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Summary
During a visit in 2013 members of the Rotary Club of Canberra Burley Griffin discussed how they
might help the Indigenous community at Hay NSW with their Toogimbie Indigenous Protected Area
which is owned by their Nari Nari Tribal Council (NNTC)).
This report identifies issues and develops ideas to advance Toogimbie IPA’s management of water
allocations for wetland restoration. It presents a case for increased monitoring and scientific
support, the steps that are vital for NNTC to maintain or increase their water allocations, reduce
transaction costs and to obtain the water at the right time of the year.
To assist the NNTC gain further financial support for Toogimbie IPA and develop a case for enhanced
water allocations, it is important that Toogimbie can describe exactly what they will do with the
water, and what the water will achieve in terms of environmental benefits. Likewise what they have
done with past allocations and the results.
The NNTC have access to a Cultural Access Licence which allows them access to water pumped from
the Murrumbidgee River to undertake cultural activities on their land. They use the water to
rehabilitate culturally significant wetlands present on the Toogimbie Indigenous Protected Area. It
will be difficult for NNTC to return the wetland to a ‘natural’ condition considering the system is so
highly regulated and altered (and unlikely to be reversed); and without long-term access to sufficient
water quantities at the right time of year, their efforts may be ineffective in the long-term. In the
future, the NNTC would like to increase their water allocation to rehabilitate the Toogimbie wetlands
either through their cultural access licence or through environmental water.
While the Nari Nari Tribal Council can accurately describe the cultural implications of restoration of
the Toogimbie Wetlands, describing and proving key environmental benefits of their restoration
actions as a public good is less straightforward. It requires an understanding of the complexities of
wetland and floodplain systems as well as detailed scientific monitoring to demonstrate tangible
change over time. And although there is great traditional knowledge available, it is difficult to
translate that into the more western style of quantitative natural resource management and
scientific approaches required by the water allocation system.
This report also undertakes a review of literature of historical conditions to fill information gaps,
better understand current needs and better define wetland habitat goals. The report discusses
habitat requirements for preferred target species such as the Black Swan and Southern Bell Frog and
monitoring requirements important to adaptively change management and watering regimes to best
suit the prevailing conditions and wetland ecological responses.
Main issues and management opportunities:
-

Constant high costs of feral animal and weed control, and fire management
High transaction costs for delivery of water
Gaining access to water at the most effective time of year and in sufficient quantities
Lack of scientific assistance for wetland rehabilitation and enhancement of preferred species
Lack of support for species surveys and monitoring of wetland health
Lack of scientific evidence to support improved water management and regional integration
Need for support for ecotourism development and interpretation material
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Rotary could help NNTC in many ways to address these issues from financial support, support to
access scientific assistance, policy and lobbying support to improve water allocations and reduce
transaction costs, and/or to help develop and plan the NNTCs ideas and management needs. These
contributions would complement those from the Australian Government IPA Program.
Recommendations
As a tool and to provide information for attain future funding for water allocations and other
conservation activities there is a need to:





Support long-term monitoring of plants, wildlife, invertebrates and water quality.
Prepare good quality, high resolution mapping, especially of vegetation types and
biodiversity assets.
Provide evidence to policy makers and water authorities that the work NNTC are doing is
leading to a tangible environmental and cultural benefit.
Provide evidence to policy makers and water regulation authorities that the goal to
rehabilitate the wetlands cannot be achieved with limited water availability and high
transaction costs.

Surveys would be enhanced through the purchase of following equipment:






infrared cameras to go on wetlands and waterholes, camera lures (e.g. truffle oil)
water quality testing (lab costs), water invertebrate testing (lab costs)
frog, bird and bat call recorder(s)
development of a specific Toogimbie Flora and Fauna field guide
binoculars for the Rangers.

Developing ecotourism opportunities and enhancing the habitat for preferred species requires
proactive management. Funding is needed for developing plans and their implementation to:




construct viewing platforms and boardwalks
erect structures for managing water flow
enhance the habitat for preferred species such as black swans.
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Background
In August 2013 the Rotary Club of Canberra Burley Griffin visited the Indigenous community at Hay.
Members and Jennifer Smits were hosted by their Nari Nari Council and shown around their
property, the Toogimbie Indigenous Protected Area (IPA). Following the visit the Club asked Jennifer
Smits to consider further options for joint projects with the Nari Nari Council. This report contains
such recommendations.
The IPA is located on the southern bank of the Murrumbidgee River in the Hay Shire Council NSW
approximately 40km south-west of Hay. Toogimbie is located on the eastern extremity of the Lower
Murrumbidgee River Floodplain, also known as the Lowbidgee Wetlands (Figure 1). The Lower
Murrumbidgee River Floodplain contains the largest complex of wetlands in the Murrumbidgee
system.
Toogimbie is owned by the Nari Nari Tribal Council (NNTC) and has significant cultural values and
including burial grounds. Nari Nari Tribal Council took control of Toogimbie in 2000, as well as
Lorenzo and Glenhope properties, after purchase and divestment by the Indigenous Land
Corporation (ILC). It was formally declared as an IPA in March 2004.
Toogimbie covers approximately 7000 ha and the IPA covers approximately 5000 ha of conservation
area. Prior to NNTC ownership, the land had been subject to bad management practices
(overgrazing, cropping), severe drought, feral animals such as pigs and reduced flooding events that
sustain wetland health. The NNTC have initiated conservation works to protect Aboriginal cultural
heritage and to rehabilitate the culturally important wetlands on the property. This is partially done
with access to cultural water through their Cultural Access Licence (CAL).

