
o
n

1
-

C
h
a
n
g
e
d

la
n
d

u
s
e

Topic 2 - Farming and

urbanisation

Changes in the landscape over time: Impacts and alternatives

Obtaining

timber

Farming

Construction of

roads

Construction of

houses

Rural

subdivision

Local events Impacts on the environment Sustainable alternatives

Disproportionate clearance of specific

species and areas resulting in loss of habitat

for wildlife dependant on those areas.

Disproportionate clearance of wet areas

with rich soils resulting in loss of habitat

for wildlife dependant on those areas.

Grazing causes loss of topsoil, erosion in

creek lines and damage to native vegetation

if animals are allowed to graze bush areas.

Irrigation can cause salinity or a reduction

in groundwater levels. Chemical use can

pollute creeks and rivers.

Creation of hard surfaces which produces

fast moving rainwater run-off. Run-off can

cause erosion or pollution of watercourses

when oils and rubber residues are washed

off the road. Road construction often

requires the removal of some native

ground flora, shrubs or trees.

Home sites often require the removal of

native vegetation prior to construction for

roads, garden, sheds and fire prevention.

Residents produce sewage and solid waste

which can cause environmental harm if not

managed properly. Roof structure provides

a hard runoff surface which can cause

erosion if water is piped directly to creeks.

Residents often have pets which can harm

wildlife. Several garden plants can become

environmental weeds.

Property size is reduced and turned into

smaller holdings which often require

vegetation clearance for roads, fences,

garden, sheds and fire prevention. Reduces

connectivity of continuous tracts of

vegetation. Same impacts as construction

of houses.

Ensure target species and areas are

allowed sufficient time to regenerate.

Start plantations of target species in

cleared areas rather than taking them

from the wild.

Retain and look after patches of native

vegetation on farms. Fence creek lines,

native vegetation and eroded areas to

prevent stock access. Grow crops which

require little extra water. Use chemicals

responsibly.

Provide wildlife tunnels to allow safe

animal crossing. Maintain roadside

vegetation, as this can help to filter

some pollutants. Try to go around areas

of vegetation in the construction

process - not straight through.

Disallow building in bush areas (this will

also help minimise fire risk). Ensure

home is connected to a fully maintained

septic system or sewerage system in

suburban areas. Put in rainwater tanks

for capturing roof runoff - use in the

house. Bring animals indoors at night

time or confine to house or back yard

at all time. Avoid planting

environmental weeds in gardens.

Disallow building in bush areas (this will

also help minimise fire risk). Ensure

home is connected to a fully maintained

septic system or sewerage system in

suburban areas. Bring animals indoors

at night time or confine to house or

back yard at all time. Avoid planting
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Urbanisation

and high

density living,

Construction of

industrial and

commercial

precincts

Modern

horticulture

Fire prevention

Huge increase in the number of run-off

surfaces for roads, footpaths, roofs, and

paving. Results in fast moving polluted run

off flowing into creeks causing erosion.

Usually vegetation clearance required for

urban developments. Large urban

developments often cause huge quantities

of sediment to be washed into local creeks

during the earthmoving and

construction phase. Same impacts as for

construction of houses.

Same impacts as for urbanisation and high

density living but with greater risk of

pollution because of a higher

concentration of potential pollutants in

one area. Some large industries are

licensed to pump waste into rivers and the

ocean. Shopping centre car parks are a

large source of pollution through car leaks,

litter, cigarette butts, all accumulating on

the run-off surface. These areas are often

completely devoid of any native vegetation.

The conversion of grazing land into

vineyards or similar has recently led to

further loss of remaining vegetation as

vineyards creep into areas of remnant

vegetation. Ground flora between vines is

often completely removed, causing erosion

problems and loss of species. Some crops,

such as olives, are environmental weeds

which can escape and begin to take over

areas of native vegetation.

Many people like to live in bush land areas,

but for fear of fire or through council

regulations, significant areas of vegetation

are removed to buffer houses from

potential bushfire damage. Many of our

National Parks have large areas of

vegetation removed for fire tracks and

breaks.

environmental weeds in gardens. Share

roads where possible.

Minimise paving and hard surfaces

wherever possible. Leave creeks in

natural state - do not line with concrete.

Retain as much native vegetation as

possible. Employ rigorous street

sweeping program during development

phase. Same alternatives as for rural

subdivision.

Impose high standards of environmental

management on business and industry

including compulsory regular clean up of

all runoff surfaces. Provide spill

management equipment and training to

staff. Provide bins and ashtrays and

impose fines for littering. Encourage

businesses to retain or instate indigenous

vegetation on their sites.

Allow a buffer around patches of

vegetation to protect it from mechanical

disturbance, disease and chemical drift.

Do not construct vineyards on steep hills

where erosion risk is higher. Impose

conditions on risky crops such as olives

whereby crops must be netted to stop

birds from spreading seed. Do not allow

olive crops within 10km of significant

bush areas.

Disallow building in or near areas of

dense vegetation. Build in cleared areas

instead. There is less than 15% of

indigenous vegetation left locally (less

than any other bio-region of Australia bar

one). We cannot afford to lose any more.

Ensure fire tracks and breaks are in the

most effective positions within a park and

close any unnecessary tracks.

Local events Impacts on the environment Sustainable alternatives

1.2.1
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Topic 2 - Farming and

urbanisation

Can your actions harm the environment?

Many of the activities we do in our every day lives can cause harm to our local environment

without us even knowing it. This checklist is designed to help you to identify some of the

environmental impacts that you or people that you know might be causing.

Have you or have you seen others:

1. Wash the car in the street where the water runs down the gutters?

2. Hose down the footpath or driveway?

3. Collect firewood from a Council Reserve, roadside or National Park?

4. Let the cat outside at night time?

5. Drive a car or 4WD vehicle off the road into a bush area or sand

dunes?

6. Plant non local plant species in the garden?

7. Water the lawn in summer?

8. Drop litter?

9. Throw garden weeds or grass clippings over the fence onto the

roadside or onto a Reserve?

10. Dump bags of rubbish in a Reserve or onto a roadside?

11. Stamp out cigarette butts in a car park or on a footpath and

leave them there?

12. Ride a bike or horse off the track in a bush area?

13. Let cattle, sheep or horses graze in an area of bush?

14. Leave dog poo behind when walking the dog?

15. Drive a car which leaks oil when it is parked?

16. Leave the tap on when brushing teeth?

Tick the box

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No
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Can your actions harm the environment?

Many of the little things we do can be harmful to

the environment. What are the environmental

impacts that some of the listed actions might

cause?

Many of the impacts we cause can easily be

stopped through a few small behaviour changes

which make a big difference. List some possible

changes for the different actions.

1..............................................................................................

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

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

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

2..............................................................................................

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

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

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

3

4

5..............................................................................................

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

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

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

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

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

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

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

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

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

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

6..............................................................................................

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

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

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

1...........................................................................................

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

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

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

2...........................................................................................

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

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

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

3...........................................................................................

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

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

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

4...........................................................................................

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

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

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

5...........................................................................................

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

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

6...........................................................................................

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

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

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

1.2.2



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

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

1

S
e
c
ti
o
n

1
-

C
a
h
n
g
e
d

la
n
d

u
s
e

Topic 2 - Farming and

urbanisation

Can your actions harm the environment?

1. Pollution of creeks, rivers and the ocean through

polluted water entering natural systems via the

stormwater system. Car wash water may contain

chemicals which add algae-causing nutrients to

watercourses; oil residues; sediment.

2. Same impacts as above.

3. Collecting wood can take away important

habitat for small bird species, insects and reptiles

and can also. Removing dead wood prevents it

breaking down and replenishing soil nutrients.

4. Cats are active hunters of birds and reptiles and

tend to do most hunting at night. They can be

detrimental to local wildlife.

5. Driving into areas without roads can cause

serious damage to vegetation and cause erosion

and sand dune blowouts. Plant diseases can be

transported between areas in mud on car tyres.

6. Some popular garden plants can become serious

environmental weeds which choke up bushland and

prevent indigenous plants from growing.

7. Watering lawns and exotic gardens constitutes a

massive proportion of household water use and

places significant stress on local rivers which feed

our reservoirs, as well as the Murray.

8. Litter is ugly! Litter can cause serious problems

for wildlife when it reaches rivers, creeks and the

ocean.Animals can become entangled in litter or

mistake it for food.

River

1. Wash the car where the wastewater can water

the lawn or other vegetated area. Take the car to a

commercial wash bay. These wash bays are

connected to the sewerage system and many filter

and recycle their wastewater several times.

2. Sweep up or use a mop and bucket instead. If

hosing, ensure wastewater does not flow into the

gutters.

3. Leave wood in Reserve areas and roadsides and

purchase plantation timber or offcuts from industry.

4. Make sure your cat is desexed and cannot breed

with feral cats. Lock up your cat at night time or

confine it to house and/or backyard at all times.

5. Stick to roads and do not walk into inaccessible

areas. Carry a methylated spirits spray for treating

footwear and tyres if visiting several sites. This will

kill harmful plant diseases transported in soil.

6. Avoid weed species in the garden. Try to

incorporate indigenous plants instead.

7. Minimise the lawn area or let it die off in

summer. Consider having mulched areas or areas

with indigenous shrubs.

8. Put rubbish in the bin. Minimise plastic use

where possible. Never stamp out cigarettes on the

ground and leave them there. Use an ashtray and

the bin.

Many of the little things we do can be harmful

to the environment. What are some the

environmental impacts that the listed actions

might cause?

Many of the impacts we cause can easily be

stopped through a few small behaviour changes

which make a big difference.List some changes

for the different actions.

1.2.3
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9. Garden clippings may contain seeds of

environmental weeds or may be able to grow from

cuttings. Dumping them in bush areas can cause

serious weed problems.

10. Same as for 8.

11. Same as for 8.

12. Riding off the track can cause erosion and

damage native vegetation. Plant diseases can be

transported in soil in tyres and animal’s hooves.

Animal manure can spread weed seeds into

bushland areas and pollute creeks.

13. Grazing in bush areas can damage vegetation

and prevent natural regeneration of plants. Over

time, only old tall trees will remain with no

understorey, reducing wildlife habitat and local

biodiversity. Animal manure can introduce pasture

weeds.

14. Dog poo and other faeces contain pathogens

and nutirents which can cause toxic algal blooms

when it reaches creeks and rivers. It is also very

unpleasant to tread on.

15. Cars which leak oil, fuel or coolant contaminate

roads, car parks and other run-off surfaces which

can lead to pollution of creeks, rivers and the ocean

via polluted stormwater run-off.

16. Leaving the tap on while brushing teeth is a

waste of water.

9. Put garden waste in the bin or compost it.

10. Same as for 8.

11. Same as for 8.

12. Stay on designated tracks. Treat footwear,

hooves and tyres with methylated spirits spray

when muddy. Pick up animal manure.

13. Fence stock out of areas of vegetation and look

after patches on your property by removing weeds.

Plant trees for stock shelter rather than allowing

them to roam in bush with high habitat value.

14. Always pick up dog poo and put it in the bin.

15. Fix leaking cars. If it is to be parked on an

exposed hard surface such as a car park for a full

day, carry a drip tray and place it under the car.

16. Only turn on the tap when wetting or rinsing

tooth brush.

Can your actions harm the environment?
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Topic 2 - Farming and

urbanisation

Media clipping for discussion

SouthernTimes

10/9/2003

What is the impact described in this article?

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

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

What are the two possible sources of the pollutant?

Has this pollutant been a problem in other parts of Australia?

If so, what happened?

What can cattle owners do to prevent polluting their local waterways?

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

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

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

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

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

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

..............................................................................................................................................................................................
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Media clipping for discussion

SouthernTimes

18/6/2003

What is the issue described in this article?

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

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

How does this type of pollution damage creeks and rivers?

?

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

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

What is the developer going to do to prevent this happening in the future

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

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

Who is going to monitor the site to ensure the developer maintains pollution prevention strategies?

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

1.2.4
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The Advertiser 19/9/2003

Media clipping for discussion
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3. A system of parks, reserves and
open space

Concepts

Parks for plants, animals and people

Why are parks important?

�

�

Parks and Council reserves: definitions, history and why

they are important

The success of Reserves for conservation is relative to

their size, shape and location

Many of the larger tracts of land that are still covered with

remnant native vegetation which can be seen when

traveling through the Onkaparinga Catchment comprise

parks or reserves set aside by the land owner for a

purpose. In most cases these are council reserves set

aside for recreation or urban expansion, but others are

either owned privately or by the state government and a

few of these are protected for conservation purposes.

National Parks, Conservation Parks and National Trust

Reserves are owned by the state Government and

managed by the National Parks and Wildlife Service.

National Trust Reserves are not public land, but in most

instances, people can visit these areas. Privately owned

conservation parks are usually not accessible by the public

without special permission or payment of a fee. Council

reserves are owned and managed by Local Government

and considered public land. Good wildlife habitat is often

to be found on council reserve land especially along creek

beds, and railroad embankments. Protected land adjoining

reservoirs is also often rich in endangered species, but

public access is usually restricted.

When looking at a map of South Australia’s national parks it

may be noted that not all have been created to protect

endangered species or to promote bio-diversity. Many, for

example, have been established on cultural heritage sites or

to encourage more sustainable use of land by balancing

conservation, primary production and ecotourism.

Detailed information on the different parks managed by the

National Parks and Wildlife Service and the rules for

visitors can be found at the South Australian National Parks

website. See recommended resources for the website

address.

With so much of our local vegetation and wildlife lost or

declining, the parks across the Mount Lofty Ranges and
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Adelaide area provide important habitat for our remaining

wildlife. For land managers, national parks provide an

insight into how the landscape originally appeared and

functioned prior to major changes wrought by European

settlement. Parks can teach us how the landscape keeps

water clean and about the interactions between plants and

animals. They also provide an important source of

indigenous plant seed used in restoration programs.

Reserves, where remnant vegetation still exists, that are

accessible to the public can help people learn about the

natural environment.

Were we to design an ideal conservation plan today we

would probably first identify areas where each type of

representative native vegetation is most successful and then

establish a series of parks, each at least 800ha in size,

square to round in shape, and connected to one another by

corridors of native vegetation. A great deal has been

learned about wildlife since the time that Australia's parks

were first established and, in hindsight, it is readily apparent

that the boundaries of some parks are not in appropriate

places. South Australia's first national park, Belair, was

established in 1891, not for conservation purposes, but 'for

the sole purpose of a public national recreation and

pleasure ground'. Most of the other parks have been

proclaimed since the 1960s in response to a sudden

realisation that native vegetation and local wildlife need to

be protected, but without assessing first which areas were

suitable for the survival of any particular species. Many

were located on areas on slopes and hills which have

escaped clearance due to their marginal value as farming

land. This has meant that the native vegetation in these

areas is also of poorer quality, e.g. plants do not flower for

as long a season as those in damp, fertile valleys.

Unfortunately some parks and reserves tend to be narrow

linear strips where, even the centre, is never far from roads,

farms or settled areas from which exotic vegetation,

pollution, and domestic cats may invade. Since these

fragments are separated from each other by large tracts of

urban or cleared land which provides no protection from

predators, wildlife species in these parks are often

weakened by in-breeding. Certainly, any endangered

species is rendered extremely vulnerable by such isolation

for whenever fire or drought, for example, impact on the

park it is not able to escape to another patch of native

vegetation.

Are the protected areas adequate?

1.3



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

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

1.3

Reserves in the Onkaparinga Catchment Area

Are reserves working?

Threats to Reserves

Here is a list of some of the small reserves and the

vegetation they protect in the Onkaparinga Catchment

Area:

The upper reaches have very little protection and the

grassy woodlands have suffered heavy degradation as

this type of country is very attractive to graziers.

Charleston Conservation Park, an area of just 50ha

was officially protected in the 1970s.

Further downstream, in the higher rainfall areas of the

catchment, some good examples of Stringybark forest

are protected in the Kenneth Stirling, Mark Oliphant,

Mylor and Scott Creek Conservation Parks.

The National Trust and Adelaide Hills Council also own

some excellent parcels of land in this area including

Stirling Linear Park, Engelbrook Reseve, Nurruti

Reserve and the Mylor Parklands.

Down towards the estuary, the Onkaparinga River

flows through the Onkaparinga River National Park

and finally the Onkaparinga River Recreation Park at its

mouth.

In the lower catchment areas, Grey Box woodland can

be found in Tangari Park, Christie Creek Reserve and

Panalatinga Reserve, owned by the City of

Onkaparinga.

There are several more Council Reserves in the

Onkaparinga Catchment and other land parcels such as

the HappyValley Reservoir and Mount Bold Reservoirs

which have significant conservation value but these are

not accessible by the public.

It is apparent that even all of these reserves combined are

still not enough to protect the native vegetation nor to

save the many endangered species from extinction. There

are more than 20 bird species still declining in the Mount

Lofty Ranges. Private land holders are beginning to realise

that they need to take a more prominent role in

conservation by looking after and expanding any remnant

vegetation on their properties in the hopes of stopping the

wave of local extinction.

Despite the massive importance of reserves for water and

air quality, public amenity, habitat and wildlife conservation,

seed sourcing and scientific research, many reserves are

under-managed and degraded. Invasion by introduced

species such as Blackberry, Olive, Broom and Bridal

Creeper have displaced native species and changed the

landscape. Removing them is labor intensive, slow,

extremely expensive and requires the use of

environmentally damaging poisons. On some reserves,

where trails are not well marked, mountain bikers, horse

riders and bush walkers fail to stay on the track with the

result that the reserve becomes criss-crossed with new

tracks which damage vegetation, encourage non-native

species to invade, and destroy the habitat and cover of

native birds and animals. Better community education is

�

�

�

�

�

�

required to help people understand the value of their local

reserves and the vital role native vegetation plays in

supporting our health and quality of life.

Research your nearest reserve. Local council websites

and the National Parks and Wildlife Service website

are excellent places for this. Follow up this research

with a visit to the reserve.

Ensure students understand that the entire local area

would have once appeared the same as that reserve.

Look for and discuss human impacts on that reserve.

Discuss solutions for these impacts e.g. fencing off

tracks, Ranger patrols, no environmental weeds allowed

in the gardens of houses less than 500 metres away,

nearby pet cats to be locked up at night.

Complete the activity

included with this topic.

Complete the worksheet

included with this topic.

National website on Australia’s commonwealth reserves

including marine protected areas.

National website on Australia’s Commonwealth system of

reserves including marine protected areas.

SA National Parks and Wildlife Service website on parks

and reserves owned by the state.

Adelaide Hills Council website with information on council-

owned reserves as well as management plans for those

reserves.

City of Onkaparinga website with information on council-

owned reserves as well as management plans for those

reserves.

Website of the National Trust of South Australia with

information on the properties they own.

Lesson ideas

Recommended resources

�

�

�

�

�

�

Design a Reserve System for the

Onkaparinga Catchment Area

Caring for our Bushland

Reserve

http://www.deh.gov.au/parks

http://www.deh.gov.au/parks/

http://www.environment.sa.gov.au/parks/index.html

http://www.ahc.sa.gov.au

http://www.onkaparingacity.com

http://www.sa.nationaltrust.org.au/properties.htm
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Topic 3 - A system of parks,

reserves and open space

How can we look after our parks and reserves?

Many of us have parks and nature reserves in our local area where we might visit to play games, ride bikes,

go for a walk or just enjoy the surroundings. Many of our parks and reserves provide important habitat for

wildlife as well. a i

r

Draw a line between the ctions and their possible mpacts. There may be more than one

impact for each action.In the left hand column tick whether the action will have a or impact

on eserves.

Positive Negative

Actions

Bushwalking on pathways

Dumping garden rubbish such

as weeds and branches

Building bike jumps by moving

soil

Riding bikes or motor bikes off

the track

Dumping rubbish and littering

Riding bikes and horses on

trails where these activities are

permitted

Letting dogs run off the leash in

nature conservation areas

Picking up dog poo

Removing environmental weeds

Planting indigenous plants in

degraded areas

Impacts

Very little impact

Rips up the soil, causes erosion and

prevents native plants from naturally

regenerating

Causes environmental weeds to be

introduced to areas of native

vegetation

Protects degraded areas and section of

good vegetation from invasion of

environmental weeds

Makes the reserve ugly and sets a bad

example to other visitors

Scares native wildlife away from their

food and water sources

Stops the risk of pollution and

bacterial disease spreading to

waterways, native animals and humans

Protects native vegetation and

prevents the spread of weeds

1.3.1
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How can we look after our parks and reserves?

If it was your job to manage your local reserve, what are some of the things you would

do to make sure that the potential impacts are minimised? For each negative action on

the previous page, write down a management solution.

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

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

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

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

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

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

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

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

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

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

The damage that occurs in reserves is generally caused by the combined impacts of many people

who visit. If 24 people visit a reserve per day and each person causes one tiny plant seedling to die by

treading on it,how many plants would be killed in a week,month,year?

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

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

Why do we need to look after our local reserves?

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

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

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

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

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

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

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

1.3.1
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Topic 3 - A system of parks,

reserves and open space

How can we look after our parks and reserves?

Actions

Bushwalking on pathways

Dumping garden rubbish such

as weeds and branches

Building bike jumps by moving

soil

Riding bikes or motor bikes

off the track

Dumping rubbish and littering

Riding bikes and horses on

trails where these activities

are permitted

Letting dogs run off the leash

in nature conservation areas

Picking up dog poo

Removing environmental

weeds

Planting indigenous plants in

degraded areas

Impacts

Very little impact

Rips up the soil, causes erosion and

prevents native plants from naturally

regenerating

Causes environmental weeds to be

introduced to areas of native

vegetation

Protects degraded areas and section

of good vegetation from invasion of

environmental weeds

Makes the reserve ugly and sets a

bad example to other visitors

Scares native wildlife away from

their food and water sources

Stops the risk of pollution and

bacterial disease spreading to

waterways, native animals and

humans

Protects native vegetation and

prevents the spread of weeds

a i

r

Draw a line between the ctions and their possible mpacts. There may be more than one impact for each

action.In the left hand column tick whether the action will have a or impact on eserves.Positive Negative
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If it was your job to manage your local reserve, what are some of the things you would do to
make sure that the potential impacts are minimised? For each negative impact on the
previous page, write down a solution.

Dumping garden rubbish such as weeds and branches

Building bike jumps by moving soil

Riding bikes or motor bikes off the track

Dumping rubbish and littering

Letting dogs run off the leash in nature conservation areas

- Put pressure on the local council

to provide a green waste service so that they are not tempted to dump garden rubbish, install

signs which tell people about the risk of environmental weeds coming from garden waste,

encourage other park users to write down the number plates of people who dump rubbish

illegally and fine the offenders or make them do community service by pulling out weeds in

Reserves

- Provide areas for BMX activities nearby, fine people

for building jumps.

- provide tracks approximately 1.5 m wide with a

good surface which makes the track very obvious, fence tracks to prevent people for leaving

the track.

- encourage other park users to write down the number

plates of people who dump rubbish illegally and fine the offenders or make them do

community service by picking up rubbish from reserves.

- Provide public areas for

people to run their dogs off the leash in non-conservation areas. Fine people for letting their

dogs off the leash, ban dogs from these areas.

The damage that occurs in reserves is generally caused by the combined impacts of many

people who visit. If 24 people visit a reserve per day and each person causes one tiny plant

seedling to die by treading on it, how many plants would be killed in a week, month, year?

1week = 168; 1 month = 720; 1 year = 8760

Why do we need to look after our local reserves?

Reserves are visited by the public and therefore are impacted upon more so than native

vegetation on private land. Managers of reserves need to impose management strategies

such as those outlined above to minimise impacts. Some damage is inevitable even when

people do the right thing, therefore we must actively remove environmental weeds and

revegetate degraded areas to make sure reserves stay in good condition and are able to

support wildlife.

How can we look after our parks and reserves?

1.3.2
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Topic 3 - a system of parks,

reserves and open space

Design a system of reserves for the Onkaparinga catchment area

Imagine you are employed by the first land management authority in South

Australia back in the 1850s. Many people have moved into townships in the

Onkaparinga Catchment area where they have started farming and clearing

the land of native vegetation. It is your job to design a system of Reserves in

which farming cannot occur to help protect the local wildlife and habitats.

When designing your reserves

the following must

be considered:

guidelines

�

�

�

�

�

�

Every different type of

vegetation in the catchment

area should be represented.

Approximately one quarter

of each vegetation type must

be covered by reserves.

Reserves should be close to

square in shape and can

overlap different vegetation

associations.

Include as much of the

watercourse in your reserves

as possible because native

vegetation is very effective at

keeping water clean.

Reserves should not be more

than 5km apart.

The red dots indicate the

towns which are already

cleared and therefore cannot

be included in the reserves.

On this map:

�

�

�

Draw in a network of reserves
according to the

Give names to your reserves

Record the approximate area of
each reserve.

guidelines

1 cm = 2.5 km

1
Different coloured shaded areas represent

different vegetation types

= watercourses (creeks and rivers)

= townships

KEY
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Design a system of reserves for the Onkaparinga catchment area

1. ...........

2........................................................................

3........................................................................

4........................................................................

5........................................................................

6........................................................................

7........................................................................

8........................................................................

9........................................................................

10......................................................................

11.......................................................................

12......................................................................

13......................................................................

14......................................................................

15......................................................................

16......................................................................

17......................................................................

Manna Gum Creek Reserve

Name of reserve Area .......................................................................................................

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

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

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

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

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

2. Name some of the different species of wildlife that

your system of reserves will help to protect

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

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

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

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

3. Why is it important to include different vegetation

types in a system of reserves? .............................................

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

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

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

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

4. As part of your job, you can also put conditions on

the land management practices of the property owners

who live between the reserves. What are some of the

things you will allow/disallow on these properties?

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

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

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

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

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

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

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

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

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

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

5. What are some of the consequences of clearing too

much native vegetation from the landscape?

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

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

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

1. What are some of the benefits of

reserving land for native vegetation?

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

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

6.25km2
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Topic 3 - A system of parks,

reserves and open space

Media clipping for discussion

What is the impact described in this

article?

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

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

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

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

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

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

This park contains important native

vegetation including threatened

plant species. What are some of the

other activities that people do in

this park which could result in

damage yo habitat if not properly

managed?

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

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

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

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

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

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

What might visitors think of this

park when they visit it and see loads

of dumped rubbish?

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

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

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

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

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

SouthernTimes 10/3/2004
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Media clipping for discussion

SouthernTimes 3/09/2003

Read the two articles written

about a local reserve.What are

the main concerns of each

party?..............................................

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

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

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

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

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

Are there any solutions to this

issue which will make both

parties happy?

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

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

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

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

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

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

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

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

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

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

What do you think should

happen?

