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To whom it may concern.
20th November 2019
P17/2148
We write to you today to submit to the state government inquiry into Meeting Obligations to
Protect Ramsar Wetlands (2016).
Our organisation has been active in protecting the largest remaining (@319 Ha) shallow freshwater
marsh in the entire Port Phillip and Western Port region.
In all, 64% of the original Tootgarook swamp remains, considerably more than for the other major
swamps in the region: the Kooweerup Swamp (<1%), Carrum Swamp (<5%) and the closest,
Kangerong Swamp (<5%).
When we started this continuing journey the wetland Tootgarook Swamp was under a number of
serious risks and development pressures, while the values of the Tootgarook Swamp were
recognised by the community it took significant action by the community to implement change
regardless of policies and regulations in place. Many of these issues have been addressed to be
worked through in the Mornington Peninsula Shires Tootgarook Wetland Management Plan,
something that has stemmed from grassroots direct community action.
Since 2013 our organisation which has been using citizen science (gathering data and collating
information such as determining the presence of EPBC listed species
https://www.savetootgarookswamp.org/uploads/1/7/4/3/17433307/to_determine_the_possible_b
reeding_and_presence_of_australasian_bittern_botaurus_poiciloptilus__c.brown_31st_may_2017.pdf ), as well as legal action when necessary, has developed and
cultivated relationships from this information for protection of the Tootgarook Swamp with local
government and Government organisations as well as NGO’s.
You can read about the journey on the news posts on our websites news section at
www.savetootgarookswamp.org.
It has personally been a difficult effort to bring a wetland lost and forgotten, unrecognised back into
the fold. Other community members have their own stories too.
Though these values that the wetland has held have always been there, persistent and ignored.
The main purpose of this submission is to highlight that while the Tootgarook Swamp hasn’t been
Ramsar listed, it is currently being investigated and undergoing nomination by the Mornington
Peninsula Shire, (Tootgarook Wetland Ramsar Nomination Feasibility Study, M. South, A. Costen,
BMT WBM 2015), using the process for the ecological character description of the wetland, by
applying the national framework and guidance for describing the ecological character of Australian
Ramsar Wetlands.
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We say that any wetland believed to meet Ramsar Criteria whether, nominated or not, should be
treated as listed by legislation in Victoria, as any of them could be listed into the future. We say this
is stated in Goal 2 of the Ramsar Strategic Plan adopted by consensus by all Parties (including
Australia) at Ramsar 10th meeting of the Conference of Parties in 2008;1
Goal 2 (concerning Ramsar Sites) and its associated Strategy 2.7 reads as follows:
GOAL 2. Wetlands of International Importance
To develop and maintain an international network of wetlands that are important for the
conservation of global biological diversity, including waterbird flyways and fish populations and
for sustaining human life, by ensuring that all Contracting Parties appropriately implement the
Strategic Framework and guidelines for the future development of the List of Wetlands of
International Importance and by appropriate management and wise use of those internationally
important wetlands that are not yet formally designated as Ramsar sites but have been
identified as qualifying through domestic application of the Strategic Framework or an
equivalent process.
…STRATEGY 2.7 Management of other internationally important wetlands
Appropriate management and wise use achieved for those internationally important wetlands
that have not yet been formally designated as Ramsar sites but have been identified through
domestic application of the Strategic Framework or an equivalent process. (CPs)
Key Result Area
By 2015:
2.7. i Ramsar guidance on the maintenance of ecological character to be have been applied with a
priority upon recognized internationally important wetlands not yet designated as Ramsar sites.
(National: CPs; Subnational: wetland managers).

We should not be allowing these wetlands to be continued to degraded, their importance in
supporting high biodiversity and their ability to fight against climate change (storing 5 times more
carbon than forests) is vital to the survival of all species.
A wetland is like a snowflake. No two wetlands can be the same as they will not have the same
conditions. There are many ingredients that add to these conditions, like the PH or alkalinity of
water, soil types, climate, land shape, geology, seasonality (ephemeral) and salinity.

http://www.ramsar.org/sites/default/files/documents/pdf/lib/hbk4-21.pdf Page 12, 19; Ramsar, The
Convention on Wetlands.
1
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All these ingredients combine in many different ways to create a unique genetic diversity seen only
in wetland environments and specially balanced and suited to the species that inhabit it.
Why are high biodiversity areas like wetlands important?
High biodiversity indicates a healthy ecosystem, whilst low biodiversity indicates an ecosystem
which is stressed or highly disturbed. They are benchmarks of our environmental stewardship.
The higher the diversity the better the chances for survival. Species need a variety of genes to
ensure successful survival. Without this, the chances of extinction increase and the loss of a species
will have flow on effects to others plants and animals who rely on each other for survival.
I have attached our organisations Guidelines for the Tootgarook Swamp a community written
guideline to show the values of the Tootgarook Swamp from June 2014.
I have also would like to have attached the Mornington Peninsula Shires 2015 Tootgarook Wetland
Ramsar Nomination Feasibility Study, M. South, A. Costen, BMT WBM. Though provide a link instead
due to file size.
https://www.savetootgarookswamp.org/uploads/1/7/4/3/17433307/2015_tootgarook_wetland_ra
msar_nomination_feasibility_study_m._south_a._costen_bmt_wbm_.pdf
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Kind Regards,
Cameron
Brown
President

Maayan
Rousso
Vice President

Jessica
Durrant
Public Officer

Craig
Thomson
Treasurer/Events

Gidja
Walker
Committee
Member

www.savetootgarookswamp.org
Are you a defender of biodiversity?
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Swamp Management Guidelines for the Greater Tootgarook Swamp
Wetlands are described as the interface between land and marine ecosystems1 and are known as
the cradle of diversity, essentially wetlands are a biodiversity super lab.
A wetland is like a snowflake; no two wetlands can be the same as they will not have the same
conditions.
There are many factors which contribute to these conditions. Some are, PH of water, soil type,
climate, topography, geology, water seasonality, atmospheric precipitation cycle, hydrology and
salinity.
All these factors combine in a number of different ways to create a unique genetic diversity seen
only wetland environments, specifically balanced and suited to the species which inhabit it.
As a critically endangered wetland type; existing on Organosols soils (Fibric Peat), along with
endangered ecological communities and its ground water dependent system, possessing land within
and around the Tootgarook Swamp comes with a moral obligation and provides a very unique
situation.
Save Tootgarook Swamp has established these guidelines to assist landowners to manage their
wetland components. These guidelines will help you recognise a wetlands characteristics, offer
advice on how to safeguard and restore the wetland, and suggest where you can get further help if
needed.

What is the greater Tootgarook Swamp?
The Greater Tootgarook swamp, also sometimes called Boneo swamp is a groundwater dependent
wetland 2(fen) found on the Nepean Peninsula in Victoria.
We keep the term swamp for historical naming aspects
only.
The Tootgarook swamp is described by Geologist
A. Shugg as “The swamp is a natural groundwater
discharge area lying close to sea level” and that “The
swamp forms a window to the aquifer through which
ground water discharges”3.
It exists on waterlogged Organosol soils. These soils are
quite rare in Australia, representing 0.1% proportion of
Australian Soil - occurring mainly in wet drainage
depressions (bogs and fens), in some alpine and subalpine areas, as well as in some former swamps. The most
extensive distribution of Organosols in Australia occurs in
south-west Tasmania. (Figure 1) 4

Figure 1: Distribution of Organosols in Australia.
© CSIRO Australia

1
2

Wetlands (4th ed.). Mitsch, William J.; James G. Gosselink (2007-08-24). New York: John Wiley & Sons.
http://www.bom.gov.au/water/groundwater/gde/ Groundwater Dependent Ecosystems Atlas Bureau of Meteorology

3

Review of Monitoring Results Rye Tip 1987 – A. Shugg Geological Survey of Victoria.

4

Australian Soil Classification - CSIRO Land and Water.
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Of this rare soil type, three types of Organosols exist, Fibric Peat, Hemic Peat, and Sapric Peat. The
soil type that exists within the swamp has been deemed Fibric Peat by the Victorian Department of
Environment Primary Industries5.
The importance of the Tootgarook swamp and its unique values was first mentioned by Frederick
Chapman in 1919, who was the inaugural Australian Commonwealth Palaeontologist and at the time
worldwide authority on Ostracods.
“That Tasmania was connected with the mainland not so long ago is
evident from the occurrence of fossil remains of Tasmanian marsupials
in fairly recent formations in Victoria, and some of the latest
information gathered from the study of microscopic crustacea has shed
a further ray of light on this romantic story that we are just beginning
to piece together. This new evidence, derived from tiny fossil
inhabitants of both the "Boneo” Swamp in Victoria and the Mowbray
Swamp in the north west of Tasmania, tells us that a genus of minute
fresh water crustaceans called Limnicythere, unknown to Australia until
their discovery in the Mowbray swamp is found alike in these two
localities in Pleistocene strata.”6
From this discovery in 1921, Walter Hiscock in conjunction with the
Victorian Department Agriculture sent Mr W. Cochrane Robertson, the
supervising analyst “off to England for analysis a number of deposits
amongst which is a unique organic substance from the Boneo swamp
on the Mornington Peninsula in Victoria, which, it is claimed, will be of
great commercial value- The treatment of a parcel of 50 tons. The
deposit was about five feet in depth and covered an area of 800 acres.
Preliminary tests, which had been conducted in the destructive
distillation- of the substance, had resulted in an excellent return of
sulphate of ammonia, light solvent oils and methyl alcohol, all of which
are essentials in commerce particularly for the generation of power in
its many forms.”7
The results of this testing is made known in all major newspapers in
Australia via a press release from England in October 1922,
“NEW PEAT FERTILISER. LONDON, Thursday. – Mr. Walter Hiscock. In
conjunction with. Mr. E. Lloyd Pease, of Stockton-on Tees chemical
works, has arranged to establish a plant at Mornington Peninsula for the
production of' a new complete fertiliser, ,"N.P.K." from Mornington's

5

Figure 2: Advertisement from 1929
of the Peat product from Tootgarook
Swamp.