Figure 1 Location of Toogimbie IPA and the Lower Murrumbidgee River Floodplain
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The Toogimbie Wetlands
In the Northern section of the IPA, a 2000 ha wetland area occurs adjacent to the Murrumbidgee
River. The area includes a riparian terrace and low lying floodplain with runners subject to flooding
(Murray Darling Wetlands Ltd 2011). The wetlands form part of the eastern end of the Lower
Murrumbidgee Floodplain (Figure 1).
The aim of the Toogimbie traditional owners and management staff is to rehabilitate the wetlands
and bring back some of the iconic species important to the traditional owners. Prior to NNTC
ownership, the wetlands became severely degraded due to overgrazing, feral animals, weeds and
reduced flooding. The floodplains have significant natural and cultural values which shape the
Toogimbie IPA Plan of Management (NNTC 2012) (see Box 1). The wetlands also provide a valuable
opportunity for the traditional owners to impart knowledge to younger Nari Nari generations, as
well as provide an opportunity to educate the wider community in Nari Nari culture.
BOX 1 Ecological and cultural values of the Toogimbie IPA wetlands (NNTC 2012)














Significant nesting and breeding area for wetland birds
Shrubland and plains country managed for noxious and feral species
Riparian zones, stream bank areas and the Murrumbidgee River – habitat for native aquatic and mammal species
Once habitat is further established, the wetlands will have potential to attract regional threatened species
Maintenance of bush medicines and food sources for generations to come
Refuge for wildlife in a developed landscape (farmland, irrigation, river regulation)
Sense of ownership and pride
Connection to culture and Country
Place to visit and reconnect to culture and Country
Location of significant Aboriginal sites including burial and occupation sites
Socio-economic potential for community
Place to fish, hunt and gather foods and medicine plants
Potential to gather and share cultural knowledge, stories and experiences with others

Based on current satellite imagery (Figure 2), during natural flooding events, Toogimbie’s wetlands
fill from the east and flow west into the Fiddler’s-Urua Creek system1. The natural flood regime
before regulation would have one or more small floods nearly every year on the lowest floodplain
areas with larger and longer floods occurring every few years (eg. one in five years and even larger
floods one in ten) (Murray Darling Wetlands Ltd 2011). Extensive natural flooding events are now
uncommon. More research is needed to determine historical flow patterns across the Toogimbie
landscape.

1

River regulation and present irrigation infrastructure affects how these wetlands currently fill naturally
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Figure 2 Recent natural flooding event on Toogimbie IPA, 2011 showing 2000ha wetland area (flooded) in the northern
section of the property

Relationship to Lower Murrumbidgee Floodplain
The Murrumbidgee River is heavily regulated with 26 dams and weirs and over 10,000km of
irrigation canals within its catchment (Ryan et al 2011). Flow regulation aims to capture high winterspring flows then release the water to irrigation areas downstream during summer.
Regulation of the River for irrigation supply has greatly altered the natural flow regime and reduced
the frequency of natural floods onto adjacent flood plain land (Murray Darling Wetlands Ltd 2011).
Within the Lower Murrumbidgee Floodplain, at least 58% of the wetlands have disappeared and of
the wetlands left 44% are degraded (Kingsford and Thomas 2004).
The Toogimbie Wetlands are connected to the Fiddlers-Uara Creek System in times of extensive
flooding (see Figure 1). Fiddlers and Uara Creeks are the most upstream major distributaries on the
Lower Murrumbidgee River Floodplain. It contains wetlands of national significance and
international significance through the presence of waterbird species that are protected under
international bird migratory agreements. Wetland vegetation communities in the Fiddlers–Uara
management unit have undergone significant reduction: by 1998, only 25,666 ha (33%) of the
original wetland areas remained and of this, 62% was deemed to be in degraded condition
(Kingsford and Thomas 2004). The Fiddlers–Uara system contains a number of environmentally
sensitive areas as well as known southern bell frog wetlands.
Many of the floodplain wetlands along the river have lost their characteristic wetland vegetation. In
the region downstream of Hay, the wetlands were probably once dominated by black box, lignum,
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nitre goosefoot and associated herbaceous plants such as Nardoo, Old man Weed and Spike rushes
(Murray Darling Wetlands Ltd 2011).
Within the Fiddler’s Uara system and across the whole Lower Murrumbidgee Floodplain, most
Lignum communities have disappeared, become fragmented or are in poor health (MDBA 2012), or
where water levels have been stabilised year round, weeds Cumbungi and Common Reed have
become established. Furthermore, flood dependent vegetation, Lignum and Black Box, on the
periphery of the Lower Murrumbidgee floodplain is in generally poor health (MDBA 2012).
Hence, protection and restoration of the Toogimbie wetland areas could play an important role in
helping to restore downstream health and connectivity of the lower Murrumbidgee wetland
system to the river/tributaries, provide important habitat for wetland species and provide refugia
in dry times. Toogimbie supports good areas of lignum and the rangers and volunteers have been
restoring and replanting this important wetland community and others such Black Box (Eucalypt)
communities.

Environmental watering
Environmental water is defined as water consumed by ecological processes. Commonwealth, State
and Territory governments all accept that in the past, too much water has been extracted from the
Murray-Darling Basin to supply irrigators, town water supplies and industry, causing widespread
environmental degradation (MDBA 2014). Today, governments and policy makers are endeavouring
to make more ‘environmental water’ available to return to the environment to try and reverse the
trends in environmental degradation. This is being completed through various programs such as
water buy back schemes and water use efficiency measures (ie. reducing evaporation). Consultation
work has been undertaken to develop water sharing plans for the Murrumbidgee River.2
The Murray Darling Basin Authority developed the following ecological targets that relate specifically
to the watering of the Lower Murrumbidgee River Floodplain (MDBA 2012).





Ensure the current extent of native floodplain and wetland vegetation is sustained in a
healthy, dynamic and resilient condition
Provide flows that support the habitat requirements of waterbirds and is conducive to
successful breeding of nesting waterbirds
Provide flows to support recruitment opportunities for a range of native aquatic species (eg.
Fish, frogs, turtles and invertebrates).
Provide flows that support key ecosystem functions, particularly connectivity to the river
and greater Lower Murrumbidgee Floodplain.

Cultural watering
Cultural water is loosely defined as water available to be consumed by Aboriginal people to for
personal, domestic, cultural and spiritual purposes. For many Indigenous people, water is an
intricate part of the landscape that holds social, cultural and economic importance; its value is
2

See http://www.water.nsw.gov.au/Water-management/Water-sharing-plans/Plans-commenced/Water-source/MurrumbidgeeRegulated-River/default.aspx
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intangible. These values are not easily equated with quantitative natural resource management and
science. Where such information is required to be translated, especially in the case of reducing costs
or increasing water allocations, Aboriginal people should be provided the scientific support to
undertake this.