1.3.4
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4. Salinity

Concepts

Introduction

Onkaparinga Catchment

�

�

�

�

�

�

Since Europeans arrived in Australia, human actions

have increased the salt content of soil, groundwater,

surface water and waterways to the point where much

of it is too salty to be used for growing crops, drinking,

watering livestock and for industrial uses

Land clearing and over-irrigation are the main causes of

increasing salinity (the amount of dissolved salt

contained in water or soil)

Salinity caused by human activity is called "secondary

salinity". At the present rate, if nothing is done, some

scientists predict that by the year 2050:

A further 17 million hectares of Australian land will be

at risk of becoming barren. This is 3 1/2 times more

than the amount of damage that took place in the last

200 years.

A further 521,000 hectares of prime arable land in

South Australia (5% of total land area) will be made

barren by secondary salinity (50% more than the

damage already wrought by secondary salinity and a

rate of more than 10,000 hectares per annum).

The salinity of the Murray River will increase by 50%,

rendering it virtually unusable. (Since the Murray is the

source of 40% of Adelaide's mains water in an average

year this prospect is particularly disturbing for

Adelaide's residents).

More than 20,000 kilometres of Australian waterways

and more than 200 Australian towns are likely to be

affected by increases in salinity.

Although the impact of increasing salinity may not be as

great in the Onkaparinga catchment area as on other

Australian waterways, people living in the Adelaide Hills

should not be oblivious to salinity issues that impact on

river systems upstream. Water from the Murray-Darling

basin enters the Onkaparinga River at Hahndorf and many

people living in this area are dependent on it.

The areas of the Onkaparinga catchment seriously affected

by secondary salinity include Echunga, Kangarilla and

Willunga. (Refer to the map in

the back section of this folder).

Salinity of Central Districts
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Measuring salinity

Causes of increased salinity

Salinity is a measure of the total amount of dissolved salts

such as sodium chloride (used to make table salt), but may

include many others, such as magnesium, potassium,

calcium, bicarbonate or sulphates. All waterways, surface

water, ground water and soils contain some of these salts,

however, there can be considerable variation in the amount

of each kind of salt in each area from which a sample is

taken.

Although salinity can be measured in several ways,

measuring the amount of electricity that passes through a

sample of water (its ‘conductivity’) using a salinity meter is

the simplest and fastest method. Since salt water conducts

electricity better than fresh water, salty samples will give a

higher reading on the salinity meter than fresh water

samples. A salinity meter can measure the salinity of soil

and other solids only after they have been dissolved in

water. A salinity meter measures salinity in Electrical

Conductivity (EC) units, for example:

These figures are significant when one considers that most

plants are negatively affected when soil salinity exceeds 800

EC.

‘Primary salinity’ is the term used to describe the amount

of dissolved salts that occurs naturally in all waterways,

surface water, groundwater and soils. The three main

sources of this salinity in Australia are:

Inland sea. Many parts of Australia, including Lake Eyre

Primary salinity

�

2.4

51 000
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and the Mallee, were once covered by an inland sea. As

the sea retreated approximately10 million years ago

large amounts of salt were left behind.

Salt carried by the wind. When near the sea you may

smell "salt on the air". The wind can drop several

kilograms of salt per hectare per year on land situated

even quite far from the sea.

Rock formations. Certain types of rocks contain salts

that are released when the rocks are broken down by

natural weathering. In drier areas these salts build up

in the soil because there is insufficient rainfall to flush

them away.

"Secondary salinity" is the term used to describe salinity

that is directly attributable to human actions. In the 200

years since the arrival of Europeans, secondary salinity has

put at risk more than 5.7 million hectares of prime arable

land in Australia. (This would be equivalent to more than

50% of South Australia's total land area).

In South Australia 326,000 hectares (3% of total land area)

of what was previously highly productive land are affected.

Major causes of secondary (human induced) salinity

include:

Land clearing. The roots of trees help to keep the

water table under control. As trees are felled the

water table (the upper limit of saturated soil) rises

closer to the surface dissolving any salt-bearing rock

formations that may occur near the surface. The

degree to which tree removal will affect salinity in the

rising watertable depends on the amount of salt and

the depth at which it occurs, but it is true to say that

land clearing is a major cause of rising salinity.

Agriculture. Since salts occur naturally in all waterways,

surface water and groundwater, it follows that all

�

�

�

�

Secondary salinity

irrigation water, unless pumped from a rainwater tank,

will be at least slightly saline. The soil captures much of

the salt which remains behind long after the irrigation

water has evaporated or leached away. In this way,

eventually, the concentrated salts will render the land

barren, although the length of time this takes will

depend on the salinity of the irrigation water and how

much water is used. Certainly over-irrigation is a

major cause of rising salinity. Most fertilisers,

herbicides and pesticides contain highly concentrated

salts.

Effluent. Most waste water discharged from swimming

pools, factories, sewage treatment plants, mines and

households (domestic cleaning compounds) is highly

saline and eventually makes its way into waterways,

groundwater or the sea.

Stormwater. Stormwater which has come into contact

with salty substances (cleaning compounds, agricultural

chemicals and effluent) can be highly saline. Ponds,

roads, sidewalks and carparks accumulate salts after the

water evaporates. After a dry spell stormwater from

the first rain will carry highly concentrated salts into

the waterways.

Dams and reservoirs. The water impounded by dams

and reservoirs is usually shallow and covers a large

surface area which allows it to evaporate more quickly.

Since the process of evaporation removes only pure

water the salinity becomes greatly concentrated. (Refer

to Topic 5 ).

Since Europeans arrived in Australia, 85% of the native

vegetation in the Adelaide Hills has been cleared and much

of it was replaced with shallow-rooted pasture grasses or

�

�

�

Water needs in the Onkaparinga catchment

The relationship between farming practices
and salinity
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crops. This has had a significant impact on the the water

which lies below the surface. Where native vegetation is

undisturbed the water table usually lies much deeper than

on farmed land. This is because shallow-rooted pasture

grasses and commercially-grown crops draw less water,

allowing the groundwater volume to increase which causes

the water table to rise.

Shallow-rooted crops and planted pasture grasses allow

irrigation and rain water to soak past their roots also

contributing to a water table rise. People farming in dry

country might be excused for thinking that bringing the

water table nearer to the surface would be good for the

land. They are often surprised to learn that, because

natural salts contained in rock formations are dissolved and

brought to the surface by the rising water table, these

farming practises contribute much to increasing soil salinity.

The greater the distance that the water table rises, the

more likely that high concentrations of salt will be

dissolved into the groundwater, and the sooner the land

will be rendered unsuitable for farming or even for native

vegetation.

Since a groundwater system flows naturally into waterways

such as creeks, rivers, lakes, and wetlands, it follows that

rising salinity on even one small farm can affect land several

hundreds of kilometres away.

Rising groundwater and increased salinity impact on both

the natural and the human-built environments. The four

The effects of increased salinity

main ways in which increased salinity affects our

environment are discussed below:

Increased salinity levels in soil and waterways is often at

least a contributory cause of species loss in sensitive river

and wetland ecosystems since it can seriously reduce their

chances of survival. Affected native plant and animal species

often may not appear to be sick or malnourished, however

their resistance to disease may be severely compromised

long before any sign of ill-health manifests itself. The effects

of increasing salinity may cause an entire ecosystem to

decline for several years before any tell-tale signs such as

ill-health are noticed. Eventually, loss of vegetation will

mean less habitat, cover from predators, and food

resources while loss of amphibians and invertebrates will

have repercussions all along the food chain.

Water can become too saline for irrigation, stock watering,

drinking or other household purposes and even for

industrial use. This is of major concern to any community,

such as Adelaide, that depends on a major waterway such

as the River Murray for its main source of water.

Crop yields can be reduced even to the point that land

becomes uneconomic to farm.

Endangered species

Water supplies

Farming

Human structures
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Increased salinity of domestic water can cause equipment

such as washing machines, water pipes and hot water

systems to rust more easily. Buildings, roads, and the

foundations of buildings crumble after only a few years

when exposed to salty groundwater. As groundwater rises,

more structures will be exposed to this salt and the repair

costs will increase. It is estimated that 20,000 kilometres

of major roads in Australia are at risk of damage from

increased salinity. There is even a direct correlation

between the number of years a structure can survive

before it crumbles and the degree of salinity in the water

used to mix the concrete. It is believed that many of South

Australia's buildings, bridges and piers that were built less

than 20 years ago are crumbling today because the water

used to mix the concrete was slightly saline.

Solving the problem

What you can do

Salinity needs to be tackled to stop the impact of rising

salinity from damaging the economic, social and

environmental future of Australia. Since the everyday

actions of ordinary people are often some of the root

causes of an environmental issue of this magnitude, the first

obvious step is to make as many Australians as possible

more aware of the impact of their actions.

In order to reduce or eliminate the process of

groundwater rise, broadscale change in the way we manage

land and water resources is needed.

Preventing further loss of native vegetation is a fundamental

requirement for managing salinity. It is easier to look after

the plants that are already in the ground and using water

than it is to revegetate degraded land.

Extensive and strategic replanting of perennial vegetation in

heavily cleared catchments is fundamental. Depending on

the catchment situation, this may involve revegetation of

over 50% of the landscape. (From

http://www.nccnsw.org.au/veg/reference/clearing.salt.html)

Much research is being conducted to identify better

methods for applying water to crops. Improved irrigation

practices can significantly reduce groundwater salinity and

the run-off of saline irrigation water into rivers.

Write to your local

member to express your concern for land issues. Make

sure that they're aware that salinity is important to all

Australians, city and country, as we all depend on farmland

for our food supply.

You can do the world of

good by getting your hands dirty doing some active

conservation work. Join a local Landcare or Bushcare

group or other local conservation group and do some on-

the-ground work. See recommended resources for some

contact organisations.

Join with

thousands of other Australians to plant literally millions of

trees.

Keep the Pollies on the job!

Join a tree planting group.

Get involved in NationalTree Day.

For more information call the Tree Day hotline on 1300 88

5000 or visit the web site listed in recommended

resources.

Visit the Planet Ark Reuters Daily World

Environment News stories on salinity and keep informed of

both local and international news on salinity

.

This point might come as a surprise.

A certain amount of land degradation occurs to produce

every food item that we buy. This tip is simple - eat the

food that you buy!

Studies in the United States estimate that a quarter of food

in the US is wasted. If Australia is just as wasteful, then one

out of every four hectares of land that has been cleared for

agriculture has been wasted. So shop wisely and buy and

cook what you need.

(Adapted from

http://www.planetark.org/dosomethingpage.cfm?pageid=2)

Keep Informed and discuss your concerns with

others.

Don't waste food.

(web site listed

in recommended resources)

Lesson ideas

�

�

�

�

�

�

Make salt crystals. Dissolve as much salt as possible in

a bowl of water and allow it to sit very still for up to 6

weeks. More details can be found at this address:

http://www.yourgemologist.com/Kids/Making%20Salt/m

akingsalt.html

Germination. Experiment with the effect of salt water

on the germination of bean seeds. Place several bean

seeds on two pieces of cotton wool. Water one with

salty water and one with mains water. Observe

germination and compare length of shoot growth

periodically and by weighing each plant at the end of

the experiment. Present findings in a report. More

detailed instructions can be found at this address:

http://www.waite.adelaide.edu.au/school/Soil/projsalt.ht

ml

. This literacy exercise requires

students to place statements about the causes of

salinity in a logical sequence.

. Students investigate water samples of

various salinities using their sense of taste. Students

then investigate the effect of salinity increase on the

potential uses of a water source.

. Students can use readily available

materials to make a solar still that can turn saline water

into freshwater.

. A role play that explains the water cycle,

and the effect that the removal of trees has on

Activities provided by North Central Catchment

Management Authority Salinity Environmental

Education Resource

The salinity sequence

TasteTest

Dazzling desalination

Let's act it out
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groundwater.

. After reading "the history of salt",

students structure their thoughts on the subject in the

form of a mind map.

A website providing instructions for growing very large salt

crystals

A fact sheet describing an experiment to investigate the

effect of saltwater on bean seed germination.

Salinity environmental education resource. 2003. Resource

CD. North Central Catchment Management Authority.

Ph 03 5448 7124. Cost $16.60

Although this resource CD has some activities that are

specific to northernVictoria, most are relevant to all

catchments.

Silent Flood. 2001.Video/DVD.ABC Educational TV.

Duration: 4 x 30mins. Order at:

This four part series narrated by David Wenham examines

the nature, extent, and current and future scenarios around

dryland and freshwater salinity.

Excellent and up-to-date information about Australia’s

salinity problem. Educational activities provided to support

the Silent FloodVideo program.

This site provides statistics of land affected by salinity in

South Australia.

Provides a range of student activities and experiments

exploring salinity issues.

Saltwatch resource book for schools. Excellent resources,

experiments and student activities

� Centuries of salt

Recommended resources

http://www.yourgemologist.com/Kids/Making%20Sal

t/makingsalt.html

http://www.nrme.qld.gov.au/education/modules/juni

or_secondary/sustainable_agriculture/resourcesheet

4.html

http://www.abc.net.au/programsales/s1123558.htm

http://www.abc.net.au/learn/silentflood/edu.htm

http://www.saltcontrolsa.com/

salinity_in_sa.html

http://www.sheppstc.org.au/community/srco/studen

t_activities.htm

http://www.saltwatch.org.au/saltwatch/book/index.h

tml

http://audit.ea.gov.au/ANRA/land/docs/national/Sali

nity_SA.html

Maps and statistics about the salinity problem in South

Australia.

http://www.planetark.org/dosomethingpage.cfm?pa

geid=2

http://www.landcareaustralia.com.au/

http://www.nht.gov.au/nht1/programs/bushcare/

http://www.planetark.com/campaignspage.cfm/news

id/3/story.htm

http://www.planetark.com/searchresults.cfm?criteri

a=salinity&sortorder=date

Tips for solving salinity problems.

Details of how you can become involved in your local

Landcare group.

The role of Bushcare is discussed along with details for

becoming involved.

A great opportunity to be involved in tree planting in your

local area.

To keep up to date with the latest articles on salinity check

out this site.
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5. Water needs in Onkaparinga
catchment

Concepts

Water, our most precious resource

Water for many uses

�

�

�

�

�

Water drawn from the Onkaparinga catchment is put

to many uses

The water drawn by people in the catchment comes

from different places

Water is a limited resource but human demand is

growing

More water is drawn from the Onkaparinga catchment

than it collects

The Onkaparinga River cannot survive without water

All living things need moisture to survive and, since water is

in short supply, it is arguably the most precious commodity

on Earth. South Australia is the driest state in Australia and

its supply of water is both finite and limited, yet our water

needs continue to grow. A river's ecological system needs

water in order to survive thus, by drawing more water

from the Onkaparinga River than its catchment can collect,

people are jeopardising the survival of the river as a source

of clean fresh water even for the present generation.

Water is used not only in the home, but by farmers, small

businesses, councils and almost every industry large or

small. By far the biggest users of water in South Australia

are irrigators who use water to grow crops or pasture.

Graph 1 shows the percentage of water consumed by each

sector in South Australia.

The average household uses 300 kilolitres (thousand litres)

of water per year, mostly for drinking, cooking, washing and

cleaning, but almost half of the water is used to water the

garden. Graph 2 shows the percentage of water used in

the homes for each task. Note that 2% of water supplied

to the average home is lost due to leaking pipes and

fittings!

Farmers in the Onkaparinga catchment use water to grow

crops such as apples, wine grapes, almonds, olives, and

vegetables. Water is also used to grow pasture for dairy

In the home

Rural
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cattle and to make hay. People living in rural parts of the

Onkaparinga catchment require water for the house, for

watering their gardens and for watering livestock such as

sheep, cattle, goats, chickens, pigs and deer. Although some

farmers pump water directly from the river, most of the

2,700 dams in the Onkaparinga catchment have been built

by farmers to store water for use during dry spells. All of

the dams and pumping, taken together, have had a significant

impact on flows throughout the Onkaparinga catchment.

Almost every industry in the Onkaparinga, whether large

or small, uses water and for many purposes. For example:

washing produce such as fruit

manufacture of goods such as soft drinks

Industry, manufacturing and services

�

�

3.5
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�

production of steam used for energy

cooling and cleaning factory machinery

Initially all of the water used in the catchment area falls as

rain which either soaks into the ground and may eventually

permeate into the waterways or else drains more directly

into the waterways as surface run-off. The water used in

the Onkaparinga catchment is sourced from different

places:

This is an important source of water for many farmers who

pump the groundwater from underground bores or wells

for use in watering stock or for irrigation. Groundwater is

also often used by manufacturers as a cheap source of

water.

Since groundwater influences both the moisture level in the

Where does our water come from?

Groundwater

soil and the water levels in the waterways, depleting it

more quickly than it can be replenished by rainfall, even just

in one small area, can impact on the entire catchment.

The use of groundwater for irrigation of wineries in

McLarenVale/Willunga is today restricted by the

government because groundwater levels had become

seriously depleted. Instead, treated wastewater effluent

from Christies Beach is pumped down a pipeline to the

area for use as irrigation water.

Many homes use water tanks to store rain water collected

from the roofs of houses and sheds. Water tanks provide

free and clean drinking water for use in the home or

garden.

A dam is any body of water confined by some kind of

Rain water tanks

Dams and reservoirs
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barrier, usually a dam wall built by humans. Often some

considerable earthwork is required during the construction

of a dam such as removing natural vegetation and the

excavation of soil and rock, especially if there is a need to

enlarge its capacity by deepening or widening the storage

area. In places that are porous, a special kind of clay may be

brought in to line the reservoir to reduce seepage.

In the Onkaparinga catchment area there are more than

2,700 dams, most of them constructed by farmers to store

water for use in irrigation of gardens and crops, for

watering stock, domestic use and some cleaning jobs

around the farm.

The largest dams are those that have been constructed by

the government to create reservoirs (artificial lakes in

which a body of water is held in storage and from which

water may be pumped or released when it is needed).

The HappyValley Reservoir system which provides

Adelaide with up to 40% of its water supply is the largest

reservoir in the Onkaparinga catchment and comprises a

complex system of reservoirs and pipelines. Diagram 1

shows the layout of this reservoir system:

(1) Water pumped from the River Murray enters the

Onkaparinga River at Hahndorf.

(2) Water from the Onkaparinga River and River Murray

collects in Mt. Bold Reservoir. In an average year, 40% of

Adelaide's drinking water comes from the River Murray,

although this figure can rise to 85% during a very dry year.

Graph 3 shows the variation in amounts of water obtained

from the River Murray and Adelaide Hills over the last 24

years.

(3) The water from Mt. Bold Reservoir escapes in a

controlled release to Clarendon Weir where it is diverted

into a pipeline.

(4) This pipeline transports the water from Clarendon Weir

to HappyValley Reservoir.

(5) Additional water is brought to HappyValley from

Myponga reservoir (not in the Onkaparinga catchment).

(6) HappyValley Reservoir stores water ready for filtration.

(7) The water from HappyValley is filtered and transported

to mains water users throughout the Adelaide metropolitan

and hills regions (including many homes in the Onkaparinga

catchment).

The availability of fresh water is finite because it depends

on the limited amount that falls from the sky. Rainfall in the

Onkaparinga catchment can fluctuate a great deal, but in an

average year it may vary from 1100 mm over the Adelaide

Hills to 400 mm near the coast. Allowing for evaporation

and other natural losses, this has been estimated to allow a

maximum sustainable yield, in an average year, of 44

gigalitres (44,000,000,000 litres). Currently, people in the

Adelaide Hills region alone consume an estimated 120

gigalitres each year, nearly three times the level of

sustainability.

The health of the Onkaparinga River is deteriorating

because too much water is being removed from it. The

section of river below the Clarendon Weir, for instance, has

very little flow for much of the year. River water is thought

of by many simply as a resource, without consideration

We are using too much water.

Water for the Onkaparinga River
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being given to the needs of the river itself. A river is, in fact,

a “water user” since, without adequate flow throughout the

year, it ceases to exist. The action of water flowing along a

waterway removes pollution and silt.

Pollution, if allowed to accumulate, can become highly

concentrated causing harm to organisms that rely on the

river for their survival, including fish, frogs, invertebrates,

plants, stock and humans.

The Onkaparinga River needs a great deal of water to flush

silt from the estuary out to sea. Accumulated silt can

impact on the fishing industry because plants and micro-

organisms die off when subjected to heavy silt. This affects

the spawning ground and habitat of the fish that feed on

them. But silt can also block the river mouth restricting

the access of fish that would normally enter for spawning.

The effect of using too much water will become more

serious as the human population increases in the

Onkaparinga catchment. If people were made aware of the

impact of their actions perhaps they would waste less

water.

Another way in which the consumption of water could be

reduced is by recycling waste water. Currently we recover

and re-use only 15% of our storm water and 15% of our

treated wastewater effluent. The remainder is released into

rivers or the ocean. One way of reducing the amount of

catchment water consumed would be to recover and use

more of this wastewater.

. This worksheet for lower

primary requires students to survey water use in their

homes and to survey their friends to find out how

water is used in the home.

Students are asked to consider what

would happen if the River Murray water supply became

too salty for us to use. Currently we top up the

Onkaparinga River with large amounts of River Murray

water.

. A Waterwise worksheet

for lower primary that describes the water cycle.

. A Waterwise worksheet for middle and

upper primary exploring the concepts of evaporation,

precipitation and condensation.

A series of four

Waterwise worksheets that directs students through a

survey of the amount of water that they use at home

over a day, weekend and an entire week.

. This set of five Waterwise worksheets

directs students to survey water using appliances at

home and school to detect leaks.

The average household uses 300 kilolitres (1 kilolitre =

1000 litres) of water per year. Given that 5 kilolitres

of water weighs 5,000 kilograms (5 tonnes) and that

your school bus might struggle under such a load,

estimate how many bus-loads you might need to move

The future

Lesson ideas

�

�

�

�

�

�

�

Water use research task

Not enough water?

Where our water comes from

The water cycle

How much water do we use at home?

Leak check

enough water to supply a household for a year.

Water use in the Adelaide Hills has been estimated at

120 gigalitres (1 gigalitre = 1 000 000 000 litres), but

the sustainable limit is thought to be around 44

gigalitres per year. Try to work out what this statement

means. What do we mean by sustainable? What

happens if we keep using water at an unsustainable

level?

Debate: Environmental flows.“The river needs more

water otherwise it will die” cry the environmentalists.

The scientists at the catchment Board agree. But

farmers have put in new grape vines and need more

water to irrigate them. The dairy farmer needs the

water to irrigate pasture and to wash down the milking

shed. What can you tell them?

In what ways do people use water? Research your

area and list all the uses for water that you can find.

Find out about factories and farms.

Graphing water use. Ask students to create pie charts

and graphs that depict the amount of water used for

each task in the home. Discuss the significance of any

anomalies.

School Water Audit Kit, River Murray Urban Users

Committee.

A copy of this Waterwise resource folder should be

available in the library of every school in the Onkaparinga

catchment. Alternatively electronic copies of the resource

are available online.

�

�

�

�

Recommended resources

Http://www.environment.sa.gov.au/reporting/educat

ion/pdfs/fact_sheets/06_water_use.pdf

http://www.sawater.com.au/our_water_system/

On_the_trail/On_the_trail_Part1.pdf

http://www.savethemurray.com/pdfs/waterwise_hou

sehold.pdf

http://www.murrayusers.sa.gov.au

Up to date information about water use in South Australia

A unit of work on water use in South Australia.

Information and lesson ideas. (No blackline masters).

Information on household water use and tips for saving

water.
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Topic 5 - Water needs in

Onkaparinga Catchment

Not enough water?

In the Onkaparinga Catchment we use a lot of water. In fact, if we did not pump water from

the River Murray we would not have enough to go around. On average 40% of Adelaide’s

drinking water comes from the River Murray. What would happen in the Onkaparinga

Catchment if the River Murray Pipeline was closed because the River Murray became too

polluted?

Task 1:You are to create a consequence wheel that describes some of the problems that could

occur if the River Murray Pipeline was closed. Copy and complete the consequence wheel on

a separate piece of paper by adding your creative ideas.

What

if the River

Murray pipeline was

closed?

Not
enough water
for farmers. Less

water left in the

river.

Native

plants die.

Task 2: Mount Bold Reservoir is created by a 48m high

dam wall and holds more than 45,000,000,000L of

water. Write a disaster story about a freak accident

that causes the dam wall to collapse. What happens

when all this water is suddenly released into the

Onkaparinga River?
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Topic 5- Water needs in

Onkaparinga Catchment

Water use in the home

Use the pie chart above to answer the questions below

1.The shower uses less water than the washing machine.

TRUE/FALSE

2. Compared to the swimming pool, the toilet does not use as much water.

TRUE/FALSE

3.The shower uses twice the amount of water as the taps.

TRUE/FALSE

4 .The three smallest water users in the home are the taps, toilet and

swimming pool

TRUE/FALSE
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5.What are the three biggest users of water in the house?

________________ _________________

_________________

6. Suggest some ways to reduce the amount of water used in the house.

________________________________________________________

________________________________________________________

_______________________________________________________

7. Do you think this water use chart represents water use in Summer or

Winter? Explain your answer.

________________________________________________________

________________________________________________________

________________________________________________________

8.Watering the garden takes the most amount of water. Think of ways to

reduce the amount of water use in the garden.

________________________________________________________

________________________________________________________

_______________________________________________________

9.What water uses could be recorded in the other section?

10. On a separate sheet of paper draw a pie chart to show water usage in

your home.

3.5.2
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Topic 5 - Water needs in

Onkaparinga Catchment

Water use survey

Survey your friends and fill in yes or no for each water use.

Today I used water to.....

Name brush have water wash
a the the

t shower garden dishes

drink
my
eeth

Think! Which task uses up

the most water? Draw it in a

picture.

List the tasks that use up water

in your house.

________________
________________
________________
________________
________________
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6. Altered waterways

Concepts

Changes made to waterways

A history of waterway alteration

�

�

�

�

�

�

�

�

Humans have changed our natural waterways bringing

benefits but also causing environmental problems

Benefits of changing waterways include a reduction in

large scale flooding and improved supply of water

during dry times

Environmental costs of changing waterways includes a

reduction in river flows during some times of the year

and a disruption of native fish migration

The rivers of the Onkaparinga catchment have undergone

many changes since Europeans arrived in the area. For

example, humans have:

diverted the flow of water from one river to another

constructed massive dams to store water

changed the course of river beds

These changes have benefited humans enormously since

water can now be stored against periods of low rainfall and

large scale floods can be controlled. However, these

benefits have come at a very high cost which may not have

been taken fully into consideration at the time that the

changes were brought about. Some of the costs include:

lower river flows

loss of native fish

For thousands of years before European settlement, the

Onkaparinga River was an important source of water for

indigenous people. Although many of the creeks and even

the Onkaparinga River itself would occasionally stop

flowing in places during long dry spells, the deep pools

along its course would still hold sufficient water to meet

their needs while underground seepage of groundwater

ensured continuity of flow. The fish and amphibian

populations, as they are specially adapted to these cyclic

conditions, flourished again immediately after such dry

spells.