vro.dpi.vic.gov.au/dpi/vro/portregn.nsf/pages/port_soil_landforms_tootgarook, - Department of Environment and
Primary Industries (Department of Primary Industry), Victoria Australia
6
A Tasman land bridge; The Argus (Melbourne, Vic), Saturday 1 November 1919, reprinted The Mercury (Hobart, Tas),
Saturday 27 December 1919
7
Western Mail (Perth, WA : 1885 - 1954), Thursday 31 March 1921, page 34 The West Australian (Perth, WA : 1879 1954), Thursday 24 March 1921.
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unique peat deposit.”8
In 1924 a plant was erected at Tootgarook swamp to produce this fertiliser (figure 2) from the
unique peat on a commercial scale by Walter Hiscock’s Ammonium Phosphate Fertiliser Company
Pty. Ltd.9 and Peninsula Lime and Fertilizer Co.
Peat or peatlands (an area which actively forms peat is called a mire), is a wetland type dominated
by living, peat-forming plants, even if it has been completely drained (a peatland can be dry,
however a mire by definition is still wet). Fens and bogs are both types of mires, with bogs being
positioned higher than the surrounding landscape on an arched-shaped landform, obtaining most of
their water from rainfall, while fens are found on slopes, flats, or depressions and get theirs from
both rainfall as well as surface water. While a bog is always acidic and nutrient-deprived, a fen can
be either alkaline or acidic, and either nutrient-rich or nutrient- deprived.10
The dependence on rainfall for moistness means that mires are normally lacking equally in oxygen
and phosphorus, though they may differ broadly with respect to nitrogen. Peatlands especially
active peatlands are irreplaceable palaeo-environmental archives from which to reconstruct past
landscape change and previous climates, and determine human impact upon the environment.11
A healthy wetland really has no open water like pond. Instead it has a thick vegetation covering such
as sedges, rushes, and herbs. Trees are not always present, but may be scattered through the
wetland or around edges.
There are no permanent watercourses on the Nepean Peninsula; the dune rock is too porous to
hold meteoric and fluviatile waters. The bottom of The Cups are sometimes covered with wetland
grasses but never with water. Flood water coming down the blunted scarp of Selwyn Fault has
scoured out channels in the dune-rock at the foot of the scarp, as for example the lower reaches of
Drum Drum Alloc Creek, but these only carry water while the flooding lasts; an hour after it subsides
the channels of the water course are quite dry.12 There are a number of underground flows that
exist, along the length of the Selwyn fault to the east feeding the wetlands hydrology after passing
through the Boneo flats, and underground flows from the cups land that borders the swamp on the
west near Eagle Ridge golf course and Boneo Park covenanted land.
This unique wetland type for its biogeographic area is one of the many criteria that the Greater
Tootgarook Swamp meets for the International and intergovernmental treaty established in Ramsar,
Iran in 1971. The broad aims of this international treaty known as the Ramsar Convention on
Wetlands of International Importance are;


To halt and, where possible, reverse, the worldwide loss of wetlands and conserve those that
remain through wise use and management.

8

Advocate (Burnie, Tas.)Saturday 28 October 1922, The Advertiser (Adelaide, SA.), Saturday 28 October 1922, The Argus
(Melbourne, Vic.) Saturday 28 October 1922, The Brisbane Courier (Qld.), Saturday 28 October 1922, Morning Bulletin
(Rockhampton, Qld.)Monday 30 October 1922.
9
Examiner (Launceston, Tas.), Saturday 22 March 1924, The Argus (Melbourne, Vic.), Friday 14 March 1924.
10
Our Earth's Changing Land: An Encyclopedia of Land-Use and Land-Cover Change, - Helmut Geist (2006).
11
Guidelines for global action on peatlands (GAP), - 8th meeting of the Ramsar COP
12
Memoirs of the Geological Survey of Victoria - R.A. Keble 1950
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Wise use is defined as “… the maintenance of their ecological character, achieved through the
implementation of ecosystem approaches, within the context of sustainable development.” 13
The contracting parties, to which Australia signed up to in 1974, recognize that wetlands, through
their ecology and hydrological functions, provide invaluable services, products and benefits enjoyed
by, and sustaining, human populations.
Therefore the Convention promotes practices that will ensure that all wetlands, and especially those
designated for the Ramsar List, will continue to provide these functions and values for future
generations as well as for the conservation of biological diversity14. Contracting parties in their
identification and designation of Peatlands as Ramsar sites, should take note that peatlands have
been identified by the Convention as under-represented in the Ramsar list and are urged as a
priority for future designations15
The Ramsar Convention defines a wetland as;
“Areas of marsh, fen, peatland or water, whether natural or artificial, permanent or temporary, with
water that is flowing, fresh, brackish or salt, including areas of marine water the depth of which low
tide does not exceed six metre” (Article 1.1). In addition Ramsar sites “may incorporate riparian and
coastal zones adjacent to the wetlands, and islands or bodies of marine water deeper than six
meters at low tide lying within the wetlands”(Article 2.1)16
Other criteria that the Greater Tootgarook Swamp meets are;




It supports vulnerable, endangered, or critically endangered species or threated ecological
communities.17
It supports populations of plant and / or animal species important for maintaining the biological
diversity of a particular biogeographic region.18
It supports plant and / or animal species at a critical stage of their life cycles, or provides refuge
during adverse conditions.19

There is some indication the Greater Tootgarook Swamp may meet more criteria, though without a
detailed study, a larger review of previous studies and committing to ongoing research it will remain
unclear.


It regularly supports 1% of the individuals in a population of one species or subspecies of
wetland dependent non-avian animal species20



It regularly supports 20,000 or more water birds.21

13

The phase “in the context of sustainable development is intended to recognize that whilst some wetland development is
inevitable and that many developments have important benefits to society, developments can be facilitated in a sustainable
ways by approaches elaborated under the Convention, and is not appropriate to imply that ‘development’ is an objective for
every wetland. – Ramsar Strategic framework 2009
14
- Ramsar Strategic framework 2009.
15
- Guidelines for global action on peatlands (GAP) 8th meeting of the Ramsar COP.
16
- Ramsar Convention Text 1971.
17
- Melbourne Water, communication.
18
- Melbourne Water, communication.
19
- Melbourne Water, communication.
20
-Melbourne Water, Practical Ecology Pty Ltd.
21
-Melbourne Water, Practical Ecology Pty Ltd.
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Where is it situated?
The swamp is situated (figure 3, 4, 5 and 6) in a depression that has formed a Fibric Organosols
(peat) and is surrounded by the edge of The Cups late Pleistocene aeolian alkaline sediments in the
west, to the Boneo Plain dunefield of the early Pleistocene aeolian sediments in the east and northwest, and to the Rosebud dunefield of the early Pleistocene aeolian sediments in the north-east and
east.22 A number of perched wetlands such as Jacksons swamp exist along the upper contours of
Boneo plain at its edge with Rosebud acid sands dunefield, which is hydro-logically linked (figure 5)
to the greater Tootgarook swamp. If a site has the traits described here it could still be a wetland.
The contacts and reference books at the end of the guidelines can provide advice and or information
on whether the vegetation indicates a wetland.
Bo = Boneo Early Pleistocene
aeolian sediments
Soil type; Sandy Tenosols.

Ro = Rosebud Early
Pleistocene aeolian sediments
Soil type; Aeric Podosols.

Tg = Tootgarook Recent
swamp deposits Soil type;
Fibric Organosols.

Cp = The Cups Late Pleistocene
aeolian sediments Soil type;
Shelly Calcarosols

Figure 3: Soil/Landform Distribution on the Nepean Peninsula. ©
Copyright Department of Environment and Primary Industries,
Victoria, Australia.

22

vro.dpi.vic.gov.au/dpi/vro/portregn.nsf/pages/port_soil_landforms_tootgarook, - Department of Environment and
Primary Industries Victoria Australia
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Figure 4: Tootgarook Swamp Topographic Setting approximate illustration

Figure 5: A view scene from Arthur Seat State Park in August 2013.

PAEC - Ramsar Wetlands Inquiry
Submission no. 17

PAEC - Ramsar Wetlands Inquiry
Submission no. 17

Swamp Management Guidelines for the Greater Tootgarook Swamp

Figure 6: A.C. Cooke, circa 1890 courtesy Victorian State Library. Arthur's Seat looking west, the clearing in the foreground:
Seawinds. Tootgarook Swamp on left.

Tootgarook Swamp is a threatened geological ecological community.
An ecological community is a unique group of plants, animals and micro-organisms that occupy, and
interact within, the same geographical space. Primarily, the factor that distinguishes wetlands from
other land forms or water bodies is the characteristic vegetation that is adapted to its unique
geological soil conditions, and each ecological community is adapted to occur in a particular habitat
type, usually determined by factors such as soil type, position in the landscape, climate and
hydrology. Wetlands and their many types are often delineated by a sharp boundary in soil,
topography or vegetation that distinguishes the wetland vegetation from any surrounding dry-land
vegetation. The surrounding dry-land vegetation contains few or no specialised wetland plant
species because it is rarely, if ever, inundated. Within the swamp so far, there exist nine ecological
communities that have been identified through local Mornington Peninsula Shire mapping done in
conjunction with DEPI Arthur Rylah Institute23 and privately commissioned ecology reports24. All
identified vegetation communities are listed as endangered within the bioregion, with one
presumed extinct. There are potentially more ecological communities not yet recorded as no
overarching ecological study or survey has ever been completed for the swamp25.

23

Mornington Peninsula Shire Submission to the Victorian Environment Assessment Council 30th August 2010.
Save Tootgarook compiled, records and data.
25
As of 2013.
24
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What makes a wetland an asset?
Biodiversity.
“Biodiversity” is often defined as the variety of different species, structures and genetic material
much of which is concentrated in the soil crusts and cryptogrammic layers of the microscopic, the
more biodiversity the more complex the web.
Biodiversity is the basis of life on Earth. It is crucial for the functioning of ecosystems which provide
us with products and services without which we couldn’t live. Oxygen, food, fresh water, fertile soil,
medicines, shelter, shielding from storms and floods, stable climate and recreation - all have their
source in nature and healthy ecosystems. But biodiversity gives us much more than this. We depend
on it for our security and health; it strongly affects our social relations and gives us freedom and
choice.26
Biodiversity is put simply, OUR PLANET, an incredible, finely tuned and complex machine where
everything, including plants, animals and environments, all work together in harmony creating the
web of life.
So where do wetlands like the Tootgarook Swamp fit into this web?
Well amazingly right at the very top. They are considered the most biologically diverse of all the
planets ecosystems, the cradle of species diversity. Nevertheless despite this wetlands are still being
destroyed at an alarming rate.
You might wonder, will the loss of a few wetlands like Tootgarook Swamp really make much
difference?
Well, biodiversity is a complex fragile structure. It may be helpful to think of the ecosystem as a
woven carpet, if you pull on a loose thread it might only affect the thread and those closest to it, or
it might unravel the whole carpet. Wetlands are threads keeping the ecosystem carpet together and
as we pull out more wetland threads the ecosystem begins to unravel causing lots of problems.

So why are wetlands like the Tootgarook Swamp so important to biodiversity?
As mentioned before, wetlands are described as the interface between land and marine ecosystems
and are known as the cradle of diversity.
No two wetlands can be the same as they will not have the same conditions. There are many
ingredients that add to these conditions, like the PH or alkalinity of water, soil types, climate, land
shape, geology, water seasonality, atmospheric precipitation cycle, hydrology, and salinity. All these
ingredients combine in many different ways to create a unique genetic diversity seen only in wetland
environments and specially balanced and suited to the species that inhabit it.

Why are high biodiversity areas like wetlands important?
High biodiversity indicates a healthy ecosystem, whilst low biodiversity indicates an ecosystem
which is stressed or highly disturbed.

26

http://iucn.org/what/biodiversity/about International Union for Conservation of Nature.
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The higher the diversity the better the chances for survival. Species need a variety of genes to
ensure successful survival. Without this, the chances of extinction increases and the loss of a species
will have flow on effects to other plants and animals who rely on each other for survival.
A healthy biodiverse wetland will include lots of species of plants and animals which all work in
harmony together as a team to create a balanced healthy ecosystem.
A healthy biodiverse ecosystem in wetlands like Tootgarook Swamp provide a number of benefits.
These benefits are known as ecosystem services.