Toogimbie’s water infrastructure and licences
While Toogimbie IPA does not have access to Environmental Water to rehabilitate their wetlands,
the NNTC currently hold a high security 2150 ML per annum Cultural Access Licence (CAL) for
cultural watering on Toogimbie. They are the only Aboriginal entity on the Murrumbidgee to hold
such a licence (Jackson, and Langton 2011). The aim is to use the water to reinstate the original
vegetation and the associated plant and animal diversity in the floodplain area for environmental
and cultural benefits. It is important culturally to the Nari Nari that the wetlands are restored. The
water cannot be used for commercial purposes.
In this case cultural water and environmental watering goals on Toogimbie are synonymous yet the
licencing conditions (and costs) are set up very differently (see CAL issues below).
NNTC also have access to other water rights including 93ML to Stock and Domestic, 1944ML Low
security irrigation and 192ML High Security licences to use across their properties. Through leasing
agreements, NNTC are able to generate income to offset their operational expenses (expenses not
covered by the IPA include land rates and taxes, insurance, wages and water delivery/transaction
costs).
The water infrastructure present on Toogimbie allows the NNTC to use their CAL to mimic natural
flooding events across the wetlands. The floodplain/wetland area is enclosed by a series of levee
banks which enables water to be manipulated across a series of four cells (Figure 3). The banks allow
the water to be held for a period of time or until the wetlands dry. In the lower western cells, the
banks require some maintenance and modification to provide full control of the water, but the top
eastern two cells have the ability to be watered annually. There is also a smaller wetland near the
homestead, the nursery wetland, which can be watered.
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Figure 3 Toogimbie IPA wetlands and water infrastructure

Figure 4 A levee bank within Toogimbie’s wetland cells

10

The NNTC have used their CAL in the last 10-14 years to flood the wetland areas in order to initiate
restoration. However, during this time not all the water allocations have been available due to
drought conditions or the full allocation haven’t been realised due to substantial transaction costs
and water delivery costs (-dollars charged to NNTC by the Office of Water to ‘turn the tap on’)
involved in ordering the water.
Issues with the CAL and water delivery for the Toogimbie IPA are summarised below:










Nari Nari’s restoration efforts require more water but costs are too high
o The licence is free but the transaction costs/water delivery costs are astronomical.
For example, over two years they were charged $16,000 for 900ML.
Limited ability to get the water at the time of year that best promotes wetland restoration.
o Environmental/cultural water access is often only available when irrigators don’t
want it, such as in the winter when plant growth is low.
The licence cannot be carried over into next water season if not used
o while understandable can have perverse outcomes for example as it (a) limits the
ability to save the water up for a larger flooding event a 1-10 year event (b)
encourages water use every year when some wetlands are best left to dry for a few
years.
Charging Aboriginal people for water that has clear public [environmental] benefit has been
publicly questioned (Jackson, Tan and Altman 2009).
The Aust Govt IPA Program that supports conservation works and employs Rangers, won’t
fund NNTC to pay for water (or other similar rates and charges)
No rigorous scientific monitoring has been undertaken to show the benefits to the
environment and the wetlands of the use of the CAL on the Toogimbie wetlands or to assess
the ability of differing water regimes to affect habitat and species present (other than
anecdotal and photographic evidence
o due to lack of resources and lack of access to qualified scientists,).

One important key to future water use and licencing on Toogimbie is to be able to prove that the
CAL is being used for environmental benefit – NNTC need proof of key environmental outcomes.
Toogimbie IPA should initiate regular scientific monitoring that shows the benefit (or limited
difference) that watering has including at different times of year.

Fill information gaps
Water management – historical records
Little is known about pre-regulation flow regimes as headwaters have been damned more or less
since they have been gauged (monitored) since early 1900s. Construction of large headwater dams
and other regulatory structures since 1907 limits unregulated flow data to a maximum period of 23
years. Given that runs of flood and drought dominated years can persist for two or more decades in
eastern Australia, this record is thought to be too short to provide a reliable indication of the
unregulated natural flow (and flood) regime (Frazier and Page 2006).
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Earliest satellite imagery of Toogimbie IPA is available from late 1980s. Irrigation development and
river regulation had already occurred by this time. However, satellite imagery prior to 2000 can give
some indication of wetland condition before NNTC obtained the property and began watering. Large
flooding events still did occur including in Autumn 1989 (Figure 5), Spring 1999 and Summer 2011.
More research is needed to assess patterns of water distribution across Toogimbie – historically and
presently. This can be done by research of historical aerial photos, satellite images and through
expert assistance such as from engineers or surveyors.
Note: Current satellite imagery also provides evidence of the benefit of managed watering of the
wetlands. Toogimbie is a green refuge of wetland habitat in an otherwise barren and irrigated
cropped landscape. See red circle in Figure 6.

Figure 5 Flood in April 1989 – Landsat 5 satellite (Bands 7,4,2)
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Figure 6 Residual wetland state of Cells 1&2 January 2014 after watering December 2013

How to better use the available water to achieve IPA goals
Wetland watering timing
Water is most useful when it is delivered according to the demands of the plants and animals that
rely on it (Kent et al 2002). Table 1 outlines some major vegetation communities potentially on
Toogimbie IPA and recommended water requirement for maintenance (after MDBA 2012).
Generally the best timing for watering a wetland would mimic the natural flood regime but there is
little known about the flood regime prior to river regulation. It is predicted that flooding would have
most often occurred in the mid to late spring, but floods could happen at almost any time (Murray
Darling Wetlands Limited 2011).
A particular water regime will favour certain species. Wetlands that are artificially and permanently
flooded or dry may not give plants important seasonal cues for growth and flowering. Timing,
duration and extent of flooding and drying is often important for the germination, establishment
and reproduction of wetland species.
The frequency with which the Toogimbie wetlands can be watered in the future will depend on the
availability of cultural and/or environmental water. The way the water is distributed between the
wetland cells can be varied by use of the banks and channels.
Table 1 Water requirements of wetland and floodplain communities (MDBA 2012)
Functional
vegetation group
Semipermanent
wetland
vegetation

Vegetation communities

Water requirements for maintenance of key species

Spikerush-dominated
sedgeland

Common spikerush (Eleocharis acuta)
 flood frequency: annual or near annual (every 1 to 3 years)
 flood duration: 4 months, or 6 months if flooding starts in winter,
at depths 30-40 cm
 flood timing: not critical but dry phase should be late summer to
autumn
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Functional
vegetation group
River red gum
communities