Prior to 1836, Adelaide's early settlers used mainly

rainwater tanks or the River Torrens as a water source.

Then, in subsequent years, as more settlers arrived, a larger

quantity of water was needed, particularly during dry times.
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The Onkaparinga catchment was identified by the

government as a good source of clean water and large

dams were built across some of Adelaide's rivers to store

water.

In 1896 a dam was built across Field River to create the

HappyValley Reservoir. A weir was then built at Clarendon

to divert water from the Onkaparinga River down a

pipeline into the HappyValley Reservoir. Adelaide's water

supply was doubled in 1937 when Mount Bold Reservoir

was constructed upstream of the Clarendon Weir. This

reservoir is not directly connected to the water pipe

system but instead water is gradually released into the river

where it is diverted by Clarendon Weir into the Happy

Valley Reservoir.

In 1962 the height of the dam wall at Mount Bold Reservoir

was increased by 6 metres to increase the holding capacity

of the dam.

In 1973 a pipeline was completed from the River Murray to

the Onkaparinga River in order to replenish water during

drier periods and maintain flow.

All of these alterations to rivers in the Onkaparinga

catchment have helped to ensure a year round supply of

water to people living in the Adelaide region. Today, in an

average year, 40% of Adelaide's drinking water comes from

the Onkaparinga catchment including water piped from the

River Murray.

Severe periodic flooding which threatened urban areas in

the early years has been largely brought under control

thanks to the system of dams and weirs which, by capturing

the floods, can mitigate the damage downstream.

Natural creeks and rivers contain vegetation, rock outcrops

and soil, all of which, by inhibiting the flow of stormwater,

can cause local flooding. Floods can be particularly severe

near urban areas because of the disproportionately high

volume of water shed from the streets and other hard

surfaces during a storm. (Refer to Topic 7 ).

In order to speed up the drainage of stormwater away

from urban areas, many waterways have been “channelised”,

which means they have been dug out to make them

straighter and, perhaps, wider as well. In many cases,

concrete is poured along the bottom and sides of the

waterway to promote the most rapid draining possible.

Altering waterways in the Onkaparinga catchment has

caused many costly issues, among them:

Channelisation

Problems caused by altering waterways

Stormwater

3.6
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3.6

�
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�

Increased salinity

Destruction of animal habitat.

Obstruction of animal migrations.

. (refer to the Topic 4 )

The clearing of soil

and vegetation from the banks and bottoms of

waterways has destroyed the habitat of animals such as

fish, frogs and birds as well as the invertebrates on

which they feed. In the section of the Onkaparinga

where the River Murray Pipeline enters the river

(between Hahndorf and Mount Bold Reservoir) the

river has been widened and deepened by the large

flows of water that have been pumped intermittently

down the pipeline. This has eroded the banks and

damaged streamside vegetation thus reducing habitat

for native animals such as fish, frogs and invertebrates.

Native fish,

Salinity

such as the Congoli and Common Galaxia, need to

migrate upstream in order to breed, but now that

reservoirs, weirs and dams have been built, these native

fish are in decline and cannot be found in areas where

they were once common.

Removal of

vegetation along the river banks takes away the natural

filtration and aeration properties of the river system

and destroys the habitat of any small organisms that

might help to restore a natural balance.

Humans draw so much

water from the Onkaparinga as to put the very survival

of the river in jeopardy. Insufficient river flow means

that silt cannot be flushed out to sea; the depth of

water in the Onkaparinga Estuary has decreased

considerably and the river mouth may soon close over

entirely. It also means that pollutants washed into the

river system may accumulate there.

�

�

Deterioration of river health.

Reduction in river flow.
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Erosion. Channeling and other changes made to

enable the waterways to flow faster have caused

extensive erosion.

Students read

.

Discussion topic: The river needs flow, but human

demand for water is increasing. What can we do to

solve this problem?

Show students pictures of Mount Bold Reservoir,

Clarendon Weir provided at the back of this folder.

Discuss how dam walls create reservoirs by stopping a

river's flow. Can you build a dam anywhere? Discuss

the role of surrounding mountains to contain a

reservoir's water. Think about the environmental

impacts of a dam wall on creatures like migratory fish.

Visit Mount Bold Reservoir. Entry is free and you can

wander around the facility. Phone SA Water on

83837288 to organise a brief question and answer

session with your students.

Draw a timeline showing the major changes that have

occurred to rivers in the Onkaparinga catchment.

Students choose one event to research and then

produce a picture or poster. Create a timeline on the

classroom wall and display student posters at their

appropriate place on the timeline.

Look for evidence of channelisation or other changes

made to waterways in your area. Think of other, less

damaging ways in which floods can be controlled.

Design and create a brochure, poster, model or

cartoon showing how and where the River Murray,

Onkaparinga River and Field River are connected to

supply Adelaide with 40% of its drinking water.

Create a poster showing how water is used in your

area. You may wish to illustrate it with some of the

rural users such as farms, factories and rural townships.

Complete the worksheet

.

Develop a role play in which a farmer, a manufacturer, a

councilor, a nature enthusiast, a resident, a bank

manager, etc. argue about whether to build another

reservoir in the Onkaparinga catchment.

Design and construct your own working model of a

reservoir system. Can your model transport water

from one river or dam to another area?

Design and construct, or draw, two models of a

catchment; one showing a ‘natural’ catchment, and one

showing an ‘altered’ catchment. Include all the things

people require to survive, such as drinking water and

crops for food, etc. Which catchment can cater for

more people? Which catchment provides a healthier

environment? Which catchment best serves the needs

of its wild life? Use your ideas to make suggestions as

to how we can improve our catchment.

You have been asked to create an advertising campaign

to explain to farmers why they need to use less water.

Design a TV advertisement, song, or pamphlet to help

get the message across.

Lesson ideas

Altering the Flow: Human changes to the

course of the Onkaparinga River

Think....Altering the flow of the

Onkaparinga River

�

�

Write a creative disaster story about what would

happen if the dam wall at Mount Bold reservoir

collapsed. How did you save the day?

Read the case study: and complete the

sequence activity.

For information about the creeks and rivers of the

Onkaparinga catchment.

Contact Onkaparinga Catchment Water Management

Board on 8374 6000 for a copy of an article describing the

importance of returning river flows to the Onkaparinga

River entitled .

For a description of the series of pipelines that transport

water from the River Murray to Adelaide's reservoir

system.

For details of the series of dams and reservoirs that supply

Adelaide and surrounding areas.

Farm Dams

Giving water back to the Onkaparinga River

Recommended resources

http://www.onkaparinga.net/about/creeks/onkaparin

ga_river.shtml

http://www.sawater.com.au/our_water_systems/rive

r_murray.html

http://www.sawater.com.au/our_water_systems.htm

l
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Topic 6 - Altered

waterways

Altering the flow

Human changes to the course of the Onkaparinga River

We turn on the tap and out comes water. This is such a normal part of our life that we might think people

inAdelaide have always had clean tap water. In fact before the arrival of Europeans the Kaurna people used

to get their drinking water straight from the Onkaparinga River as did the early settlers after 1836.

However,problems occured in summer when rivers would dry out leaving just a few deep pools along the

river bed for people to drink. As more people moved to the Adelaide area it became clear that there

would not be enough water in summer. Imagine on a boiling hot summer day if you couldn’t find any water

to drink! How would you feel?

To help provide water for the growing population of Adelaide big changes were made to the

Onkaparinga River. Dam walls and weirs were built across rivers to store water and pipelines were

built to transport water from river to river. These pipes transported water over hills and through

valleys moving water to where it was most needed.

By changing the Onkaparinga River’s flow humans have prospered. However, the health of the river

has suffered. We must look after the Onkaparinga River to make sure that clean fresh water comes

out of our taps for many years to come.

In 1896 HappyValley Reservoir was

made by building an 800m dam wall

across Field River. A weir was also built

across the Onkaparinga River at

Clarendon to divert water into a

pipeline to HappyValley Reservoir. For

much of the year most of the

Onkaparinga River flow is diverted

through this pipeline to HappyValley

Reservoir.

In 1937 Mount Bold Reservoir was

constructed upstream of the Clarendon

Weir. This doubled Adelaide's water

supply. The reservoir is not directly

A brief history of change to the Onkaparinga River
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connected to the water pipe system. Water is gradually

released into the river where it is diverted by Clarendon

Weir into HappyValley Reservoir.

In 1962 Myponga Reservoir (which is located outside of the

Onkaparinga Catchment) was completed and linked to

Happy Valley Reservoir.

In 1973 the Murray Bridge to Onkaparinga Pipeline was

completed to carry water from the Murray River to the

Onkaparinga. This helps to increase the flow of the

Onkaparinga River to provide water for crops and drinking supplies. The pipeline releases water into

the Onkaparinga as it is required. Most water from the Murray enters the Onkaparinga during drier

times to increase river flows. On an average year as much as 40% of Adelaide's drinking water comes

3.6.1
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from the River Murray.

Water is available year round for

many uses. On average 40% of

Adelaide’s drinking water is supplied

by the Onkaparinga Catchment.

Floods cause less damage as they can be controlled by dam walls and weirs that slow the flow of flood

waters after a storm.

Native fish need to swim upstream to breed. They can’t get past dam walls and weirs. This means they

may become extinct in some

areas.

The parts of the Onkaparinga

River downstream of Clarendon

Weir receive much less flow

than they did in the past.

Reduced flows can cause

pollution to build up,river plants

and animals to die and the

overall health of the river to get

worse.

Reduced river flow at the mouth

of the Onkaparinga River at Port

Noarlunga causes silt to build up.

In future this could cause the

river mouth to close over. The

river mouth is an important

habitat for table fish such as

Bream and Whiting.

The benef its of altering the

Onkaparinga River

The problems caused by changing the flow

3.6.1
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Topic 6 - Altered

waterways

THINK....altering the flow of the Onkaparinga River

Think.... Alphabet

Find related topic words for every

letter of the alphabet for this word:

RIVER

Think.... Disadvantages

List disadvantages of altering the

Onkaparinga River’s flow to provide

water for humans. Suggest ways

these problems can be fixed.

Think.... What if?

What if we did not alter the

Onkaparinga River?

Think.... Reverse

List at least 10 of the things that you

would never see in a river.

Think.... Pathways

Describe the path that water might

take to get from the clouds to your

water tap at home.

Think.... Construction

Build a model of a dam using anything

you like. Your dam must hold water.

Build a water pipeline

connecting your dam to a friends

Challenge:

.

Think.... Time line

Draw a time line showing a history

of the changes humans have made

to the Onkaparinga River.

Think.... Questions

The answer is:

.

What are some possible questions?

Reduced river flow
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Topic 6 - Altered

waterways

Case study: Farm Dams

Farm Dams

The Rivers

The problem

What is being done?

Who is affected?

Will the permit system work?

Tasks:

Every living thing needs water to survive. Farm dams are an important water source for people not

connected to a town water supply. Farm dams provide water for farm houses, animals, crops and

gardens.

Rivers in the Onkaparinga catchment dry up in summer leaving just a few deep pools. This has been the

case for thousands of years. Native fish, tadpoles, and waterbugs survive the summer by sheltering in

these deep pools of water. The water level in these deep pools is maintained by occasional summer

showers. The small amounts of water that trickle in from summer showers is important for keeping

these native animals alive.

Farm dams are designed to collect water from a large area. During winter they fill up and the extra

water flows over the top of the dam wall and enters creeks and rivers. However, during summer the

dams dry out. This means that when there is a summer shower, any water that runs-off ends up in

dams. No extra water can flow past the dam to replenish the deep pools in creeks and rivers. With out

the summer top up of water, animals relying on the deep pools may die.

A system has been put in place so that landholders must apply for a permit to build a new dam. These

dams must let half the run-off flow from the property. New dam sites are inspected to make sure they

are not having a negative impact on the environment.

Landholders are affected because they may need to change their plans. They might not be able to store

as much water as they wanted. They may even have to place the dam in a different location.

If some water is allowed to flow from properties this will help to maintain the health of our rivers. The

deep pools that are important for native animals will be topped up by summer rains. This will ensure

that these animals can continue to survive the dry hot summers.

Design a brochure explaining to landholders why there is a permit system for new dams.

Write a song for a TV commercial explaining why rivers need summer run-off.

Design a farm dam that will allow summer run-off to flow past to a river, but can collect winter

rainfall.

You are a newspaper reporter. Write 10 questions you can ask a farmer about the farm dam issue.

�

�

�

�
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Design and draw (or build a model of) your dream farm. Where will you put the house, dams,

shed, fruit orchard, pasture and animals? Remember that most farms have some hills or sloping

ground where water flows after rain. Can you ensure your design will let some water flow to the

river?

Complete the worksheet to demonstrate your understanding

of the farm dam issue.

how are farm dams affecting our river

3.6.3
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Case study: How are farm dams affecting our river?

Here are a series of sentences about farm dams and rivers. You must put them in an order that

describes the effect farm dams have on rivers. Glue them in your book.

Farm dams provide water for houses, crops and animals.

Farm dams fill up and then overflow in winter allowing

water to flow into rivers.

Farm dams empty out during summer as the water in

them is used.

Native animals in the river have plenty of water.

During summer rain most run-off flows into farm dams.

Rivers also empty out during the dry summer.

Deep pools are left behind.

Little water flows past the dam to the rivers

Some deep pools may dry up.

Fish and tadpoles die from lack of water.

.

3.6.3
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Topic 6 - Altered

waterways

Case Study: Farm Dams - Teacher Cheat Sheet
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7. Stormwater

Concepts

What is stormwater?

Pollution, sources and effects

�

�

�

�

�

�

�

�

�

�

�

�

Stormwater carries many types of pollutants into

waterways

More stormwater runs off urban areas than rural areas.

Suburban areas result in more stormwater than rural

areas

Stormwater flows untreated into waterways whereas

wastewater is treated

Stormwater could be collected and re-used to increase

water supplies

Stormwater is any water that falls as rain and which then

runs off along waterways or collects on the ground as

surface water. Stormwater is a normal part of the water

cycle and helps to maintain the flow of waterways and to

recharge groundwater and aquifers.

In urban areas stormwater is found collecting on paved or

concrete areas or falling off roofs of buildings, flowing from

gutters into drains. It is usually conveyed from there into

the stormwater system by a system of pipes separate to

that which conveys sewage and wastewater.

In many areas some stormwater is captured and stored in

tanks or dams.

As stormwater flows across the ground it picks up or

absorbs many kinds of pollutants and carries them into the

waterways. Humans leave a large amount of polluting

materials in places where it can be collected by the

stormwater and, as more people move into the

Onkaparinga catchment, the amount of stormwater

pollution is increasing.

Stormwater pollution is derived from many sources,

including:

animal and human waste

oil and grease

sediment

litter

salts

heavy metals

nutrients

Table 1 provides a summary of the sources and effects of

these pollutants.
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Where is the worst stormwater pollution ?

Stormwater is different than wastewater

What happens to stormwater pollutants ?

The way in which the surrounding land is used often

dictates what kind of pollutants will contaminate a

waterway at any one location. In undisturbed bush land

stormwater pollution may be limited to leaves and some

animal droppings.

A waterway flowing through an urban area will become

highly polluted after rain, due to the large amount of

pollutants that people allow to come into contact with

stormwater, including litter, grease and oils that have leaked

from cars onto the road, household cleaning chemicals

including detergents, industrial chemicals, and the

insecticides, fertilisers or weed killers washed from garden

surfaces.

The effects of pollution in urban areas are made even

worse because of increased run-off. In natural bush land

most rainfall soaks into the ground, leaving only about 2%

to become stormwater (run-off). In a built up area where

there are lots of hard surfaces, much more run-off is

created because less rainwater soaks into the ground. Up

to 95% of the rain that falls in suburban areas becomes

stormwater. After rain in suburban areas, many river

animals are killed by large flows of polluted stormwater.

The system of pipes draining stormwater to waterways is

different than the wastewater and sewage system that

removes domestic wastewater (sink, toilet, washing

machine, and shower) or industrial effluent (factories).

Diagram 1 shows sources of wastewater and stormwater in

and around the home.

Wastewater contains very high levels of nutrients and

disease-causing bacteria, so it would be correct to say that

wastewater is more dangerous than stormwater. However,

most wastewater goes through an extensive treatment

process before it is released into natural waterways.

Stormwater, by comparison, flows directly into waterways

without any treatment causing a bigger impact on

waterways than treated wastewater.

After mixing with the water in creeks, wetlands and rivers,

most stormwater eventually makes its way into the sea

where many of the pollutants it contains have a profound

impact on many life forms. This is described in more detail

in Topic 11 .

When stormwater enters rivers or reservoirs it can

Ocean pollution

4.7
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Issue Probable Source Environmental Impact

Animal &

human waste

Leaking septic tanks, run-off from

animal holding yards, and dog

droppings.

Increased nutrient levels in stormwater

which lead to an increase in toxic algal

blooms.

Salts Primarily groundwater. Possibly

also from air-conditioning and

cooling systems.

Alters the chemical balance of our

waterways, which may kill some aquatic

plants and animals.

Heavy metals

(e.g. cadmium,

chromium,

copper, zinc

and lead)

Run-off from roads and car parks,

deterioration of building surfaces

(e.g. Roofs), swimming pool water,

air conditioning coolants, pesticides,

batteries and electroplating.

Have toxic effects on aquatic plants and

animals. Can build up in aquatic species, such

as mussels, and have a dangerous impact on

the food chain.

Litter Littering (e.g. bottles, cigarette

butts, and plastic bags), overflowing

rubbish bins, tree litter and

vegetation, uncovered truck and

trailer loads.

Visual pollution.Toxins in the litter can kill

fish, dolphins, and birds. Decaying litter can

reduce water oxygen levels and kill aquatic

animals and plants.

Nutrients

(nitrogen and

phosphorus)

Decaying vegetation (e.g. leaves &

lawn clippings), treated wastewater,

excess fertilisers, biodegradable

detergents , animal droppings, wash

down water from cars, leaky

sewage systems and irrigated lawns.

Promotes toxic and non-toxic algal blooms

which reduce the amount of light and

oxygen in the water, disadvantaging other

plants and animals. Also promotes unwanted

weed growth.

Oil and grease Run-off from roadways or car

parks, poor storage and/ or illegal

dumping of waste lubricating oils.

Form a film over water and make it difficult

for aquatic animals and plants to breath. Can

be toxic to plants and animals.

Sediment (e.g.

soil, sand, clay,

and dust)

Erosion from building sites and

bare earth (e.g. unsealed roads),

soil stockpiles on footpaths, roads

and driveways, washing cars in the

street.

Smothering of plants and animals that live on

the bottom of rivers, creeks and the sea.

Increase in sedimentation of the water.

Heavy metals and other pollutants attach to

the sediment particles allowing them to

enter waterways and cause harm.
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contaminate drinking water with serious consequences for

humans. Urban stormwater, originating in hills towns such

as Hahndorf, Stirling or Bridgewater, can end up flowing

into the Onkaparinga River and then Mount Bold Reservoir.

From here it is diverted to HappyValley Reservoir and

treated before entering our water supply. High levels of

pollution entering the Onkaparinga River water supply will

increase the cost of its treatment. Some industrial

chemicals are so toxic that, were they to enter a river

system, no treatment would be possible.

The demand on water in our area is increasing. Our

current water use is not sustainable. If water supplies are

to be maintained, each resident must learn how to use less

water and new sources of water must be found. Some

water managers are looking to use stormwater to help

meet the future demand for water in our region. Where

will it be stored? For what will it be used? Will it need to

be treated? These are questions that are currently under

investigation.

Complete the activity .

The worksheet asks students to justify

their opinions about several stormwater issues.

Students investigate a single pollutant by drawing it,

A future resource?

Lesson ideas

�

�

Effects of stormwater on land use

Stormwater

describing it, and designing a street sign to stop people

creating this pollutant in the future.

Students design a robot that can fix

up our most polluted waterways.

Students complete the fishbone

diagram by adding stormwater pollution words

associated with the home, school and the park.

Students design a city of the future

that has no stormwater pollution problems.

Visit Port Noarlunga Wetlands and investigate how

they limit the amount of stormwater pollution entering

the Onkaparinga Estuary. Stormwater pollutants such

as litter can be seen collecting in a litter trap. Run the

excursion yourself (instructions available from

folder 2 or online) or request an

education officer to attend.

Participate or run your own hands-

on activity in which students suggest pollutants that are

likely to contaminate a given catchment model. After a

'rainstorm' washes pollutants into the model's

waterway, students see first hand how pollutants can

contaminate waterways. The model is available for loan

from Onkaparinga Waterwatch.

Information about stormwater pollutants found in the

Onkaparinga Catchment and instructions for the

Onkaparinga Wetlands and Onkaparinga Estuary excursion

are provided.

�

�

�

�

�

Inventors wanted.

Stormwater words.

City of the future.

Catchment Connections

Stormwater solutions

Recommended resources

http://www.onkaparinga.net
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http://www.environment.sa.gov.au/epa/pdfs/soaps_d

etergents.pdf

http://www.environment.sa.gov.au/epa/pdfs/water_g

eneral.pdf

http://www.environment.sa.gov.au/epa/pub_water.ht

ml#water

Information pamphlet concerning the use and disposal of

detergents.

A stormwater environmental education resource is

available on CD (2003 edition) is available from North

Central Catchment Management Authority, Ph 03 5448

7124. Cost $16.60. Although some activities listed are

specific to northernVictoria, most are relevant to all

catchments.

For a list of fact sheets discussing stormwater issues for a

range of industries including car yards, garden shops, and

mobile vehicle mechanics.

A fact sheet on stormwater pollution in South Australia.
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Topic 7 - Stormwater

Stormwater words

Stormwater

Pollution

Stormwater

Pollution

At schoolAt school

At the parkAt the park

dead leavesdead leaves

At homeAt home

Remember!

Stormwater pollution

happens when rain washes

chemicals and objects into

drains!

Task 1: Complete the fishbone diagram by adding stormwater pollution

words to each branch.Where else might you find stormwater pollution? Fill

in the blank branch and think of stormwater pollution words for this place.

Task 2: Choose one of the branches (e.g. at school) and draw a picture

showing the stormwater pollution types found in this place.Then draw a

second picture showing what should be done with the pollutants so that they

don’t end up in stormwater.
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Topic 7 - Stormwater

City of the future

TASK 1: Create a drawing of a City of the Future which will

have no pollution problems (on a separate page).

TASK 2: Explain how you would solve the following pollution

problems in your City.

My City of the Future is called __________________
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Topic 7- Stormwater

Inventors wanted

Design a robot that can fix up our most

polluted waterways. Describe your

invention in the squares set out below!

What is your robot called? Description of components

Problems it can fix How it works

Special features Illustration

Promotions department!

It’s time to sell your great design. Create a

pamphlet, script for a TV advertisement, song,

poem or drama piece to advertise the

important features of your robot to the

general public.
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Topic 7 - Stormwater

Stormwater

You should pick up your dog’s poo when you

are walking your dog. Agree/ Disagree

JUSTIFICATION

_________________________________________________________

_________________________________________________________

Chemicals sprayed in the garden can

poison a river. Agree/ Disagree

JUSTIFICATION

_________________________________________________________

_________________________________________________________

Dead leaves can cause stormwater pollution. Agree/ Disagree

JUSTIFICATION

_________________________________________________________

_________________________________________________________

Stormwater is more harmful than wastewater. Agree/ Disagree

JUSTIFICATION

_________________________________________________________

_________________________________________________________

City areas cause more stormwater

pollution than country areas. Agree/ Disagree

JUSTIFICATION

_________________________________________________________

_________________________________________________________

1

2

3

4

5
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Topic 7- Stormwater

Pollution

Task 1: Choose a type of pollution that could end up in a waterway.

Explain what the pollution does to the environment and draw it in

the box below.

ss

dss

_____________

_____________

_____________

_____________

Name of Pollution Drawing

What it does

Task 2: Design and draw a street

sign to stop people making this

type of pollution.
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Topic 7 - Stormwater

Stormwater pollution impacts on the environment

Lesson Plan

Concepts

Background

�

�

�

�

�

�

�

Stormwater carries many types of pollutants into

waterways

More stormwater runs off from urban areas than rural

areas

Polluted stormwater from urban areas has greater

impact on surrounding environments than in rural

areas

The study of macro-invertebrates can indicate the level

of pollution in a waterway

Some macro-invertebrates can tolerate more pollution

than others

Stormwater pollution has a greater impact on the

environment in urban areas than in rural areas for two

main reasons:

Increased run-off. (Refer to Topic 7 ).

Higher pollution production. Urban areas produce a

larger variety and quantity of pollutants than rural

areas. There are more industrial sites, motor vehicles

and people creating pollution that is washed into

creeks after rainfall. For example, Mount Bold

Reservoir receives stormwater run-off from the mostly

rural hills area of the Onkaparinga catchment.

Stormwater originating from more developed suburbs

above HappyValley Reservoir is diverted around the

reservoir, as it is considered too polluted for use as

drinking water.

Macro-invertebrates (macros) are animals which have no

backbone and can be seen with the naked eye such as

crustaceans (yabbies and shrimps), water snails and

dragonfly larva that live in fresh water. Most form an

important part of food webs and studying them can

provide an indication as to the health of a river system.

Some species of macro, such as the larva of a dragonfly

endemic to South Australia's Limestone coast, are

themselves critically endangered.

Pollutants may affect macros by clogging their feeding parts,

poisoning them, reducing the availability of life-giving

oxygen in the surrounding water, causing structural damage

or reducing their fertility.

Stormwater

The effect of stormwater on aquatic macro-

invertebrates

Are macros tolerant or sensitive?

Pollution index and taxa richness

How to calculate taxa richness and pollution index

Some macros are able to survive in highly polluted water,

while others are sensitive to even the slightest

contamination.

We can get an idea of the level of contamination of a creek

site (its pollution index) by looking at the types of

invertebrates found at a site. We can also establish how

pollution is affecting a waterway by determining how many

different types of macros are to be found at that site (taxa

richness). Macros can be caught at a site by scooping the

bottom with a net.

For more detailed information on macro-invertebrates

refer to folder 2.

Using macros as a guide we can work out the health of a

river system at a particular site by measuring the aquatic

macro-invertebrates found there against two indicators:

’taxa richness’ (calculated by counting the number of

different types of macros)

’pollution index’ (calculated by adding up pollution

scores for each macro)

The health of a particular site will become immediately

apparent when either indicator is measured against this

scale:

0 - 44 heavily contaminated

45 - 55 fair

56 - 73 healthy

These site rankings can be found on the aquatic macro-

invertebrate record sheet that is provided with this activity.

To work out the taxa richness and pollution index scores

for a particular site use the aquatic macro-invertebrate

identification chart and the aquatic macro-invertebrate

record sheet provided with this activity.