Securing protection of the Tootgarook swamp for the future: Social and economic, the value of
ecosystem services.
The Tootgarook swamp plays a key role on the Nepean Peninsula, with advantages including;



















Protection of water resources, collection and re-release of water over time, enabling
recovery from unpredictable events and safeguarding the landscape against severe heat and
cold, as well as drought.
Act like sponges (especially wetlands with peaty soil) to buffer against the impact of floods.
Water purification providing pollution breakdown and absorption; filtering and trapping
sediments and recycling nutrients.
Soils formation and protection.
Helps recharge the aquifer by trapping excess surface water and displaying the aquifers
health.
Help mitigate climate change by contributing to climate stability and carbon dioxide storage.
Reduce weed invasion through inundation.
Life support processes such as pollination.
Increase indigenous animal and plant populations.
Diversity in genes, species and ecosystems.
Provides a vital food, breeding and habitat source for over 130 species of birds, and many
other mammals, reptiles, fish, frogs and insects.
Aid in local food production.
Recreation and tourism.
Life fulfilling conditions such as beauty and serenity.
Provide economic benefits, through the marketing of wetland ecosystem services. (The
benefits of ecosystem services may be underestimated as future research may reveal more
valuable scientific research over time).
Cultural, spiritual, and religious value bequests.

The way management of a wetland is handled is a perfect example of how your activities can have
benefits at local, countrywide and international levels.
Hydrological and Soil Values.
The swamp provides a protective buffer zone between the land and our shoreline, protecting the
Port Philip Bay from siltation and nutrient runoff by acting as the kidneys of the aquatic ecosystem.
10 | P a g e
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Trapping the water like an immense sponge, it helps rehydrate the surrounding landscape and water
table through the capture and control of underground flows, excess overland flows and direct input
from rain. The swamp is naturally strategically placed within the catchment to intercept
underground flows and floodwater, hence regulating stream flow and decreasing flood peaks. When
water flows into wetlands, the flow slows, allowing suspended particles to settle.
Biological processes remove, recycle and immobilise contaminants and nutrients. Wetland plants
take up nitrogen (figure 7), phosphorus, sulphates, copper, iron and other heavy metals in the water.

Figure 7: Wetlands can provide a suitable place for denitrification because anaerobic soil regions (where oxygen is not
present) and aerobic soil zones (where oxygen is present) are found close together. Denitrification is the loss of nitrate
(NO3) from the soil through the action of denitrifying bacteria.

Wetland plants also absorb nutrients from the water for their own growth. Some of these nutrients
are then removed by birds and other animals, which eat the plants, and 'disseminate' the nutrients
outside of the wetland. Wetland plants add oxygen to the water, making it more suitable for aquatic
species that live in it.
Only a few depressions on the Nepean Peninsula hold water. They are the Tootgarook Swamp and
some small swamps west of Sorrento. The clay or marl, as it was described by Chapman (1919) in the
Tootgarook Swamp, which held the water is impervious. The peat there was formed in the shallow
water, the level and composition of which influenced the decay of vegetable matter. The swamp
occupies the channel of the old Tootgarook Tideway, the entrance to which Port Philip has been cut
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off by a small bay-bar.27
Peat forms when plant material, usually in wet areas, is inhibited from decaying fully by anaerobic28
conditions and these minerals are deposited in anaerobic bottom muds where they are contained.
Peatlands have a wide international significance and their wise use is relevant to the implementation
of the Ramsar Convention, the United Nations Framework Convention on Climate Change (UNFCCC),
the Convention on Biological Diversity (CBD), and other international instruments and agreements.
Peatlands play a special role in conserving global biodiversity because they are the refugia of some
of the most unusual species of wetland-dependant flora and fauna.
Peatlands have been identified as a major storehouse of the world’s carbon exceeding that of
forests. Peatlands that are actively accumulating organic matter are carbon sinks. Both aspects are
worthy the attention of the UNFCCC (United Nations Framework Convention on Climate Change).29
The groundwater maintains the saturation of the wetland system within the Tootgarook swamp,
with the ground water table sitting shallowly at the surface.30 The swamp supports groundwater
dependent terrestrial vegetation that then uses the ground water to maintain evapotranspiration
potential.
Essentially the swamp is an expression of the Nepean Peninsula groundwater. It’s actually a surface
expression of the groundwater so what lives in the water at the surface, the flora and fauna, is all an
expression of the wetland health and therefore the health and condition of the Nepean Peninsula
ground water system.
The swamp’s interaction
with the groundwater
through biological
processes, removing,
recycling and immobilising
contaminants and
nutrients, aids in the role
of food production for
local agriculture and stock
watering.
The swamp catchments
mean average rainfall is
Figure 8 Water Supply for the Tootgarook
Swamp Catchment © Mornington
Peninsula Shire Smart water plan 2013.
27

Memoirs of the Geological Survey of Victoria - R.A. Keble 1950

28

From the Greek word "αναερόβιος" (comprising from the words αν=without, αέρας=air and βίος=life) which
literally means living without air.
29

Guidelines for global action on peatlands (GAP) 8th meeting of the Ramsar COP
http://vro.dpi.vic.gov.au/dpi/vro/portregn.nsf/pages/port_soil_landforms_tootgarook Department of Environment and
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850mm31, greatest in the months of May to August, lowest in the months of December to March,
and the catchments overland flows are relatively low due to the high permeability of the
surrounding sands and the formation of Selwyn fault. Runoff only appears in very wet years when
the subsoils of the area are saturated. The catchment itself is very unique, essentially running along
the ridge from Arthurs Seat, almost all the way down to Cape Schanck, and then all the way up to
Point Nepean, and is to be considered significantly groundwater dependent (figure 8).
When the swamp is infilled, the water that made it wet has to go somewhere. If it isn't seeping back
into the foundations of the house built on the former wetland, the water likely is leaking into
formerly dry homes of the next low lying property owners and other parcels of land.32
Infilling (Figure 6) or draining the swamp not only destroys the sensitive wetland ecology but also
leaves residents susceptible to the effects of climate change.
During the wet season the water table is generally higher because recharge exceeds discharge.
During dry seasons the water table is depressed because discharge exceeds recharge. Likewise,
during periods of drought the water will be lower.
Groundwater moves through the saturated zone both downward and upward. The downward flow
occurs due to gravity and the upward flow occurs because fluids tend to flow towards areas of lower
pressure. Hydrocompaction occurs when organic rich sediment like peat is subjected to loss of
water. Since lowering of the water table involves loss of water, hydrocompaction often occurs.
Most hydrocompaction is an elastic deformation process, that is to say it is reversible, so that when
the peat dries out it compacts, but when it becomes wet once again, it expands.33
Infilling results in a reduction in water supply and water storage, the loss of flood plain land and
flood plain protection34 of the swamp, and also decreases the capturing, control, and regulation of
excess of water and groundwater that finds its way back into recharging the groundwater table. The
infilling will increase backwater buildup upon the culverts in Chinaman’s creek. Therefore reducing
the ability of infrastructure to control flooding of contiguous areas in Rosebud Wests low lying urban
land in the north.

Figure 9: Infill Development at the Tootgarook Swamp
31

Infilling (figure 9) will increase
drainage runoff into the swamp
from new developments and
gardens, even if the storm water is
contained on-site. Water drainage
will seep into the swamp and will
increase nutrient levels and
possibly cause eutrophication. Any
new access roads will also create
water runoff into the wetland area
which will be polluted from vehicle
movements including oil particles.

Australian Bureau of Meteorology.
www.nwf.org/News-and-Magazines/National-Wildlife/News-and-Views/Archives/1998/Caution-Building-in-a-WetlandCan-Be-Hazardous-to-Your-House.aspx National Wildlife Foundation
33
http://earthsci.org/processes/struct/subside/Subsidence.htm Earth Science Australia.
34
www.wetlandsalberta.ca/wetland-loss/ Wetlands Alberta
32
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Overall the water pollution discharge and leaching of nutrients into the swamp will seriously
threaten the sensitive balance of this natural environment, even on a small scale.

Climate Mitigation.
The swamp assists in the regulation of the surrounding climate with the evaporation of water from
itself providing a localised cooling effect. A significant role of the swamp and its soil is its ability to
act as carbon storage.
Overall the world’s wetlands cover 6% of the world’s land area but contain 35% of the terrestrial
biosphere carbon pool. According to Patterson35 (1999) wetlands constitute the largest global
Carbon reservoir (770 gigatons), exceeding agro ecosystems (150 gigatons) and temperate forests
(159 gigatons) and tropical forests (428 gigatons). Within wetlands, peatlands store (540 gigatons).
Once the peat carbon is lost, the losses are virtually irreversible. Peatland conservation, restoration
and improved management are a low-hanging fruit for climate change mitigation. When drained,
consistently lowered or excavated (figure 10), the organic carbon soil is exposed to air and
discharges atmospheric carbon dioxide as well Methane, and peat subsidisation increases flash
flooding and potential fire.36

Groundwater
lowered
Peat dries out and
decomposes
Exposure of
CASS
creating H2S
(Hydrogen
sulfide)
Health
risks

Land subsides

Leads to
flooding and
damage to
infrastructure

Emitts huge
CO2
emissions

Very
susceptable
to fire

Smog
Loss of
Biodiversity

Figure 10: Potential varying results of Peatland loss.

35

Wetlands and climate change. Feasibility investigation of giving credit for conserving wetlands as carbon sinks. Wetlands
International Special Publication Patterson, J. 1999.
36
Irish Peat Conservation Council www.ipcc.ie/advice/peatland-management-diy-tool-kit/
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Protection of the swamps hydrological regime is an important part in the world wide challenge of
climate change mitigation. A healthy peat swamp will waterlog more, increasing anaerobic
conditions and therefore peat production, this will sequester more carbon as well as protect
downstream properties from flooding.
It is also important to protect the swamps storage capacity due to sea level rise from climate change.
Salinisation through sea water flooding into aquifers is also a potential threat not just from sea level
rise, but also if extraction from groundwater levels increase, causing migration of the freshwatersaltwater interface.
Climate change has the potential to increase CASS exposure which highlights the importance of the
Victorian CASS strategy to act as a significant tool to help manage high risk activities in the swamp.37
The swamps high biodiversity values will mitigate the effects of climate change effectively lessening
the blow. This is because some wetland species have already adapted to an extreme environment
with constrained limitations forcing them to adapt.

Habitat values.
The swamp has a very high groundwater dependent ecosystem value, representing the largest
remnant natural freshwater marsh in Melbourne Waters region,38 and the site being recognised by
the Victorian Department of Environment and Primary Industries as a Biosite of state significance39
for its biodiversity and natural values.
A number of the over 240 indigenous plant species have so far been recorded at the Tootgarook
Swamp and its immediate adjacent buffer zone have conservation significance at a national, state
and regional level (e.g. endangered, vulnerable, and rare), as do their grouped plant communities
which are called an Ecological Vegetation Class.

An example of some of the EVC's in the Tootgarook Swamp, the current index of wetland condition has not been applied to the
Tootgarook swamp though it is believed there maybe be now up to 24 EVC's or complexs.
©Malcolm Legg

37

Department of Environment and Primary Industries (Department of Sustainability and Environment): Victorian Coastal
Acid Sulfate Soils Strategy 2009.
38 Melbourne Water.
39
http://www.dse.vic.gov.au/__data/assets/pdf_file/0009/99225/PP_Biosites_Brochure.pdf Department of Environment
and Primary Industries (Department of Sustainability and Environment)
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The Nationally threatened Australasian Bittern, State threatened Swamp Skink, White-footed
Dunnart and Vulnerable Southern Toadlet can be found in the swamp along with a number of
internationally significant birds including the Eastern Great Egret, Latham’s Snipe and Sharp Tailed
Sandpiper.