Vegetation communities

Water requirements for maintenance of key species

River red gum riparian forest
River
red
gum
with
herbaceous understorey
River red gum with lignum,
nitre goosefoot and river
cooba understorey

Floodplain
wetland
vegetation

Black box woodland with
lignum, nitre goosefoot, river
cooba and chenopod shrub
understorey
Lignum shrubland
Lignum and nitre goosefoot
shrubland
Mixed grassland and forbland
Cane grass

River red gum
 flood frequency: every 1 to 3 years for forests and 2 to 4 years for
woodlands
 flood duration: 5 to 7 months for forests and 2 to 4 months for
woodlands (maximum 24 months)
 flood timing: start not critical but more growth achieved if flooded
during winter-spring
River cooba
 flood frequency: every 3 to 7 years
 flood duration: 2 to 3 months
 flood timing: not likely to be important
Black box
 flood frequency: every 3 to 7 years
 flood duration: 2 to 3 months
 flood timing: probably not important
Lignum
 flood frequency: every 3 to 5 years
 flood duration: 3 to 7 months
 flood timing: not critical
Cane grass
 flood frequency: every 2 to 3 years
 flood duration: 1 to 6 months
 flood timing: assumed not critical

Length of flooding
The length of time that a wetland is flooded can make a big difference to the flora and fauna the
flood supports. Some plants can survive a short period of flooding but will be killed by a long flood.
When a wetland floods, it needs to stay wet for long enough to let plants germinate, grow, flower
and set seed so that the seed bank can be replenished. Flooding needs to be frequent enough for
the seeds of a variety of species to germinate (e.g. once a year for annual species with a short-lived
seed bank; once every 5-10 years for many wetland herbs, shrubs and trees) (Border Rivers-Gwydir
CMA 2012). The wetlands do not need to flood every year as many ephemeral wetland species are
adapted to drying and flooding cycles. Furthermore, making a wetland permanently full can lead to
dominance by a few species such as Cumbungi and Common Reed. Making a wetland too dry can
reduce the extent and diversity of wetland plant communities (and increase terrestrial plant
species).
The length of time the water remains in Toogimbie wetlands can be controlled by the depth of water
or by allowing several inflows over a period. The CAL water can be pumped into a small
concentrated area or spread more thinly over a larger area. It is recommended that a variety of
flooding regimes is instated.
Similarly many small aquatic animals can complete their whole life cycle in a few weeks. These
provide valuable food for aquatic birds during a short flood. Larger animals like frogs need a longer
time in water for their tadpoles to grow and develop, will do best with a longer flood. Many water
birds need several months to nest and raise chicks and will abandon their nests if the water dries too
soon (Murray Darling Wetlands Ltd 2011).
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Rapid flooding and drying induced by pumping water into or out of a wetland can be stressful for
plant establishment and growth. Allowing water levels to fluctuate naturally favours the biological
diversity of a wetland is ideal but in such a heavily regulated system, this option is not available to
Toogimbie. So with careful management techniques and watering regimes (even if they are adapted
over time to fix issues in the system), Toogimbie will be able to improve the quality of their wetland
system.

Habitat management
Waterbirds have specific adaptations which enable them to exploit particular niches within a
wetland and limit direct competition with each other. For example, certain waterbirds feed on
shallow flooded areas and mudflats, while others graze upon submerged and floating plants or dive
to catch aquatic invertebrates in deeper water. The highest number of waterbirds is often found in
wetlands which have the greatest diversity of plant species and habitat types. A variety in habitat
and vegetation is also likely to support a diversity in invertebrates, fish, reptiles and amphibians
which all make up important parts of a wetland food web (Figure 7). Toogimbie wetlands should
have a large range and type of habitat niches within the wetland system (Figure 8):










deep and shallow water areas
islands
mudflats
grassy bank areas
lagoons (the lagoon behind the main house is within blackbox and redgum forest)
plant diversity and structure – shrubs, trees, aquatic vegetation, grass
shrubs for small birds to shelter in
roosting areas – logs, rocks, consider artificially placing them – above water, partially
submerged and fully submerged.
Fish snags and habitat such as submerged rocks and logs.
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Figure 7 Wetland food web (Source: http://waterwatchadelaide.net.au/index.php?page%3Dfood-chains)
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Figure 8 Habitat niches within a farm wetland system (example)

A summary of each of the different habitat types utilised by waterbird species is listed in Box 2. A
thorough assessment of what habitat niches already exist on Toogimbie in the wetland cells is
required. Once this initial assessment has been made, further habitat management techniques and
manipulation will improve habitat types available for birds and other species.
The Murray Darlings Wetland Ltd (2011) noted that “while the bays are relatively flat there is
enough topographic variability to ensure that there is reasonable diversity in depth within each cell
thereby providing a range of habitats”. So it may be that further habitat manipulation is not required
on Toogimbie.

Box 2 Habitat types used by waterbirds
Islands are used as breeding sites for a number of species that nest on the ground. Waders and terns
also commonly use these areas as roosts for ‘loafing’.
Mudflats and shallow water are rich feeding areas for a range of migratory waders such as the Rednecked Stint, Curlew Sandpiper and the Sharp-tailed Sandpiper who probe the water and flats for
tiny animals. Larger waterbirds with long legs and bills such as the egret, pelican, spoonbill, avocet,
stilt, heron, curlew and the oystercatcher can be found in the shallows probing, spearing, sieving and
scooping for food. Whiskered an Fairy Terns fly over the water and pluck their prey from above,
while the Grey Teal and Shelduck dive for their food in the shallows.
Emergent sedges, rushes and grassy bank areas attract many wading birds. Vegetation of this type
provides cover for waterbirds such as the Spotless Crake and Buffbanded Rail and nesting sites for
17

