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Executive Summary 

The South East NRM region has a history of achieving some significant outcomes for relatively large-

scale (by an agricultural region’s standards) habitat restoration projects in South Australia. However, 

given the ongoing challenges that threaten biodiversity retention and patterns of land-use 

intensification in fragmented landscapes like the South East, continuing to identify the potential next 

generation of strategic restoration projects is essential.  

A targeted consultation process with key agency staff and other relevant scientific professionals has 

been incorporated with the objective of producing a diverse, updated portfolio of potential future 

projects across the geographic extent of the region, including all land tenures. This report 

contributes to meeting three targets from the Regional Natural Resources Management Plan for the 

South East, and has included the integration of expert knowledge with regional biodiversity datasets, 

such as native vegetation extent, wetland mapping, and other relevant data.  

Some of the identified potential projects are further progressed (in terms of their justification, 

feasibility and logistics) than others and this is reflected in the level of detail provided in Sections 4 

and 5. It is anticipated that this body of work would help underpin the development and 

implementation of these future projects, when opportunities emerge to do so; noting that beyond 

practical feasibility, this is especially influenced by two key factors: 

 Tenure – whether a property in a key location is available to be restored (i.e. current land 

tenure, land use and the options for enabling a future compatible change in land use, via 

negotiated agreement, incentives, purchase or some other means); 

 Funding – assuming that current arrangements make a project conceivable, then obtaining 

the funding to secure this outcome while it is possible, is often the biggest challenge. 

By having a pre-defined (but not exclusive) list of restoration priorities available, regional NRM 

practitioners will be pro-actively poised, aware of the possibilities and ready to act and more 

effectively gain support when suitable opportunities arise; noting that timing is usually critical. 

The project also assessed and reviewed the case history of ten successful (past or current) 

restoration projects in the South East to provide both a logic check for the new assessment process 

employed, but also to evaluate what enabled those projects to succeed, in some cases despite 

significant obstacles. Indeed, these strategic projects do not usually come about without a 

considerable investment of time from dedicated individuals and organisations, having obtained 

financial resources at the right moment after often undertaking long and complex negotiations, 

while at the same time maintaining a clear and inspiring vision for the on-ground outcome being 



Large-scale Habitat Restoration in the South East NRM Region 
 

 

Page | iii 

 

sought to share with project partners. Based on what has been learned from the implementation of 

these projects (see Appendix in Section 8), the likely requirements for twelve potential projects have 

been collated in this report, as summarised below. 

Twelve potential strategic projects described in more detail in this report. 

Proposal Name (and Section of report) Outcome See Page  

1. Lake Frome CP (Section 4.1) Wetland restoration 23 

2. Lake Hawdon North (Section 4.3) Wetland restoration 33 

3. Kungari CP (Section 4.2) Wetland restoration 27 

4. Wangolina Swamp (Section 4.4) Wetland restoration 33 

5. Dawson Swamp (Section 4.5) Wetland restoration 45 

6. Munga Park (Section 4.7) Terrestrial restoration 54 

7. North of Mt Burr Swamp (Section 4.6) 
Wetland & Terrestrial 

restoration 
50 

8. Green Point wetland (Section 4.8) Wetland restoration 58 

9. The Heath NFR (Section 4.9) Terrestrial restoration 63 

10. Mary Seymour CP (Section 5.1) 
Wetland restoration & 

groundwater protection 
76 

11. The Marshes and Overland Track Complexes (Section 5.2) 
Wetland restoration & 

groundwater protection 
77 

12. Middle Point / Pascoe Swamp (Section 5.3) 
Wetland restoration & 

groundwater protection 
79 

 

It is hoped that the broad descriptions of potential restoration projects provided, which exhibit the 

right strategic attributes to deliver sound, long-term biodiversity and/or water management 

outcomes, might assist in justifying their future implementation if and when an opportunity arises. 

In this regard, the assessment described in Sections 2 and 3, also flagged a range of nineteen 

additional locations that warrant further investigation for their restoration potential, based on their 

landscape and biodiversity attributes. Some of these sites are adjacent to other proposed strategic 

restoration sites, or are relatively well known through past or present projects, while others are not 

well described or understood. Further investigating their potential is recommended.  

It is important to note the limitations of this work. The assessment methodology is generalist and 

broad scale and may not have identified the potential of small sites or projects targeting specific 

biota rather than biodiversity more generally. The approach also emphasises projects involving a 

comprehensive transition to restoration and conservation management, therefore diffuse 

investment opportunities, i.e. enhancing the conservation values of areas utilised for primary 

production, have not been considered. As described in the introductory sections, this work is only 

intended to provide strategic guidance and not be treated as a definitive, exclusive or exhaustive list 

– particularly as a degree of opportunism always plays a role in determining which concepts might 

become feasible to progress at any given point in time. 
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 Project Objective 1

The South East NRM region has a history of achieving some significant outcomes for relatively large-

scale (by an agricultural region’s standards) habitat restoration projects in South Australia. However, 

given the ongoing challenges that threaten biodiversity retention and patterns of land-use 

intensification in fragmented landscapes like the South East, continuing to identify the potential next 

generation of strategic restoration projects is essential. This report is intended to provide the 

necessary background information and justification for the implementation of large-scale on-ground 

projects that have the capacity to significantly enhance or restore under-represented communities, 

threatened species and ecological processes in the region. Previous restoration projects were also 

reviewed to identify important lessons and evaluate outcomes to help inform future work.  