Ballion's Crake

Latham's Snipe

Sharp Tailed
Sandpiper

Australasian Bittern

Australasian Shoveler

Greenshank

Freckled Duck

Eastern Great Egret

Swamp Skink

Hardhead

Nankeen Night-Heron

Flame Robin

Royal Spoonbill

White Bellied Seaeagle

Glossy Grass Skink

Intermediate Egret

Lewin's Rail

White Footed Dunart

Figure 11: Courtesy of European Union Environment DirectorateGeneral

Peatlands are highly restricted in the
Southern Hemisphere (figure 11), but
small areas are found in several
countries, including Australia, New
Zealand, and even Antarctica. The
peatlands of the southern region may
appear trivial on a global scale but are
important because they differ from
the vast peatlands of the northern
hemisphere temperate zones in terms
of vegetation and animal
communities.40The swamp could be
one of the last strongholds for some
of these plants and animals.

40

Department of Environment Northern Ireland, www.doeni.gov.uk/wonderfulni/biodiversity/habitats2/peatlands/about_peatlands/global_peatland.htm

16 | P a g e

PAEC - Ramsar Wetlands Inquiry
Submission no. 17

Aboriginal values.
In addition to their importance for biodiversity, numerous parts of the world’s peatlands are the
leading wetland type for cultural heritage, particularly in their ability to preserve archaeological
remains and the palaeobiological record under waterlogged and deoxygenated conditions41, such is
true of the swamp. The Boonerwurrung / Bunerong people of the Kulin nation used the swamp as a
meeting place for shelter, hunting, and gathering of food and water. It would also have had a
spiritual and cultural significance. Indication of the swamps use by the Kulin nation still remains,
many cultural heritage artefacts have been found around the edges of the swamp and nearby
Moonah woodland. Aboriginal people of the Nepean Peninsula whose contemporary lives remain
woven into the landscape, immensely value this history. Great care should be taken in areas that
could have been good places to camp, or that contain artefacts, charcoal, shell or bone.
Indigenous Australians are key stakeholders in the management and protection of Australia’s natural
and cultural wealth. It is important that consultation with Indigenous Australians who have rights
and obligations to the site begin early and continue throughout management processes. If you are
uncertain if a site has these values you can contact Aboriginal Affairs Victoria on 03 9208 3333 or
email; aboriginal.affairs@dpcd.vic.gov.au or for additional information go to
www.dpcd.vic.gov.au/indigenous/aboriginal-cultural-heritage

Heritage Values.
Once European Settlement occurred the Tootgarook Swamp was to endure a great many changes,
many of them negative. Even so, it wasn't long before the European's discovered some of the
swamp’s unique values. Aside from the good hunting, excellent drinking waters from bore sinking,
limestone, and reeds for thatching, the swamp had some other interesting facets.
In 1842 a pistol duel was most likely fought at 'De Salis Waterhole' at the southernmost end of the
swamp and the edge of 'the cups'.
Through early last century, peat and fertiliser was another of these interesting facets, with John
Cain’s 'Karia Compost' and Walter Hiscock’s 'Cicada' products. John Cain’s house still stands erect at
the edge of the swamp and Walter Hiscock’s Cicada Works, which was constructed to begin
production of a unique complete fertilizer to be termed, N.P.K., has ruins that still exist at another
location. This process was also able to provide electricity at an extremely low cost.

Ecotourism and Educational Value.
Tourism can have a variety of positive and negative impacts on a wetland, depending on how it is
achieved. Though an untapped resource, this usage could exist within the Tootgarook Swamp, one

that could potentially bring economic benefit to the Nepean Peninsula in the form of ecotourism and
education. Wetland ecotourism has benefits both locally and nationally for people and wildlife –
benefits such as stronger economies, sustainable livelihoods, healthy people and thriving
ecosystems.
41
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Ecotourism and education in the wetlands is a valuable opportunity to teach people from all walks of
life about the importance of the Tootgarook Swamp, its history, its unique water values, biodiversity
values and sustainable use into the future.
Some of the best times to see the swamp are not during the peak summer Mornington Peninsula
tourism season, rather at other quieter times of the year. Many of life’s most rewarding experiences
- beauty and serenity - can be absorbed by studying nature.

Figure 12: The swamp has a value unto itself, in way the itself functions.
There is potential for a wetland ecotourism and education and an observation tower with guided
tours and education sessions about the water, animals, birds, plants, and their cultural uses.

With a large number of Birds and other animals to see, as well as some amazing vegetation, and
many heritage values, the sounds and sights of the Tootgarook Swamp are a real beauty to behold, it
truly is Rosebud’s hidden treasure.
Intrinsic value.
Furthermore, peatlands have an intrinsic moral value (figure 12), the value an entity has in itself,
irrespective of its importance to others.42
That is quite a lot of services we get for free!
The cost of replacing these ecosystem services (if possible) would be extremely expensive.
Costs for constructing wetlands can vary greatly depending on the configuration, topography,
location, site specific condition (including hydrogeology, soil, temporal patterns and seasonal
temperature variations), volumes, flow rate and pollutant removal targets.
There is little available cost data for constructed wetlands. Typical construction costs presented in

42

International Peat Society – Functions of Peatlands.
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Weber (2002)43, cited in Taylor and Wong (2002)44 and based on examples, range from
approximately $500 000 to $750 000 per wetland hectare.45 The two key variables behind the
construction costs are the extent of earthworks required and the types and extent of vegetation,
also some indigenous vegetation is not replaceable or even obtainable for planting, meaning that no
constructed wetland will ever have the ability to function as an original natural wetland system. The
ability to construct an ecological vegetation community without some of these specific plants is then
unobtainable, resulting then in lost biodiversity. For example the constructed wetland may lack a
certain feature that encourages a particular animal, plant or organism that plays a role in balancing
the wetland, it is also the reason why habitat removal is biodiversity’s greatest threat.
The Centre for Watershed Protection (1998)46, Webber (2001) 47 and United States Environmental
Protection Agency (2001)48, cited in Taylor (2005)49, reported annual maintenance costs of
approximately 2% of construction costs50
These maintenance costs usually involve many ongoing issues of a biological nature, with the most
vital biological issues related to plant nutrient levels (from excessive nutrient runoff) to avoid the
unwarranted possible causes of eutrophication increasing algal toxins such as blue-green algae, nonbalanced insect control (especially of those species which serve as paths of arboviral and other
human diseases), and controlling the growth of noxious plant and animal species (often including
exotic species from garden escapes).
The nature and severity of these issues varies geographically, and also hydro-logically though in all
cases there remains a need for ongoing wetland management that includes preventive measures,
monitoring and corrective activities to guarantee that perceived wetland values continue to be
maintained.
Unfortunately, activities of this sort are often assigned a lower priority than is required for effective
management; it is easier to obtain short-term capital funding for projects of clear community benefit
and visible political advantage than it is to obtain long-term recurrent costs for proper maintenance
of a wetland.51
It therefore makes more economic and development sense to protect our wetlands like Tootgarook

43

Webber, T. 2001 and 2002, Tony Weber, Senior Waterways Program Officer (Water Quality), Brisbane City
Council, Queensland, personal communication; not seen, cited in Taylor and Wong (2002).
44
Taylor, A.C. and Wong T.H.F. 2002, Non-structural Stormwater Quality Best Management Practices – a
literature review of their value and life cycle costs, Technical Report 02/13, Cooperative Research Centre
for Catchment Hydrology, Melbourne, Victoria.
45
http://www.water.wa.gov.au/PublicationStore/first/84992.pdf WA Water.
46
Center for Watershed Protection 1998, Costs and Benefits of Storm Water BMPs: final report, Center for
Watershed Protection, Elliot City, Maryland, United States of America; not seen, cited in United States
Environmental Protection Agency (2001).
47
Webber, T. 2001 and 2002, Tony Weber, Senior Waterways Program Officer (Water Quality), Brisbane City
Council, Queensland, personal communication; not seen, cited in Taylor and Wong (2002).
48
United States Environmental Protection Agency 2001, National Menu of Best Management Practices for
Storm Water Phase II. United States Environmental Protection Agency on-line guideline available via
http://www.epa.gov/npdes/menuofbmps/menu.htm
49
Taylor, A.C. 2005, Structural Stormwater Quality BMP Cost/Size Relationship Information from the
Literature (Version 3), Cooperative Research Centre for Catchment Hydrology, Melbourne, Victoria.
50
http://www.water.wa.gov.au/PublicationStore/first/84992.pdf WA Water.
51
http://www.environment.gov.au/water/publications/environmental/wetlands/abs.html#constructed
Department of Environment.

PAEC - Ramsar Wetlands Inquiry
Submission no. 17

Swamp Management Guidelines for the Greater Tootgarook Swamp

Swamp (Figure 13) so they can continue to provide for us and the planet for generations to come,
and avoid long term hidden costs that result from the loss of our ecosystem services.

How to safeguard a wetland.
The aim of wetland management.
A healthy swamp should have the following features:







Incorporate the wise use of wetlands.
Indigenous plants growing at different layers from aquatic plants, mosses, and herbs at the
ground level, to sedges and the rushes at the middle, to taller shrubs.
Indigenous plants abundant enough to shade 60% of the ground to regulate water
temperature.
Plants of all ages and stages of development.
Regions of moist, wet, and very wet soil with different indigenous plants in each of these
areas.
No more than a few weeds present.

Examples of the types of indigenous plants that may occur in the swamp include:




Rushes, sedges and grasses (e.g. Tall Sedge, Soft Twig-rush, Loose-flower Rush).
Ferns (e.g. Austral Bracken, Soft Tree fern, Tender Brake, Pacific Azolla)
Herbs and wildflowers (e.g. Ivy-leaf violet, Creeping monkey flower, Streaked Arrowgrass,

Figure 13: An aerial view of Tootgarook Swamp August 2012.



Variable Willow-herb).
Algae, mosses, liverworts and lichens (e.g. Chara, Nitella).
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Climbers and creepers (e.g. Bindweed, Bower Spinach)
Shrubs (e.g. Swamp Paperbark, Kangaroo Apple, White Elderberry)

Even if the wetland doesn’t contain all these traits, it is still important and may be protected by
legislation. It just means there may be room for improvement.
Laws protect wetlands.
Removing native vegetation, slashing, inappropriate fire regimes, burning, and changes to grazing
regimes are actions that may require consent under the Mornington Shire planning scheme,
Victorian Flora and Fauna Guarantee Act 1991 and the Australian Governments Environmental
Protection and Biodiversity Act 1999. There are other laws that provide protection of swamps
including the Catchment and Land Protection Act 1994, Water Act of 1989, and the Environmental
Protection Act 1971 which controls water catchment affecting activities and damage to the
environment. Other legislation also includes the Environmental Effects Act 1978, which ties in with
the Ramsar resolution of Environmental Impact Assessments (EIA) which looks at the process of
evaluating the likely environmental impacts of a proposed project or development.
There are other international instruments that also provide protection for the swamp, with the
ability to improve protection.
Although Tootgarook Swamp is not a Ramsar Site, Article 3.1 of the Convention Text states that
Contracting Parties ‘…shall formulate and implement their planning so as to promote the
conservation of the wetlands included in the List, and as far as possible the wise use of wetlands in
their territory.’
The contacts and references at the end of these guidelines can provide you with more information
on legislation.
Securing the swamp for the future: legal protection assistance.
Before beginning swamp management it is of value to examine whether you can obtain some
assistance. Some organisations can offer financial incentives, and technical aid to help you manage
the wetland. Contact details for current programs are provided within these guidelines.
If you are spending time and effort managing a swamp, it may be worth providing additional
financial assistance and some legal protection and recognition mainly a Ramsar nomination and/or a
Trust for Nature Covenant program.