the Blue-billed Duck and the predatory Marsh Harrier. Crakes, rails and various song birds, such as
the Little Grassbird and Reed Warbler are attracted to the rushes in freshwater swamps near
estuaries. Ducks, swans, moorhens and coots will use open water for loafing and feed in emergent
vegetation and grassy bank areas. Ibis, herons and swamphens are also attracted to fringing
bulrushes as feeding areas.
Deep open water attracts diving waterbirds such as swans, coots, cormorants, grebes and some
ducks such as the Musk Duck which dive for bottom-dwelling animals or aquatic vegetation. Other
waterbirds such as terns feed on fish close to the surface. Source: Water and Rivers Commission
(2000)
Target species
Waterbirds
Waterbirds are the main species type that NNTC would like to see increase in diversity and numbers
on Toogimbie. Table 2 is an indicative guide to the types of birds that might be present or can be
supported on Toogimbie and their preferred habitat types. Specifically, Black Swans are a preferred
and iconic species on Toogimbie. Traditional Owner Ian Woods remembers seeing Black Swans at
Toogimbie when he was a child and would like to see breeding pairs reinstated into the wetlands.
Habitat and ecology requirements for Black Swans are outlined in Appendix A and notes on habitat
requirements of waterbirds is shown in Appendix B. Box 3 outlines some habitat management
methods that encourage waterbirds to use a wetland.
Box 3 Encouraging waterbirds (Water and Rivers Commission 2000)
• Stack rocks underwater to provide habitat for small animals and fish that provide food for birds.
• Leave some logs and rocks protruding from the water for waterbirds to roost on.
• Place branches and large logs around the edge of the wetland at varying heights, to provide
roosting and nesting sites.
• Provide for a range of water depths. Link shallow mudflats to an island rather than the shore to
provide secure habitat for waders (protection from predators – dogs, foxes, pigs).
• Use natural edges with slopes of between 1:4 and 1:15, rather than steep banks.
The provision of vegetated banks and some bare areas will provide birds with access in and out of
the wetland and will allow them to see predators.
• Eradicate weeds as they can spread rapidly in and around wetlands and have the potential to
degrade waterbird habitat and reduce food resources.
• Maintain wetland water quality to prevent the formation of algal blooms which can lead to anoxia
and outbreaks of botulism leading to paralysis and death of waterbirds.
• Revegetate the wetland area to restore waterbird habitat by replanting existing vegetation types
that are found around the wetland.
• Fencing can be used to limit access to livestock, and thus reduce bank erosion and disturbance to
fringing vegetation. This will also allow natural regeneration in disturbed areas.
• Maintain mature trees around your wetland to provide habitat for birds and small animals. A
number of waterbirds such as the Pacific Black Duck, the Australian Shelduck and the Grey teal
utilise tree hollows or forks for nests.
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Table 2 An indicative guide to the types of birds that might be present in a wetland.

Source: Llyod and Alexander 2003

The Southern Bell Frog
The Lower Murrumbidgee Floodplain is also home to the most significant population of the
endangered southern bell frog (Litoria raniformis) in NSW and it is expected that Toogimbie could
also support populations of this threatened species. In NSW, the southern bell frog is usually found
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in or around permanent or impermanent swamps dominated by black box-lignum-nitre goosefoot,
lignum-typha and river red gums or in billabongs along floodplains. The Southern Bell Frog perfer
emergent wetland vegetation (grows beneath the water but pierces the surface) such as bulrush,
reeds and sedges, in or at the edges of still or slow-flowing water bodies such as lagoons, swamps,
lakes, ponds and farm dams (NSW DEC 2005).
Submerged vegetation is important habitat for breeding success as it provides egg-laying sites,
calling stages for males, and food and shelter for tadpoles (Department of Environment 2014).
Grassland provides habitat for foraging, dispersal and shelter, and may also provide overwintering
sites for adults. Box 4 outlines the main habitat and ecology of the Southern Bell Frog (after OEH
2014).
Box 4 Habitat and ecology of the Southern Bell Frog
Usually found in or around permanent or ephemeral Black Box/Lignum/Nitre Goosefoot swamps,
Lignum/Typha swamps and River Red Gum swamps or billabongs along floodplains and river valleys.
They are also found in irrigated rice crops, particularly where there is no available natural habitat.
Breeding occurs during the warmer months and is triggered by flooding or a significant rise in water
levels. The species has been known to breed anytime from early spring through to late
summer/early autumn (Sept to April) following a rise in water levels. The ideal breeding habitat is in
shallow parts of lagoons (up to approx 1.5m deep) where there is a generally complex vegetation
structure.
During the breeding season animals are found floating amongst aquatic vegetation (especially
cumbungi or Common Reeds) within or at the edge of slow-moving streams, marshes, lagoons, lakes,
farm dams and rice crops.
Tadpoles require standing water for at least 4 months for development and metamorphosis to occur
but can take up to 12 months to develop.
It is active only in spring and summer and therefore does not benefit from winter flooding unless the
water remains pooled through spring and summer.
Outside the breeding season animals disperse away from the water and take shelter beneath ground
debris such as fallen timber and bark, rocks, grass clumps and in deep soil cracks.
Prey includes a variety of invertebrates as well as other small frogs, including young of their own
species. Carp are known to reduce success of this species.

Other threatened fauna
During drought conditions in 2002, NSW National Parks and Wildlife Services undertook a fauna
survey of Toogimbie. They recorded 63 bird species, 7 bat species, 6 mammal species and 13 species
of reptiles and frogs (NPWS 2002). No threatened species were recorded but no surveys have been
undertaken on Toogimbie since this survey over 12 years ago. There is a dire need to document
changes in fauna composition since environmental and cultural watering has occurred.
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Threatened species potentially occurring on Toogimbie IPA that will be assisted by rehabilitation of
the wetland environment:
-

Litoria raniformis (Southern Bell Frog)
Haliaeetus leucogaster (White-bellied Sea-Eagle)
Leipoa ocellata (Mallefowl)
Botaurus poiciloptilus (Australasian Bittern)
Limosa limosa (Black-tailed godwit)
Oxyura australis (Blue-billed duck)
Stictonetta naevosa (Freckled duck)
Rostratula australis (Australian Painted Snipe
Gallinago hardwickii (Lantham’s Snipe)
Macquaria australasica (Macquarie Perch)
Pedionomus torquatus (Plains Wanderer)
Amytornis textilis modestus (Thick-Billed Grasswren)
Nyctophilus timoriensis (Eastern Long-Eared Bat)
Several species of protected migratory birds

Appendix C outlines a list of species known to occur on the Murrumbidgee floodplain and their
conservation status.