Let us say that you caught the eight bugs shown in the

sample illustrated. First identify the macros using the

identification chart provided. Now on the macro-

invertebrate record sheet tick the names of each macro

identified - mosquito larva, shrimp, flatworm, snail,“yabbie”,

non-biting midge larva, water boatmen and diving beetle.

(Refer to the example on the next page to see how this is

Catchment Connections

�

�
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done). Then add up the number of ticks to arrive at a taxa

richness score (8).

Now enter the sensitivity numbers for each macro in the

blank column provided, (“yabbie” = 4, flatworm = 3, etc.).

Adding all eight pollution scores gives the pollution index

(34). A correctly filled out record sheet is shown on the

following page.

Photocopy the following work sheets for each group:

one each of the 4 stormwater coloring sheets

macro-invertebrate identification chart

species found at this site (this must match the

stormwater coloring sheet)

macro-invertebrate record sheet

results summary page

Stormwater pollution photograph included in

folder .

Session Outline

Read from

Folder 2 to your class.

Students carry out macro-invertebrate sampling at a

site near your school (refer to instructions in

folder 2) and work out the

Pollution Score and Pollution Index for that site.

Students interpret their findings and suggest reasons

for any anomalies.

Students complete one of the work sheets from the

chapter.

Materials needed

Pre lesson activities

�

�

�

�

�

�

�

�

�

�

�

Catchment Connections

the great water bug hunt Catchment

Connections

Catchment Connections

Stormwater

3

Lesson introduction

Group activities

�

�

�

�

Show the stormwater photograph and discuss the way

different stormwater pollutants can be created in

different areas. Use the “suburbs” picture and “native

bush land” picture to distinguish places that are either

heavily, or less severely, polluted.

Discuss the difference between the run-off created at

the “suburbs” and “native bush land” sites.

Revise “macro-invertebrates as pollution indicators”.

Give out materials to students and divide them into

groups (3-4 students per group). Show them the

pictures provided of the 4 different sites and ask them

to 'sample' these sites and then to present their

findings to the class.

Each student reads the information given describing the

way in which an area of land is used and the effect it has on

stormwater pollution.

Students then identify the macros collected from that site

using the identification chart provided.

Students work out the Taxa Richness and Pollution Index of

the site and record their findings on the aquatic macro-

invertebrate record sheet provided.

Students then discuss the results and try to explain the

scores.

Students prepare a response to present to the class.

4.7.6



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

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

4.7.6

Conclusion

Follow up

Students present their findings to the class.

A final discussion could be based around the questions:

Which area had the greatest pollution problems?

What was the pollutant and how was it caused?

What ideas can be proposed to reduce this level of

pollution?

Complete one of the work sheets from the Stormwater

chapter.

For folder 2 macro-invertebrate

identification and sampling resources go to:

�

�

�

Recommended resources

Catchment Connections

http://www.onkaparinga.net/education/folder_2.sht

ml#wild
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Name of your site:______________________

Taxa Richness:

How healthy is your site’s environment?

Pollution Index:

his means the waterway is (circle the correct answer):

Poor Fair Good Very Good Excellent

Well done! You have worked out 2 scores to measure the health of your

site. Give reasons for the health of the river at your site.

______________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

_______________________

_______________________________________________________

T

______

______

______

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

Effect of Stormwater on Macroinvertebrates
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Native Woodland 
The area is covered with trees, 
shrubs, herbs & grasses. Leaf 
litter is spread around on the 
ground surface. There are no 
hard hoofed animals and special 
water plants grow along the 
creek.  
 
Absorbing Surfaces 

Ground covered & protected by 
native plants 
• slows water 
• protects soils 
• aids absorption of rain, soaks 

in or never reaches ground 
 
Surfaces creating run-off 

Almost none  
• Rocks and stones 

 
Runoff 0 – 2% 
 
 
 
 
 
 
      O                    100%
  

         Rainfall leaving catchment 
 

What could the water take 
downstream with it? 

Almost nothing! 
• soils well protected by plants 

and leaf litter 
• no erosion 
• no pollution in catchment 

As it once was……

Janet Pedler

Stormwater –ABSORPTION & RUNOFF as we change our land use  

1. Native Bushland 

 



Rural Development 
Much of the scrub is cleared and 
hoofed animals graze heavily 
including along the creekline. The 
land is dotted with vineyards and 
a dirt road has been made.  
 
Absorbing surfaces 

Ground still protected by:  
• pasture grasses & vines 
• remnant woodland 

 
Surfaces creating run-off 

Changes to land use have created 
more places that water will run-
off: 
• grazed paddocks with little 

cover, packed hard by animal 
hooves 

• packed hard, dirt road 
 
Runoff 40% 
 
 
 
 
      O                    100%
  

         Rainfall leaving catchment 
 

What could the water take 
downstream with it? 

Products of farming activities 
• animal faeces & urine 
• soil from hills & creek 
• pesticides and fertilisers 
• leaves from introduced, 

deciduous plants 

When we began to farm it. 

Janet Pedler

Stormwater –ABSORPTION & RUNOFF as we change our land use  

2. Farmland 



 
Rural Living 
Small blocks are sold, houses and 
hobby farms are built. A bitumen 
road has been made, water is 
piped under bridges, & roadside 
scrub disappears.  
 
Absorbing Surfaces 

Plants & grassy ground that will 
slow or absorb water are 
becoming more scarce.  
 
Surfaces creating run-off 

Keeping rain on the land to grow 
plants is no longer a priority. 
Water runs straight off: 
• house roofs 
• bitumen road 
• bare ground 
 

 
Runoff 70% 
 
 
 
 
      O                    100%
  

         Rainfall leaving catchment 
 

What could the water take 
downstream with it? 

Products of rural living 
• human & animal sewage 
• soil from hills & creek 
• pesticides and fertilisers 
• leaves from introduced, 

deciduous plants 
• oils & greases from roads 

As we moved to the country 

Janet Pedler

Stormwater –ABSORPTION & RUNOFF as we change our land use  

3. Rural Residential 



 
Urban Living 
Houses dominate, many more 
people live in the same area and 
it is sewered. The rain falls on 
built surfaces and a stormwater 
system pipes it into the cemented 
creekline. 
 
Absorbing  Surfaces 

Tiny areas of garden 
 
Surfaces creating run-off 

Stormwater must be removed 
quickly to prevent flooding. It 
runs off: 
• houses & buildings 
• bitumen roads & carparks 
• paving & cement paths 
• cement gutters & drains 

 
Runoff 95% 
 
 
 
 
      O                    100%
  

         Rainfall leaving catchment 
 

What could the water take 
downstream with it? 

Products of urban living: 
• pesticides and fertilisers 
• leaves from introduced, 

deciduous plants 
• oils, greases & detergents 
• litter 
• dog & cat faeces 

Now we are settled . 

Janet Pedler

Stormwater –ABSORPTION & RUNOFF as we change our land use  

4. Suburbs 
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8. Wastewater

Concepts

Where does wastewater originate?

Where does this water go?

Why does wastewater need to be treated?

�

�

�

�

�

�

�

�

�

�

�

�

Wastewater originates in many ways

Wastewater is usually treated before it enters a

waterway

Occasionally wastewater systems fail allowing

untreated wastewater to enter the environment

There are different wastewater treatment systems in

the different parts of the Onkaparinga catchment

The treatment process creates sludge and effluent

which need to be disposed of in our environment

Sludge and effluent are often highly saline and contain

high levels of nutrients and so must be disposed of

carefully

Whenever we flush the toilet, have a shower or wash our

hands, we create wastewater. Wastewater produced in the

Onkaparinga catchment originates in many ways:

Domestic

laundry waste (grey water)

water used for cleaning

sewage

Industrial

factory effluent

hospital effluent

Commercial

stores and markets

In most urban areas wastewater is either collected or

piped to a site where it undergoes a number of treatment

processes.

If all our wastewater were released straight into the

environment our rivers would become foul and smelly and

unsuitable for drinking. This is because wastewater

contains large amounts of nutrients (fertiliser, fat, grease),

deadly chemicals (bleach, detergents and other cleaners)

and harmful bacteria. These nutrients create an

environment in which harmful bacteria thrive and destroy
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other living organisms and can give rise to algal blooms

(refer to the chapter on algal blooms in this folder).

Urban wastewater is piped to the nearest sewage

treatment plant of which there are several in the

Onkaparinga catchment. Most residents in Onkaparinga

catchment live near the coast in suburban Adelaide where

the largest sewage treatment plant (Christies Beach) is

located. Smaller sewage treatment plants serve

communities in Aldinga, Hahndorf and Heathfield. For

details of the capacity and treatment method used at each

of these wastewater treatment plants, visit

http://www.sawater.sa.gov.au/Our_Water_System/index.ht

ml

Most rural homes are connected to septic tanks which are

buried, usually near to the house. Septic tanks produce

liquid waste (effluent) that needs to be collected and

treated before it can be disposed of in the waterways.

Some septic tanks are connected to a Septic Tank Effluent

Disposal Scheme (STEDS) which are council-operated

facilities that take effluent from the septic tanks in a certain

area and provide further treatment before the effluent is

piped to waterways or used to irrigate land.

Some households direct their grey water (wastewater from

shower, bath and laundry) onto their garden. A few houses

in Onkaparinga catchment have composting toilets and

reed bed systems to treat their domestic wastewater for

re-use purposes such as flushing toilets or watering the

garden.

In general the treatment process involves the following

stages:

(1) Solids are separated from the wastewater, dried and

then disposed of.

(2) The remaining liquid is treated to remove harmful

bacteria and excess nutrients.

(3) The liquid is then released into waterways or re-used

for irrigation.

Details of how the Christies Beach,Aldinga, Hahndorf and

Heathfield wastewater treatment plants work can be found

on SA Water's web site at:

http://www.sawater.sa.gov.au/Our_Water_System/index.ht

ml (click “wastewater treatment” and then “wastewater

Where is wastewater treated?

What happens in the treatment process?

Re-use of grey water

4.8
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treatment process”).

A detailed description of how a septic system works can be

found on page 69 of the resource located at:

http://www.sawater.sa.gov.au/our_water_system/On_the_t

rail/On_the_trail_Part3.pdf

The treatment of wastewater creates large amounts of

liquid and solid waste both of which effect the

Is treated water safe?

environment. The aim of wastewater treatment is to

minimise this environmental impact.

The solids separated out from the wastewater (bio-solids)

need to be disposed of in a safe place where they will not

leach into the aquifer. In the Onkaparinga catchment some

bio-solids are dried and turned into fertiliser. In other

parts of the Onkaparinga they are buried underground.

However, the practice of burying bio-solids is likely to stop

in the near future because it is feared that nutrients in the

bio-solids may contaminate groundwater. One proposal

has been put forward suggesting that the bio-solids should

be mixed with green waste that has been collected by

councils and turned into compost.

Even the disposal of the treated liquid effluent is a cause for

concern. Most of this liquid is discharged after treatment

into a waterway such as a river or the sea. The World
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Health Organisation is concerned that the chlorine (bleach)

present in wastewater breaks down into a deadly

carcinogen (causes cancer) because when discharged into

waterways this chemical causes microorganisms to mutate

(change form). It is feared that this chemical may be passed

on up the food chain with the possibility that mutations will

occur more often in humans.

At some wastewater treatment plants, effluent is given

extra treatment to remove nutrients so that it will cause

less damage when used to irrigate crops such as grapes. At

Christies Beach Wastewater Treatment Plant about 15% of

the effluent is piped to Willunga for irrigation. At Aldinga all

of the effluent is stored as irrigation water for use in drier

months. As water demand in our area increases it is likely

that more wastewater will be re-used.

Sometimes sewage treatment systems fail causing untreated

wastewater to enter the Onkaparinga River, polluting it

with nutrients and harmful bacteria.This can be due to

sewage pipes bursting, pump failure, illegal sewage

connections or because storm water flooded the sewage

system. At such times the public may be warned not to

come into contact with the river water, about the risk of

sickness, or that swimming has been banned in some areas.

Leaking septic systems are a major cause of contamination

in waterways of the Onkaparinga catchment as populations

of harmful bacteria explode when nutrient levels increase.

When a septic tank becomes full of sludge, or when it has

been contaminated with chemicals, it no longer functions

correctly and this can cause untreated wastewater to leak

directly into the groundwater or waterways. Therefore the

sludge must be pumped out by a certified contractor every

few years. Most septic tanks reach capacity at least every

five years (or sooner if the number of recommended users

for the system is exceeded) but people often forget, or try

to get by longer to avoid expense with the result that the

soil, waterways and aquifers are often heavily contaminated

downstream of septic tanks.

SA water is running education programs to help industries

produce not only less wastewater, but less contaminated

wastewater, so that it is easier to treat and has less impact

on the environment. SA Water has also published tips to

encourage households to reduce wastewater and to

contaminate it less, for example:

use detergents sparingly and make sure they are

biodegradable and phosphorous free (the label will tell

you this)

use natural cleaners such as vinegar, lemon juice or

bicarbonate of soda

put used cooking oil in a container for appropriate

disposal later (contact your council for disposal details)

use a sink strainer to prevent scraps going down the

drain

don't allow strong disinfectants , bleaching or cleaning

Risks from septic tanks

How can you improve the quality of the
wastewater that is leaving your house?

�

�

�

�

�

agents to get into the wastewater; they will kill or

inhibit the micro-organisms at the treatment plant or in

the septic tank system

More specific information about the disposal of liquid

wastes has been provided by Watercare in Table 1.

Students research which wastewater system treats

water from their house and describe the method this

system uses to treat wastewater. Students could build

a model of their wastewater system.

The activity. Students make

up samples of wastewater and are challenged to clean

up their sample so it can be re-used.

Take a field trip to the Christies Beach Wastewater

Treatment Plant. Phone (08) 8382 2633.

A worksheet that challenges

students to consider differences between wastewater,

stormwater, and other types of water.

A worksheet in which

students trace the path of different types of water

found around the home.

. A reading and comprehension exercise.

What can happen if the wastewater system fails?

. A worksheet that asks challenging

questions about wastewater.

A range of activities and detailed information about

wastewater treatment throughout the state. SA Water's

website also provides detailed information about the

treatment processes used at a number of different sites.

The different wastewater treatment processes used at

treatment plants throughout Onkaparinga catchment are

described.

Comprehensive fact sheets describing water care issues,

including the disposal of different types of wastewater.

Information about the environmental challenge of managing

wastewater.

Information about council pick-ups and recycling services

for household hazardous waste.

Lesson ideas

Recommended resources

�

�

�

�

�

�

�

great wastewater challenge

Which type of water?

Where does that water go?

Sewage leak

ThinkWastewater

http://www.sawater.sa.gov.au/our_water_system/On

_the_trail/On_the_trail_Part3.pdf

http://www.sawater.sa.gov.au/Our_Water_System/in

dex.html

http://www.watercare.sa.gov.au/factsheets/index.ht

m

http://www.epa.sa.gov.au

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

then click “wastewater treatment” and then

“wastewater treatment process”.
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Topic 8 - Wastewater

Household inputs and outputs

Mains water

Where does your mains water come from?

Rainwater

What are some uses of rainwater in your home?
What storage capacity do you have? How much
rainfall does your house receive each year?

Sewer water

What is in sewer water? Where does your sewer
water go? What are the dangers of pouring
chemicals such as old paint or oil into sewer drains?

Grey water

Where does grey water come? What are some
possible uses of grey water in your home?

Stormwater run-off

Where does your stormwater run-off go? Where

does it eventually end up? What substances and

Materials can mix with your stormwater runoff?

Borewater (groundwater)

Where does bore water come from? Who owns the
source of bore water? Will bore water ever run out?
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Topic 8- Wastewater

Waste disposal guide for households

Do you have old chemicals or paint lying around at home? Are you going to use them? If not, where can

you dispose of them?

*HHWCF is the Household Hazardous Waste Collection Facility on the corner of Magazine Road and Henschke

Street, Dry Creek. It is conducted by the Environment Protection Authority on the first Tuesday of each month

between 9am and 12 noon with listed waste items received free of charge.
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Topic 8 - Wastewater

Where does all the waste go?

1. Fill in the table below to suggest ways to dispose of common household wastes.

Waste product

Cooking oil

Fat

Motor oil

Paint

Un-used medicines

Pool Chemicals

Disposal method

Pesticides

2. Some types of paint can be disposed of by washing it down the sink. TRUE/FALSE?

Explain your answer.

3.Why shouldn’t fat or cooking oils be washed down the sink?
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4. If you have medicines left over after you are sick you should keep them

until you are sick again.TRUE/FALSE? Explain your answer?

5. List 5 items that you dispose of at school. How are they currently being

disposed of? Is this the best way? If it isn’t the best disposal method,

suggest alternate ways.

School item Current disposal

method

Is this the best way?

7. It is better to reduce the amount of chemicals used so that there is less

hazardous waste to deal with. If you must use chemicals buy only the amount

you need so there is no waste. On a separate page create a pamphlet to

encourage people to use less chemicals in the home.

4.8.3
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Topic 8 - Wastewater

Which type of water?

Task 1:Answer the following questions about the different types of water.

Task 3:

Water travels along rivers, through pipes into

your home, down the sink to the wastewater

plant and eventually into the sea. Rain that falls

onto a hill may take many different pathways

before entering the sea. Imagine you are a drop

of water falling in the Onkaparinga Catchment

in the Adelaide hills. What happens to you as

you flow towards the sea?

Draw a poster, write a story, poem or song, or

make up a play showing what happens to you

on your journey.

Task 2: Create a mind map using

the following words.....

wastewater stormwater

water rain toilet

taps pollution sea water

tap water river water

clouds sea

reservoir dam

salt

drains

run-off water pipes

Add any other words you think of.
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Topic 8 - Wastewater

Cleaning up wastewater

Lesson Plan

Concepts

�

�

�

Types of pollutants that end up in wastewater
Treating wastewater for safe release to the
environment is difficult
Strategies to reduce amounts of pollutants
entering wastewater systems

- pieces of wood - paper towels
- stockings - small rocks
- moss - cotton balls
- sand

Instructions

Group A - Householders

1. Divide the class into groups to representing the

following groups

2. Provide each group with the task sheets

including the list of materials they will have to

collect to make their sample. Samples should be

placed in jars labelled with the groups name and

a list of the substances that are in the jar.

3. Groups will also require the following

equipment:

-

4. Decide which tasks you want your students to

complete and let the fun begin.

To simulate household wastewater obtain 1

tablespoon of cooking oil, 1 teaspoon detergent, 1

tablespoon toothpaste,cup of cold tea and strips of

toilet paper.

�

�

�

�

�

homeowners
a school community
farmers
manufacturers
miners

jars/containers - kitchen sieve

- charcoal - funnels

Group B - School Community

Group C - Farmers

Group E - Miners

To simulate wastewater from a school obtain 1
tablespoon paint, 1 tablespoon glue, 1 teaspoon
detergent and strips of toilet paper.

To simulate agricultural wastewater obtain 1 cup

vinegar, 2 cups soil and 2 cups coffee grounds or

garden manure for the substitute waste.

To simulate industrial waste obtain 1 cup flour, 1

cup vegetable oil and 1 cup tomato juice.

To simulate mining waste obtain 2 cups soil, 1 cup

iron filings or a used kitchen steel scourer, 1 cup

small rocks and 1 cup vinegar.

Group D - Manufacturers
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Outline:

Your job is to make up a wastewater

sample from a house, school, farm,

factory or a mine. Your wastewater

needs to be treated before being

released to the environment. Your job

is to use a range of equipment to try to

clean up (treat) your sample.

- jars/containers - kitchen

- cotton balls - charcoal

- funnels - sand

- pieces of wood - paper towels

- stockings - moss

- small rocks - sieve

To simulate household wastewater

obtain 1 tablespoon of cooking oil, 1

teaspoon detergent, 1 tablespoon

toothpaste, cup of cold tea and strips

of toilet paper.

To simulate wastewater from a school

obtain 1 tablespoon paint, 1

tablespoon glue,1 teaspoon detergent

and strips of toilet paper.

To simulate agricultural wastewater

obtain 1 cup vinegar, 2 cups soil and 2

cups coffee grounds or garden manure

for the substitute waste.

Equipment for all groups:

Group A - Householders

Group B - School Community

Group C - Farmers

Group D - Factory Owners

Group E - Miners

Method:

To simulate industrial waste obtain 1

cup flour,1 cup vegetable oil and 1 cup

tomato juice.

To simulate mining waste obtain 2

cups soil, 1 cup iron filings or a used

kitchen steel scourer, 1 cup small

rocks and 1 cup vinegar.

1. Collect the materials your group

needs to make up it’s wastewater

sample.

2. Mix up your sample and place it in

three separate jars. Label the jars with

the name of your group and the items

that are in the sample.

3. Now use the rest of your

equipment to try to clean-up the

water samples.

4. Discuss the questions on the next

page with the rest of your group.

Cleaning up wastewater
Student task sheet

4.8.5
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1. Suggest ways that your water

sample could have become polluted.

e.g. What pollutes the wastewater

that leaves your home?

2. Describe what each of the

pollutants contained in your water

sample represents. e.g. Ammonia

represent animal urine.

3. Your group also needs to decide

the following:

(a) Would you drink the water that is

in your sample?

(b) Would you dispose of this

wastewater into a creek or river?

(c) Would you dispose of this

wastewater down a drain?

(d) If so, where would the water go

and what effect might it have on the

water treatment process?

4. Cleaning up your sample:

(a) Which pollutants were the easiest

to remove from your sample?

(b) Which pollutants were the most

difficult?

(c) What method was most

successful in cleaning up your water

sample?

5. Released to the environment:

(a) What rules would you make

about how clean wastewater must

be before it is released into a river

or the sea?

(b) Does your water sample pass

these rules?

6. Wastewater re-used by humans:

(a) Is your cleaned wastewater

sample good enough for human use?

Explain your answer.

(b) List the uses that humans could

have for treated wastewater.

7. You have removed pollutants from

your sample. However this is only a

very small amount of wastewater.

Your home would produce many

more times this amount in a day.

Could your methods be adapted to

use on a large scale? Explain your

answer.

Thinking Tasks

In your group complete the following tasks

4.8.5
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Topic 8 - Wastewater

THINK.....Wastewater

Think.... Alphabet

Find related topic words for every

letter of the alphabet for this word:

Wastewater

Think.... Disadvantages

List the disadvantages of collecting

the wastewater from an entire city

and pumping it to a Wastewater

Treatment Plant.

Think.... What if?

What if the wastewater system

stopped working?

Write a story or draw a picture.

Think.... Reverse

List at least 10 of the things that you

would never see floating through the

pipes of the wastewater system.

Think.... Re-use

Most treated wastewater is

released into the sea.Write a list of

better ways to re-use this treated

wastewater.

Think.... Construction

Build a model of a Wastewater

Treatment Plant. Use any materials you

like.

Challenge: Can your model clean up a

sample of wastewater?

Think.... History

Cities were once very smelly places

indeed. Wastewater was tipped

straight onto the streets. Research

an invention that has helped clean

up cities.

Think.... Questions

The answer is:

Wastewater

What are some possible questions?
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Topic 8 - Wastewater

Sewage leak in Waterfall Creek Catchment

Read the article and then answer

the questions below.

Cove water gets the OK after sewage leak

1.What caused the sewage to leak into Waterfall Creek?

2. What are the likely impacts of the sewage on humans,plants and animals?

Human impacts:

Animal impacts:

Plant impacts:
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3.Why were warning signs placed at the beach?

4. How do people get sick from the sewage?

6.Human Services Department, United Water, SA Water and the EPA were all

mentioned in the article as being involved in the incident. Use the internet to

find out what each of these companies do.

Human Services Department

SA Water

EPA

United Water

5.Would you swim at the beach after a sewage leak? Explain your answer.

4.8.7
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9. Algal Blooms

Concepts

What are algal blooms?

What causes an algal bloom?

�

�

�

�

�

�

Algal blooms defined

Causes of algal blooms

Impact of algal blooms on the environment and human

activities

An algal bloom is a cloudiness or scum that one can see on

the surface of waterways which is due to the activity of

algæ or blue-green bacteria (blue-green algae) and, although

it can occur naturally, the presence of an algal bloom often

indicates that the water has been polluted with nutrients.

Both the algæ and bacteria that produce an algal

bloom occur naturally in creeks, rivers and wetlands most

of the time however, under certain environmental

conditions, they can grow rapidly and create dense algal

blooms on the water's surface.

Algal blooms are believed to be caused by three main

factors:

stagnant or slow-flowing water

high levels of nutrients

warm water & sunlight

During summer, in periods of limited rainfall when river

flows are reduced, conditions are ideal for algal blooms to

form in most wetlands, dams or regulated rivers. By

contrast, very little bloom forms in fast-flowing streams

because turbulent water breaks up the algæ or

bacteria preventing them from maintaining their position at

the water's surface. The surface of slow-flowing streams

provides ideal conditions for algae and bacteria

to proliferate.

Both algæ and bacteria require nutrients to

enable their growth, but high levels of nutrient can cause a

rapid increase in growth. loom proliferate

especially in water that has been contaminated by high

levels of nutrient, such as phosphorus, which enters the

waterways either as contaminated stormwater run off

(refer to topic 7 ) or is pumped there directly.

Phosphorus is one of the main causes of algal blooms in

blue-green

blue-green

blue-green

blue-green

Algal b s

Stagnant or slow-flowing water

High levels of nutrients

Stormwater
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catchment areas and is found in wastewater (wineries and

household laundry products), irrigation run off (fertilisers

from farms and gardens, and storm water run off (fæces of

cattle and sheep).

Both algæ and blue-green bacteria flourish at the water's

surface because warm water and sunlight induce their

growth. The surface of slow-flowing, or stagnant, water

receives ample sunlight and can become extremely warm

providing ideal conditions for algal blooms to develop.

The most common varieties of algal bloom include :

marine or estuarine blooms (’red tide’)

freshwater algal blooms

freshwater bacterial blooms (blue-green)

Although rare in other parts of Australia, they have been

seen in the Port River (Torrens catchment). These blooms,

caused by tiny marine algæ cells called dinoflagellates, are

known as ‘red tides’ because they turn the water a red or

brownish color which may be luminous at night.

The blooms, which resemble a scum, can range in color

from dark green to yellow or yellowish-brown. As they dry

out, a blue pigment resembling dried-out paint can

sometimes be found near the water's edge.

Blue-green bloom is produced by bacteria which derive

their energy from sunlight, and which are present in almost

all aquatic ecosystems, including creeks, rivers and wetlands.

They are a major national problem as the toxins they

produce can poison all life forms in the water and anyone

who drinks it.

No red tides or blue-green blooms have yet been reported

in the Onkaparinga catchment. However, the level to which

water-flows have been reduced, and the high levels of

nutrient present there, make conditions in these waterways

favorable for invasion. Already, mats of algæ have been

sighted in the lower parts of the estuary, so it may be only

Warm water & sunlight

Marine or estuarine blooms

Freshwater algal blooms

Blue -green blooms

Types of algal bloom

Algal blooms in the Onkaparinga catchment

�

�

�

4.9
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a matter of time before algal blooms affect this catchment

too.