Ramsar.
Ramsar listing has a number of benefits such as52
 The Prestige of international recognition.
 Assisting in formalising the site’s conservation status which may result in increased
conservation efforts at the wetland and increased opportunities for natural resource
management funding at the wetland.
 Focus attention on wetland management and conservation.
 Providing greater security for long term management.

52

Module 4 of the National Guidelines for Ramsar Wetlands – Implementing the Ramsar Convention in Australia.
Department of Environment
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Regular monitoring and reporting of ecological character, which assists in education and
understanding of processes.
Providing opportunities to access expert advice on site related management issues (e.g.
through the Ramsar Convention’s personnel, the Ramsar Convention’s Scientific and
Technical Review Panel or a Ramsar Advisory Mission, where appropriate).
Attracting increased attention as a tourism destination or as an educational facility,
especially with world wetlands day (2nd of February each year).
Increasing legislative protection through the EPBC Act and preventing actions that are likely
to adversely affect the ecological character of the wetland.

Trust for Nature.
A Trust for Nature Covenant is a legally binding agreement placed on a property’s title to ensure
native vegetation on the property is protected. The agreement is voluntary and negotiated between
Trust for Nature and each individual landholder. To complement the covenant program, Trust for
Nature runs a Stewardship Program to support and provide advice to landholders managing
covenanted land. Land-holders are eligible for financial assistance, landholders who voluntarily enter
into a conservation covenant with Trust for Nature are potentially eligible for concessional tax
treatment. This may include concessional capital gains treatment and income tax deductions.
Trust for Nature can offer;





Native vegetation offsets.
Land management advice.
Land management Innovation fund.
Ecosystem projects and conservation planning.

For more information visit the Trust for Nature website at; www.trustfornature.org.au
Land for wildlife.
The Land for Wildlife encourages and assists landholders to provide habitats for wildlife on their
property, even if a property is managed for primary production for other purposes.
The Department of Environment and Primary Industries, Victoria runs Land for Wildlife status and it
doesn’t alter the legal status of a property in any way.
The Land for Wildlife scheme can offer:







Advice on the many key values of native vegetation, and how it may be retained, restored or
re-established.
Advice on fauna occurring on or around the property, and its particular ecological role and
needs.
Advice on the availability of incentives, grants or other assistance with works on individual
Land for Wildlife properties.
Advice on how to obtain assistance and support for community Land for Wildlife projects
Contact with other landholders interested in nature conservation and sustainable
management of their property.
Information on Land for Wildlife activity around the district, elsewhere in the state and
nation
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An opportunity to contribute to nature conservation in Victoria.
Recognition of commitment in the form of a Land for Wildlife sign to be displayed on the
property.
For more information visit the Land for Wildlife website at;
www.dse.vic.gov.au/plants-and-animals/native-plants-and-animals/land-for-wildlife
Wildlife Land Trust Australia.
Working under the guiding principle of "humane stewardship", the WLT protects not only vast and
impressive landscapes, but also the smaller, humbler places that provide for the needs of all wildlife,
rare and common species alike. Conservation covenants are voluntary agreements made between a
landholder and the Covenant Scheme Provider that aims to protect and enhance the natural,
cultural and, or scientific values of a piece of land. They can apply to all or part of a property and are
usually registered on the title of the land.
Member benefits include:







Becoming part of a continually growing national and international network of sanctuaries,
promoting best conservation practices and protecting wildlife and habitats around the
world.
The facilitation of useful communication between sanctuary members, as well as HSI staff
and experienced land managers and native wildlife rehabilitators.
Help and advice regarding both the legal and ecological integrity of the property should it be
required.
The opportunity to talk about the invaluable work undertaken to protect important wildlife
habitats through feature pages on the website and in the regular Wildlife Lands newsletter.
Wildlife Land Trust signs to erect on the property.

For more information visit the Wildlife Land Trust website at; www.wildlifelandtrust.org.au

Stock exclusion
Stock exclusion, using fencing and relocation of watering points, is highly recommended. The
exclusion of vehicles is also essential.
Inappropriate grazing can lead to:
 Loss of Indigenous plants, opening up or increasing an area to weeds.
 Soil erosion, and compaction and pugging (figure 14).
 Contamination of water.
 Change to the kinds of vegetation present, with the most palatable plants declining.
 Changes to the structure and hydrology of the wetland.
 Loss of threatened species.
 Increased nutrient.
 Spread of weed seed.
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In some cases, the full exclusion of stock from a site that
was previously grazed can cause a spike in weed numbers
or a few dominant indigenous plants to occupy the area
more easily. A weed control program may therefore be
essential while the indigenous swamp plants regenerate
naturally.
Hoofs can damage delicate plants, sensitive habitats such
as wetlands, tree and shrub roots can be exposed and
broken and small fauna trampled and killed.
Reptiles and frogs are central components of the
vertebrate fauna of the Tootgarook Swamp and several
Figure 14: Soil pugging.
threatened species are endemic to wetland areas.
A number of this group are officially listed as threatened at the state level. Most wetland fauna are
intimately linked with habitat structure, particularly close to ground level. Hooved animals in wet
areas are believed to be one of the processes directly or indirectly threatening these species. For
example, the Swamp skink (Lissolepis coventryi), listed as threatened in Victoria, utilizes the small
ground hollows of other fauna to hibernate in winter.

Natural contour regeneration carbon sequestration project.
Many wetlands can get water-stressed and there are steps that can be taken to increase water to
wetlands including the removal of dams and bores, or installing low flow bypass systems in existing
dams. Dams are also known to increase salinity. Such actions should be undertaken with technical
assistance, such as a Melbourne Water Officer. This process will result in an increase in the hydration
of the land, improving the area soil hydrology and water holding capacity, this will then have a
subsurface flow on affect to any surrounding land. Additional
The wise use of peatlands, including restoration and rehabilitation, should be treated as a priority by
all contracting parties of the Ramsar Convention that have peatland resources in their territory.53
An increase in carbon sequestration is determined on the delicate balance between peat production
and decay. Natural peatlands may shift between carbon sink and source on a seasonal and betweenyear time scale, but the long term accumulation of peat demonstrates that their overall natural
balance is positive.
Human interferences can easily disturb this natural balance of production, such as drainage for
agriculture and other uses, and increases aerobic decay turning peatlands into a carbon source
rather than a carbon sink.54
Restoration of the original ground contours by removing drainage lines (figure 17), that have been
cut into the peatland to drain it, is an essential step to restore the area’s natural hydrology
functions.55
This is also a good step to take before revegetation takes place to observe what indigenous plants
may naturally restore themselves, giving better indicators to the plant species that belong to a

53
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The Global Environment Centre www.peat-portal.net/index.cfm?&menuid=133
55
www.climatechange.gov.au/reducing-carbon/carbon-farming-initiative/activities-eligible-and-excluded/positivelist/positive-list-activities/human-induced-regeneration The Department of Industry
54
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particular location and the fauna that are dependent on them.

Figure 15: A female Flame Robin plays in an upstream drainage line, cut into perched wetland of Jacksons
Swamp on the upper Boneo plain.

Peatland conservation and restoration are effective ways to maintain the peatland carbon store and
to maximise carbon sequestration with additional benefits for biodiversity, environment and people.
Restoring native vegetation and soil carbon can help combat climate change while also protecting
our biodiversity. In restoring the peatland, the ability for the soil to hold more water also has an
added benefit of increasing flood mitigation as well as rehydrating the surrounding landscape slowly.
Many countries around the world are spending billions of dollars to undo the damage peatland
drainage has done, with limited success56. Therefore peatland drainage is an uneconomical practice
and should be avoided. As the swamp has approximately only a 0.4m decline57 to the bay, this factor
has aided in the protection of the groundwater of the Tootgarook swamp and much of the peat soils
by restricting the Chinamans creek / Boneo Drain draining effect. While the creek should exist for
habitat values as did the original creek line, it could be said that the current creek is too deep in that
when the groundwater lowers from excessive bore usage, and / or drought, so does the
groundwater dependent swamp (fen), with Chinamans creek continuing to drain the groundwater.
Weed control.
Control of weeds can help improve a swamp’s condition by increasing the number and the range of
indigenous plants.
Basic strategies for weed control include:


56
57

Begin in the most high quality indigenous vegetated parts of the swamp, which typically
have less weeds, and work towards the denser weed patches.

Wetland International, The impact of subsidence; can peatland drainage be sustainable in the long term.
Tootgarook Wetland/ Chinamans Creek Drainage Report Final - February 2005

PAEC - Ramsar Wetlands Inquiry
Submission no. 17

Swamp Management Guidelines for the Greater Tootgarook Swamp











Ensure it is a weed. Some weeds look like indigenous plants. As well, some indigenous plants
have the word weed incorporated in their common name though they are not. If uncertain
simply check before you pull out the plant. A good start is the Mornington Shire’s weed
guide 58 or apps such as the “Weeds: The Ute Guide by Grains Research and Development
Corporation (GRDC)” can be run on a smartphone or tablet out in the field.
www.grdc.com.au/Resources/App-Store or websites such as South Gippsland weeds
www.southgippslandweeds.com.au.
Remove weeds at a speed that permits indigenous plants to take over and keep soil
disturbance as low as possible. Mass removal and soil disturbance can lead to the growth of
more aggressive weeds.
Try to avoid weed removal during the spring breeding times of birds (figure 15) and other
animals as some weeds may be providing short-term habitat. Remove weeds slowly so that
indigenous plants can regrow or contemplate revegetation to replace habitat.
Remove the seeds, ripe fruit, runners and bulbs from weeds at the site so that they don’t
regrow.
Choose control means less likely to harm aquatic animals and indigenous plants. Hand
pulling for small infestations and slashing yearly weeds before seed set, is desirable. Difficult
weeds may require the use of herbicides. Choose herbicides with no or very low toxicity
surfactants that have less impact on sensitive animals such as frogs. Aim or use direct
application methods, such as cut and swab or stem injection, rather than spraying.
Check by revisiting the treated area regularly for regrowth or new weeds popping up.
Major weeds in the Tootgarook swamp include
Wild Fennel, Italian Buckthorn, African
Boxthorn, Myrtle-leaf Milkwort, Sweet
Pittosporum, Blackberry, Californian, Scotch
and Perennial Thistle, Thorn Apple and a variety
of pasture grasses such as Tall Fescue and Rye
Grass.
Figure 16: An Indigenous Eastern Yellow Robin
Nesting in Sweet Pittosporum during breeding
season.