The most recent, regional-scale strategic assessment to opportunistically identify a (non-exhaustive) 

list of potential restoration projects within the South East NRM Region was undertaken in 2011 

(Bachmann 2011a). This process was prompted by the South Australian Department of Planning 

Transport and Infrastructure (DPTI), who approached DEWNR’s Conservation Programs Unit in the 

South East at the time, seeking to directly invest in a portfolio of strategic restoration projects in the 

South East region (with a mostly Upper South East focus) as an offset for native vegetation clearance 

associated with the Dukes Highway safety upgrade between Tailem Bend and Bordertown. Initially 

seventeen potential projects were identified (Bachmann 2011a), including wetland restoration 

projects, revegetation works and reserve additions. Eight of these projects, along with an additional 

project, were eventually submitted to DPTI for final consideration (Bachmann 2011b), giving a total 

of eighteen projects that were identified through this process. The assessment ultimately proved 

fruitful, with not only four projects initially funded by DPTI, but over subsequent years a total of half 

(nine) of these projects have so far been partly or fully implemented (Table 1). 

Table 1. Current status of projects identified in 2011 (From Bachmann 2011a; 2011b) 

Project Name Status See 

1. Piccaninnie Ponds Eastern wetland 
restoration and flow path enhancement 

Completed by DEWNR in 2013 
(funded by Australian Government 

Biodiversity Fund) 

(References: 
Bachmann 

2016) 

2. “Iluka” Strategic Restoration: Lake 
Frome-Lake George Coastal Wetland 
Naturelink 

Completed by DEWNR in 2016 
(funded by Australian Government 

National Landcare Programme) 
P. 98 

3. Dawson Swamp Strategic Restoration: 
Woakwine Conservation Park 
Consolidation 

Not commenced 
P. 45 

4. Rushy Swamp Northern Addition and 
Habitat Restoration 

Not commenced 
P. 27 

5. Wangolina Swamp Restoration Not commenced P. 33 
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Project Name Status See 

6. Malleefowl Habitat Protection / Mt Scott 
Conservation Park consolidation 

Not commenced  
(private property for sale  

at the time was sold) 
- 

7. Tilley Swamp Watercourse restoration Flows project commenced by DEWNR in 
2017 (as part of the South East Flows 

Restoration Project, funded by the 
Australian and SA Governments).  

Due for completion in 2018. 

P. 113 

8. Lake Ormerod habitat restoration Not commenced - 

9. Landscape Connections Not commenced - 

10. Restoring healthy wetland habitat on 
private land (not site specific) 

Commenced by DEWNR and NGT  
(through other projects) 

- 

11. Linking the landscape: Geegeela – 
Bangham – Little Desert 

Commenced by DEWNR through the 
Landscape Links project (funded by 

Australian Government Biodiversity Fund 
2012-2017) 

P. 89 

12. Protecting high value remnant patches 
from weed invasion. 

Initial control completed by DEWNR in 
2012-15 (funded by DPTI) 

Follow up completed in 2017 by NGT 
(funded via DEWNR by the Australian 

Government National Landcare 
Programme) 

Ongoing follow-up required 

- 

13. Bordertown Bush Stone-Curlew 
Reintroduction and Grassy Woodland 
Restoration Program 

Not commenced 
- 

14. Red-tailed Black Cockatoo habitat 
restoration 

Completed by Zoos SA and  
the RTBC Recovery Team, 2012-15  

(funded by DPTI) 
- 

15. Land Acquisition for Jumping Jack Wattle 
/ Consolidation of Aberdour Conservation 
Park 

Not commenced 
- 

16. A World Heritage Connection – 
Naracoorte Cave Range Restoration 

Completed by DEWNR, (part-funded by 
DPTI: 2012-15, part-funded by Australian 

Government Biodiversity Fund: 2012-
2017) 

P. 102 

17. Custon Conservation Park addition and 
grassy woodland restoration 

Completed by DEWNR, 2012-15 (funded 
by DPTI) 

- 

18. Poocher Swamp Game Reserve Land 
Addition 

Not commenced 
- 

The high proportion of projects commenced or completed underlines the importance of periodic 

strategic assessments to identify potential projects, providing a fresh prompt for their initiation if 

and when an opportunity might arise. Other previous successful projects (see Section 8), such as 

wetland and terrestrial restoration works at Pick Swamp (DEWNR) and Wandilo Pasture Strip 

(ForestrySA), as well as those listed in Table 1, have inspired and captured the imagination of the 

local community and delivered significant ecological benefits. Due to their relatively large size and 

strategic locations in the landscape, these projects have provided (or are anticipated to eventually 

provide) important, measurable biodiversity outcomes including habitat for threatened species and 

communities.  
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This report, which supports the identification and further development of strategic restoration 

projects, contributes to the following three targets from the Regional Natural Resources 

Management Plan (SENRM Board 2010) for the South East: 

 A.5 Managing priority habitats 

o Six priority terrestrial and wetland habitats are identified and managed to improve 

condition and species viability, with reference to habitat benchmarks. 

 A.7 Retaining water in the landscape 

o The opportunities for and quantity of ‘fit for purpose’ water retained in the 

landscape are increased in areas identified to be appropriate. 

 A.10 Improving habitat connectivity 

o Landscape permeability (ability of species to move through the landscape) is 

improved in four priority habitat areas, including at least one regionally connected 

wetland system. 