Not all blooms are harmful, but those that are can impact

severely on both humans and the ecosystem in several

ways and have been estimated to cost Australia $150

million a year. Blooms not only discourage tourists by

rendering waterways unsafe for swimming, fishing and

boating, but have also been known to:

kill fish

poison livestock

harm humans who drink the water

Some blue-green blooms can impart an offensive earthy

taste or musty odor that, even after extensive treatment,

cannot be removed. Others can produce dangerous toxins

that harm humans and animals if consumed, inhaled, or even

allowed to come into contact with the skin.

A ‘red tide’ event can harm not only the environment but

affect humans and the fishing industry because it:

Strips water of oxygen. Most aqueous life forms can be

deleteriously affected when the supply of dissolved

oxygen is depleted from the water. A red tide event

may affect the fishing industry and cause food prices to

rise.

Renders shellfish poisonous to eat. Shellfish

themselves are not affected by poisons in the algæ that

they consume, however their flesh becomes highly

toxic. Humans who eat this shellfish may experience

short-term memory loss, diarrhea, cramps, or even

death. Shellfish poisoning is rare in Australia however,

countries overseas report more than 100 deaths and

nearly 1,500 cases of poisoning each year.

Ask students to do an audit of their homes to work

out how many products they have at home which

contain phosphate in them. How are these disposed

of?

Grow algæ in containers on your window sill in the

classroom. Add different nutrients to each container

and see what happens. Compare growth rates after a

few weeks.

Collect algæ from your local creek and examine its

structure through a microscope.

Use the activity

in your classroom.

Complete the reading

comprehension on algal blooms.

Students can research algal blooms in SA, to establish

whether any have occurred, the date and place of their

occurrence and the effects they had on the

environment and human quality of life.

Impacts of blooms

�

�

�

�

�

�

�

�

�

�

�

Impacts of blue-green blooms

Impacts of marine / estuarine blooms

Lesson ideas

Harmful algal bloom alert in Paradise Port

Aquatic plant - silent destroyer

Recommended resources

http://www.fathom.com/course/10701012

http://www.waterquality.crc.org.au/DWfacts/DWfac

ts_Algae.pdf

http://www.waterquality.crc.org.au/DWfacts/DWfac

t

http://www.fish.wa.gov.au/sf/broc/fhinfo/fhinfo04.ht

ml

http://www.wrc.wa.gov.au/public/waterfacts/6_algal_

blooms/index.html

http://www.wrc.wa.gov.au/public/waterfacts/6_algal_

blooms/index.htm

I .nformation on red tides

A fact sheet on blue-green algal blooms.

Learn to identify algal blooms using the booklet titled

available at the web site above.

For information on blue-green algal blooms.

Information on shellfish poisoning.

Information on algae and algal blooms.

“What Scum is that?”

4.9
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Topic 9- Algal blooms

Stop the slime

Many things end up in our creeks and oceans that can cause algal blooms

to grow. Using the pictures below, cut out the items that cause algal

blooms to grow. Paste them in the column on the next page.

Can you think of ways to stop this happening? Write your answers in the

column.

only

problem

solving the problem

Water from a car wash Sunlight

Dog poo

Stormwater Slow flowing water

C a rd b o a rd b ox
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Solving the

problem
Problem

Is there anything else that can cause algal blooms to grow? What are they?

4.9.1
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Topic 9 - Algal blooms

Aquatic plant the silent destroyer

Aquatic plant the

silent destroyer

The main culprit in

the Barwon-Darling

bloom is a species of

blue-green algae

called , a

simple aquatic plant.

c e l l

counts of up to

600,000 per millilitre

of water have been

measured.

Algae are natural

and necessary in

healthy bodies of

water but can run

rampant in still water

with strong sunlight,

warm temperatures

a n d d i s s o l v e d

nutrients such as

phosphorus.

Blue green algae

blooms stink, form

scums and discolour

water to green, blue,

yellow, brown or

white.

Worst of all, the

algae can produce

poisons which kill

stock.

In humans, they

can cause allergic

reactions, skin and

e ye i r r i t a t i o n s ,

gastroenteritis and

liver damage.

A l t h o u g h t h e

D e p a r t m e n t o f

Water Resources

said there have been

no recorded human

fatalities, children

and the frail are at

particular risk from

drinking or swallowing

contaminated water.

Boiling does not

eliminate the toxins

and the Department

said ordinary filtration

or chemical poisoning

simply breaks the cells,

releasing toxins.

Water can be made

safe for drinking by

f i l trat ion through

activated carbon - a

processed form of

c h a r c o a l - w h i c h

absorbs the toxins.

Anabaena

A n a b a e n a

From the Sun Herald

1/12/91

Read the following newspaper article and answer the questions below.

QUESTIONS

1.What are blue-green algae?

2.What are the 3 main things that can cause an algal bloom to occur?

__________________________________________________________________

__________________________________________________________________
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3. Humans can get sick from the algal bloom. What things can humans do to avoid

getting sick?

___________________

4. Has the algal bloom reported in the article occurred in freshwater or in the

ocean? Explain your answer.

5.Are algae a good or bad thing to have in the water? Explain your answer.

6.Think of 5 different ways to prevent an algal bloom occurring.

7.Who are more at risk from getting sick from the bloom? Why do you think these

people are more at risk?

8. Use your imagination to write your own newspaper article which follows on

from .You could discuss what happened and the

preventative measures that need to be taken to stop future blooms from happening.

______________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

Aquatic plant the silent destroyer

4.9.2
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10. Ocean pollution

Concepts

The land, river and sea connection

Sources of ocean pollution

Impacts of pollution

Seagrass die-back

�

�

�

�

�

�

�

Land, waterways and sea are intrinsically linked

Ocean pollution has many sources

Ocean pollution impacts in several ways

Taking care of the ocean

In previous topics it has been shown how water draining

from the land enters the sea. The ocean is closely linked to

the land and it follows that any changes made to the land

and any pollution allowed to run off as stormwater will,

ultimately, impact on the sea.

Many waterways in this region, such as the Onkaparinga

River, Christie Creek, Field River and Pedler Creek flow

directly into the sea.

Ocean pollution has many sources. The table 2 located at

the end of this chapter shows some of the ways that

pollution can enter the ocean and how pollution can

impact on marine life.

Three main impacts of ocean pollution are:

seagrass die-back

introduced marine pests

litter

Since the late 1940s, more than 4,000 hectares of seagrass

have been lost from the area between Port Gawler and

Sellicks Beach. Seagrass meadows off the coast of

metropolitan Adelaide continue to decline significantly.

Seagrasses, unlike seaweeds (which are macro algae), are

true flowering plants complete with root systems, stems

and leaves which evolved from land plants and adapted to

marine life about 100 million years ago. They grow on

sandy or muddy bottoms and are to be found in estuaries,

coastal lagoons, bays and gulfs. Although there are 11

species of seagrass in South Australia whose meadows

extend over 9,620 square kilometres, only one,

What are seagrasses?

Zostera
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muelleri, exists in the Onkaparinga estuary.

Seagrasses are important because they :

Oxygenate the water

Recycle nutrients

Support marine animals. Seagrasses provide food and

shelter for a diverse range of small organisms called

epiphytes (plants) and epifauna (animals) which are,

themselves, an important part of the food chain of

larger organisms. Many organisms depend on seagrass

for their survival and derive nutrients from not just the

leaves, but the entire plant, including the stem and root

system. The larvae of many species of commercially

important fish, such as the King George Whiting,

depend on the food and shelter that the seagrass

provides before they migrate to the open ocean as

mature fish.

Reduce erosion. In the same way that the roots of

land-based vegetation hold the ground together to limit

soil erosion, so do the roots of seagrasses bind sand

particles together helping to reduce the movement of

sand even in strong tides and currents.

Although the ecology of seagrasses is not yet fully

understood, it is clear that seagrass does not grow well

where sunlight is obscured, and human pollution has

contributed much to the turbidity of coastal waters. The

two factors causing this increase in turbidity are:

nutrient levels

suspended solids

Sea water usually contains very little nutrient and since

most marine organisms, including seagrasses, have adapted

to living in a low nutrient environment, they are sensitive to

any increase in nutrient levels.

Pollution of coastal waters from stormwater runoff, sewage

discharge and oil spills puts seagrass communities at risk.

The previous topic describes how nutrients can give rise to

algal blooms which reduce the amount of sunlight received

by the seagrasses, however nutrients also increase epiphyte

populations that live on the seagrass and the two

phenomena together can reduce light penetration

considerably.

Why is seagrass important?

Why are seagrasses declining?

Increased nutrient levels

�
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Suspended solids

Species found in Adelaide

Suspended particles in the water reduce the amount of

sunlight filtering to the leaves of the seagrasses. Although

some sediments are derived from natural causes such as

wind-borne dust, human activities are mainly responsible

for the silt, pollution and litter that cloud coastal waters.

Even if sediment does manage, eventually, to settle on the

floor of the ocean it is often stirred up again by passing

dredges and boats.

Over 100 species of imported marine pests have

established populations in Australian waters where they

compete with local native species for habitat and food or

from large colonies which smother local species and kill

them. They have been transported to Australian waters in

the ballast tanks of unladen, or partially laden, vessels which

need the ballast to make them more stable. If the ships are

to take on a large cargo in Adelaide they would need to

discharge their ballast water prior to loading.

Living in the ballast water are small marine creatures and,

although most die before they reach the next port, a few

survive. Before the ship takes on cargo at the new port,

the ballast water is released along with any surviving

foreign creatures, some of which thrive in their new

environment and become harmful pests reproducing very

quickly.

The European Fan Worm ( )

First recorded in Outer Harbor in 1985, it can now be

found along the metropolitan coastline and across to

Kangaroo Island. So far there has been only one episode in

the Onkaparinga catchment when a snorkeller reported

sighting one at Port Noarlunga jetty in 1998.

European Shore Crab

This crab is now very commonly found on Adelaide

beaches and is beginning to have an impact on local marine

species. However, no sightings have been recorded yet in

the Onkaparinga catchment.

Although over 60 million tonnes of ballast water are

deposited in Australian ports each year, not all known pest

species have yet established themselves in Adelaide's

waters, but it may be only a matter of time before more do.

One that may arrive soon is the Northern Pacific Seastar, a

voracious predator that will devour any animal tissue it can

capture, but has a preference for shellfish. It arrived in

Tasmania in 1986 and later spread toVictorian ports, but it

is not clear whether the seastar migrates as larvae present

in ballast water or whether it adheres to the hull of ships.

There are many ways in which litter makes its way into the

sea, but much of it (see Table 1) takes a long time to

Introduced marine pests

Litter

Sabella spallanzanii

decompose. There are approximately 46,000 pieces of

plastic floating around in each square mile of ocean.

World wide, each year, plastic litter accounts for the death

of up to one million sea birds, 100,000 sea mammals and

countless fish. Currently only 0.5 percent of consumer

plastic is recycled. At 2,000 C, many plastic materials can

be destroyed, however most waste incinerators in Australia

cannot achieve this temperature.

Non-biodegradable plastic bags pose the greatest threat to

marine life. Marine animals including birds, whales, seals and

turtles often mistake plastic bags for jellyfish and then die

from intestinal blockages. Their carcasses decay but the

bag can be eaten by another animal as it survives intact. As

the plastic may take anything up to 100 years to break

down, each bag can account for the death of many animals.

Australians throw away more than two billion plastic bags a

year, most after having been used only once.

Throwing a bag ‘away’ does not necessarily mean the end

of it. Recently thousands of waste bags were carried by the

wind from a disused and forgotten dump site in Adelaide

when it became uncovered at a construction site. The bags

were still usable, even after 45 years.

Bags made from string or calico are much more durable

and comfortable to carry. Bio-degradable bags made from

tapioca starch which decomposes in 3 months are now

available in Australia. Green grocers in the United Kingdom

do not supply plastic bags and if, by chance, a customer

forgot to bring one they will charge a high price for a calico

bag.

The health of a marine environment is not easy to assess,

but two indicators that can be monitored are:

seaweed populations on reefs

water quality

�

Table 1

Item Time taken to

dissolve at sea

Monitoring marine environments

Cigarette butts 1-5 years

Plastic bottles 450 years

Nylon fabric 30-40 years

Plastic bags 20-100 years

Banana peal up to 2 years

Plastic coated paper 5 years

Tin can 50-100 years

Paper bus ticket 2-4 weeks

Cotton cloth 1-5 months

Rope 2-14 months

Painted wood 13 years

�

�
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Seaweed populations on reefs

Water monitoring

Marine protected areas and zoning

Up until very recently, (large brown kelp)

populations were considered to be a reliable indicator as to

reef health. It was a surprise, therefore, when the Port

Noarlunga, the Horseshoe, and the Aldinga reefs went into

significant decline recently and are now considered to be

under threat, even though a 1999 survey by the University

of Adelaide recorded that kelp populations were stable. It

was only to be expected that the increased sediment being

discharged by the rivers, an increased nutrient load in the

Onkaparinga estuary, and a dredging program taking place

near the reef and in the river, would cause a decline, but

why didn't the kelp survey reflect this? Obviously kelp

populations could no longer be considered a reliable

indicator, but what could be used instead?

During their survey, researchers had noted that much of

the red encrusting seaweed living on the reef surface had

disappeared and been displaced by mussels. As large brown

kelps use red seaweed to attach themselves to the reef,

today's scientists find that red seaweed populations can not

only give more reliable indication as to the health of a reef,

but warn of a posssible decline several years into the

future.

Scientists are presently hoping to find a way to re-seed kelp

on the Port Noarlunga reef.

The takes regular water

samples at metropolitan beaches to monitor ‘faecal

bacteria’ (bacteria derived from faeces that can be fatal if

swallowed), and ‘turbidity’ (murkiness). More frequent

tests are carried out during the summer when more

people use the beach. Results are posted on the EPA

website (see at end of this topic) as

‘good’, ‘moderate’ or ‘poor’ depending on which category,

established by International and State guidelines, best

describes the water. Beaches within the Onkaparinga

catchment, such as Port Noarlunga and Moana beaches, are

included in the testing program.

There are many ways in which the marine environment can

be protected. Government agencies are in the process of

implementing several initiatives, including:

marine zoning and protected areas

Adelaide coastal waters study

aquatic reserves

There are six marine zoning plans being implemented for

the South Australia coastline under which sections of the

coast will be designated to specific activities such as:

aquaculture

conservation (marine biodiversity)

commercial fishing

protection of a cultural site

recreation (for example sailing or swimming)

Ecklonia radiata

Environment Protection Agency

recommended resources

Protecting the marine environment

�
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resource extraction (for example mining)

shipping

Each of these zones will then be designated a Marine

Protected Area (MPA) which will make the activity more

sustainable by limiting and controlling it. The first plan, for

the Gulf Saint Vincent is in the development stage while

one for the Spencer Gulf region is currently awaiting

approval.

South Australia’s Representative System of Marine

Protected Areas is a series of multiple use Marine

Protected Areas proposed to conserve representative

examples of South Austalia’s marine biodiversity (more than

80% of the species of our southern temperate coastline

are found nowhere else in the world). A marine reserve

covering the Encounter Bay, Backstairs Passage and

northern end of Kangaroo Island is being developed as a

pilot to test the concept of an area used for multiple

activities including conservation and recreation.

The Adelaide Coastal Waters Study began in 2001 to

address gaps in knowledge about the marine environment

in Gulf SaintVincent. In particular the area from Port

Gawler to Sellicks Beach and about 20 kilometres offshore.

The study looks at the chemical, physical and biological

processes and will provide background knowledge to

enable future management of the area.

Aquatic reserves, such as the Port Noarlunga reef and

Aldinga reef aquatic reserves, have been established to

protect the diverse fauna and flora living on the reef. These

rocky habitats support a range of algal and faunal

communities which are not found any where else in the

world.

Research a marine introduced pest.

Debate: should people be allowed to fish on Port

Noarlunga reef?

Should people be made to pay for their shopping bags?

Try the

One student working alone or several students

working in groups can write a jingle, magazine,TV or

radio advertisement to encourage people to be more

concerned about sea pollution.

Students choose a marine pollution issue and imagine

they are animals living in the affected area. Ask them

to think of problems they would encounter. How

would they overcome them? Would they survive?

These issues can be explored further by writing a story

about their adventures or designing a poster to save

their ecosystem from destruction by humans.

Marine Protected Areas (MPAs)

Coastal Waters Study

Aquatic reserves

Lesson ideas

Effect of oil on feathers experiment
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Seagrass project: What animals live in seagrass? What

products are made out of seagrass? Why is seagrass

important? What happens when seagrass dies? Can

too much seagrass be a bad thing?

Discuss what wastes are produced:

a) by neighborhood industries

b) on farms

c) by an average household

How many of these items can end up in the ocean?

How will they get there?

List the method of disposal for each type of waste.

Ask each student to conduct a survey of his or her

family.

Results of EPA beach water monitoring

Marine Education Society of Australia. Range of activities

and information

Impact of oil on wildlife

A range of fact sheets on marine pests.

information on plastic bags.

Brochure produced by the Coast Protection Board on

seagrasses of South Australia.

Recommended resources

http://www.environment.sa.gov.au/reporting/coast/b

each.htm

http://oils.gpa.unep.org/facts/wildlife.htm

http://www.mesa.edu.au

http://www.marine.csiro.au/crimp/Marine_pest_info

sheets.html

http://www.abc.net.au/science/features/bags

http://www.denr.sa.gov.au/coasts/pdfs/seagrasses.pdf
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Topic 10 - Ocean pollution

Pollution Problems

Task: fill in the gaps in the table below relating to pollutants, source and impacts.

Then draw a picture of possible solutions to the pollution problems.

Oil

Litter and

waste thrown

overboard

Strangles

birds and

animals

s e w a g e

Li t ter
Schools,

beaches

Eaten by

animals causing

death

Pollutant Source Impact Solution
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Topic 10- Ocean Pollution

Pollution solution

YOUR TASK:There has been an oil spill at Port Noarlunga.You are a

famous inventor and have just created a new oil pollution remover,

but it is yet to be used.

The City of Onkaparinga has heard about your invention

and have asked for your help. You decide to help them out.

The Council has tried many ways to remove the oil but has not had

any luck.

What special features does it

have?
Illustrate your oil remover

invention

How does it work? Draw your invention in action



The Council liked your pollution solution. They now have provided

you with money so you can promote your invention to the rest of the

world! Design a brochure,to promote it. Use a new sheet of paper to

create your brochure. Remember to add the following details on it:

- how customers can buy it

- what it does

- how much it costs

- your company name

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 Council has asked for your ideas on how to stop oil spills happening

again. Provide them with a list of your ideas.
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Topic 10 - Ocean Pollution

A day at the beach

When you go to the beach you see many things.

Some belong there, some do not. Can you

work out which ones should be looked at and

left, which should be recycled or which should

be placed in the bin?

Task 1: cut out and paste the pictures below into their correct

boxes on the next page.

Task 2:There still are some empty boxes. Draw your own pictures

to fill in the gaps.
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Look and

leave
Recycle Put in the

rubbish bin
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Topic 10 - Ocean pollution

Effect of oil on feathers

Experiment

Backgound

Aim

Introduction

Method

Class discussion suggestions

Before you run this experiment you may like to discuss

or get students to research oil pollution, it’s sources and

methods for ocean clean up.

A worksheet is provided to

complement this activity.

You may like to get students to complete this activity in

small groups or perform it in front of the class.

Effect of oil on feathers

To investigate the effect of oil and detergent on feathers and

on bird life.

Fill a glass with clean water. Dip a feather in and look

into the glass. When you pull the feather out, It will be

mostly dry.

Pour some cooking oil onto the water’s surface.This

floating oil may form a thin layer as it spreads out. This

represents an oil slick in the ocean.

Push the feather into the oily water. Now pull the

feather out of the glass. You will find it is covered in oil.

The oil has stuck to the natural oils in the feathers and

clogged it. You will notice the feather structure has been

damaged.

Fill another glass with clean water. Add some detergent

and push a new feather into this.

Pull the feather out. Notice it is soaked in water. It is

no longer waterproof and does not maintain its fine

structure.

When you pulled the feather out from the clean water,

the feather appeared to be dry. Why is this the case?

The trapped air layer makes the feather waterproof.

This feature enables birds to sit in the water and then fly

Oil spills have the potential to cause many problems for

marine animals. This experiment demonstrates the effect

of oil on bird feathers and why oil is a major problem in

the marine environment.

�

�

�

�

�

�

straight after. It also helps to insulate the birds, keeping

them warm.

After the feather is coated in oil, how would coastal

and marine animals be effected by this? Seabirds are

particularly sensitive to oil. In a cold climate an oil spill

the size of 2-3 square centimetres can be enough to kill

a bird. The insulating effect of the plumage is destroyed

by the oil, and the bird freezes to death (hypothermia).

If a bird gets smeared with a lot of oil, this may clog the

feathers and make it impossible to fly. Marine mammals

are affected in differing ways depending on the species.

In addition to hypothermia, other effects include eye

and skin lesions, stress, stomach ulcers, damaged

airways and haemorrhaging.

Discuss why detergent is used to remove the oil from

bird feathers. Are there any other ways to remove the

oil? Birds are washed with ordinary washing up liquid.

The detergent works on the feathers in the same way

it works to remove grease from dirty dishes. However,

the birds may need to be washed several times and

then may have to wait up to a month before being

released back into the wild. Australian researchers

have recently discovered that an iron powder spray

(like talcum powder) can soak up greasy slicks on bird

feathers. The oil sodden iron is then stripped away

using powerful magnets in a manner that doesn’t

disrupt the bird’s waterproofing.

For more information visit:

�

�

http://www.abc.net.au/science/news/enviro/EnviroRe

publish_1062204.htm



Name: ________________

1. Birds are able to live in the rain and swim in the ocean without

getting very wet. How do they do this?

2. Oil spills cause problems for marine animals

TRUE/FALSE? Explain your answer.

3. Birds are not the only animals living in the ocean which are affected

by oil spills. List 6 other affected animals.

4. Pick one of the animals which you listed above. How are they

affected by the oil?

5. After oil spills, animals such as birds are washed but then kept in

captivity for a while before release. Explain why this happens.

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

________________ _________________ _________________

_______________ _________________ _________________

__________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

do not

Effect of oil on feathers
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6. Oil is not the only form of pollution that ends up

in the ocean. Fill in the table below to show what

other ocean pollutants there are and where they

come from.

Oil accidental spills from oil carriers

7. Use each of the letters in the word POLLUTION to create

new words to describe how you feel about pollution in the

environment.

8. Write an article for a newspaper, design a cartoon or create a

song to show how oil and other pollutants can be prevented

from ending up in the ocean.

Pollutant Where does it come from?
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11. Woeful Weeds

Concepts

Plants from similar climates can be the most
serious environmental weeds

What is an Environmental Weed and why are
they a problem?

�

�

�

�

�

�

How do environmental weeds impact on the

environment?

How are they controlled?

Space, soil moisture, pollinators and nutrients. Weeds

might form a dense cover and prevent the emergence

and regeneration of native seedlings.

Change of habitat and ecology through creating extra

shade and altering the soil chemistry.

Provision of only limited food resources or habitat to a

small number of indigenous species, whilst taking

resources from the indigenous plants which constitute

food and habitat for native species.

Promoting the spread of pest animal species, such as

foxes and starlings which feed on their fruits.

Many plants brought to Adelaide from other countries or

even other parts of Australia do not grow well here

because the climatic conditions such as unsuitable rainfall

and temperature. The conditions are too different from

where the plant has evolved and adapted. It may also be the

case that the local insects especially like eating the non-

local plants and eat them so much that they cannot grow.

This is often the case with garden vegetables unless we use

insecticide.

On the other hand, plants which we introduce here from

places with similar climate can grow very well, making them

popular choices for gardens, pasture grasses and crops.

Sometimes these plants move out of their designated areas

and start growing in conservation areas and other places of

indigenous vegetation, such as creek lines and bush patches

on farms.

A weed can be basically defined as a plant growing in a

location where we do not want it to grow. An

environmental weed is a non-indigenous plant growing in a

location where it may pose a threat to the ecological

integrity of a natural area. Threats include:
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Weeds in the Onkaparinga Catchment

Classification of weeds

Examples of garden plants and crops which have become

environmental weeds in the local area include Olives,

Phalaris grass, Kikuyu grass,Willows,Ash, Boneseed, Sweet

pittosporum, Watsonia and Bridal creeper just to name a

few. Weeds mostly reach these areas via seed or cutting

dispersal by birds, animals, humans, wind and water.

Australian native plants can become bad environmental

weeds in other countries with similar climates as well. For

example, Eucalyptus trees are considered to be weeds in

America and Golden wattle,Australia's national floral

emblem, is a bad weed in South Africa. There are also

many Australian native plants which have become weeds in

different parts of Australia. For example Sweet

pittosporum (Pittosporum undulatum) is native to northern

Queensland. It has been introduced to other states as a

garden plant. The sticky orange fruits it bears are eaten by

starlings which spread the seed. Sweet pittosporum is now

invading many bush areas throughout NSW and the wetter

parts of the Adelaide Hills. The dense shade that this tree

provides prevents other plants from growing beneath it

which also inhibits natural regeneration of our Stringybark

forests and encourages Starlings to move into these areas.

Other Australian natives which have become weeds in the

Onkaparinga catchment include Sydney golden wattle

(NSW Acacia longifolia var. longifolia), Golden wreath

wattle (WA Acacia saligna), (QLD Casuarina glauca),

(Grevillea rosmarinifolia) and Flinders ranges wattle

(northern SA Acacia iteaphylla).

A combination of favourable climate, large seed supply and

a lack of natural predators or plant eaters will increase a

plant's weed potential.

Weeds can generally be classified into groups based on the

areas they tend to invade such as bushland weeds,

watercourse weeds. Many weed species will invade several

habitat types. The Weed Identification Charts at the back

of this folder are arranged in this manner. Weeds can also

be classified based on their size as outlined below.

Smaller ground cover plants such as

grasses, which do not form woody stems, may be annual or

perennial. Onkaparinga catchment examples include

Freesia, Bridal creeper, Phalaris,African feather grass,

Fennel,Watsonia, Kikuyu, Rice millet and African daisy.

Shrub-like non-indigenous plants which

often provide very direct competition to natural

regeneration and new revegetation. Onkaparinga

catchment examples include Gorse, Blackberry, Boneseed,

Herbaceous weeds:

Woody weeds:
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Erica and Broom.

Trees mostly introduced to the area as

garden plants but often have invasive tendencies. Some are

deciduous which can also directly impact on water quality.