Revegetation.
A suitable management plan option is revegetation if you have a swamp that has a reduced value
from degrading, missing components or to reconnect and join corridors of habitat thus creating biolinks.
Tips for regenerating your wetland environment:


If planting a new area, use soil wetness after a prolonged period of rain as an indicator that
the area was once a wetland.

58

www.mornpen.vic.gov.au/files/89cce4e4-94b6-4998-bdfa-a17a00a174a9/Weeds122.jpg?w=190 Mornington Peninsula
Weeds Guide Mornington Peninsula Shire
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When planting in a current wetland, make certain the revegetation method does not disturb
indigenous plants currently occupying the site.
Obtain cuttings and seeds locally or from an indigenous revegetation contractor, or nursery.
Try to replicate a healthy Tootgarook swamp including the same quantity and distancing of
indigenous plant types that initially occurred. (A good place to start is by contacting a local
ecologist, who knows the area).
Choose a location that is manageable and small enough that you can monitor and follow up
with weed control.
Lessen threats such as weeds and grazing from the site before undertaking revegetation.
Make sure the right indigenous plants are planted in the right areas, some plants prefer wet
soils and some prefer the dryer edges.
Contemplate creation of a suitable buffer zone around the swamp (figure 16) to reduce the
effect of agricultural practices, such as herbicides, and reduce outside threats such as further
weed invasion.

Figure 17: A wetland buffer planting.

Suitable techniques for revegetation of the swamp include:





Division of rootstock
Direct seeding by hand
Cuttings
Tubes (Least preferred as potting mix can bring in unwanted soil microbes and seeds).

Division of rootstock is suitable for species growing in a tussock or clump life form including Kidney
Weed, Slender Knotweed, Coast Saw-sedge, Tussock Grasses, Centella, Club Rushes, Common Reed,
Bower Spinach, Shield Pennywort and Austral Crane’s Bill.
Direct seeding by hand can be done by sprinkling a variety of seed onto the damp soil or shallow
standing water of a swamp. Direct seeding with machines is generally not suitable in swamps due to
the boggy ground. Direct seeding is generally recommend for degraded sites or to expand and
connect existing sites. For more targeted revegetation, tubes, cutting and division of rootstock are
preferred.
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Cuttings are suitable for species with woody twigs such as, Coast Beard-heath, Kangaroo Apple,
Australian Gipsywort, Sea-berry salt bush, Hop Goodenia and Swamp Selaginella.
Tubes can be made from seed or cuttings from indigenous plants. Seed that readily germinates
include, Swamp Paperbarks, Tea Trees, Black Wattle, Bog Sedge, Pale Rush, Angled Lobelia, Water
Ribbons, Bog Rush, Variable Willow-herb and Bidgee-widgee. Also remember to take care that tubes
are not infested with nursery weeds. E.g. Crescent-cup Liverwort or soursob.
Techniques for seed collection, cuttings, treatment, and propagation, vary for different indigenous
plant types. The end of this booklet contains references and contacts that can provide you help and
guidance.

Threats
Avoid land management practices that threaten the swamp.
Some practices, which have historically occurred in the swamp, threaten swamp health.
These include:
 Hydrological intervention reducing the water-table.
 Grazing a previously un-grazed part of a swamp; altering it from stable to disturbed soil
therefore increasing oxidation and weed invasion
 Slashing and spraying indigenous vegetation within the swamp.
 Inappropriate fire regimes; reducing dense vegetation cover leading to higher soil
temperature and therefore increasing oxidation.
 Oxidation of Peat soils; Causing Increased CO2 emissions and other greenhouse gasses.
 Increased fire risk; from dried out Peat soil due to oxidation.
 Sowing of inappropriate pasture grasses.
 Unnecessary vehicle usage.
 Inappropriate planning measures.
(E.g. zoning, road reserves, freeways, rubbish tips (figure 18). etc.).
 Industrial waste.
 Dumping of refuse and other unwanted materials.
 Artificial illumination pollution.
 CASS exposure or infill.

Figure 18: The former landfill site at Tootgarook Swamp operated from the late 1970’s to the early 1990’s. The site is
still a major issue today, as it contained no liner and was created at time when the Local Council of Nepean Peninsula
was completely unaware that it sat in groundwater. Its remediation would be beneficial to the Tootgarook Swamp,
its biodiversity and the groundwater of the Nepean Peninsula.
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These activities can be considered a form of vegetation clearance and/or water degradation
techniques and require approval through the Environment Protection and Biodiversity Conservation
Act of 1999, Flora and Fauna Guarantee Act of 1988, Catchment Land Management Act of 1994,
Water Act of 1989 and the Mornington Peninsula Shire Planning Scheme. Any activity that clears or
damages indigenous vegetation or soil in a swamp may be illegal and should be avoided.
The continuing degradation and loss of some types of wetlands cause the release of large amounts
of stored carbon and thus exacerbates climate change.
A swamp is a non-reproducible capital good. This is because landscape pattern and ecological
process are closely linked and land use change at one scale or another is perhaps the single greatest
factor effecting ecological resources.

Avoid water disturbances to the swamp.
The hydrology of the landscape influences and changes the physiochemical environment which in
turn, along with hydrology, determines the biotic communities that are found in the swamp.59
The Tootgarook swamp is the most substantial control on surface and subsurface hydrology on the
Nepean Peninsula. It has a total catchment capacity of almost 3 million cubic metres at its maximum
peak60, therefore showing its immense value for flood protection and potential recharge. The
swamp is in connection with the shallow, largely unconfined Quaternary aquifer.61 Discontinuous
clay and peat layers may provide very local confined areas. Evidence of a perched watertable, or
near surface impermeable stratum. There is some evidence of low permeability palaesol horizons in
the sequence which may cause localised perched watertables or ground water confinement. This,
no, doubt is partly due to the proximity of Selwyn’s Fault, and the presence of an impervious bed at
shallow depth to hold the water. To the north-north-west, this impervious bed is tilted in that
direction and deeper.62 Groundwater may also be perched above, near peat and clay beneath the
swamp. These aquitards are leaky though may confine water in the underlying Bridgewater
Formation aquifer.
Surface Ground water elevations across the swamp are mainly at or above the surface, these flows
keep the soil wet and support the indigenous plants and animals that live there. The drying of a
swamp can result in soil erosion, peat subsidisation, release of carbon dioxide, loss of plants and
animals that need water, changes to the region’s hydrology, and exposure of Coastal Acid Sulphate
Soils to air.
Any activity that threatens the water available for a swamp should be avoided, including:
 Direct extraction of water from wetland (e.g. pumps, de-watering, or adjacent bores).
 Changes to the land’s original contours.
 Drains that divert water away from the wetland.
 Dams that prevent water reaching a wetland.
 Plantations that significantly reduce water available for wetlands.

59

The hydrological Science Journal of the United States of America, 16th December 2011 - Wetland as a Natural Assets.
Chinamans Creek – Rosebud West Flood mitigation and restoration strategy – N.M.Craigie & Associates.
61
Melbourne Water
62
Memoirs of the Geological Survey of Victoria - R.A. Keble 1950
60
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Chemical spraying or any action that may expose the hydrology to chemical pollution and
toxicity.

A wetland that is predominantly closer to more built up populated areas has a higher chance of
having been polluted by human activities. They can often carry toxic loads of heavy metals,
pesticides, nutrients, and contaminants from former and ongoing activities that involved chemical
factories, refineries, refuse disposal sites and other industrial uses.
The increased environmental importance of wetlands and pollution has reduced the impacts of
single source pollution and their occurrence in many wetlands today.
The results of multi-source pollution are less straightforward and less speedily reversed than are
those of single source pollution. Multi-source pollution is a more widespread issue and results
mostly as a side effect from wide-ranging land-use practices such as land clearing, industrialised
processes, urbanisation, cropping and grazing. Changed land use can lead to the eutrophication of
wetlands due to increased nutrients in the form of sedimentation, fertiliser run-off and organic
wastes entering wetlands. These nutrients cause rapid increases in phytoplankton and aquatic plant
growth. High levels of organic matter may cause massive deoxygenation of the wetland resulting in a
reduction of water quality and a severe decline of aquatic life.63
Most industries including agriculture and recreational have and are continuing to advance on their
best management practices to lessen the effects of multi-source pollution on wetlands and the
surrounding environment.
The protection and re-establishment of riparian vegetation to act as buffers is a vital step in limiting
the impacts of many types of pollution.
These land management practices may be regarded as water affecting activities under the Water Act
of 1989 and require approval. Water extracting activities within the swamp are also regulated by the
Australian government’s Water Act 2007.

63

Queensland Government Department of Agriculture, Fisheries and Forestry
www.daff.qld.gov.au/28_16491.htm#Pollution_of
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Water extraction.
The water equilibrium for the Nepean Peninsula is in debit by approximately 1.3 GL/yr. This is
consistent with observed water level regressions and may well be due to a blend of reduced rainfall
and increased groundwater extraction. This situation will eventually lead to greater intrusion of
saline groundwater into the freshwater aquifer and this risk should be further calculated.
An analysis of the potential extraction rates of groundwater through licensed, stock and domestic
bores in the study area was completed in 2010. The Nepean Peninsula has had the most growth in
stock and domestic bores, with
40% (figure 19) of all total
licences for the area have
being granted in the last 5
years to 2010, and with more
than 60% of the total potential
groundwater extraction (0.8
Giga-litres per year from stock
and domestic bores and 5.2
Giga-litres per year from
licensed bores). There has also
been a significant increase in
stock and domestic bores near
the coast in other parts of the
study area of the Nepean
Peninsula.64

Figure 19: Bore growth on the Mornington Peninsula, the Nepean Peninsula has
had an excessive increase in the last decade. Image courtesy of Southern Rural
Water.

64

Groundwater Resource Appraisal for Southeast Melbourne Southern Rural Water Authority 2010
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A Lower Watertable.
If left undisturbed and covered in water, sulfidic materials65 (or prospective acid sulfate soil, figure
20) pose little or no threat. However, when exposed to oxygen, through drying, under drought and
inversion of weather conditions, or from excavating or dredging, chemical reactions may lead to the
formation of sulfuric materials66 (pH < 4) or actual acid sulfate soil and the generation of sulfuric acid
as well as excessive production of H2S gas or swamp-gas. When sulfuric materials are exposed to
water again, there is a risk that significant amounts of sulfuric acid are released which can cause the
acidification of wetlands and estuaries. Other heavy metals and metalloids (such as arsenic) can also
be mobilised.

Figure 20: Coastal Acid Sulfate Soils Distribution - Map 3 for Central Coast of Victoria © Department of Environment
and Primary Industries(Department of Sustainability and Environment) , Victoria, Australia.