To identify future projects based on current knowledge, Nature Glenelg Trust have carried out a 

renewed, wider regional assessment process from 2016-2018. This has included the integration of 

expert knowledge with regional biodiversity datasets, such as native vegetation extent, wetland 

mapping, and other relevant data.  

A targeted consultation process with key agency staff and other relevant scientific professionals has 

been incorporated with the objective of producing a diverse, updated portfolio of potential future 

projects across the geographic extent of the region. Some potential projects are further progressed 

(in terms of their justification, feasibility and logistics) than others and this is reflected in the level of 

detail provided in Sections 4 and 5. It is anticipated that this body of work would help underpin the 

development and implementation of these future projects, when opportunities emerge to do so; 

noting that beyond ecological potential (see Section 2) and practical feasibility, this is especially 

influenced by two key factors: 

 Tenure – whether a property in a key location is available to be restored  (i.e. current land 

tenure, land use and the options for enabling a future compatible change in land use, via 

negotiated agreement, incentives, purchase or some other means); 

 Funding – assuming that current arrangements make a project conceivable, then obtaining 

the funding to secure this outcome while it is possible, is often the biggest challenge. 

To summarise, by having a pre-defined (but not exclusive) list of restoration projects available, 

regional NRM practitioners will be pro-actively poised, aware of the possibilities and ready to act and 

more effectively gain support when suitable opportunities arise.  
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 Methods 2

2.1 Rationale and Approach 

Systematic conservation planning aims to identify representative and complementary areas for 

protection or restoration which align with quantitative targets. Approaches to planning are often 

constrained by incomplete knowledge regarding species distributions, and most species 

observations are spatially biased (e.g. along roadsides or confined to specific features such as 

conservation reserves, and not directly representative of area of occupancy) or focussed on specific 

taxa (Ruete 2015, Funk and Richardson 2002). Targeted surveys to fill data gaps for regional 

assessments are rarely viable in the short-term and delays in conservation planning and action, while 

these surveys are undertaken, may result in a further loss of biodiversity (Grantham et al. 2008). The 

alternative therefore is to utilise surrogates for biodiversity (Caro 2010; Lindenmeyer et al. 2015). 

Two broad categories of surrogates have been identified:  

 surrogate species, which most commonly include umbrella species, flagship species, 

indicator species, focal species, and species groups chosen on the basis of taxonomy, life-

history, or ecological functions; and  

 coarse-filters, which commonly include vegetation types, ecological communities, or 

ecosystems acting as surrogates for the species occurring in those areas.  

Coarse filter approaches generally assume that vegetation attributes (diversity and patch size) are 

positively correlated with biological diversity. In this regard, larger patches are better than smaller 

patches and more connected landscapes are better than fragmented or less connected landscapes. 

However, the definition of patch size thresholds and also what constitutes “connectivity” varies 

depending on the biodiversity unit of focus; e.g. some bird species are capable of travelling long 

distances but have variable feeding and breeding requirements while some riverine fish have only 

small home ranges and may carry out their entire life cycle within tens of metres of stream length.  It 

is therefore very difficult to establish a “one size fits all” approach for landscape-scale conservation 

planning and management. Much focus is placed on better defining finer filters of assessment, 

aimed at tailoring outcomes for specific species or communities. However, such is the pressure to 

maximise efficiency of dwindling financial resources that often beneficial (and economical) on-

ground outcomes are overlooked (or simply missed) because so much effort and time is expended 

trying to make the “right decision” or because there is an over emphasis on a single species. 

After four decades of targeted conservation management in most jurisdictions of Australia, most of 

the local priorities and opportunities (or at the very least the logic for identifying them) are already 

http://www.sciencedirect.com.ezproxy-f.deakin.edu.au/science/article/pii/S0006320711002576#b0075
http://www.sciencedirect.com.ezproxy-f.deakin.edu.au/science/article/pii/S0006320711002576#b0085
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broadly understood by NRM practitioners. However, the steps between outlining conservation 

priorities and actually delivering on-ground outcomes almost always relies on expert local site 

knowledge, community networks and the ability (or a willingness to try) to enact plans to secure any 

rare strategic restoration opportunities when they arise. Priority setting therefore becomes a trade-

off between what might satisfy an idealised landscape conservation framework, and what is 

recognised as practically feasible to achieve and/or deliver at any given moment in time. For this 

reason, a non-exclusive portfolio of potential projects that demonstrate the logic of strategic habitat 

restoration is much more useful than producing what is purported to be a definitive prioritised list. 

However, more can be done to learn from past on-ground restoration activities, both in terms of 

defining successful projects and recognising the positive influence these projects have had with 

regard to wider conservation objectives. In defining restoration priorities, case studies of past 

projects thus present as a critical ingredient for guiding future direction.  

In order to undertake an assessment of restoration opportunities in the South East NRM region we 

have drawn on the learnings of past projects that have been widely regarded as having delivered 

successful outcomes for NRM objectives (see Section 8). By investigating landscape patterns and 

finer scale biodiversity data, as well as consideration of factors relating to project feasibility, we 

hope to provide an instructive overview of what has contributed to past projects being successful, 

and use this information to help guide the identification of current opportunities.   

2.2 Common Trends of Successful Restoration Projects 

An overview of selected past restoration project case studies in the South East NRM Region, along 

with details about focal habitat and biota, is provided in Table 2, and locations shown in Figure 2.2.1.  