Feral animal and predator control
An ongoing issue on Toogimbie IPA is feral animal management. The impact of feral animals on
Toogimbie (cats, foxes, rabbits, stray cattle, pigs, wild dogs) will continue to be a management
concern into the future. Pigs destroy wetlands through wallowing, rooting, removal and trampling of
the fragile banks and vegetation and negative impacts to water quality (faeces, turbidity). Foxes and
cats prey on juvenile, nesting and foraging water birds, reptiles, frogs.
Feral management strategies and other control options (baiting, shooting, trapping, hunting) will
reduce the overall impact of ferals on the wetlands and species it supports, however it will be an
ongoing issue, unless feral free fencing is erected around the property and a zero tolerance
eradication program is instated.
Ongoing monitoring programs for ferals and their impacts will provide vital evidence of control and
management successes and failures. Use of the Cybertracker (GPS monitoring unit) currently
installed on Toogimbie will useful for showing trends over time and working out areas of the
landscape that need to be targeted more than others.
Carp and pest fish
Carp (Cyprinus carpio) and Gambusia are common feral fish present in wetlands on the
Murrumbidgee River. They contribute to the loss of many species of native fish and can lead to
water quality issues. These fish can enter the wetland via inflows during natural floods and artificial
watering. Screening inflows may reduce the impact of carp and other pest fish during artificial
watering events (there is no control during flood events to stop the fish entering the wetlands).
Wetland drying can control carp numbers. More needs to be done on Toogimbie to assess the risk of
feral fish species impacts, and determine potential management options.
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Other emerging issues
Other issues which may emerge into management problems include:
 Aquatic weeds (Cumbungi (Typha domingensis). Proclaimed noxious weeds include Water
Hyacinth, Salvinia, Alligator Weed, Lagarosiphon and Water Lettuce
 Salinity
o Limited connectivity of the water past the levee walls
o water levels can’t fall naturally other than to evaporate may cause stagnant water,
salinity, pH issues algal blooms etc.
 Other water quality issues would become apparent with regular testing for
o temperature
o pH
o turbidity
o dissolved oxygen, nitrogen, phosphorus, chloride, calcium carbonate
o salinity, electrical conductivity
o faecal coliforms
o toxins such as pesticides, heavy metals and other chemicals (some of these,
particularly toxins, requires laboratory testing which creates additional costs)

Other wildlife management opportunities
Kangaroos and emus are present on Toogimbie and it may be possible to utilise these species for
wildlife view opportunities for tourists.
It would also be of use to determine whether there is habitat or habitat could be manipulated to
support Koala, Possum and Wombats on Toogimbie.

Old Man Weed
The attributes of Old Man Weed - Centepedia cuninghamii and potential economic value for the IPA
has not been addressed in this report. Old man weed is an Aboriginal traditional medicine plant used
for a variety of treatments especially for skin ailments such as psoriasis. It grows near water,
especially low lying or swampy areas and is currently known to occur on Toogimbie.
Questions include whether increasing its spread on the IPA would be beneficial to native wildlife?
Are there any negative impacts of increasing spread? Are there any negative benefits to harvesting
Old Man Weed at a larger scale? Would there be a potential economic value to its harvest to NNTC?

Surveys and mapping
One important key to future water use and licencing on Toogimbie is to be able to prove that the
CAL is being used for environmental benefit and that more water is potentially required. The NNTC
need proof of key environmental outcomes.
It is considered important that Toogimbie IPA install regular scientific monitoring that shows the
benefit (or limited difference) that watering has including at different times of year. The IPA Ranger
Jamie Woods and Tara Dixon have the interest and motivation in such monitoring their land’s
resources yet need more help in scientific monitoring and species identification. Studies that are
required but are not limited to are:
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Plants
Wildlife
Wetland health
Water health & Invertebrates
Long-term monitoring initiated
Good quality, high resolution mapping, especially of vegetation types and biodiversity assets
Equipment needs:
o Infrared cameras on wetlands and waterholes, camera lures (e.g. truffle oil)
o Water quality testing (lab costs), water invertebrate testing (lab costs)
o Frog, bird and bat call recorder(s)
o A specific Toogimbie Flora and Fauna field guide - pics, info
o Ranger binoculars

The IPA Ranger Jamie Woods and IPA Project Coordinator Tara Dixon have the interest and
motivation in wildlife and plant surveys that underpin sound assessment of the effectiveness of
water allocations. They need help with scientific monitoring and species identification as part of
monitoring their land’s resources. Some useful field guides are listed in Appendix D.
Most monitoring programmes cannot afford to monitor all waterbird species. Therefore it is
recommended that a smaller number of key indicator species are selected and the ranger trained to
be familiar with. The indicator species should be sensitive to changes in the environment such as
changes to the flow regime and should be easy to monitor (Scott 1997).
Such studies and scientific support could then be used as a tool to attain future funding sources.

Education
A key part of the current 2013-18 Toogimbie IPA Plan of Management (NNTC 2012) is Education &
Knowledge Sharing. While this report focusses on the ecological aspects important to rehabilitating
the Toogimbie wetlands, such land management and work provides an opportunity to supplement
education of younger Nari Nari generations as well as the wider community. Rotary are also very
interested in education of young Indigenous Australians and will be keen to support any project to
increase education on the Toogimbie property.

Conclusions and recommendations
Without access to sufficient quantities of water at the right time of year, the NNTC efforts to
rehabilitate culturally significant wetlands on the Toogimbie IPA may be ineffective in the long-term.
While the NNTC can accurately describe the cultural implications of restoration of the Toogimbie
Wetlands, describing and proving key environmental benefits of their restoration actions as a public
good is more convincingly achieved with accurate monitoring and scientific support.
This report has identified issues and develops ideas to advance Toogimbie IPA’s management of
water allocations for wetland restoration. It presents a case for increased monitoring, a vital step for
NNTC to maintain or increase their water allocations, reduce transaction costs and to obtain the
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water at the right time of the year. Monitoring is also important to adaptively alter management and
watering regimes to best suit the prevailing conditions and wetland ecological responses.
Developing ecotourism opportunities and enhancing the habitat for preferred species such as black
swan requires proactive management. Construction of viewing platforms and boardwalks,
preparation of a specific illustrated Toogimbie Flora and Fauna field guide and structures for
managing water flows are also needed.
During a visit to Toogimbie IPA in 2013, members of the Rotary Club of Canberra Burley Griffin
discussed how they might help the NNTC. Options include direct financial support, support to access
scientific assistance, policy and lobbying support to improve water allocations and reduce
transaction costs, and/or to help develop and plan the NNTCs ideas and management needs. The
following are some ways Rotary could assist.
Recommendations
As a tool and to provide information for attain future funding for water allocations and other
conservation activities there is a need to:





Support long-term monitoring of plants, wildlife, invertebrates and water quality
Prepare good quality, high resolution mapping, especially of vegetation types and
biodiversity assets
Provide evidence to policy makers and water authorities that the goal to rehabilitate the
wetlands cannot be achieved with limited water availability and high transaction costs.
Provide evidence to policy makers and water authorities that the work NNTC are doing is
leading to a tangible environmental and cultural benefit.