Acidification of waterways, wetlands, and estuaries leads to massive fish kills. In turn, deoxygenation
of the water can lead to toxic algal blooms. Acid has also been linked to chronic effects on aquatic
systems that include disease and reduced hatching survival and growth rates for a wide range of
species.
Degradation of the ecology of wetlands, shallow freshwater, and brackish aquifer systems through
loss of water quality, degradation of habitat and decline in dependent ecosystems. Apart from the
direct effect of acid production which causes fish kills and the decline in number and diversity of
invertebrate populations, acidification and heavy metal toxicity can have a negative impact on
macrophytes and other aquatic vegetation that aquatic animals depend on for food, shelter and
reproduction. Loss of aquatic animal life can, in turn, have serious consequences for other species
along the food chain, such as birds. Sulfuric materials in CASS can potentially affect important
breeding and feeding habitat for various waterbirds, including migratory species listed under
international agreements such as JAMBA and CAMBA, not to mention the effects that it has on other
land based animals.
Corrosion of concrete and steel infrastructure, such as foundations and footings, culverts, pipes
(including drinking water conduits), bridges and floodgates, reducing their functional life span. The
costs associated with damage to public and private infrastructure is significant.
65

Sulfidic material is any soil, sediment or peat layer that contains metal sulfides (generally pyrite or iron sulfide; FeS2).
This material only exists under oxygen free or Anaerobic , waterlogged conditions.
66

Sulfuric material is any soil, sediment or peat layer (horizon) that contains sulfuric acid (H2SO4). Sulfuric acid is produced
by oxidation of sulfidic material.
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Immediate detrimental human health effects such as skin and eye irritations and burns. The longterm impacts of exposure to heavy metals on human health are not well understood but are thought
to include increased risks of cancers (skin and lung) and skin lesions. Water polluted by toxic
quantities of soluble heavy metals has led to human and animal ill health. Corrosion of pipes can also
lead to contamination of drinking water supplies and increased sewerage spills.
Irreversible change to landforms and soils. It is now recognised that certain environmental effects of
the oxidation of acid sulfate soils can last for hundreds and thousands of years. Acid discharge can
lead to changes in the soil fabric, leading to irreversible shrinking and lowering of ground surfaces.
Disturbance refers to any activity that disturbs or alters the sulfidic materials in CASS and causes
oxidation. Types of activities that have a high risk of disturbing CASS are:
• Excavating soil;
• Filling land;
• Moving soil from its pre-activity location (horizontally or vertically);
• Temporarily or permanently dewatering soil; and
• Causing CASS to be temporarily or permanently bathed in oxidised water (as opposed to the low
oxygen content water in which it is normally submersed).
Ecological consequences of artificial illumination pollution.
It is variously acknowledged that artificial illumination pollution and light trespass can undesirably
affect animals as well as plants, for example; migratory birds navigate erroneously and the activities
of nocturnal land mammals can be disturbed. Roads around and adjacent to the swamp should be
fitted with fully shielded fixtures to direct where the light is actually needed. The result of inefficient
lighting is unnecessary sky glow, glare and light trespass, mostly due to a choice of cheap, inefficient
options and a lack of awareness of better lighting options67 (figure 21).
Given the high intensities and densities often used for outdoor lighting and the known blue light
hazard to animal eyes, it is quite
possible that permanent photochemical
retinal damage also occurs (blindness)
in dazzled nocturnal tree-dwelling
animals. It is also possible that night
fliers such as bats and owls are similarly
affected.68
Many sea birds are nocturnal and move
between land and sea at twilight or at
night and as such are particularly
vulnerable to artificial illumination
Figure 21: Examples of lighting showing from Very Bad (Inefficient)
pollution. Once they are disorientated
thru to Best (efficient). © From Quarks to Quasars.
they are at risk of colliding with human

67

Light Pollution - And the Solution fraserf.id.au/astronomy/martin-lewicki/lpgallry.htm
Dr. Barry Clark, A RATIONALE FOR THE MANDATORY LIMITATION OF OUTDOOR LIGHTING Astronomical Society of
Victoria
asv.org.au/downloads/A%20Rationale%20for%20the%20Mandatory%20Limitation%20of%20Outdoor%20Lighting.pdf
68
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made structures. Artificial lighting is one of many human impacts that together are contributing to
the descending trend in distribution and abundance of the world’s 300 species of sea birds.69
Most of us might wish for insects in general to go away and not bother us, though their absolute
destruction would bring desolation to all life on Earth.
Biodiversity is a requirement for the survival of our own species. Not only do we have to share the
Earth with insects, we need to be careful to avoid upsetting processes of the natural world and its
dynamics and balances that have occurred for thousands of years.
However, the introduction and growth of electrical outdoor lighting in the last 100 years has
apparently had a substantial effect on insect populations.70 Moth numbers in particular appear to
have declined greatly by attraction to artificial lights and consequent death by impact, heating,
exhaustion and predation.71
Experiments and anecdotal evidence demonstrate that both temporary and permanent changes to
the illumination of an area may affect frog reproduction, foraging, predator avoidance, and social
interactions.72
Higher species of plants rely greatly on environmental signals to guide their growth. Among the
more significant environmental signals are those that come from their light environment. Among the
many processes affected by light are seed germination, stem elongation, leaf expansion, and
conversion from a vegetative state to a flowering state, flower development, fruit development, and
senescence.

Step Carefully.
Wetlands are a fragile environment and can
be easily disturbed. Many small and rare
indigenous plants could be unseen under the
canopy, and endangered species such as the
Australasian Bittern could be nesting on
ground, or other small animals may be near
where you tread (figure 22).
Try to avoid accessing any wetland with
vehicles and carefully enter wetlands taking
care of where equipment is placed.
Figure 22: Watch out for small delicate plants and animals
like frogs.

Avoid spreading of unwanted soil and seed.
Phytophthora (a root-rot fungus sometimes called Cinnamon Fungus) causes die back in many
indigenous swamp plants as well as household plants such as citrus trees. It’s found on the Nepean
Peninsula and transported via soil from site to site. Weeds can also be transported via shoes and
vehicles.
69

The Marine and Coastal Community Network http://www.mccn.org.au/article.php/id/372/
Impact of Outdoor Lighting on Moths An Assessment by Kenneth D. Frank International Dark-Sky Association.
71
Dr. Barry Clark, A RATIONALE FOR THE MANDATORY LIMITATION OF OUTDOOR LIGHTING Astronomical Society of
Victoria
asv.org.au/downloads/A%20Rationale%20for%20the%20Mandatory%20Limitation%20of%20Outdoor%20Lighting.pdf
72
Bryant W. Buchanan Observed and potential effects of artificial light on the behaviour, ecology, and evolution of
nocturnal frogs http://www.urbanwildlands.org/abstracts.html
70
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When entering a swamp, clean shoes of seeds and soil using a foot wash of diluted Phytoclean, or
White King and water, which kills phytophthora spores.
A weed is generally considered to be a plant that grows where it is not wanted, and most plants
come from seeds, though some can come from division.
A more accurate definition of a weed is that it is a plant that has the capacity to invade cultivated, or
disturbed land, or natural ecosystems. Weeds are usually vigorous and resilient, successfully
competing with indigenous plants for space, light, nutrients and water.
This is not because indigenous plants are fundamentally weak, but rather because, unlike indigenous
species, weeds have left their disease organisms and grazing animals behind in their original
environment. It is these organisms that stop weeds from being “weedy” in their own original
habitats.
Serious weeds are highly invasive. The spread of weed species is closely linked to the disturbance of
indigenous vegetation through human induced activities such as clearing, grazing and dumping of
garden refuse, wherever disturbance occurs the risk of serious weed invasion is greatly increased.
Weed invasion threatens wetland biodiversity, leading to a decline in both species and habitat
diversity. Weeds impact upon wetland ecology in a number of ways by:
• Directly competing with established indigenous wetland plant communities.
• Restricting indigenous plant regeneration through competition.
• Reducing the resources available for feeding, breeding and shelter of fauna.
• Increasing fire risk as a result of increased fuel loads.
Feral Animals
Australia's indigenous plants and animals adapted to life on an isolated continent over many
millennia.
Introduction of many feral animals was done with good intent without future proper scientific
foresight. For example, the Common Myna was originally introduced into the cane fields of northeastern Queensland in 1883, to combat insect pests, particularly plague locusts and cane beetles.73
European settlement has given the undesirable need for our indigenous animals and plants to
compete with a range of introduced animals for habitat, food and shelter. Many have also had to
face new unforeseen predators. These new pressures and stresses have also had a key impact on not
just the swamps waterways, soils and its indigenous plants and animals, but all of Australia.
The mosquito fish, has been scientifically linked with the decline of a number of species of Australian
native fish and frogs. It actually takes pieces out of the fins of the larger tadpoles, and indeed does
the same thing for fish, as well. So even if it doesn't eat the animal, it kills it through aggressive
nipping.74
Mosquitofish again like the Common Myna were introduced by military and local government to
control mosquito populations in the mid 1920-30’s, in many of Australia’s wetlands, however there
has been no evidence produced that the Mosquitofish has had any effect in controlling mosquito

73
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Birds in Backyards www.birdsinbackyards.net/birds/featured/Introduced-birds
ABC 7.30 report abc.net.au/7.30/stories/s21851.htm
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populations or mosquito-borne diseases.75 Studies have shown the opposite, that Mosquitofish can
actually suffer mortalities if fed only on mosquito larvae, and survivors show poor development and
maturation.76 Mosquitofish typically eat aquatic beetles, mayflies, caddis flies, mites and other
invertebrates; with actual mosquito larvae making up only a small portion of their food intake.77
In Australia, feral animals typically have few animals that prey upon them, or even lethal diseases.
Just like introduced weeds the feral animals have left their disease organisms and their predatory
animals, and weather conditions behind in their originating environment.
As a consequence, feral animal populations have not been kept in check by their natural ecosystem
and many can reproduce rapidly if conditions are favourable.
Feral animals can affect indigenous species by spreading diseases, preying upon, providing direct
competition for food and shelter, and destroying habitat, spreading weed seed either externally or in
scats.
Feral animals can convey the same common diseases as domestic animals, and can be a continuous
source of reinfection for indigenous animals and domestic livestock, which works against all labours
to control costly diseases such as tuberculosis78. Feral animals are also potential carriers of parasitic
diseases (such as tapeworm, heartworm, liver fluke) and other animal diseases and fungus (such as
rabies, foot and mouth disease, Phytophthora and Myrtle rust).
So far luckily many potential diseases do not occur in Australia, though an outbreak among
Australia's native animals would have an immediate and widespread effect, and would be disastrous
for our environment.
Many indigenous birds that live in hollows, and some of those that create nests are pushed out,
including their eggs or young, by feral birds such as the introduced Common Myna. Feral animals,
such as rabbits, graze or degrade vegetation that provides food and shelter for many indigenous
animals. If indigenous plants are damaged and destroyed, or consumed by feral animals, the food
and habitat for indigenous species is placed under greater pressure.

Figure 23: Feral fox at large.
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John S Lake. Freshwater Fishes and Rivers of Australia. 1971
R I Kitching. The Ecology of Exotic Animals. 1986
77
Mark Lund. 'Mosquitofish: Friend or Foe?' Edith Cowan University. 2005
76
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Department of Sustainability, Environment, Water, Population and Communities
www.environment.gov.au/biodiversity/invasive/publications/pubs/pest-animal-strategy.pdf
www.environment.gov.au/ssd/publications/ir/pubs/ir532-09-feral-species.pdf
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Feral cats and foxes (figure 23) hunt and kill indigenous birds, mammals, reptiles and insects, as well
as increasing the spread of noxious weeds, such as blackberries.
It is known that this behaviour threatens the existence of many endangered and protected species,
of the 21 completely extinct marsupials and rodents in Australia, the red fox and cat have most
certainly contributed to the extinction of all but two.79
Feral animals can also cause soil erosion, while managed domestic livestock can be removed from
despoiled areas until these areas are revegetated and restored, it is much more difficult to keep feral
animals out of these same areas.