Table 2. Values and objectives of previous and ongoing large-scale ecological restoration projects 
in the South East NRM Region. Detailed information on these case studies is provided in Section 8. 

Site Name Values Objectives  
 Wetland Terrestrial Birds Fish/Frogs Mammals Insects Plants Connectivity Hydrology 

Bangham Links  ● ●     ●  

Bangham Revegetation  ● ●       

Biodiversity Corridors  ● ● ● ● ●  ●  

Bucks Lake ●  ● ● ●    ● 

Iluka ●  ●  ● ●   ● 

Morella ● ● ●     ●  

Mount Burr ●  ● ● ● ●   ● 

Piccaninnie Ponds Complex ●  ●  ●  ●  ● 

Sand Cave  ● ●     ●  

Tilley Swamp ●        ● 

Wandilo Pasture Strip ● ● ● ● ● ●    
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Figure 2.2.1. Location of restoration case study sites in the South East NRM Region.  
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One common element among all of these projects is their proximity to high quality remnant native 

vegetation and/or wetlands that provide existing important habitat for rare and threatened flora 

and fauna. In addition, all projects occurred on land that was either under active conservation 

management or that was previously under lower intensity land-use, e.g. dryland grazing.  

Sites where conversion to more intensive land-use has occurred (e.g. vineyards, centre pivot 

irrigation, some dryland cropping, etc.) are likely to be less feasible for consideration on economic 

grounds based on current improved land values (due to the private investment made in these sites). 

Additionally, given that they are also likely to occur in areas with more fertile soils and of higher 

value for agricultural production, the degree of native biodiversity modification is high and the costs 

involved in environmental recovery are often prohibitive. It should be noted that while plantation 

forestry is a form of more intensive land use change, currently scored as non-compatible, the 

removal of plantations does have the potential to open up more land to ecological restoration, 

provided land value is not prohibitive (see Sections 8.2, 8.4 and 8.7). This is especially the case where 

(in some situations) land with low fertility, especially sandy soils were cleared and converted to 

plantation directly from previously being in-tact bushland (e.g. many areas of Pinus radiata 

plantation in the lower South East), meaning that it retains the potential for soil-stored native 

seedbank recovery and a reduced weed load.  

In summary, despite the challenges of working in fragmented landscapes for biodiversity retention, 

the legacy of historic development patterns does help to significantly focus efforts for modern 

biodiversity retention and restoration. Indeed, expanding the size, connectivity and viability of the 

limited number of best remaining examples of biodiversity, irrespective of land tenure and where it 

is feasible and desirable to do so, is the logical first step. 

A summary of key contributors to successful implementation in such landscapes within the South 

East region, as detailed in the case studies presented in Section 8, includes: 

 having an appropriate understanding of landscape context, i.e. projects that contribute to 

connectivity within, or build upon, areas of relatively high native vegetation remnancy;  

 concentrating on sites, soil types, previous land uses and ecological processes (e.g. wetland 

re-inundation) with high natural regeneration potential; and 

 where possible, involving the general community in restoration works and follow up 

monitoring. 
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2.3 Mapping Landscape Context 

2.3.1 Input data sets 

Two broad habitat features identified as common traits associated with case study sites, native 

vegetation and wetlands, are currently mapped to a spatial resolution that makes them suitable for 

assessing landscape value at a property scale (i.e. in the order of 100 ha). An understanding of 

proximity to these features can be gained in the form of focal statistics (see Koch 2013), i.e. the 

relative area of native habitat within a defined area surrounding a particular location in the 

landscape (proximity area), which in turn can be used to generate ‘neighbourhood’ scores. 

In order to categorise the South East landscape in terms of both of these attributes, GIS datasets 

representing proximity to native vegetation and wetlands have been incorporated. A grid of 100 ha 

blocks (1000 m x 1000 m) has been laid over the South East NRM region. A proximity area of 1000 m 

radius around each block centroid has been analysed for area of native vegetation and area of 

wetland, using the state-wide native vegetation cover and a refined version of the state-wide 

wetlands layers (DEWNR 2011, DEWNR 2015). While proximity area will vary for different species 

(i.e. in terms of home ranges and/or pollen and seed dispersal), a distance of 1000 m is commonly 

applied (for example see Giraldi et al. 2014). 

Refinement of the wetland layer was undertaken to more accurately represent wetlands with both: 

(a) compatible land-use; and (b) hydrological reliability. Portions of wetlands occurring on high 

intensity land-use types, considered unlikely to possess functional habitat values or with low-

likelihood of recovery of habitat values (Table 3) were excluded from the wetlands dataset.  

In terms of hydrological reliability, Water Observations from Space (WOfS) statistics (from Turner et 

al. 2015) were used to assess likelihoods of wetland inundation across the time period 1994 to 2015. 