Surveys would be enhanced through the purchase of following equipment:





Infrared cameras on wetlands and waterholes, camera lures (e.g. truffle oil)
Water quality testing (lab costs), water invertebrate testing (lab costs)
Frog, bird and bat call recorder(s)
Ranger binoculars

Developing ecotourism opportunities and enhancing the habitat for preferred species requires
proactive management. Funding is needed for developing plans and their implementation to





construct of viewing platforms and boardwalks
prepare of a specific illustrated Toogimbie Flora and Fauna field guide
erect structures for managing water flow
enhance the habitat for preferred species such as black swans.
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Appendix A Management to encourage Black Swans
Black Swans are a preferred and iconic species on Toogimbie. Traditional owner and elder Ian Woods
remembers seeing Black Swans at Toogimbie when he was a child and would like to see breeding
pairs reinstated. The following outlines some basic ecological information about the black swan in
order to guide management and watering regimes.
Habitat
Black Swans prefer larger salt, brackish or fresh waterways and permanent wetlands, requiring 40 m
or more of clear water to take off. Outside the breeding season, Black Swans travel quite large
distances. Birds fly at night and rest during the day with other swans.
Feeding and Diet
The Black Swan is a vegetarian. Food consists of algae and weeds, which the bird obtains by plunging
its long neck into water up to 1 m deep. Occasionally birds will graze on land, but they are clumsy
walkers. Black Swans primarily feed on submerged aquatic vegetation, but will also consume
invertebrates associated with it. They can also graze pasture close to water.
Life cycle
Black Swans form isolated pairs or small colonies in shallow wetlands. They pair for life, with both
adults raising one brood per season. Eggs are laid in an untidy nest made of reeds and grasses. The
nest is placed either on a small island or floated in deeper water. The chicks (cygnets) are covered in
grey down and are able to swim and feed themselves as soon as they hatch.
For nesting, water levels, materials for building nests, proximity to feeding areas and freshwater (for
young) are essential.
Breeding may occur throughout the year but is often limited to February-May in the north and MaySeptember in the south. Black Swans are ready to breed at 18 months of age and most breed before
their third year.
•

•

•
•
•

While older birds generally bond permanently with one partner, younger birds may pair up
for only a short time, breed then desert the nest, leaving the other partner of either sex to
care for the young
After leaving, the deserter will often mate again and females may produce up to four broods
in one year. Nests are constructed of mounds of vegetation on reeds, islands or in tall
bushes near water
Usually five to six eggs are laid but there can be as many as nine. Eggs are pale green or
dullish green-white, and slightly lustrous
Black Swans moult every year after breeding season and are unable to fly during this period.
They often gather on open lakes in large numbers.

Threats
Loss of habitat has significantly impacted Black Swans in the Swan Canning Riverpark. As the city has
grown large areas of shoreline habitat have been filled or degraded. In areas where vegetation has
been retained, disturbance is an ongoing issue.
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The practice of feeding bread and other food scraps does these birds more harm than good.
Swans may become dependent on humans to feed them and lose their natural instincts to forage for
food. Adult birds may fail to teach juveniles how to find natural foods. Birds that are conditioned to
being fed by humans have a decreased wariness of predators and this potentially makes them more
vulnerable to dogs, cats and foxes.
Conservation
Black Swans are protected under the Australian National Parks and Wildlife Acts 1979. They are
listed as Least Concern on the IUCN Red List of Threatened Species. Kingsford and Thomas 2001
found that Black Swan numbers, as well as a range of other wetland species had decreased on the
lower Murrumbidgee wetlands between 1983 and 2000. Hence, support of Black Swan habitat on
Toogimbie will be beneficial to the greater lower Murrumbidgee region.
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Appendix B Notes on habitat requirements of water birds
Source: ?
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Appendix C Species occurring on the Murrumbidgee Floodplain and
potentially occur on Toogimbie
Source: Kingsford and Thomas 2001
Species

Recognised in
international
agreement(s)1

Environment
Protection and
Biodiversity
Conservation
Act 1999
(Cwlth)

Fisheries
Management
Act 2004
(NSW)

Threatened
Species
Conservation
Act 1995
(NSW)

Amphibians and reptiles
Southern bell frog (Litoria raniformis)3, 6

V

Painted burrowing frog (Neobatrachus pictus)3

E
E

Western blue-tongued lizard (Tiliqua occipitalis)3

Birds
Australasian bittern (Botaurus poiciloptilus)4, 2, 6

V

Barking owl (Ninox connivens)3

V

Black-tailed godwit (Limosa limosa)4, 2 ,6



V

Blue-billed duck (Oxyura australis)4, 2, 6



V

Brown treecreeper (Climacteris picumnus)3, 6



V

Caspian tern (Sterna caspia)4, 2



Cattle egret (Ardea ibis)4, 2



Chestnut quail (Cinclosoma castanotus)3



Common greenshank (Tringa nebularia)4, 2



Curlew sandpiper (Calidris ferruginea)4, 2



Eastern curlew (Numenius madagascariensis)4, 2



Eastern great egret (Ardea modesta)4, 2



Freckled duck (Stictonetta naevosa)4, 2, 6



V

Gilbert’s whistler (Pachycephala inornata)4



V

Glossy ibis (Plegadis falcinellus)4, 2

V



Grey-crowned babbler (Pomatostomus temporalis)3, 6



V

Hooded robin (Melanodryas cucullata)3



V

Latham’s snipe (Gallinago hardwickii)2



Marsh sandpiper (Tringa stagnatilis)4, 2



Masked owl (Tyto novaehollandiae)3



V
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Species

Recognised in
international
agreement(s)1

Painted honeyeater (Grantiella picta)2



Painted snipe (Rostratula australis)2, 6



Environment
Protection and
Biodiversity
Conservation
Act 1999
(Cwlth)