Help is accessible.
Useful Contacts.
A variety of programs exist that may be able to provide you with financial and technical assistance to
undertake the swamp management practice guidelines.
Melbourne Water.
Provides swamp-specific advice and links to financial assistance to improve the health of our rivers
and creeks and floodplains.
www.melbournewater.com.au
Landcare Victoria.
A Landcare group usually starts when community members with common objectives come together
to tackle a local environmental issue, for example, weeds affecting agricultural productivity or the
protection of an area of remnant native vegetation. Groups work together to develop their own
priorities and projects and are often supported through this process by a Landcare network and their
regional Catchment Management Authority. Groups apply for funding from a variety of different
sources including local, state, and federal government, and corporate and philanthropic
organisations to support their work.
Generally, committees oversee a group’s operations, apply for project funding and organise
activities like community workshops or tree planting. Increasingly, Landcare groups are also
collaborating to form Landcare networks that take a more regional approach to environmental
issues and coordinate activities to achieve catchment wide outcomes. These Landcare networks also
provide a community link to all levels of government and industry for financial support and
information.
portphillipwesternport.landcarevic.net.au
Southern Peninsula Indigenous Flora and Fauna.
Runs workshops on plant identification, growing native plants and weed control methods. They run a
habitat management course that may be able to provide information and methods for use in land
restoration.
79

Invasive Species Council http://www.invasives.org.au/page.php?nameIdentifier=feralanimallandingpage
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www.spiffa.org/habitat-management-course.html
Ecological Services80
Mal’s Environmental & Ecological Services.

80

Please note that this list is provided for information and consideration only. This is not a definitive list, other
possible sources of information include your local Landcare group, Mornington Shire environmental
department, Department of Environment and Primary Industries, and business directories such as the yellow
pages or google.
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Further Information
There are a range of books on plant identification, weed control and revegetation techniques that
may be helpful.
The following are a few references;

The Victorian Bush, its 'original and natural' condition.
To properly rehabilitate ecosystems, it's logically essential to have
an idea of what was there
What were Victoria’s forests and woodlands like before they
were so radically disturbed by Europeans, were they being managed
by Aboriginal people and to what extent, what was their structure
and species composition, what natural phenomena may have been
significant influences on them, how healthy were they, and how
dynamic were they?
A six-year examination of colonial documents, by the late Ron
Hateley (d.August 2011), an eminent forester teaching at the
Melbourne University School of Forestry at Creswick for over 30
years, has produced some surprising answers to these questions
Available from Polybractea Press at www.polybracteapress.com.au
Weeds of the South-east.
Over 2000 plant species, subspecies, varieties and hybrids, including
weeds of agriculture, bushland, waterways, gardens, roadsides,
wasteland and amenity areas and many new and emerging problem
species. Full colour photos
n.b. many native species are considered weedy in agriculture and as
such are listed in this book
Aside from co-authoring and publishing one of the best available
weed identification books, the Richardsons have a comprehensive
online ecological/environmental bookshop
Available at
www.dpi.nsw.gov.au/aboutus/resources/bookshop/weeds-se
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Restoring Natural Areas in Australia.
A practical handbook for managing natural areas, it is a lavishly
illustrated, full-colour publication, it covers all aspects of natural
area restoration projects. You’ll learn how to assess vegetation, map
and describe the resilience of remaining flora and fauna, the
implications of climate change, and techniques for managing animal
and plant pests
Available from CSIRO publishing at
www.publish.csiro.au/nid/18/pid/6361.htm

Effective Ecological Monitoring.
Long-term monitoring programs are fundamental to understanding
the natural environment and effectively tackling major
environmental problems. Yet they are often done very poorly and
ineffectively. Effective Ecological Monitoring describes what makes
successful and unsuccessful long-term monitoring programs
Available from CSIRO publishing at
www.publish.csiro.au/pid/6351.htm

Wetland Habitats; A practical guide to restoration and
management.
Wetland Habitats is a practical and easy to use manual for wetland
restoration and conservation of diverse animal species
Covering all the recent work in the field, among other significant
issues it discusses making the most of dams and created wetlands;
reversing the effects of drainage, grazing, weirs, deteriorating water
quality, and associated algal problems; captive breeding and
reintroduction; and controlling weeds and vermin.
Available from CSIRO publishing at
www.publish.csiro.au/pid/6349.htm
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Wetland Weeds; Causes, Cures and Compromises.
This comprehensive guide to wetland weeds covers both
native and introduced species, ranging from minor or
localised environmental problems to those that should not
be tolerated in any situation. The author takes a pragmatic
approach to weed control, recognising that some weeds may
not be possible to eradicate, and emphasising the need to
assess the extent and future potential of any infestation
before taking action.

Available from CSIRO publishing at
www.publish.csiro.au/pid/6579.htm

Living Waters: Ecology of Animals in Swamps, Rivers, Lakes and
Dams.
Wetlands are often seen as the ultimate symbol of beauty
and tranquillity, their clear waters sheltering mysterious
animals in a world where change is gentle and slow, from
dragonflies skimming above their own reflections to the
fishes glimpsed briefly below. Yet Australian wetlands are
among the most varied and changeable habitats found
anywhere, and the many creatures that live out their lives in
and around water are superbly adapted to some of the most
unpredictable ecosystems in the world.

Available from CSIRO publishing at
www.publish.csiro.au/pid/6961.htm

Planting Wetlands and Dams: A Practical Guide to Wetland Design,
Construction and Propagation
Wetland planting can bring back biodiversity, reduce the
impact of drought and flood, improve water quality and
conserve beauty in a mismanaged landscape. Planting
Wetlands and Dams is a step-by-step, plain language guide
to the creation of conditions in which wetland plants will
thrive, from design and construction to collecting plants,
seeds and propagation.

Available from CSIRO publishing at
www.publish.csiro.au/pid/6162.htm

PAEC - Ramsar Wetlands Inquiry
Submission no. 17

Swamp Management Guidelines for the Greater Tootgarook Swamp
The Mornington Peninsula, through the eye of a Naturalist
Tom Sault is a name that has become synonymous with the Mornington
Peninsula’s natural features. As someone who had spent over forty years
exploring the area, the depth and detail of Tom’s knowledge had become
extensive. Unfortunately Tom passed away in 2008, leaving a great
sadness for anyone who got to meet him. We are lucky that he had the
foresight to create, with Richard Pew, both of them stalwart, longserving SPIFFA members, a written record of his ecological knowledge of
the place he called home for so long.
The text covers many topics from the relationships between geology,
flora and fauna and has a chapter on the Tootgarook Swamp.
Currently unavailable from the publisher Trust for Nature. Though
available for loan from libraries.

Ecosystems and Human Well-Being: Wetlands and Water.
This book covers the range of wetlands as defined by the Ramsar
Convention on Wetlands. These include inland wetlands (such as
swamps, marshes, lakes, rivers, peatlands, and underground water
habitats); coastal and near-shore marine wetlands (such as coral reefs,
mangroves, seagrass beds, and estuaries); and human-made wetlands
(such as rice fields (paddies), dams, reservoirs, and fish ponds).
It also has some excellent information with regard to the extent and
distribution of wetland habitats on a worldwide scale, giving some
insight and reflection into why wetlands on the most arid continent are
so important.
Available from The Ramsar Convention on Wetlands at
www.ramsar.org/pdf/document.358.aspx.pdf

Managing Your Wetland: A Practical Guide for Landholders.
Wetlands can be valuable resources on farms. Managing Your
Wetland provides information relevant to landholders on how to
incorporate wetlands into normal farm activities.

www.publish.csiro.au/pid/5097.htm
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Glossary.
Acid sulfate soils: Are naturally occurring soils, sediments or organic substrates (e.g. peat) that are
formed under waterlogged conditions. These soils contain iron sulfide minerals (predominantly as
the mineral pyrite) or their oxidation products. In an undisturbed state below the water table, acid
sulfate soils are benign. However if the soils are drained, excavated, infilled or exposed to air by a
lowering of the water table, the sulfides will react with oxygen to form sulfuric acid.
Release of this sulfuric acid from the soil can in turn release iron, aluminium, and other heavy
metals (particularly arsenic) within the soil. Once mobilized in this way, the acid and metals can
create a variety of adverse impacts: killing vegetation, seeping into and acidifying groundwater and
water bodies, killing fish and other aquatic organisms, and degrading concrete and steel structures
to the point of failure.
Aquifer: an underground layer of water-bearing permeable rock or unconsolidated materials like
gravel and sand.
Aquitard: A bed of low permeability material along an aquifer.
Ecotourism: is ecologically sustainable tourism with a primary focus on experiencing natural areas
that fosters environmental and cultural understanding, appreciation and conservation.
Eutrophication: is a syndrome of ecosystem responses to human activities that fertilize water bodies
with nitrogen (N) and phosphorus (P), often leading to changes in animal and plant populations and
degradation of water and habitat quality.
Evapotranspiration: is not the same as evaporation. Evapotranspiration is the term used to describe
the part of the water cycle which removes liquid water from an area with vegetation and into the
atmosphere by the processes of both transpiration and evaporation.
EVC: An EVC consists of one or a number of floristic communities that appear to be associated with a
recognisable environmental niche, and which can be characterised by a number of their adaptive
responses to ecological processes that operate at the landscape scale level. Each
ecological vegetation class is described through a combination of its floristic, life-form, and
reproductive strategy profiles, and through an inferred fidelity to particular environmental
attributes.
Groundwater: Water which has travelled through the soil or underlying rock.
Hydrological regime: The amount of water required to maintain a particular type of fen, and how
this varies throughout the year.
Intrinsic: It is the ethical or philosophic value that an object has "in itself" or "for its own sake", as an
intrinsic property. An object with intrinsic value may be regarded as an end or (in Kantian
terminology) end-in-itself.
Organosols: Soils that are dominantly made up of organic materials
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Peat: Peat forms when plant material, usually in wet areas, is inhibited from decaying fully by
anaerobic conditions. It is composed mainly of wetland vegetation: for example mosses, sedges and
shrubs. As it accumulates, the peat can hold water, thereby slowly creating wetter conditions, and
allowing the area of wetland to expand.
Wetland: Area of land whose soil is saturated with water either permanently or seasonally.

Final Draft Tootgarook Swamp Management Guidelines.
Version 2014JUNE19.
The guidelines explain how new approaches to the Tootgarook swamp
management can have social, economic and environmental benefits for people
living on the Nepean Peninsula.
Created by Cameron Brown and Jessica Durrant for Save Tootgarook Swamp Inc.
Design and layout by Cameron Brown for Save Tootgarook Swamp Inc.
All Images by Cameron Brown for Save Tootgarook Swamp Inc. except where acknowledged.

Thank you to the following members of the public for input, comments, and editing.
Celia Browne
Rob McNaught
Leigh Eustace
Gidja Walker
For further information visit www.savetootgarookswamp.org
or email contact@savetootgarookswamp.org
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