Groupings of wetlands without water signatures, suggesting no inundation occurred during the time 

period, and wetlands with a high likelihood of Tertiary Limestone Aquifer connectivity (SKM, 2009) 

and occurring over areas where groundwater levels have declined (based on five year trends up until 

2012), were excluded from the dataset. The time periods for inferring wetland inundation reliability 

do not take into account groundwater recovery and episodic inundation events observed during 

higher rainfall years of 2016 and 2017 but are considered a likely reflection of prevailing conditions 

under a drying climate. Subsequent review of inundation patterns and groundwater connectivity, 

combined with climate change vulnerability in line with future predictions, are considered necessary 

for informing future investigations and should be considered in more detailed, site-specific 

considerations. A comparison of the original and refined wetlands layers is provided in Figure 2.3.1.  
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Figure 2.3.1. Wetland features showing polygons removed from the dataset based on inferences of 
hydrological reliability. 
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Land-use compatibility score is an estimate of feasibility for conversion of a land unit from 

contemporary status to a biodiversity outcome and is based on the different types of land-use within 

a 100 ha assessment unit. The emphasis of this report is on providing a contemporary snapshot of 

areas with the highest likelihoods of recovery and weightings have been used to reflect the 

likelihood of converting areas from contemporary status to a conservation asset. Hence, land-use 

compatibility needs to be reviewed in line with changes and should be reviewed as information is 

updated. Areas under conservation and lower intensity land-uses have demonstrated potential for 

recovery through restoration and rehabilitation activities and hence draw a weighting of one. 

Plantation forestry has been weighted as 0.5 because, despite some recent examples of 

transformation through restoration activities, outcomes require significantly more effort.  

Opportunities for recovery from cropping, irrigation and other intensive uses are considered unlikely 

and areas under these land-uses draw a weighting of zero. An overview of land-use and 

compatibility weightings is provided in Table 3. 

Table 3. Land-use compatibility scores. 

Primary Description Secondary Description 
Land-use 

Weighting 

Conservation and Natural Environments All 1 

Intensive Uses All 0 

Production from Dryland Agriculture and Plantations 

Cropping 0 

Grazing modified pastures 1 

Land in transition 0 

Perennial horticulture 0 

Plantation forestry 0.5 

Seasonal horticulture 0 

Production from Irrigated Agriculture and Plantations All 0 

Production from Relatively Natural Environments 
Grazing native vegetation 1 

Production forestry 0.5 

Water 

Channel/aqueduct 1 

Estuary/coastal waters 1 

Lake 1 

Marsh/wetland 1 

Reservoir/dam 0 

River 1 
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Areas of native vegetation cover overlaying refined wetlands were erased from the native vegetation 

layer to avoid duplication of scoring. An overview of the input layers (native vegetation, wetlands 

and land-use) for neighbourhood scoring is provided in Figure 2.3.3. 

 

Figure 2.3.2. Overview of spatial layers used for neighbourhood score generation. 
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2.3.2 Landscape scoring 

Each 100 ha grid (assessment area) was assessed for the area of native vegetation and area of 

wetland within a 1 km radius of the grid’s centroid (see Figure 2.3.3) and neighbourhood score 

calculated by the following formula: 

 

𝑳𝒂𝒏𝒅𝒔𝒄𝒂𝒑𝒆 𝒖𝒏𝒊𝒕 𝒔𝒄𝒐𝒓𝒆 = (𝒂𝒓𝒆𝒂 𝒏𝒂𝒕𝒊𝒗𝒆 𝒗𝒆𝒈 + 𝒂𝒓𝒆𝒂 𝒘𝒆𝒕𝒍𝒂𝒏𝒅) ×  𝒖𝒏𝒊𝒕 𝒍𝒂𝒏𝒅𝒔𝒄𝒂𝒑𝒆 𝒄𝒐𝒎𝒑𝒂𝒕𝒂𝒃𝒊𝒍𝒊𝒕𝒚  

 

  

Figure 2.3.3. Patch assessment framework showing assessment area, proximity area and analysis 
components (native vegetation, wetlands) (left) and land-use categories (right). 

In the above example, the proximity area (red circle) contains 50 ha of native vegetation and 170 ha 

of wetlands.  

The average land-use of the assessment area is defined by the proportions of areas under different 

land-use categories within the 100 ha assessment area and expressed as a coefficient ranging 

between 0 and 1. In this example, the land-use coefficient is 0.85.  The worked calculation of this 

coefficient is displayed below (Table 4).  

The landscape unit score in this example is 187 as solved by the equation (50 + 170) x 0.85. 
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Table 4 Worked examples of land-use areas, weighting and compatibility coefficient for a habitat 
unit 

Land-use Area (Ha) 
Compatibility 

weighting 
Land-use 

compatibility 

Plantation 
forestry 

3.56623 0.5 
1.78 

Plantation 
forestry 

26.59067 0.5 
13.30 

Marsh/wetland 0.647656 1 0.65 

Marsh/wetland 2.237462 1 2.24 

Other minimal 
use 

10.04586 1 
10.05 

Other minimal 
use 

5.796666 1 
5.80 

Grazing 
modified 
pastures 

27.14849 1 27.15 

Marsh/wetland 23.96697 1 23.97 

TOTAL   84.92 

TOTAL AREA  100 

Unit Landscape Compatibility 0.85 

 

For consideration of patterns at the property scale, an average and maximum value for all landscape 

units within the property boundary was derived. 
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2.4 Biodiversity Values 

Threatened species feature highly in all levels of environmental management (e.g. national, state 

and regional) and as such form a priority consideration under most funding programs. To provide an 

additional component of landscape assessment unit evaluation, consistent with these priorities, 

flora and fauna records from the Biological Database of South Australia (BDBSA) (DEWNR 2016) were 

assessed within the 1 km radius buffer of each assessment unit.  Only records which had a spatial 

reliability of 1 km or less, and which had a regional conservation status assigned (Gillam and Urban 

2011), were included.  Each species present was scored according to national, state or regional 

conservation ranking (Table 5).  The highest ranking score was applied to reflect the highest category 

of listing.  For example, a species which is endangered at the national level was scored as 4 whereas 

a species with no national or state listing, but considered regionally endangered, was scored as 2.  