Onkaparinga catchment examples include Willow,Ash,

Olive, Sydney Golden Wattle, Poplar, Sweet Pittosporum

and Cottoneaster.

Controlling weeds in bushland, watercourses, roadsides and

crops is a laborious andexpensive process. Many weeds

have seed which can survive in soil for many years. This

means that these weeds can continue to pop up long after

adult plants have been removed from a site. Some

herbaceous, annual weeds such as Watsonia, Freesia and

Three cornered garlic have a short growth period each

year, giving us only a narrow opportunity to treat these

plants before they become unreceptive to herbicide.

Aside from the physical barriers to removing weeds, there

are also many social barriers. There is still a strong belief

that any plant is a good plant because it provides oxygen.

Yet the benefits of oxygen provision are far outweighed by

the destruction these plants can cause to local plants,

wildlife and water quality. Despite the detrimental

environmental and financial cost to society, some people

are still very attached to trees and plants in their area or

gardens, which are in fact serious environmental weeds.

Weeds such as Erica and Broom are still available in many

local nurseries and some of the push for water efficient

gardens has taken people towards South African plants

which grow well here with little water - perhaps a little too

well. There are already two species of trendy South African

grasses suddenly appearing in creek beds and roadsides

throughout the Onkaparinga catchment. Many people have

attachments to deciduous trees from the classic English

gentleman’s garden tradition, which has sucked our rivers

dry for the last 150 years.

Everyone is of course entitled to their opinion, but should

the aesthetic pleasure of few continue to cost the rest of

us? There is a huge variety of beautiful plants out there

which are completely benign in the local environment with

no weed potential whatsoever. There is also a huge variety

of local indigenous species which enhance the

environmental integrity of our local area. With so many

choices, do we really need the weeds?

Exotic trees:

Controlling weeds

Lesson ideas

�

�

�

Students can use the charts at the

back of this folder to identify environmental weeds in a

local natural area near the school. Students can record

whether the weeds are flowering or not and examine

the bark, leaves and fruit for evidence of use of the

weed by insects or birds.

Have a group of students watch an exotic tree and

another group watch an indigenous Eucalypt and

record the birds that use these plants. Compare results

and discuss any difference in use by birds.

Have a group of students watch an exotic tree and

Weed Identification

another group watch an indigenous Eucalypt and

record which birds use these plants. Compare and

discuss results.

Have groups of students research a weed found in their

local area and answer:

-From which country did the weed originate?

-For what purpose was the plant imported and why is

(or was) it important?

-At what time of year does the weed flower?

-Does the plant provide food or habitat to any native

or introduced species? Why is the weed a problem in

natural areas?

-Is the plant sold in the local nursery?

-Name a specific location where they have seen this

plant growing. What steps can be taken to prevent this

weed from spreading?

-Draw a picture or take a photo of the weed.

-Students can present their results to the class. Extra

marks can be awarded if they bring a cutting into the

classroom.

Show deciduous tree clippings to the class and discuss

where the plants come from, how they spread, how

they impact on the environment. Explain that many

people really love these types of trees and don't like

them to be cut down. Ask students to pretend they

work for the council. The council knows that some

Willows in the local creek which runs straight into a

reservoir are threatening biodiversity and water quality

in the area. It is their job to write a letter (or present

a talk) to residents living near the creek, some of

whom may be passionately fond of Willows. Make sure

that students explain to the residents why the trees

need to be chopped down and how they intend to

restore the area after the trees have gone. (See fact

sheet titled

included with this topic).

Start a media file of articles appearing in your local

paper concerning weed management issues in your

local area. (Examples have been provided in this

chapter). Students can research any likely benefits or

disadvantages of the plants concerned and then discuss

how community attitudes can be managed.

Participate in the ‘Weedbusters’ program offered by

your local Animal and Plant Control Board.

Organise a debate. Divide students into groups and

ask each to represent the interests of a community

group, industrial company or residential household.

Each group can research and develop a portfolio of

material, both of the issues and of the interests of each

of the organisations involved. The teacher, who plays

the role of the council or other managing body, can

serve judgment based on the strength of the arguments

given during the debate.

�

�

�

�

�

The truth about deciduous trees in the

Onkaparinga catchment

Recommended resources

http://www.treesforlife.org.au/rogues/menu.html

For an excellent website on native vegetation and land
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management.

An outline of the cost of controlling weeds in South

Australia, and a list of nationally significant South Australian

weeds.

Information on how bushland and pasture weeds are

controlled.

For a list of common garden plants that have become

environmental weeds

(The "weeds section" includes photographs

and identification tips for local weeds).

Discuss this list with your school

grounds committee to ensure your school is not

contributing to the problem of environmental weeds.

http://www.environment.sa.gov.au/reporting/biodive

rsity/introduced/pest_plants.html

http://www.mlrapcb.net (This is the website of the

Mount Lofty Ranges Animal and Plant Control

Board)

http://www.urbanforest.on.net/backyard-q07.htm

.
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Topic 11 - Woeful weeds

Deciduous trees in the Onkaparinga catchment

Fact Sheet

With the exception of

a couple of species

indigenous to Tasmania,

there are no Australian

native trees which are

truly deciduous i.e.

they lose all of their

leaves in autumn. All

of the deciduous trees in Australia have been brought

here from other countries as ornamental garden

plants or food plants. Whilst most are very well

managed and provide us with delicious fresh fruit,

some deciduous trees have the ability to spread into

areas where they can cause serious problems for our

local environment.

Three species occurring in the Onkaparinga

Catchment area currently causing problems are

Willows,Ash and Poplars.

All grow very well in watercourses and are able to

spread of their own accord.

All drop their leaves in autumn which pollutes

local waterways. Leaves rot very quickly and

deplete the water of dissolved oxygen, leaving no

oxygen for fish, frogs and maroinvertebrates.

Rotting leaves add nitrogen and phosphorous to

the water which can in turn promote the growth

of harmful algal species. Some algae are extremely

toxic to anything touching or drinking the water.

When the algae dies, oxygen levels are further

depleted. If all of the oxygen is used, the rotting

process cannot continue and water becomes

anoxic and very smelly. Almost no wildlife can

persist in these conditions.

They provide habitat to feral species of birds such

as Blackbirds and Starlings which compete with

our native birds.

They provide almost no habitat to natives species,

particularly over the winter months when they

have no leaves.

Problems caused by all three species

�

�

�

�

�

Other problems withWillows ...

�

�

�

�

�

�

Over the summer months,Willows provide very
dense shade. This shade prevents other plants from
growing beneath them.

Without an understorey beneath the Willows, the
river banks are bare earth and easily eroded by water
flows. Eroded sediment makes the watercourses
murky, causing problems for fish as their gills become
clogged and they can no longer see their prey in the
cloudy haze.

Many of the plants which naturally grow along river
banks are excellent for filtering out excess nutrients
and keeping the water clean. These plants cannot
grow beneath Willows, so the opportunity for
filtration to happen naturally is lost.

Willows have a shallow, fibrous root mat which can
often be seen along the base of infested creek beds.
This root mat prevents the water from digging a
channel downward but rather pushes the water
sideways. In high flows this can lead to serious
flooding on nearby property.

Willows are extremely thirsty, using more than twice
the amount of water of most native species. There
are anecdotal reports of dry creeks flowing again only
hours after Willows have been removed.

Small twigs and branches which snap off Willows can
take root and grow very quickly into large trees,
making control difficult.

Note: Deciduous trees are not problematic in their own countries

because they generally come from colder areas where the

temperature of streams only allows for very slow breakdown of

leaves.

A local creek infested with Willow trees. Note the bare banks

without any reeds or other native vegetation.

Local creeks and rivers
become polluted with
exotic leaves during
autumn and winter.
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Topic 11 - Woeful weeds

Media clippings for discussion

Sunday Mail 30/05/2004 The Courier 26/05/2004

The Courier 19/05/2004
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Media clipping for discussion

Read the three articles on the opposite side of this page and answer the following questions.

What problems do deciduous trees cause in the local environment and what are the benefits from

removing them from creek lines?

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

...........

Why are some members of the community opposed to removing deciduous trees?

What is your opinion on this issue: Do you think deciduous trees should remain or be removed?

Give reasons for your answer.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

.............................................................................................................................................................................................
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Media clipping for discussion

SouthernTimes 13/08/2003
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12. Feral animals in the Onkaparinga
catchment

Concepts

A real threat to biodiversity

Feral animals of the land

�

�

�

�

�

�

�

�

�

�

�

�

�

Introduction to feral animals

Their impact on the Onkaparinga catchment

The International Convention on Biodiversity and World

Conservation Union has, in the last decade, identified

invasive species as the second greatest threat to

biodiversity after habitat loss. Since the time of European

occupation, 55 species (27 bird, 25 mammal, 2 reptile, and 1

amphibian) have successfully established themselves as feral

animals in Australia. A feral animal is any animal that

escapes from domestication and becomes wild.

The dodo of Mauritius is a well known example of an

animal that evolved in isolation over thousands of years and

therefore lacked instinctive survival mechanisms that could

protect it from predation by dogs introduced by settlers.

Much of Australia's unique fauna is similarly vulnerable to

the impacts of invasion.

Nearly all of Australia's feral animals were introduced in the

last two hundred years by humans and mostly to serve a

specific purpose, such as:

agriculture (Goats, Pigs)

pets (Cats, Birds, Dogs)

logistics (Camels, Horses)

biological control (Cane Toads)

sport (Foxes, Rabbits)

Those that managed to escape from captivity were able to

establish themselves by finding habitat, food and breeding

partners.

Most of the feral species that have flourished in Australia:

are omnivorous or able to adapt quickly to an

alternative diet when their customary food is in short

supply

can derive most of the moisture they require from

their food and can survive when water is scarce

originate from a country that has a similar climate

have a high rate of reproduction

are considered pests in other countries that are

outside their home range

have few predators
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Feral animals in the Onkaparinga catchment

Issues for management

The feral animal that can be held responsible for more

extinctions in the Onkaparinga catchment and the Mount

Lofty Ranges than any other is the Red fox which spread

from the eastern states where it was introduced in the

1860s. By the 1920s it was already considered a pest there.

The diaries of trappers in the Mt Lofty Ranges record how

a good Saturday would yield a dozen Brush-tailed bettongs

(an endemic marsupial) in the 1930s but that, by the late

1940s, not a single specimen could be caught. These

records correlate with the population explosion of foxes

throughout the region.

Another local extinction, largely blamed on foxes, is that of

the Tammar wallaby which, though once common on the

plains and in the hills, disappeared from the region by the

late 1940s. It is easy to demonstrate that foxes are largely

responsible for the demise of native animals, one need only

visit places that have no foxes, such as Kangaroo Island, to

see the abundance of fauna that exists in their absence. In

the Adelaide Hills, fox densities can be as high as 8 per

square kilometre. Anyone who owns chickens or lamb-

bearing sheep could testify to the damage they wreak!

Other feral mammals common to the catchment include:

the European rabbit, Brown hare, Cat, House mouse, Black

rat and Brown rat. There have even been reports of small

herds of feral goats roaming the Adelaide Hills.

There are several species of birds including the Blackbird,

Starling, Sparrow, Goldfinch, Spotted turtledove and Rock

pigeon which were introduced by ’acclimatisation societies’,

whose sole charter was to introduce plants and animals

from the homelands to make settlers feel ‘more at home’.

These same societies also bred rabbits in captivity and

released them by the dozen to breed in the wild. Some

Mallard, escaped from duck breeders' pens, have cross-bred

with native ducks to such an extent that pure strains have

become rare.

The impacts caused by a feral animal need to be significant

and measured in precise economic terms before the

government will approve any program for its control. The

cost to farmers of rabbits which includes crop damage and

competition for grazing with cattle and sheep, is estimated

to exceed $600 million per year. Their impact on the

environment, however, which includes erosion, loss of top

soil and competing for food sources with native animals, is

harder to assess in economic terms. Fox control programs,

for example, are likely to be put into effect only if large

5.12



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

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

numbers of sheep farmers complain of losing their young

lambs to foxes.

Putting out bait poisoned with 1080 poison is effective

against foxes who, like dingos and other canines, quickly

succumb. Because most native animals have a high

tolerance of it (the poison is derived from a tree native to

Australia), 1080 is a ‘targeted’ poison and, therefore, a

preferred means of control. Because it also kills domestic

dogs, for whom there is no antidote, baiting programs are

unpopular near to settled areas and it is here that fox

populations are at their highest. Strict laws governing

baiting programs make them difficult to put into effect;

these include:

warning signs to be erected on the fences of ‘baited’

areas

community notices to be posted in local newspapers

and notice boards

baits not allowed to be laid within 500 metres of a

dwelling

Prior to European settlement, the Onkaparinga River and

its tributaries were well stocked with several species of

native fish including River black fish, Southern pygmy perch,

Congoli, Flathead gudgeon and Galaxias. (See

Folder 2 for further information on local native

fish.) Most of these fish were quite small (<15 cm), not

particularly sporting to catch or edible compared with

their European counterparts. Consequently, Brown trout,

Rainbow trout, Redfin, Mosquito fish and European carp

were introduced over the following 150 years.

Of these introduced species,Trout and Redfin are the most

voracious predators, feeding on smaller fish including their

own young. Mosquito fish (Gambusia), a native to Mexico,

is far more aggressive and, although about the same size as

most native fish, will attack them, often maiming them and

making them easy prey for Trout and Redfin. Redfin also

carry diseases which can be lethal to native fish. Whilst

European carp are carnivorous only when immature, they

are still able to feed on juvenile native species. Although

adult Carp are herbivorous, feeding on plant matter buried

in the sediment on the bottom of creeks and rivers, it is

their method of feeding that renders them the most

harmful to waterway ecology of all introduced fish. They

feed by sucking mud in through their mouths and filtering

out edible matter, pushing the mud out across their gill

rakers. This method of feeding not only causes turbidity

which cannot be tolerated by many native species, but it

also uproots native aquatic plants that provide them with

habitat. Of the original species of native fish in the

Onkaparinga catchment, the River black fish and Purple

spotted gudgeon are now locally extinct. The other native

species are persisting though in much smaller numbers.

Neither native, nor for that matter, feral fresh water fish

are considered to have much commercial value and for this

reason little is spent to ensure their survival or control.

�

�

�

Ferals in the fresh water

Issues for management

Catchment

Connections

Native species are now in serious decline yet, despite this,

sports fishing clubs are still allowed to release baby trout

into the Onkaparinga for game fishing purposes. Many

experts and members of the community have voiced

opposition to this practice, yet it has not been banned by

the South Australian Fisheries Department.

Have students research a feral species found in the

Onkaparinga catchment to determine:

- it’s origin

- the reason for its introduction

- how long it has been in Australia

- whether it is a pest in other countries

- how it became a pest species

- what the impacts are of this species on the local

environment

There are many animals which are considered

extremely high risk and are not allowed into Australia

unless they are kept in high security enclosures or

zoos. These include Hamsters and Dwarf Meercats.

Despite this, people are always trying to bring exotic

animals into Australia as pets both legally and illegally.

Discuss with students any attributes they can think of

that could enable the animal to become feral. How

might the Animal and Plant Control Board decide

which animals may be allowed into Australia and which

ones may not?

Complete the worksheet included

with this topic. A good understanding of the issues

surrounding exotic plants and animals is necessary to

complete this activity. To make this activity easier,

discuss the issues with students and make up

appropriate questions for the class’s comprehension

level.

Website of the Mount Lofty Ranges Animal and Plant

Control Board with some excellent fact sheets on rabbits

and foxes.

Federal government web page on feral species throughout

Australia with excellent information on the most damaging

culprits.

A cute story about rabbits in the Australian landscape

Lesson ideas

Recommended resources

�

�

� Invasion by Aliens

http://www.mlrapcb.net

http://www.deh.gov.au/biodiversity/invasive/ferals/in

dex.html

http://www.abc.net.au/science/k2/trek/s51214.htm

http://www.waite.adelaide.edu.au/school/Habitat/ra

bbitthare.html
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Local informative webpage belonging to a leading

researcher of rabbits and hares in South Australia. This

page details the differences between these two different

species.

A brief introduction to a number of animals introduced to

Australia. This page also outlines the reasons for

introduction.

Information on some of the fish introduced to Australian

creeks and rivers.

Extremely comprehensive page on European Carp

A webpage from NSW on feral fish. Many of the pest

species there are the same species as here.

http://rubens.anu.edu.au/student.projects/rabbits/wi

ldanim.html

http://www.nativefish.asn.au/exotics.html

http://www.irysec.vic.edu.au/sci/introduced/carpfact

.html

http://www.fisheries.nsw.gov.au/hab/gen/alien_fish.ht

m
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Topic 12 - Feral animals in

the Onkaparinga

Catchment

Invasion by Aliens!!

Imagine if an Alien space ship arrived in our local area. The Aliens cannot communicate with us and

they have weapons, which are far more effective than anything we have ever seen. They use these

weapons to kill us if we try to take our food or move back into our houses. The Aliens have different

food requirements to us, so they destroy our supermarkets and our crops to make way for their food

crops which are poisonous to almost all of us. They destroy our houses to build special Alien houses

which have none of the things we are used to such as toilets and bathrooms. They will not share their

homes with us. They have also brought with them strange animals which hunt us when we are not

being careful. Some of their pets look like humans, but are bigger and stronger and very aggressive.

In just a couple of places the Aliens have left a few human houses and a very small amount of human

food. However, the strange alien food plants which we cannot eat are beginning to grow in these last

remaining food areas and we do not know how to control this invading species. Furthermore, a few of

the strange human-like pets have run away from their alien masters and decided that they also like to

eat our food supply. The hunting pets also venture into our last areas of food which makes it difficult

to stay out long enough to gather food for ourselves, let alone our families. People are starting to

become ill because they cannot find enough healthy food to eat.

The human-like pets have diseases which some of us are catching and are unable to overcome. Our

diet is no longer varied enough for us to obtain sufficient vitamins for fighting off disease. Some of us

have special diets, but these plants only grow in very small areas where the alien crops are because

there is a special type of soil there. Therefore, those of us with special diets are running out of food

the fastest and dying of starvation.

Many of us have died but there is still a small population holding on (approximately one tenth of our

original numbers).

Most of us are bigger humans but we are not as healthy as we used to be, because we are still having

trouble finding essential vitamins and minerals in our limited food sources. Our homes have not been

well maintained because of a lack of available natural resources for doing so.

10 years later

Some of us are finding that we can tolerate eating a small amount of the strange

food which the Aliens have brought with them. We are also learning to avoid the hunting animals.
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Invasion by Aliens!!

Some of the Aliens have decided that they like to visit the human habitats. We are very frightened at

first, because we think that the Aliens are there to hunt us, but instead they seem to sit quietly and

watch what we are doing. Next, they start to pull up the Alien food crops which are invading out food

supplies and are even starting to plant a variety of the food plants that we so desperately need to

provide us with vitamins and minerals. It seems that the Aliens have also realised that they need us to

help keep the right levels of carbon dioxide in the air because we are twice as effective at doing this

than the introduced pet humans are.

1. Think about and write down some of the things Aliens can do to help ensure the

survival of a variety of humans.

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

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

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

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

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

2. Does the scenario have any similarities to the environment in

your local area? Explain your answer.

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

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

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

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

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

3. What might be the real-life equivalents to the , , the ,

, , the , and

?

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

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

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

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

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

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

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

Invasion by Aliens

Aliens the humans human-like pets

the hunting pets the special diet humans invading Alien food supply Alien homes

human homes
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S ince they were introduced for recreational
hunting in the mid-1800s, foxes have spread

across most of Australia. They have played a major
role in the decline of a number of species of native
animals and they also prey on newborn lambs.
Control of foxes relies heavily on conventional
techniques such as shooting, poisoning and fencing.
In the future, a combination of biological and
conventional control methods may be able to
reduce the damage foxes cause.

History
The European red fox was deliberately introduced
to Australia for recreational hunting in 1855 and
fox populations became established in the wild in the
early 1870s. Within 100 years the fox had spread across
most of Australia, though it currently does not occur
in the tropical north and some off-shore islands remain
fox free. In 2001, evidence began to emerge suggesting
that foxes had been introduced into Tasmania, which
was previously fox free.

Ecology
The fox survives in many different habitats, including
urban, alpine and arid areas. Outside urban areas,
it appears to be most abundant in lightly wooded
areas that are typically found in agricultural landscapes
offering a wide variety of shelter and food. 

During the day, the fox sleeps in dens, logs
and other shelter — it is mainly active at night.
The fox eats almost anything, scavenging and preying
on whatever is available. Its main food source is small
animals, but it also eats insects and fruit, particularly
in summer when preferred prey is less abundant. 

Both males and females are sexually mature at the age
of one year. Litters, averaging four cubs, are born during
August and September, and emerge from the den in
late spring. The cubs move away from the family
territory in late summer or autumn. 

Causes of fox mortality include shooting, trapping
and predation by dingos. Diseases such as mange and
distemper may also be a significant cause of death in
fox populations.

Impact
The fox has played a major role in the decline of
ground-nesting birds, small to medium sized mammals
such as the greater bilby, and reptiles such as the green
turtle. It is thought to have caused a severe reduction in
populations of many other threatened species, including
the bridled nail-tail wallaby and the night parrot.

The fox causes significant economic losses to farmers
by preying on newborn lambs, goat kids and poultry.

The fox could also act as a carrier of rabies, should the
disease accidentally be introduced into Australia. Rabies
mostly affects members of the dog family, but can also
be passed on to humans, livestock and native mammals.

Control
In the past, bounties have been paid to remove foxes
from the wild, but these have rarely been effective in
reducing the damage caused by foxes. Similarly, hunting
does not seem to have had a significant or lasting
impact on fox numbers or the damage they cause.

European red
fox

(V
ulpesvulpes)

Distribution of the European
red fox in Australia

Adapted from: Clarke GM et al (2000).
Environmental Pest Species in Australia.
Internal report, Department of the
Environment and Heritage, Canberra.



Fencing and broadscale fox control with poison baits
has been used successfully in Western Australia, allowing
populations of some native mammals to begin to recover
and return to former habitats. Similar control activities
have been undertaken in eastern Australia. Such control
can ease the pressure on populations of native animals,
but it is expensive and must be maintained indefinitely. 

Preventing the introduction of foxes to new areas, such
as islands, is a high priority. Islands are often refuges
for animals no longer found on the mainland.

The use of poison baits for fox control must take into
account possible effects on non-target species. Burying
baits reduces the likelihood of the baits being taken
by native animals, and foxes can still find them. 

Scientists are investigating ways to improve conventional
fox control methods to make them more effective and
humane, and less likely to harm non-target animals.
New biological control techniques are also being
investigated. These include a vaccine to prevent
pregnancy. 

Foxes are less common where dingos are present,
and this may be another form of biological control.
Researchers are looking at the interactions between
foxes, dingos and feral cats; their findings could help
in integrating fox and feral cat control.

How the Australian Government
is dealing with a national problem

Predation by the European red fox is listed as a key threatening
process under the Commonwealth Environment Protection and
Biodiversity Conservation Act 1999 (the EPBC Act). Under the
EPBC Act, the Australian Government in consultation with 
the states and territories has developed the Threat Abatement 
Plan for Predation by the European Red Fox.

The threat abatement plan aims to reduce the impact 
of predation by foxes by:

• implementing fox control programs in specific areas
of high conservation priority

• encouraging the development and use of innovative
and humane control methods for managing foxes

• educating land managers to improve their knowledge
of fox impacts, and to ensure skilled and effective
participation in control activities

• collecting and disseminating information to improve our
understanding of the ecology of foxes in Australia, their
impacts and methods to control them.

Fox control programs need to be coordinated with other activities
that may be taking place, including the on-ground protection of
threatened plants and animals and control of other invasive species
such as feral rabbits and feral cats. The plan provides a framework that
enables the best use of the resources available for fox management.
The Australian Government works with the states and territories
to deal with this national problem.

More information about the Threat Abatement Plan for Predation
by the European Red Fox can be found at http://www.deh.gov.au/
biodiversity/threatened/tap/foxes/index.html

Further reading:
Saunders G, Coman B, Kinnear J and Braysher M (1995).
Managing Vertebrate Pests: Foxes. Australian Government
Publishing Service, Canberra.

Illustration of European fox by Karina Hansen McInnes

Printed on recycled paper (2004)

For further information, contact: 

GPO Box 787 Canberra ACT 2601 
Phone: 1800 803 772 
Web site: http://www.deh.gov.au 

Foxes are one of the most widely distributed feral animals 
in Australia and can be found in most habitats, except in the
tropical regions of the far north. They prey on a wide variety
of small animals. Photo: C Marks

Foxes can be poisoned using baited meat, or specially prepared
baits like the one shown here. Baits are often buried to reduce the
chance of them being taken by native animals. Photo: Animal
Control Technologies Australia



T he feral European rabbit is one of the most
widely distributed and abundant mammals

in Australia. It causes severe damage to the natural
environment and to agriculture. Feral rabbit control
is complicated because of welfare and harvesting
issues, and because both native and introduced
predators feed on feral rabbits in many parts of
Australia. A combination of traditional control
techniques and biological control holds the best
promise for reducing feral rabbit populations
and minimising the damage they cause. 

History
Domesticated rabbits arrived in Australia with the
First Fleet. In Tasmania, feral rabbits were abundant
on some estates as early as 1827. On the mainland,
Thomas Austin freed about a dozen on his property
near Geelong, Victoria, in 1859. From there they
spread, reaching the Queensland – New South Wales
border by 1886 and covering most of their present
range by 1910. This was despite the Western Australian
Government’s 1700-km rabbit-proof fence, built
between 1901 and 1907. 

Today feral rabbits occur throughout Australia,
except in the northernmost areas.

Ecology
Feral rabbits occur in many different habitats across
Australia, ranging from deserts to coastal plains —
wherever there is suitable soil for digging warrens.
They are scarce in areas with clay soils and abundant
where soils are deep and sandy, such as in the north-
east of South Australia. In arid areas, feral rabbits
need access to water, but elsewhere they can often
obtain enough moisture from their food. 

Feral rabbits are night-time grazers, preferring green
grass and herbs. They also dig below grasses to reach
roots and seeds. In the breeding season, feral rabbits
form territorial groups made up of one to three males
with up to seven females, led by a dominant pair.
After breeding, the groups break up again, except 
for the dominant pair. 

Feral rabbits can breed when they are only four
months old and at any time of the year, particularly
when food is in good supply. In favourable conditions,
they can produce five or more litters in a year, with
four or five young in each litter. Even in unfavourable
conditions, they can produce one or two litters a year.

Eu
rop

ean wild rabbit(O
ryctolaguscuniculus)Distribution of feral rabbits in Australia

Adapted from: Clarke GM et al (2000). 
Environmental Pest Species in Australia. 
Internal report, Department of the 
Environment and Heritage, Canberra.