Fisheries
Management
Act 2004
(NSW)

Threatened
Species
Conservation
Act 1995
(NSW)

V
V

Pied honeyeater (Certhionyx variegatus)3, 6



V

Major Mitchell’s cockatoo (pink cockatoo) (Lophochroa leadbeateri)2



V

Purple-gaped honeyeater (Lichenostomus cratitius)3, 6



V

Red-necked stint (Calidris ruficollis)2
Red-throat (Pyrrholaemus brunneus)3, 6
Regent honeyeater (Xanthomyza phrygia)3
Regent parrot (Polytelis anthopeplus)3



E



V



E

E



V

E

Sharp-tailed sandpiper (Calidris acuminata)2



Speckled warbler (Pyrrholaemus saggitatus)3



V

Square-tailed kite (Lophoictinia isura)3



V

Superb parrot (Polytelis swainsonii)3



White-bellied sea-eagle (Haliaeetus leucogaster)2

V

V



V

Fish



Murray cod (Maccullochella peelii peelii)2



Silver perch (Bidyanus bidyanus)2



Mammals



Bolam’s mouse (Pseudomys bolami)3



Eastern long-eared bat (Nyctophilus timoriensis)3



Fishing bat (Myotis macropus)3



V

Spotted-tail quoll (Dasyurus maculatus)3



V

Plants



Austral pipewort (Eriocaulon australasicum)3



E

E

Chariot wheel (Maireana cheelii)3



V

V

Mossgiel daisy (Brachycome papillosa)3, 6



Slender darling pea (Swainsona murrayana)2, 6



V

V

Winged peppercress (Lepidium monoplocoides)4, 6



E

V

V
V

E
V

V

V
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Species

Recognised in
international
agreement(s)1

Menindee nightshade (Solanum karsene)3, 6



Communities



Lowland Murray River aquatic ecological community5



Environment
Protection and
Biodiversity
Conservation
Act 1999
(Cwlth)

Fisheries
Management
Act 2004
(NSW)

Threatened
Species
Conservation
Act 1995
(NSW)

V

E

E = endangered V = vulnerable
1
Japan–Australia Migratory Bird Agreement, China–Australia Migratory Bird Agreement, or
Republic of Korea – Australia Migratory Bird Agreement
2
NSW Department of Environment, Climate Change and Water (2009a)
3
Murrumbidgee Catchment Management Authority (2010)
4
Department of the Environment, Water, Heritage and the Arts (2010)
5
NSW Department of Primary Industries (2007)
6
NSW Department of Environment, Climate Change and Water (2009c)
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Appendix D Useful field guides
Animals
Mammals
Slater, P. and Parish, S. (1997). A First Field Guide to Australian Mammals. Steve Parish Publishing, Brisbane.
Strahan, R. (Ed) 1995. The Mammals of Australia: the National Photographic Index of Australian Wildlife.
Australian Museum/Reed Books, Chatswood.

Birds
Kingsford, R.T., Bedward, M. and Porter, J.L. (1994). Waterbirds and wetlands in north western New South
Wales. NSW National Parks and Wildlife Service, Hurstville.
Pizzey, G. (1989). A Field Guide to the Birds of Australia. Collins, Sydney.
Simpson, K., N. Day and P. Trusler. (2000). Birds of Australia - The Princeton Field Guide. Princeton University
Press, Princeton.
Slater, P. and Parish, S. (1997). A First Field Guide to Australian Birds. Steve Parish Publishing, Brisbane.
Slater, P. (1987). Australian Waterbirds. Reed Books, Australia.

Fish
Lake, S. J. (1971). Freshwater Fishes and Rivers of Australia. Nelson, Melbourne.
McDowall, R.M. (1996). Freshwater Fishes of South-Eastern Australia. 2nd ed. Reed, Sydney.
Slater, P. and Parish, S. (1997). A First Field Guide to Australian Fish. Steve Parish Publishing, Brisbane.

Reptiles and amphibians
Barker, Grigg and Tyler. (1995). A Field Guide to Australian Frogs. Surrey Beatty and Sons, Sydney.
Cogger, H.G. (1992). Reptiles and Amphibians of Australia. 4th ed. Reed, Australia.
Robinson, M. (1998). A Field Guide to Frogs of Australia. Australian Museum/Reed Books, Sydney.
Slater, P. and Parish, S. (1997). A First Field Guide to Australian Frogs and Reptiles. Steve Parish Publishing,
Brisbane

Insects
Hawking, J.H. (1998). A guide to keys and zoological information to identify invertebrates from Australian
freshwaters. Identification Field Guide No. 2. Taxonomic Workshop, Co-operative Research Centre for
Freshwater Ecology, Albury.
Ingram, B.A., J.H. Hawking and R.J. Shiel. (1997). Aquatic Life in Freshwater Ponds: A Guide to the Identification
and Ecology of Life in Aquaculture Ponds and Farm Dams in South-Eastern Australia. Co-operative Research
Centre for Freshwater Ecology, Albury.
Jones, D. and G. Morgan. (1994). A Field Guide to Crustaceans in Australian Waters. Reed Books, Australia.
Zborowski, P. and Storey, R. (1995). A Field Guide to Insects of Australia. Reed Books, Chatswood.
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Plants
Brock, M.A. (1997). Are there seeds in your wetland? Assessing wetland vegetation. LWRRDC and UNE, NSW.
Brock, M.A. and Casanova, M.T. (2000). Are there plants in your wetland? Revegetating wetlands. LWRRDC and
UNE, NSW.
Brock, M.A., Casanova, M.T. and Berridge, S.M. (2000). Does your wetland flood and dry? Water regime and
wetland plants. LWRRDC and UNE, NSW.
Cunningham, G.M., Mulham, W.E., Milthorpe, P.L. and Leigh, J.H. (1999). Plants of Western New South Wales.
Inkata Press, Melbourne.
Sainty G.R. and Jacobs, S.W.L. (1994). Waterplants of Australia. Sainty and Associates, Sydney.
Sainty G.R. and Jacobs, S.W.L. (1981). Waterplants of New South Wales. Water Resources Commission, Sydney.
Algae
Mitrovic, S. (1995). What scum is that? Algal Blooms and Similar Prolific Plant Growth. Department of Land and
Water Conservation.
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