Species with no national or state listing, considered rare at the state level, or rare, near threatened 

or least concern at the regional level were scored 0.  Species which did not have a national or state 

listing and were considered data deficient or weren’t assigned a regional conservation assessment, 

were removed from the dataset.   

 

Table 5. Threatened species scores according to national, state and regional classifications. 

EPBC NPWSA Regional 

CR 5 E 3 CR 3 

EN 4 V 2 EN 2 

VU 3 R 0 VU 1 

 

Conservation ratings: 
EPBC (Environment Protection and Biodiversity Conservation Act 1999 list of 
threatened species): CR = critically endangered; EN=endangered; 
VU=vulnerable;  
NPWSA (State conservation status as listed in the National Parks and Wildlife 
Schedules): E = endangered, V = vulnerable, R = rare, but is scored 0 on the 
basis that it includes many common species near the edge of their range and 
would cause unwanted bias the assessment;  
Regional (Regional Status Codes – Gillam and Urban, 2011): RE = regionally 
extinct; CR = critically endangered; EN=endangered; VU=vulnerable 
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 Results 3

3.1 Landscape Context 

An overview of neighbourhood scores based on proximity of 100 ha patches (assessment units) to 

native vegetation and wetlands, combined with underlying land-use within assessment units reveals 

that Protected Areas (both public National Parks and Wildlife Act 1972 Reserves and private sites 

with a Heritage Agreement under the Native Vegetation Act 1991) have proportionally higher 

average neighbourhood scores (across cadastral parcels), compared to the region as a whole (Figure 

3.1.1).  

 

 

Figure 3.1.1. Frequency histograms for averaged neighbourhood scores across different types of 
property management in the South East. 
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An overview of neighbourhood scores for the entire region is shown in Figure 3.1.2.  

 

Figure 3.1.2. Neighbourhood scores for 100 ha grids based on proximity to native vegetation and 
wetlands. 
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An additional assessment of threatened species proximity provides an overview of relevance of 

assessment units under threatened species priority programs (Figure 3.1.3) although it should be 

noted that this information is dependent on survey effort and doesn’t necessarily indicate actual 

importance of assessment units to threatened species per se. 

 

 

Figure 3.1.3. Neighbourhood scores based on proximity of 100 ha grids to threatened species 
records. 



Large-scale Habitat Restoration in the South East NRM Region 
 

 

Page | 18 

An overview of landscape and flora and fauna scores, for both case-study sites and large remnant 

patches, reveals that most have an average coverage of wetlands and/or native vegetation of one-

third or greater (i.e. score >100), as shown in Table 6.  

Table 6. Overview of neighbourhood and flora-fauna scores for large remnants and restoration 
case-study sites. 

 Name Habitat Neighbourhood Flora - Fauna 

  Wetland Terr. Ave Max Ave Max 

Large 

remnants 

Messent CP  ● 251.8 314.1 2.0 11 

Ngarkat CP  ● 241.1 314.1 0.2 11 

Gum Lagoon CP ● ● 237.0 314.1 2.0 10 

Geegeela CP  ● 174.8 308.0 19.5 34 

Bangham CP  ● 136.1 306.4 18.6 54 

Case 

studies 

(with 

Appendix 

page #) 

Tilley Swamp (page 113) ●  231.8 314.1 0.8 10 

Morella (page 105) ● ● 208.7 314.1 5.1 41 

Bucks Lake (page 126) ●  189.6 260.0 26.6 46 

Iluka (page 98) ●  175.5 267.5 7.1 14 

Sand Cave (page 102)  ● 170.6 211.1 9.6 17 

Mt Burr Swamp (page 121) ● ● 130.9 224.0 20.6 37 

Landscape Links (page 89)  ● 94.9 238.3 6.3 22 

Pick Swamp (page 131) ●  90.1 182.8 43.3 85 

Eaglehawk Waterhole (page 89) ● ● 76.2 160.1 4.8 17 

Biodiversity Corridors  (page 94)  ● 66.4 187.6 9.7 25 

 

From this assessment it can be seen that flora-fauna scores do not strongly correlate with 

neighbourhood scores, which probably illustrates a combination of both survey effort and the 

distribution of potential habitats for some threatened species being situated on higher fertility soils 

within disproportionately cleared, more fragmented areas (which is the case for some threatened 

flora and ecological communities).  Nevertheless, these scores do demonstrate the strong benefit of 

some of the case-study sites to multiple threatened species, particularly wetland related projects 

e.g. Pick Swamp, Bucks Lake and Mount Burr Swamp.  These results also highlight the need for 

flexibility in defining criteria.  For example, while the Biodiversity Corridors score quite low, the 

overall objective of this program was to link high-value patches, to benefit threatened species.  In 

these instances, where the project area may pass through a lower scoring zone, the maximum 

neighbourhood scores can be useful for identifying that the area does have linkage to areas with 

greater native vegetation or areas of wetland. 
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3.2 Expert Identified Potential Restoration Sites 

In order to integrate coarse landscape data with potential future restoration projects, we have 

undertaken a stocktake of potential projects previously identified and investigated by regional NRM 

professionals over the past 15 years, and compared these to neighbourhood scoring outputs and 

potential benefits to regionally significant flora and fauna. An overview of neighbourhood and flora-

fauna scores for expert identified restoration projects is displayed in Table 7 and Figure 3.2.1, and a 

description is provided in Section 4.  