Rabbits can strip off bark or even climb trees and shrubs to reach
succulent leaves and twigs, especially in areas where no water
is readily available. Photo: Lynn Pedler



Impact
Feral rabbits compete with native wildlife, damage
vegetation and degrade the land. They ringbark trees
and shrubs, and prevent regeneration by eating seeds
and seedlings. Their impact often increases during
drought and immediately after fire, when food is
scarce and they eat whatever they can. Feral rabbits
may have caused the extinction of several small 
(up to 5.5 kilograms) ground-dwelling mammals 
of Australia’s arid lands, and have contributed to 
the decline in numbers of many native plants and
animals. In the Norfolk Island group, feral rabbits
and goats reduced Philip Island to bedrock, leaving 
at least two plants locally extinct. Feral rabbits even
threaten colonies of seabirds such as Gould’s petrel. 

Control
The control of feral rabbits is an ongoing and complex
problem, as they can be of benefit in some situations.
They are a resource, eaten by some Aboriginal
communities and harvested by commercial shooters.
Foxes prey on feral rabbits, so removing them can
increase the number of native animals eaten by foxes.

Control techniques must be humane and harmless 
to non-target animals. Traditional control techniques
include destroying places where feral rabbits shelter,
and shooting, trapping and poisoning. Rabbit-proof
fencing can be effective but is expensive to install 
and maintain. 

Attempts at biological control include use of the
myxoma virus to cause myxomatosis, which only
affects rabbits. Released in 1950, the virus initially
killed over 90% of feral rabbits that caught the disease,
but some developed resistance, making the pathogen
less effective. However, myxomatosis still keeps
populations to an average of 5% of former numbers
in wetter areas, and 25% in arid areas. The more
recently introduced rabbit calicivirus disease has proved
more effective in wetter than in drier parts of the
country. Biological control methods work best if they
are followed up with traditional control techniques
such as digging up the warrens.

Research continues to focus on improving the
effectiveness of existing viruses and discovering new
ones for feral rabbit control. Researchers are also
looking at ways to improve traditional feral rabbit
control techniques, and to ensure that control is
applied in a strategic way that achieves targeted,
sustained results. 

How the Australian Government
is dealing with a national problem

Competition and land degradation by feral rabbits is listed as a 
key threatening process under the Commonwealth Environment
Protection and Biodiversity Conservation Act 1999 (the EPBC Act).
Under the EPBC Act the Australian Government in consultation
with the states and territories has developed the Threat Abatement
Plan for Competition and Land Degradation by Feral Rabbits.

The threat abatement plan aims to reduce the impact
of feral rabbits on native wildlife by:

• implementing rabbit control programs in areas
of high conservation priority

• encouraging the development and use of innovative
and humane rabbit control methods

• educating land managers and relevant organisations to
improve their knowledge of rabbit impacts and ensure
skilled and effective participation in control activities

• collecting and disseminating information to improve
understanding of ecology of rabbits in Australia,
their impacts and methods to control them.

Feral rabbit control programs also need to be coordinated with
other activities that may be taking place, including the on-ground
protection of threatened plants and animals and control of other
invasive species such as feral cats and foxes. The threat abatement
plan provides a framework that enables the best use of the
resources available for feral rabbit management. The Australian
Government works with the states and territories to deal with
this national problem.

More information about the threat abatement plan can be found at
http://www.deh.gov.au/biodiversity/threatened/tap/rabbits/index.html

Further reading:
Williams K, Parer I, Coman B, Burley J and Braysher M (1995).
Managing Vertebrate Pests: Rabbits. 
Bureau of Resource Sciences, Canberra.

Illustration of rabbit by Karina Hansen McInnes

Printed on recycled paper (2004)

For further information, contact: 

GPO Box 787 Canberra ACT 2601 
Phone: 1800 803 772 
Web site: http://www.deh.gov.au 

Rabbits reduced Phillip Island to a wasteland (left), but recovery
was spectacular after the rabbits were eradicated (right).
Photos: Department of the Environment and Heritage



T he feral cat is found in most habitats
across Australia. It has caused the

extinction of some species on islands and
is thought to have contributed to the
disappearance of many ground-
dwelling birds and mammals on
the mainland. On islands, feral 
cat control is feasible, but elsewhere
management is difficult due to the lack 
of effective and humane broadscale control
techniques, and the presence of domestic cats. 

History
Cats have been in Australia at least since European
settlement, and may have arrived with Dutch
shipwrecks in the 17th century. By the 1850s, feral cat
colonies had become established in the wild. Intentional
releases were made in the late 1800s in the hope that
cats would control rabbits, rats and mice. 

Feral cats are now found in most habitats on the
mainland, Tasmania and many offshore islands,
although not in the wettest rainforests. 

For management purposes, cats are divided into three
categories — domestic, stray and feral — although
individual cats may move between categories. Domestic
cats are owned and cared for, and stray cats are those
found roaming cities, towns and some rural holdings.
Feral cats, which survive without any human contact
or assistance, are the main target of control programs.

Ecology
Feral cats are solitary and predominantly nocturnal,
spending most of the day in the safety of a shelter such
as a burrow, log or rock pile. Rabbits have aided their
spread by providing food and burrows for shelter. Males
usually occupy a home range of ten square kilometres
but this may be larger if food supplies are scarce.

Feral cats are carnivores and can survive with limited
access to water, as they use moisture from their prey.
They generally eat small mammals, but also catch
birds, reptiles, amphibians, fish and insects, taking
prey up the size of a brush-tail possum. In pastoral
regions, they feed largely on young rabbits, but in
other areas feral cats prey mainly on native animals.

From the age of about one year, feral cats can breed
in any season. They have up to two litters of about
four kittens each year, but few of the young survive. 

Dingos and foxes may restrict feral cat numbers by
both direct predation and competition. Feral cats
also fall prey to wedge-tailed eagles.

Impact
There is clear evidence that feral cats have had a heavy
impact on island fauna. On Macquarie Island, for
example, feral cats caused the extinction of a subspecies
of the red-fronted parakeet. On the mainland, they
have probably contributed to the extinction of many
small to medium sized mammals and ground-nesting
birds in the arid zone, and seriously affected bilby, mala
and numbat populations. In some instances, feral cats
have directly threatened the success of recovery
programs for endangered species.

Feral cats carry infectious diseases such as toxoplasmosis
and sarcosporidiosis, which can be transmitted to native
animals, domestic livestock and humans. If rabies were
to be accidentally introduced into Australia, there is a high
risk that feral cats would act as carriers of the disease. 

The feral cat(Feliscatus)

Distribution of feral cats in Australia
— they are now found in all areas.

Adapted from: Clarke GM et al (2000). Environmental 
Pest Species in Australia. Internal report, Department
of the Environment and Heritage, Canberra.



Control
Conventional control techniques have been successful
in eradicating feral cats from some offshore islands.
Due to a very successful program conducted between
the Commonwealth and Tasmania with funds from the
Natural Heritage Trust, feral cats have been successfully
removed from Macquarie Island. This has protected
the long-term survival of colonies of nesting seabirds,
including albatrosses. One bird species, the grey petrel,
has started breeding on the island again for the first
time in over 100 years.

On the mainland, management is more difficult
because feral cats are shy of traps, do not take baits
readily and generally avoid human contact, making
them hard to shoot. Control techniques must also
not harm domestic cats. Even if cats are removed
from an area, it is quickly recolonised. 

Barrier fencing, combined with eradication inside 
the fences, has proved to be effective for protecting
endangered species that are being reintroduced.
For example, fences are now used to exclude feral cats
and other predators from bilby colonies in Queensland. 

Researchers are attempting to improve the effectiveness
and humaneness of baits and traps in controlling feral
cats. In various parts of Australia, researchers are also
studying the impact of feral cats on native wildlife,
so that they can target control measures more
effectively and assess how well they have worked.

How the Australian Government
is dealing with a national problem

Predation by feral cats is listed as a key threatening
process under the Commonwealth Environment Protection
and Biodiversity Conservation Act 1999 (the EPBC Act).
Under the EPBC Act, the Australian Government in
consultation with the states and territories has developed
the Threat Abatement Plan for Predation by Feral Cats.

The threat abatement plan aims to reduce 
the impact of feral cats on native wildlife by:

• implementing feral cat control programs in
identified regions of high conservation priority

• encouraging the development and application
of innovative, humane feral cat control methods

• collecting and disseminating information to improve
our understanding of the ecology of feral cats in Australia,
their impacts and humane methods to control them

• educating land managers and others about feral
cat impacts to ensure their skilled and effective
participation in control activities.

Feral cat control programs need to be coordinated with other
activities that may be taking place, including the on-ground
protection of threatened plants and animals and control of
other invasive species such as rabbits and foxes. The threat
abatement plan provides a framework that will enable the
best use of the resources available for feral cat management.
The Australian Government will continue to work with the
states and territories in dealing with this national problem.

More information about the threat abatement plan can be found
at http://www.deh.gov.au/biodiversity/threatened/tap/cats

Illustration of feral cat by Karina Hansen McInnes

Printed on recycled paper (2004)

Although it is known that feral cats prey on native mammals,
birds and reptiles, the details of their impact on native wildlife
are still being researched. Photo: C Potter

Animals killed by feral cats include endangered mammals such
as the bridled nail-tail wallaby, shown here with the remains
of two brush-tailed possums. Photo: M Evans

For further information, contact: 

GPO Box 787 Canberra ACT 2601 
Phone: 1800 803 772 
Web site: http://www.deh.gov.au 



T he feral goat has established populations
in a variety of habitats across Australia.

It competes with native fauna and causes land
degradation, threatening plant and animal
species and ecological communities. The feral
goat can be an agricultural pest, but also has
commercial value and is harvested for its meat.
To protect the environment, feral goat control
programs are best undertaken in areas of high
conservation value.

History
Goats arrived in Australia with the First Fleet in 1788.
As they were small and hardy, ate a range of plants and
provided milk and meat, they were convenient livestock
for early European settlers. During the 19th century,
sailors released goats onto islands and some areas
of the mainland for emergency food. Certain breeds
were imported for their hair. More recently, goats
have been used to keep plantation forests and inland
pastoral land free of weeds. Feral herds developed as
these domestic goats escaped, were abandoned or
were deliberately released. 

Feral goats now occur in all Australian states and
on many offshore islands, but are most common
in the rocky or hilly semiarid areas of western New
South Wales, South Australia, Western Australia and
Queensland. In 1996, there were about 2.6 million
feral goats in Australia. 

Ecology
Where dingos and wild dogs are present, feral goats
generally do poorly. However, they are often found in
sheep-grazing areas, where dingoes and wild dogs have
been removed or heavily controlled by pastoralists.

Feral goats live in herds, and although males and
females live separately for much of the year they share
about one square kilometre under good conditions, but
a larger area when food or water is scarce. The two
groups only mix together during the breeding season
in autumn and winter, with females becoming sexually
mature in their first year. Feral goats can breed twice
a year, with twins and triplets being common.

Feral goats have a varied diet — leaves, twigs, bark,
flowers, fruit and roots. They will eat most plant types
in pastoral regions and often consume vegetation that
is avoided by sheep or cattle.

Impact
Feral goats have a major effect on native vegetation
through soil damage and overgrazing of native herbs,
grasses, shrubs and trees, which can cause erosion and
prevent regeneration. They foul waterholes, and can
introduce weeds through seeds carried in their dung. 

Particularly during droughts, feral goats can compete
with native animals and domestic stock for food, water
and shelter. For example, they may threaten some
yellow-footed rock wallaby populations by competing
for rock shelters and food, leaving the wallabies
exposed to a greater risk of predation by foxes and
wedge-tailed eagles. 

Feral goats carry footrot, and it is difficult to cure sheep of
this disease because they can become reinfected through
contact with feral goat populations. They could also
carry exotic diseases such as foot-and-mouth disease,
should there be an outbreak in Australia. 

The feral goat(C
apra

hircus)

Distribution of feral goats

Adapted from: Clarke GM et al (2000).
Environmental Pest Species in Australia.
Internal report, Department of the
Environment and Heritage, Canberra.



Control
Control of feral goats is a complex issue. While they
are a major environmental and agricultural pest, they
are seen by some to have commercial value, and are
also used as a game species by recreational hunters.
Feral goat populations tend to recover well from
culling and, except on islands, eradication is usually
impossible. To protect the environment, control is
best focused on areas that contain threatened native
plants, animals and communities.

In arid and semiarid country, feral goats are sometimes
mustered for slaughter, and young females may be sold
as breeding stock for mohair flocks. In inaccessible areas,
shooting from helicopters is the most efficient method
of removing small numbers of feral goats. This is
considered humane, as the goats are not subject
to mustering, yarding or transportation. 

When looking for food, feral goats centre their
movements around the availability of permanent water.
In times of drought, they need to drink more and stay
closer to water. This makes the water source an ideal
place to trap feral goats by surrounding it with goat-
proof fences and using one-way gates that allow the
goats into the trap to drink but not out again. 

A technique known as the ‘Judas goat’ method is used
to locate small herds. A feral goat is caught, fitted with
a radio collar and released to join a herd. Signals from
the radio reveal the location of the herd, which is shot. 

How the Australian Government
is dealing with a national problem

Competition and land degradation by feral goats is listed as a
key threatening process under the Commonwealth Environment
Protection and Biodiversity Conservation Act 1999 (the EPBC Act).
Under the EPBC Act, the Commonwealth in consultation with
the states and territories has developed the Threat Abatement Plan
for Competition and Land Degradation by Feral Goats.

The threat abatement plan aims to reduce the impacts
of feral goats on native wildlife by:

• implementing feral goat control programs
in specific areas of high conservation priority

• encouraging the development and use of innovative
and humane control methods for feral goat management

• educating land managers and relevant organisations to
improve their knowledge of feral goat impacts, and ensure
skilled and effective participation in control activities

• collecting and disseminating information to improve
our understanding of feral goat ecology in Australia,
the impacts of goats, and methods to control them.

Feral goat control programs also need to be coordinated with other
activities that may be taking place, including the on-ground
protection of threatened plants and animals and control 
of other invasive species such as rabbits and feral pigs.
The threat abatement plan provides a framework that will
enable the best use of the resources available for feral goat
management. The Commonwealth will continue to work with
the states and territories in dealing with this national problem.

More information about the threat abatement plan can be
found at http://www.deh.gov.au/biodiversity/threatened/tap/goats 

Further reading
Parkes J, Henzell R and Pickles G (1999).
Managing Vertebrate Pests: Feral Goats.
Australian Government Publishing Service, Canberra.

Illustration of feral goat by Karina Hansen McInnes

Printed on recycled paper (2004)

For further information, contact: 

GPO Box 787 Canberra ACT 2601 
Phone: 1800 803 772 
Web site: http://www.deh.gov.au 

Feral goats gather in herds and need to drink, allowing 
them to be trapped in yards erected around watering holes.
Photo: NSW Agriculture

Feral goats can stand on their hind legs and even climb trees
to eat vegetation, resulting in a high browse line. This restricts
the access of stock and some native species to this food.
Photo: R Henzell, South Australian Animal and Plant
Control Commission
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Topic 12 - Feral animals in

the Onkaparinga

Catchment

Media clipping for discussion

Sunday Mail 11/01/04

What are the problems caused by feral animals?

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

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

Which of the feral plants and animals mentioned do you have in your local area?

What do you think should be done to stop more feral plants and animals from reaching Australia?

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

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

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

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

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

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



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

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

Other media clippings about feral animals

SouthernTimes

24/03/04

The Courier 7/04/04

City Messenger

14/04/04
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Other media clippings about feral animals

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

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

SouthernTimes 1/10/03

SouthernTimes 25/02/04
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13. Threatened species in the
Onkaparinga catchment

Concepts

What is a threatened species?

Facts and figures

�

�

�

Defining threatened species; rare, vulnerable,

endangered and extinct

Causes and consequences of species decline

Threatened species in the Onkaparinga catchment;

some local case studies

In South Australia, the term threatened species refers to

species classified as either ‘Rare’, ‘Endangered’, or

‘Vulnerable’ under Schedules 7, 8 and 9 of the

1972.

‘Endangered’ species are under the most threat and likely

to become extinct in the near future unless the

circumstances and factors threatening their survival change

for the better. The endangered list includes several species

which experts believe are already extinct but, because

insufficient time has elapsed since their last official sighting,

are not yet listed as extinct.

‘Vulnerable’ species are likely to move into the endangered

category in the near future unless circumstances and

factors threatening their survival change for the better.

‘Rare’ species are the least threatened, but which are at

some risk due to natural low populations, restricted

distributions or observed, actual declines.

Species listed as ‘threatened at national level’ under the

1999 include plants and animals that often receive priority

for government funded conservation activities because they

are threatened at both the national and State level. Section

179 of the

1999 lists a total of 185 species

occurring in South Australia as nationally threatened .

Australia has a total of 1,181 plants and 306 animals listed

as ‘threatened’. Approximately 31% of Australia's nationally

threatened mammal species occur in South Australia, 2.8%

of plant species, 7.4% of bird species, 4.4% of reptiles and

4% of amphibians. In South Australia 1,041 of the

approximately 4,350 species recorded in the State (or 24%)

are listed at the State level including 785 plants, 88

mammals, 127 birds, 39 reptiles and 2 amphibians. It is

known that 23 mammals, 2 birds and 26 plants have

National

Parks andWildlife (NPW) Act

Environment Protection and Biodiversity Conservation (EPBC) Act

Environment Protection and Biodiversity

Conservation (EPBC) Act

‘ ’
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become extinct in South Australia since European

settlement.

A review of the official listing of threatened species in

South Australia was completed in 2000. This review has

resulted in an increase in the total number of threatened

species occurring in South Australia from 778 in 1991 to

1,041 in 2000. Freshwater fish have been included in the

schedules for the first time.

Species decline is almost never caused by one single factor

but rather a host of complex factors usually stemming from

human impacts on the environment. Previous topics have

described some of the most significant factors leading to

the decline of Australia's local species. Other contributing

factors include:

dieback of native vegetation caused by introduced plant

diseases

loss of drought refuges (cleared water-courses, swamp

drainage)

altered fire regimes (burning back of native vegetation

by humans)

climate change caused by human-induced emissions of

greenhouse gases

nest predation by rats and cats

disturbance during feeding and resting by cats, dogs and

humans

The advent of European settlement has enabled certain

native species to grow in numbers and to expand their

natural home ranges, displacing other smaller or more

timid species. Human impacts have provided these

‘increaser species’ with more habitat and other resources

than before and their populations have exploded in

consequence. Having broader dietary or habitat

requirement, and often adapt well to feral plants which they

can use as food and habitat.

One good example of a bird that has adapted well to urban

and disturbed areas is the Magpie which, because it prefers

to live in large trees where there is little ground cover, has

found cleared grazing land in the Adelaide Hills an ideal

habitat. Increaser species are often similar in life-cycle and

have many characteristics and behaviors in common with

introduced feral species and their impact on other native

species is often just as great. For example, Magpies, being

Why are species declining?

‘Increaser species’

�

�

�

�

�

�

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

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

extremely aggressive, will attack any smaller or more timid

species that attempt to migrate across grazing land thus

confining them to small remnant patches of vegetation and

further reducing their chance of survival.

Kangaroos can select from a wide range of introduced

pasture grasses and their grazing land covers a greater area

today than prior to European settlement. Although stock

watering troughs ensure their survival in times of drought,

the explosion of kangaroo populations often forces them

into bushland areas where they damage the habitat and

reduce food supply of other native species.

Some of the environmental, social and economic effects

associated with the loss of species are outlined below.

Loss of biodiversity. Any loss of native plants and

animals contributes to loss of biodiversity. Biodiversity

underpins the very processes that make life possible

such as the provision of clean water, oxygen, and

productive soils.

Loss of native vegetation. Native vegetation can

mitigate the harmful effects of greenhouse gases. More

than 90% of today's ‘wonder’ drugs have been derived

from plants growing in natural vegetation. Very little is

understood of the chemistry of these plants and it is

expected that many new discoveries will come about if

the natural vegetation can be preserved.

Loss of genetic potential. The genetic material in wild

plants and animals is necessary to ensure that the

quality of domestic strains is maintained.

Impact on tourism. Our native plants and animals

provide a focus for tourism, which produces a

significant economic return for the State.

Impact on cultural identity. Many Australians place a

high value on native plants and animals, which

contribute to recreation activities and a sense of

cultural identity and spiritual enrichment.

Impact on indigenous culture. Many native plants and

animals are central to Aboriginal cultures.

Ethical issues. It may be argued that we do not have

the right to cause the extinction of any other species.

Probably the first requirement of any successful

conservation program is to find out as much as possible

about Australia's native plants and animals and their

extremely complex ecology. This will enable better

understanding of what the animals need to survive and how

to manage any threats. Researching their behaviour,

restoring food sources and habitat, and controlling feral

species are some of the techniques employed. See the

recommended resources for weblinks to current

threatened species recovery programs as well as the fact

sheets included with this chapter. (Source: Department for

Environment and Heritage, SA)

Mammals

Why should we care about losing species?

What can we do to help threatened species?

�

�

�

�

�

�

�

Lesson ideas

Recommended resources

�

�

�

�

Students can research their favourite South Australian

threatened species and answer:

1. What does it eat?

2. What 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 this species declining in

the future?

Use the fact sheets included with this chapter to learn

about some of the threatened species of the

Onkaparinga catchment area.

Complete the worksheets on

Southern Brown Bandicoots included with this activity.

Follow this up with an excursion to

or the Adelaide Zoo to see Southern Brown

Bandicoots in captivity.

Discuss whether animals are better off living in the wild

than in captivity. Discuss the complex relationship

native animals and plants have with one another and

whether humans could survive as a species in a world

that contained no native species. Imagine a world in

which all native species exist only in zoos or botanic

gardens.

For a remarkably well illustrated explanation of how several

species of animals became extinct around the world, read

by T. Flannery & P. Schouten, 2001 (The Text

Publishing Company).

Nature Foundation of SA

Warrawong Earth

Sanctuary

A

Gap in Nature

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

atened.html

http://www.echidna.edu.au

For information about threatened species of South

Australia, their major threats, and current recovery

projects.

For information about echidnas in South Australia.

For information about threatened species throughout

Australia, including a comprehensive fact sheet series.

http://www.deh.gov.au/biodiversity/threatened/inde

x.html
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Topic 13 - Threatened

species in the Onkaparinga

Catchment

Fact sheet

The Black-chinned honeyeater ( ) is a

small greenish bird,with a black crown,white nape and pale

blue skin around the eye. The black chin for which it is

named is only evident when very close. These birds are

generally seen high up in the canopy of large Eucalypts and

are often most easily located by their loud ‘churring’ call.

They move in response to the flowering cycles of their

food plants.

In SouthAustralia the Black-chinned honeyeater has two main strongholds, in the Mount Lofty Ranges and

in the South East. The population in the Mount Lofty Ranges has suffered a dramatic decline in its

distribution and abundance in recent decades.Once inhabiting over 80 locations fromVictor Harbor in the

south to an isolated group at Laura in the Southern Flinders Ranges, it was found as far east as theTothill

Ranges at Rockleigh and Milang.

Black-chinned honeyeaters prefer grassy woodland and dry sclerophyll forest habitat. At most of the sites

where Black Chins have been observed, there is Blue Gum ( ) and Red Gum (

) woodland along creek-lines, (e.g. Inman River, Hindmarsh River, North Para River at Altona,

Scott Creek Conservation Park, Sturt Gorge Recreation Park, Christies Creek). Where the species has

been recorded in Pink Gum woodland it has probably been utilising a nearby sand scrub, which contains

species such as Silver Banksia ( ) and Native

Pine ( ). These habitat preferences are also

displayed at sites outside of the Mount Lofty Ranges. Black-

chinned honeyeaters in the Little Desert in Victoria can be

found in Blue Gums +/- Pink Gum +/- Native Pine woodland.

Melithreptus gularis

Eucalyptus leucoxylon E.

Camaldulensis

Banksia marginata

Callitris gracilis

Habitat

This holds true for the area around Bangham and Joanna in

the South East of SouthAustralia and along the River Murray

near Mannum where they are found near large areas of

Native Pine woodland. In the Mid North they occur in Red

Gum lined creek lines near Native Pine woodlands. A year-

long project in 1994 recorded Black-chinned honeyeaters at

only 11 locations in the Mount Lofty Ranges and estimated

the total population to be about 60 individuals.
SA Blue Gum grassy woodland: preferred habitat of Black-chinned

Honeyeaters

Image courtesy of Frank Knight

Threatened species of the Onkaparinga catchment

Black-chinned honeyeater



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

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

Threats to survival of the Black-chinned Honeyeater

Actions needed for recovery

�

�

�

�

�

�

�

�

�

�

�

Clearance of suitable habitat:

Habitat is poorly protected:

Lack of information on life cycle:

Predation of nests by increaser species

Lack of genetic diversity within the small population:

Loss of habitat due to changed fire regimes:

As with many threatened species, the areas favoured by Black

Chins are the habitat types that have been cleared in South Australia for agriculture. Clearance of

these woodlands continues to occur for many purposes including sand mining, housing

development, viticultural and other agricultural pursuits.

Suitable habitat types are poorly represented in South Australia’s

reserves system.

Black-chinned Honeyeaters are presumed to be sedentary

however there is little ecological information on reproduction, movement and isolation effects,

which is restricting for attempts to manage this species.

, e.g. Possums, Magpies, Currawongs.

A low population and small gene pool

means less chance of survival and means the species is less able to cope with environmental

changes.

If areas remain unburnt for long periods, Native

Pine will start to dominate at the expense of Eucalypt species which are used by Black Chins as

breeding and feeding habitat.

cease clearance of suitable habitats, including isolated trees which may form a link between patches

of bushland and preserve suitable habitat types in the State reserves system

investigate ecology of the species to determine reproductive habits and movement between

patches of bush

investigate the role of fire on vegetation structure in suitable woodland areas

revegetate suitable habitat areas which are degraded, e.g. Sauerbier Creek, Inman River

increase public awareness about Black-chinned Honeyeaters and the need for habitat protection

Current projects - population monitoring

The South Australian Ornithological Association (SAOA) is

monitoring the numbers and distribution of Black-chinned

Honeyeaters in the Mount Lofty Ranges. Individuals and

community groups can assist this project by reporting sightings

of Black-chinned Honeyeaters; adopting a site and monitoring

the population on a regular basis;assisting SAOA with field work

to locate populations of honeyeaters; assisting with site

revegetation work.

Sources

Urban forests One MillionTrees

Chapman, T.F. (1995) The Ecology and Management of the Black-chinned

Honeyeater ( ) in the Mount Lofty Ranges. Unpublished

Thesis. University of Adelaide

Melithreptus gularis

Photo: Brian Furby, courtesy Birds
for Biodiversity program

Black-chinned honeyeater

6.13.1
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These important programs are funded by the Onkaparinga CatchmentWater Management Board. Copyright 2005.