Table 7. Overview of neighbourhood and flora-fauna scores for expert identified restoration sites 
(see Figure 3.2.1). 

Site (Report Section) Habitat Neighbourhood Flora - Fauna 

 Wetland Terr. Ave Max Ave Max 

Lake Frome (4.1) ●  272.9 314.0 4.4 17 

Kungari (4.2) ●  224.6 307.0 0.0 0 

Lake Hawdon North (4.3) ●  219.9 314.0 2.5 12 

Wangolina (4.4) ●  159.0 170.0 1.0 8 

Dawson Swamp (4.5) ●  101.2 242.0 1.5 5 

North of Mt Burr (4.6) ● ● 112.8 166.0 11.1 26 

Wandilo Pasture Strip 

(8.10 underway / case study) 
● ● 100.6 268.0 6.3 13 

Munga Park (4.7)  ● 98.4 137.0 2.8 6 

Green Point (4.8) ●  85.1 177.0 28.6 82 

The Heath (4.9)  ● 76.3 143.0 13.1 23 

Binjali Park (4.10.1)  ● 155.6 219 7.5 8.1 

St Aubins (4.10.2)  ● 63.3 126 7.9 8.5 

Stratman’s Pond (4.10.3) ●  49.8 68 18.4 19 

Eight Mile Creek (4.10.3) ●  22.7 30 30.1 40 

 

Our results confirm that the expert identified potential restoration sites have average 

neighbourhood and average flora-fauna scores that are broadly comparable with the region’s largest 
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and most intact remnant areas, with the exception of Karst Rising Spring riparian areas which are 

typically highly developed for agriculture. 

 
Figure 3.2.1. Location of expert identified restoration opportunities and case study sites. 
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In addition, we have explored the neighbourhood and flora-fauna score spatial layers in order to 

identify potential areas which have not been previously considered but may warrant further 

investigation in the future, beyond this assessment. These are presented in Table 8 and Figure 3.2.2.  

Table 8. High-scoring wetland and terrestrial habitat areas outside of current land protection 
overlays (NPWSA, Heritage Agreements and Forestry Reserves) and other conservation initiatives 

(see Figure 3.2.2).  

Site 
No. 

properties 
Wetland Terrestrial Area (ha) Neighbourhood Flora-Fauna 

  
  

 Ave Max Ave Max 

9 1 ● ● 3232.0 245.1 314.1 0.9 5 

8 4 ● ● 3196.0 203.1 314.1 2.4 18 

11 2 
 

● 4357.7 187.3 314.1 0.0 0 

1 1 
 

● 419.4 181.9 313.1 0.5 1 

2 2 ● ● 2328.8 181.1 307.5 3.2 21 

3 4 ● 
 

2230.5 180.9 312.0 3.9 17 

16 1 
 

● 163.6 178.9 309.0 0.8 2 

14 1 
 

● 242.0 169.5 318.3 8.1 18 

10 5 ● ● 17926.0 165.2 314.1 0.7 9 

5 1 
 

● 155.7 158.4 207.0 5.0 15 

6 1 
 

● 1068.1 155.3 305.2 0.0 0 

13 1 
 

● 695.3 154.1 218.5 8.1 23 

4 2 
 

● 133.0 141.4 259.9 17.0 46 

19 1 
 

● 1068.6 122.5 242.0 0.9 8 

12 1 
 

● 610.6 121.6 265.5 0.4 5 

15 1 
 

● 292.9 120.8 232.3 0.0 0 

17 3 ● 
 

630.7 117.5 189.5 8.2 32 

19 2 ● ● 397.5 115.3 211.5 16.7 59 

7 2 ● 
 

984.6 113.6 242.7 0.3 2 

18 1 
 

● 430.0 98.0 220.0 19.5 48 
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Figure 3.2.2. Restoration site considerations based on neighbourhood scoring, outside of protected 
areas and expert identified restoration options.  
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 Potential Future Strategic Restoration Projects 4

4.1 Lake Frome hydrological restoration and revegetation 

Summary 

Site Name:  Lake Frome Conservation Park 

Location:  South End 

Size: 1,020 ha 

Adjacent land use:  Agriculture, Canunda National Park 

Current land use:  Conservation Park 

Neighbourhood  

Lake Frome Conservation Park is almost covered by the Lake Frome Wetland (approximately 90% of 

area) and borders Canunda National Park to the south.  The wetland is part of an historically 

continuous wetland corridor which runs approximately 30 km from Lake Bonney in the south 

through Mullins Swamp and Burks Island to the north.  The area is bordered to the east by the 

Woakwine Range and is mostly comprised of agricultural (grazing) land. 

Values  

Lake Frome is a freshwater wetland of regional (SEWC 1983) and national significance, listed in the 

Directory of Important Wetlands in Australia (DIWA) (Environment Australia 2001).  