6

S
e
c
ti
o
n

6
-

T
h
re

a
te

n
e
d

s
p
e
c
ie

s

Topic 13 - Threatened

species of the Onkaparinga

Catchment

Fact sheet

Threatened species of the Onkaparinga catchment

Crested shrike-tit

This enigmatic bird is strictly arboreal (tree dwelling),

and often first located by its noisy bark-tearing activities

whilst foraging for invertebrates. It is often inquisitive

and may approach quiet observers.

prominent black crest

of gardens

Fire can help native vegetation to germinate and

regenerate.Areas where fire has been excluded for a long time may have less available habitat for

Crested Shrike-tits

It is a small-medium

sized bird (length 17 cm) with distinctive yellow, black,

white and green markings and a .

Adults have an overall stocky and robust appearance.

This species has been recorded in most woodland and

forest habitat types in the Mount Lofty Ranges. It is

commonly seen in the Eucalypts and in street

trees in the O’Halloran Hill and Happy Valley area

adjacent to the Happy Valley Reservoir. It has a

scattered distribution throughout the Mount Lofty Ranges, as well as recent sightings in the South Para

area,numerous localities south ofAdelaide toAldinga and localities north of Goolwa andVictor Harbor. It

is regularly sighted in the Charleston Conservation Park in the upper Onkaparinga Catchment.

Woodland locations with Red gum, South Australian blue gum or Rough-barked manna gum provide

suitable habitat as the flaky bark of these trees provides abundant and accessible invertebrates.

Habitat

Threats to survival of the Crested shrike-tit

Loss of habitat due to changed fire regimes:

�Clearance of suitable habitat:

Habitat is poorly protected:

Lack of information on life cycle:

As with many threatened species, the woodland areas favoured

by Crested Shrike-tits are the habitat types that have been cleared in South Australia for

agriculture practices such as grazing. Whilst many tall Eucalypts still occur in grazing land, trees are

often solitary and inhabited by aggressive increaser species such as Magpies.

Suitable habitat types are poorly represented in South Australia’s

reserves system.

The Crested Shrike-tit is a species for which there is little

information, as few studies have been done on this species anywhere in Australia. Nor is there

much baseline data on its abundance in years gone by. It is likely that this species has never

occurred in high numbers.

�

�

�

Image courtesy of Frank Knight



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

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

Threatened species of the Onkaparinga catchment

Crested shrike-tit

Actions needed for recovery

� cease clearance of suitable habitats, including isolated trees which may form a link between patches

of bushland and preserve suitable habitat types in the State reserves system

investigate ecology of the species to determine reproductive habits and movement between

patches of bush

investigate the role of fire on vegetation structure in suitable woodland areas

revegetate suitable habitat areas such as woodlands in the eastern and lower reaches of the

Onkaparinga catchment

increase public awareness about Crested Shrike-tits and the need for habitat protection

�

�

�

�

Current projects - population monitoring

The Crested Shrike-tit is considered to be declining and is one of the birds being monitored by the

program.Individuals and community groups can assist this project by obtaining specific data on

these birds.

Contact Peter Cale at cale.peter@saugov.sa.gov.au or

Birds for Biodiversity

C/o NPWSA

Blackhill Conservation park

115 Maryvale Road

Athelstone

SA 5076

Birds for

Biodiversity

Charleston Conservation

Park: Red gum and Rough-

barked manna gum grassy

woodland with Silver banksia

and SA blue gum.

Crested shrike-tits are often

sighted in this Park.

Source

Birds for Biodiversity fact sheet series

6.13.2
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Threatened species of the Onkaparinga catchment

Clover glycine (Glycine latrobiana)

Fact sheet

Description

Distribution

Habitat

Clover Glycine

Open forests

Open grassy woodlands

Clover Glycine is a small perennial purple

pea arising from a woody rootstock, with

leaves made up of three narrow leaflets like

clover. It is covered in short brown hairs.

is

from the LEGUMINOSAE family. Its name

comes from the Greek , meaning

sweet. It is an important plant for conservation reasons and agricultural research. The common soybean

of east-Asian origin is one of the most important of the world’s pulse crops.Research into the

population genetics of theAustralian genus has investigated the prospects for engineering its traits

into the common soy bean.

Herbarium records show that is confined to the Southern Lofty and South Eastern

botanical regions. In the Mount Lofty Ranges it has been recorded from Mount Crawford Forest,south to

almost Cape Jervis,whilst in the South East it has been recorded between Padthaway and Port MacDonnell

(Davies,1986;Davies,1992). Clover Glycine is also found inVictoria andTasmania.

It is characteristic of wet open forest and woodland of theAdelaide Hills,on soil types with a pH between

5.5 and 6.0; sands,sandy-loams and loamy-sand,which are grey to light brown when dry and dark greyish-

brown when wet All soils seem to have the ability to retain some moisture.

of (Candlebark Gum), subsp (Manna Gum) over a

grassy understorey including , and

of subsp ough-barked manna gum),

subsp ,over grassy understorey including

(Hills raspwort), (Bracken) and (Kidney-weed).

glykys

Glycine Max

Glycine

Glycine latrobeana

.

Eucalyptus rubida E. viminalis viminalis

Microlaena stipodies Acaena novae-zelandiae Opercularia ovata.

Eucalyptus viminalis cygnetensis (R Eucalyptus

leucoxylon leucoxylon (SouthAustralian blue gum) Gonocarpus elatus

Pteridium esculentum Dichondra repens

The deep purple flower of Clover Glycine is

a typical ‘pea’ flower shape, occurring in

groups of three to eight on slender stalks

longer than the leaves. Flowering Time is

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

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

Threatened species of the Onkaparinga catchment

Clover glycine (Glycine latrobiana)

Low open woodlands

Woodlands of

of (SA mountain box) with a sparse shrub stratum of

(Cranberry heath), (Flame heath) and

(Cushion ground-berry) with an understorey

(Pink gum) over a sparse shrub stratum of and

(Daisy bush)

Eucalyptus goniocalyx

Hibbertia exutiacies, Astroloma humifusum Astroloma conostephioides

Acrotriche serrulata of Opercularia ovata andThemeda triandra

(Kangaroo grass).

Hibbertia exutiacies

Olearia sp

Eucalyptus fasciculosa

In the Onkaparinga Catchment,Clover glycine is known to occur in Mount George Conservation Park and

Scott Creek Conservation Park and in two Adelaide Hills Council-owned reserves; Bushland Park at

Lobethal and Lenswood Recreation Park.

Clover Glycine is considered to be a nationally vulnerable species, meaning it is

facing a high risk of extinction in the wild. It is also considered to be a vulnerable species in SouthAustralia.

One of the crucial factors for this species is that it often occurs in the open sections within forest or dense

woodland vegetation. These open grassy woodlands have very widely spaced,tall,old trees with large gaps

of grassy vegetation between the canopy. These areas occur most often on fertile soils and have therefore

mostly been cleared or grazed for agricultural pursuits, drastically reducing the habitat area for Clover

glycine.

If you have any of the vegetation types listed on your

property,you should ensure that your property is surveyed and any populations of Clover glycine identified

and marked out. This should occur before embarking on any weed control program. Clover glycine is one

of the few active,summer-growing native herbs and so control of blackberry and brooms through herbicide

spraying have a high potential to kill this species. Unfortunately, it is aVERY difficult species to spot in the

field, as it is easily mistaken for clover. Seek some expert assistance before beginning weed control.

If you do have clover glycine on your property, there are legal obligations under the Environment

Protection and Biodiversity Conservation Act (EPBC) 1999. In short, the landholder must not have a

significant impact upon the plant,which could include inadvertent damage through weed control activities;

changing the hydrology of surface water flows;or changing the habitat through grazing. Refer to the EPBC

website to find out what constitutes a .

Threats to survival of Clover glycine

Actions needed for recovery

Conservation Status:

Practical management for landholders:

http://www.environment.gov.au/epbc significant impact

6.13.3



  

 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 

Common Name:  Southern Brown Bandicoot 
 
Scientific Name:  Isoodon obesulus  
 
Description:  The Southern Brown Bandicoot has brown fur 
with distinct golden streaks that cover most of its body.  The fur 
underneath is often dull white or cream colour.  The bandicoot 
is a small and quick marsupial that varies in size and weight.  
The adult males can grow up to 45 centimeters and adult      
females 41 centimeters.  The average weight for males is 
around 850 grams and females are around 700 grams.  Males 
are almost always bigger and heavier than the females.   

Breeding:   The availability of food, the temperature, rainfall and even the length of 
sunlight in a day can influence the number of young bandicoots a mother has each 
year.  On average the female bandicoot will have around three young in each litter 
and between two and five litters per year.  Unfortunately less than half of these 
young babies will make it to adult life.  The most common time of year for breeding 
is between June and December. 

 
Habitat:   The bandicoot prefers areas that have a dense ground 
and shrub environment including the under-story in forests, wood-
lands, scrub and heathlands and grasslands.  The vegetation cover 
provides the bandicoot with protection from predators and ideal 
nesting sites.  Nests are made into distinct mounds from the sur-
rounding leaf litter and soil.  Some nests have even been      lo-
cated in rabbit  warrens. 

Young  bandicoot 
Photo courtesy of  N. Haby 

Woodland– ideal  
bandicoot habitat 

Southern Brown Bandicoot 
Photo courtesy of  N. Haby 

 
  
 Southern Brown 

Bandicoot  
   Fact Sheet 

Bandicoot nest 
Photo courtesy of  M. Turner 
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Diet:  The bandicoot is an omnivore meaning they eat both meat 
and plants.  Some of the plant matter includes seeds, berries, 
grasses, clover roots, mosses and fungi.  Bandicoots also eat spiders, 
flies, centipedes, millipedes, worms, beetles, fleas, moths, butterflies 
even wasps and ants!  The scats or ‘bandicoot poo’ can help the    
researchers to understand which foods the bandicoot likes to eat.  
This information can assist us in any re-vegetation projects. 
 

Distribution:  In South Australia the bandicoot is known to occupy 
areas of the Mt. Lofty Ranges, Kangaroo Island and small area in the 
South East.  These are the last remaining species of bandicoot that 
is naturally occurring in South Australia.  Two species have been 
re-introduced while all other species have become extinct.   
 
Conservation Status:  Nationally endangered. 

 

Southern Brown  
Bandicoot 

Photo courtesy of N. Haby 

Southern Brown  
Bandicoot Distribution 

   Fact Sheet 

Threats:  The major threats to the bandicoot include; 
Habitat loss and fragmentation (where patches of vegetation have been isolated 
like islands with no way for the bandicoots to move safely between them). 
Habitat degradation (the destroying or changing of vegetation through grazing, 
erosion, or introduction of weeds and pests). 
Predation by foxes, cats and dogs. 
Competition with rabbits for food and nesting areas 
Bush fires  
Road traffic  
And Diseases (often spread by other 

animals). 

 
  
 Southern Brown 

Bandicoot  

Cat –  Predator  
of the bandicoot 

Photo courtesy of N. Haby 

Monitoring bandicoot 
population 

Photo courtesy of N. Haby 

Action Plan:  Restoring habitat for food, nesting and protection.  
Planting corridors to link fragmented vegetation.  Controlling weed 
and pest invasions.  Fire management.  Researching and monitoring 
the population and habitat including breeding programs.  Raising 
community awareness and involvement. There are many ways the 
community can become involved to help ensure the survival of the 
Southern Brown Bandicoot.   
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 Southern Brown 

Bandicoot:  Activity Sheet 2  

Activity:  Nature Foundation SA and the Southern Brown Bandicoot Recovery Program 
want to alert motorists to the presence of bandicoots in the area and stop the number of 
accidental road kills.  Motorists often mistake bandicoots for large rats or rabbits.  This can 
cause a high road kill rate in populated areas such as yours.  We would like your class to 
design a Road Warning Sign to help drivers recognize there are bandicoots crossing the 
road in your area.  Students at Scott Creek Primary School have designed a road sign 
(pictured below).  The class then petitioned their local council to produce the sign to be 
erected on the road around their local national park.  It is now positioned near their 
school. 

Scott Creek Primary School 
bandicoot road sign. 
Photo courtesy of Ryan Incoll 

Sign Ideas:   
A representation of a bandicoot (outline or drawing) or a picture of a bandicoot.  
(Photo’s are attached on the Education Pack CD ROM) 
A catchy slogan to catch the eye of passing motorists. 
A mention of both Nature Foundation SA and the Mt Lofty Ranges Southern Brown  
Bandicoot Recovery Program and it’s sponsors, Jensen Planning & Design and The   
Yurrebilla project (Logos are attached on CD ROM). 
A mention or logo of your School. 

 
 
Classroom Activities:  Conduct a competition where 
everyone votes on which road sign is the best.  With 
this chosen sign, lobby your local council or a local 
business for the money to produce the sign.  Please 
feel free to contact Andrew Taylor (1300 366 191) to 
develop your ideas or school project. 

Native vegetation which is 
ideal habitat for bandicoots 
Photo courtesy of N Haby 

A Southern Brown  
Bandicoot 
Photo courtesy of N Haby 

   Road W
arning Signs 
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 Southern Brown 

Bandicoot:  Activity Sheet 3  

Activity:  Nature Foundation and the Mt Lofty Ranges Southern Brown Bandicoot  
Recovery Program want to know where all the South Australian bandicoots are.  We 
would like people to call our Bandicoot Hotline number (1300 366 191) and tell us 
about their sightings.  We want to know where the bandicoot was, when they saw it, 
if it looked healthy, what it was doing and if they could describe it to us (see attached 
Sightings Information Sheet).  Some sightings may prompt a visit by the bandicoot 
Project Officer.  We encourage students in your class to 
design their own Wanted Posters to distribute to their 
local community, or use the one provided. 

WANTED! 
A Southern Brown  
Bandicoot 
Photo courtesy of N 
Haby 

Poster Ideas:   
Include the Nature Foundation SA Hotline     
Number (1300 366 191) 
A description of a bandicoot or a picture of a   
bandicoot (Photo’s are attached to the Education 
Pack CD ROM) 
A mention of Nature Foundation SA and the Mt 
Lofty Ranges Southern Brown Bandicoot Recovery 
Program and it’s sponsors Jensen Planning &     
Design and the Yurrebilla project. 

A Sample 
Wanted Poster  

 
 
Classroom Activities:  The class could print out their 
poster (s) and place them around the local area and in 
community sites for maximum exposure.  These could  
include supermarket windows, community notice-boards 
and local businesses.  If students would like to follow 
through on the results their poster may have achieved 
please Andrew Taylor (1300 366 191) with location    
details. A baby  bandicoot being held by  a  

volunteer. 
Photo courtesy of N Haby 

   W
anted Posters 
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 Southern Brown 

Bandicoot:  Activity Sheet 4  

 
Across: 
1. Bandicoots are nationally ……….. 
4. Bandicoots eat ….s of many small 

soft plants 
8.     (What) Brown Bandicoots? 
11. Bandicoots prefer  …..  
        vegetation 
12.   Habitat …. is a major threat 
13.   Bandicoots searching for food cause 
        these?  
15.   Bandicoots can grow up to 45 what? 
16. Small black animals that is food for 

the bandicoot 
17. Bandicoots eat these long animals 
  

 
Down: 
2. Bandicoots are ………. 
3. Green food for bandicoots? 
5.     Average number of young in each 
        litter 
6.     One vegetation food bandicoots 
        eat 
7.     The term used when bandicoots 
        are under threat by other animals 
9. Another major threat to            

bandicoots 
10. Mt Lofty ……  
13.   Breeding is common between 
        June & D…….. 
14. Bandicoots eat these creepy   
        creatures. 
14. A domestic predator of the       

bandicoot 

Activity:  Answers can be found from the information in the Southern Brown Bandicoot fact 
sheets.      Students should test their skills and memory by trying to complete the crossword  
after reading the fact sheets. 
Suggestion:  Run a competition and time the class. 

1 2 3

4 5

6 7

8

9

10 11

12 13 14

15

16

17

   C
rossw

ord 
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 Southern Brown 

Bandicoot:  Activity Sheet 5  

Which photograph is of the Southern Brown Bandicoot? 
Circle the right one. 

What makes a bandicoot look different to other animals? 
……………………………………………………………….. 
……………………………………………………………….. 
 

Make your own story or play using any combination of these 
characters and settings. 

 

Characters 
 
Borris the bandicoot 
Chino the cat 
Digger the dog 
Rawnsley the ranger 
Flora the farmer 
School children 

Settings 
 
A school 
The Australian Bush 
A dairy 
A backyard 
A car park 
The zoo 

  G
et to know

 your bandicoot 
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 Southern Brown 

Bandicoot 

Bandicoot Caller Hotline: 1300 366 191 
 
Date:……………………………………………………………………………………………. 
 
Time:……………………….…………………………………………………………………... 
 
Name:……………………………………………………………………………………………. 
 
Address:…..…………………………………………………………………………………... 
 
Phone No.:……………………………………………………………………………………. 
 
Have you seen a bandicoot? (or more than one?)…………. ……………………….. 
 
Was it alive or dead?……………………………………………………………………….. 
 
Where did you see the bandicoot? (best description)……………………………... 
 
When did you see the bandicoot? (Date & Time)…………………………………….. 
 
What was it doing?…………………………………………………………………………. 
 
Was it scared/afraid of you?……………………………………………………………….. 
 
What type of landscape was it in?………………………………………………………… 
 
How often have you seen them at this location?…..…………………………………. 
 
Did it look healthy? (good colour)………………………………………………………... 
 
Any other information relevant?……………………..…………………………………… 
 
Would you like more information sent to you?….…………………………………... 

Please call the bandicoot hotline, 1300 366 191 with information on a bandicoot sighting 
 or alternatively, fax this form to 8340 2506 or post it to 

Nature Foundation SA, PO Box 448, Hindmarsh, SA, 5007 
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BIODIVERSITY INFORMATION

Yellow-footed Antechinus (Antechinus flavipes)
Yellow-footed Antechinus are small nocturnal marsupials
with a well developed ability to climb. They have a grey-
brown coat with a pale to yellow-orange coloured
underside. The Yellow Footed Antechinus lives in a wide
range of habitats including urban areas. Yellow-footed
Antechinus build nests in a variety of places, from
Xanthorrhoea to cupboards inside houses.

Diet: invertebrates
Reproduction: winter or spring
Size: 163 - 316 mm (males) 

151 - 234 mm (females) (head to tail)
Weight: 26 - 79 g (males) 21 - 52 g (females)
SA Status: none

Antechinus and Bandicoots in the 
Mount Lofty Ranges

yurrebilla

THE GREATER
MOUNT LOFTY
PA R K L A N D S

Southern Brown Bandicoot (Isoodon obesulus obesulus)
Southern Brown Bandicoots are primarily nocturnal but
may be observed during the day. They are robust
animals with a long snout, short thick tail and small
round ears. They have short brown fur with a golden
speckled appearance. Southern Brown Bandicoots
prefer dense vegetation above the ground for nesting
and foraging but they will venture into open areas to
feed.

Diet: invertebrates, plant material, fungi, 
grasses, seeds, clover root nodules, 
blackberries

Reproduction: winter, spring and summer
Size: roughly 450 mm (males) 410 mm (females) (head to tail)
Weight: 928 +/- 56 g (males) 578 +/- 7 g (females) (recorded >2000 g in Kuitpo FR)
SA Status: Vulnerable (National Status: Endangered)

How do I tell?
Southern Brown Bandicoots have a robust and streamlined body shape. They have a pointed snout,
large rump and short and thick tail. Yellow-footed Antechinus are much smaller, have a triangular
shaped snout and are most likely to be seen climbing trees at dusk.

Further reading:
1. Strahan, R. 1998. The Mammals of Australia. New Holland Publishers Pty Ltd. Melbourne.
2. Marchesan, D. 2002. Presence, breeding activity and movement of the yellow-footed antechinus (Antechinus
flavipes), in a fragmented landscape of the southern Mt Lofty Ranges. Masters Thesis. Adelaide University.
3. Paull, D. 1995. The distribution of the southern brown bandicoot (Isoodon obesulus obesulus) in South
Australia. Wildl. Res. 22: 585-600

Yellow-footed Antechinus
(Photo: Peter Canty)

Southern Brown Bandicoot
(Photo: Sharn Lucas)

© Department for Environment and Heritage
February 2003 • FIS 17050



How do I tell?
Brushtail Possums are generally larger than Ringtail Possums and have a dark
brush-like tail, whereas the tail of a Ringtail Possum has a white tip.

Further reading:
Smith, M. 1991. Western Pygmy-possum (Cercartetus concinnus). The Australian Museum Complete Book of
Australian Mammals. Ed. Strahan, R. Collings Angus & Robertson Publishers Australia
Cadzow, B. and Carthew, S.M. (2003) The importance of two species of banksia in the diet of the Western 
Pygmy-possum (Cercartetus concinnus) and the little Pygmy-possum (C. lepidus) in South Australia. In 'The
Biology of Australian Possums and Gliders' in press.

BIODIVERSITY INFORMATION

Common Brushtail Possum (Trichosurus vulpecula)
Brushtail Possums are generally silver grey in colour with a pale to white coloured underside. They
have a dark coloured 'brush' along their tail. Brushtail Possums are nocturnal and sleep during the
day in tree hollows, hollow logs or even in house ceilings. Brushtail Possums have declined
throughout the arid areas of South Australia, but are commonly
found in urban environments.

Diet: leaves, flowers, fruits and occasionally meat 
Reproduction: generally autumn and spring
Size: 600 - 950 mm (head to tail)
Weight: 1200 - 3500 g (females) and 1300 - 4500 g 

(males)
SA Status: none 

Possums in the Mount Lofty Ranges

Western Pygmy-possum (Cercartetus concinnus)
The Western Pygmy Possum is the smallest possum located within
the Mount Lofty Ranges. Roughly the same size as a house mouse,
this marsupial prefers vegetation containing banksias, grevilleas,
callistemons and melaleucas. They are agile climbers and are
active during the night. 

Diet: nectar and invertebrates
Reproduction: throughout year
Size: 142 - 202 mm (head to tail)
Weight: 8 - 20 g
SA Status: none

Common Brushtail Possum
(Photo: Peter Canty)

Western Pygmy-possum
(Photo: Peter Canty)

Common Ringtail Possum (Pseudocheirus
peregrinus)
The Ringtail Possum is silver grey and brown with a pale coloured underside.
Its tail lacks the brush-like hairs of the Brushtail Possum and has a white
coloured tip. Ringtail Possums build nests using shredded bark or grass either
within tree hollows, dense tree foliage or in dense understorey vegetation. 

Diet: leaves, flowers and fruits
Reproduction: generally April to November
Size: 600 - 700 mm (head to tail)
Weight: 700 - 1100 g
SA Status: none

Common Ringtail Possum
(Photo: Peter Canty)
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BIODIVERSITY INFORMATION

Bush Rat (Rattus fuscipes)
Bush Rats are native rodents. They are nocturnal and
can be often located within remnant native vegetation
with a dense understorey. Bush Rats have thick grey
to red brown fur with a pale cream to red underside. 

Diet: insects, fungi, fruits, seeds, plant 
material

Reproduction: spring, summer, autumn
Size: 216 - 309 mm (head to tail)
Weight: 40 - 225 g
SA Status: none

Rodents in the Mount Lofty Ranges

Swamp Rat (Rattus lutreolus)
Swamp Rats are native rodents that occur
predominantly in heath and sedge habitats. Swamp
Rats may be nocturnal or diurnal. They are known to
construct burrows and extensive tunnels through the
understorey. Swamp Rats have dark grey to brown
coloured fur with a pale cream to brown underside.

Diet: grasses, sedges, fruits, seeds, 
arthropods, fungi

Reproduction: spring and autumn 
Size: 178 - 354 mm (head to tail)
Weight: 56 - 156 g
SA Status: none

Bush Rat
(Photo: Tony Robinson)

Swamp Rat
(Photo: Steve Doyle)

Black Rat (Rattus rattus)
The Black Rat is introduced to Australia. They have
slender bodies and longer tails. Ears are generally
more oval shaped and larger. Black Rats vary in
colour and may be black or brown or grey and
white. Black Rats are often found in urban areas.

Diet: various, bird eggs, seeds, insects, 
small mammals and birds

Reproduction: throughout year 
Size: 50 - 450 mm (head to tail)
Weight: 95 - 340 g Black Rat

(Photo: Tony Robinson)

yurrebilla

THE GREATER
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Brown Rat (Rattus norvegicus)
Brown Rats are also introduced to Australia and have slender
bodies and longer tails in comparison to native rodents. Wild
Brown Rats are generally grey brown with a pale underside.
Domestic Brown Rats vary in colour and pattern. Wild Brown
Rats are known to occur predominantly in coastal areas and wet
habitats such as creek lines. Brown Rats can be aggressive in
the wild.

Diet: various, shell fish, bird eggs, seeds, insects, 
small mammals and birds

Reproduction: throughout year 
Size: 330 - 470 mm (head to tail)
Weight: 200 - 400 g

Domestic Brown Rat
(Photo: Nerissa Haby)

How do I tell?
Introduced rats generally have a slender body, longer snout and tail than native rats. The tail is
usually longer than the body and head length and their ears are usually as large as the distance
between the base of the ear and the middle of the eye. 

Further reading:
Strahan, R. 1998. The Mammals of Australia. New Holland Publishers Pty Ltd. Melbourne.
Caughly, J., Bamford, M., Parker, B., Sinclair, R., Griffiths, J. and D. Kelly. 1998. Managing Vertebrate Pests:
Rodents. Bureau of Resource Sciences. Canberra. ACT



6.13.4

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

These important programs are funded by the Onkaparinga CatchmentWater Management Board. Copyright 2005.
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Topic 13 - Threatened

species in the Onkaparinga

Catchment

Media clipping for discussion

Sunday Mail 25/02/2003

What are the major threats to bandicoots outlined in this article?

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

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

What techniques are the researchers using to track Bandicoot numbers?

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

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

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

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

What do you think the average person could do to help Bandicoots?

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

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

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



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; 
Time, continuity and change; 
Social Systems; Societies and 
C lt

Earth and space; 
Life systems

7.  Threatened 
species 
management

7.19  Successful threatened 
species management

Outlines the formula for successful threatened 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, eg "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 streamside

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.

Endangered:

Endemic:

Environmental flow:

Environmental weed:

Estuary:

Flow regimes:

Forest:

Genus:

Habitat:

Indigenous:

Land Use:

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

farming, recreational parks and reserves.
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Macroinvertebrate:

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. Insects, 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.

River:

Salinity:

Septic tanks:

Species:

Stormwater:

Swamp:

Threat:

Threatened species:

Turbidity:

Vegetation association:

Vulnerable species:

Watercourse:

Wetland: An

Woodland:

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 labelled 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.

area where the land is saturated with

water.

An open stand of trees up to approximately

18metres in height in which tree crowns cover at least

30% of the area but are not, for the most part, overlapping.
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