It contains five regionally rare vegetation associations along with five threatened plant species, four 

threatened bird species, one threatened reptile and one threatened mammal (DEH 2003). Beyond its 

role as a local refuge for threatened biota, Lake Frome is also an important component of what 

remains of a once extensive network of coastal wetlands that extended from the Victorian border to 

the Coorong.  Despite its recognised environmental values, drains have lowered the full supply level 

(FSL) of Lake Frome (DEH 2003). In order to maintain the value of this wetland system, and hence its 

contribution to wider government strategic planning, restoration is identified as a key objective in 

the Lake Frome Conservation Park Management Plan (DEH 2003). 

Project Background and Goals 

The overarching goal of restoration of Lake Frome is to maintain or improve the condition of 

wetland habitat, thereby maintaining or enhancing habitat value for a broad range of wetland 



Large-scale Habitat Restoration in the South East NRM Region 
 

 

Page | 24 

dependent species, including threatened species. This would require on-ground works and the 

cooperative management of surface water flows by DEWNR and the SEWCDB, as occurs at other 

wetland sites in the region. It would also require the future negotiation of a right to inundate, or 

purchase, low lying adjacent land, which is currently private agricultural property. 

 

 

Figure 4.1.1. Location of Lake Frome (top) and landscape neighbourhood scores (bottom).  
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Table 9. Threatened flora and fauna records of the Lake Frome area.  

 Common name Scientific name EPBC NPWSA SE region 

Fl
o

ra
 

Beauglehole's Marsh-flower Villarsia umbricola var. 
beaugleholei 

 V VU 

Swamp Raspwort Haloragis brownii   VU 

Fen Sedge Carex gaudichaudiana   VU 

Fa
u

n
a 

Australasian Bittern Botaurus poiciloptilus EN V EN 

Yarra Pygmy Perch Nannoperca obscura VU  CR 

Little Galaxias Galaxiella toourtkoourt VU   

Swamp Antechinus Antechinus minimus  E EN 

Swamp Skink Lissolepis coventryi  E EN 

Olive Whistler Pachycephala olivacea  E EN 

Restless Flycatcher Myiagra inquieta   EN 

Scarlet Robin Petroica boodang   VU 

Swamp Wallaby Wallabia bicolor  V  

Blue-winged Parrot Neophema chrysostoma  V VU 

Striped Xenica butterfly* Oriexenica kershawi kanunda   VU 

Data source: Biological Databases of South Australia (BDBSA) except * Bryan Haywood, NGT, pers. comm. 
Conservation ratings: EPBC (Environment Protection and Biodiversity Conservation Act 1999 list of threatened species): CR = critically 
endangered; EN=endangered; VU=vulnerable; NPWSA (State conservation status as listed in the National Parks and Wildlife Schedules): E = 
endangered, V = vulnerable; Regional (Regional Status Codes – Gillam and Urban, 2011): RE = regionally extinct; CR = critically endangered; 
EN=endangered; VU=vulnerable 

Actions Required 

Specific objectives of the restoration at Lake Frome would be to: 

 Raise the outlet sill (increase FSL) to increase the extent, depth and duration of surface 

water inundation; 

 Prevent erosion of the outlet sill, located at the head of the Lake Frome Outlet Drain; 

 Manage cover of Typha domingensis and Phragmites australis, potentially over-abundant 

native plant species;  

 Reduce quantity and improve quality of outflow water to Rivoli Bay through increased 

storage volume and enhanced wetland filtering of nutrients and sediments; and 

 Obtain agreement between key stakeholders including adjoining landholders, DEWNR and 

SEWCDB. 

Defining Success  

The simplest indicator of success for the hydrological restoration of Lake Frome would be 

measurable by water level monitoring; increased frequency, depth (extent) and duration of 

inundation, and reduced flows to sea. Raising the sill elevation by 1.1 m, from 1.7 to 2.8 mAHD, 



Large-scale Habitat Restoration in the South East NRM Region 
 

 

Page | 26 

would recreate the natural FSL (DEH 2003). Favourable biotic outcomes would include an increase in 

the extent of aquatic vegetation, increased extent of wetland vegetation overall (including 

expansion into surrounding areas) and increased abundance of aquatic biota, including threatened 

species. A net decline in the extent of Typha domingensis and Phragmites australis reedbeds is 

desirable, which may require interventions additional to water regime change. 

Community involvement potential 

Lake Frome is a popular destination for ornithologists and provides a potential site for ongoing 

citizen science projects aimed at documenting bird use in response to restored hydrology.  The site 

has a boardwalk and bird-hide, making it an ideal site to promote wetland values and demonstrate 

wetland restoration to the wider community.  

Water quality and the health of the marine ecosystem in the vicinity of the Lake Frome Outlet Drain 

appear to be impacted by the high volumes of freshwater discharge that occur in some years (Figure 

4.1.2). Better understanding and communicating the benefits for the marine environment of Lake 

Frome restoration is likely to help garner community support. 

 

Figure 4.1.2. Discharge plume Lake Frome Outlet Drain, 23 September 2016 (photo Ben Taylor). 

Understanding key barriers  

A feasibility report (Farrington 2009) indicated that there are several restoration options available 

that are practically achievable, with one of these interim measures having already been delivered. 

The main impediment to delivery of the most desirable hydrological restoration outcome is the 

requirement to successfully negotiate with neighbouring landholders, whose property would be 

subject to inundation, as most of the surrounding properties have low-lying areas (that form part of 

the original extent of Lake Frome) which are currently grazed.   
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4.2 Kungari Conservation Park extension and wetland restoration 

Summary 

Site Name:  Kungari Conservation Park 

Location: 23 km south east of Kingston 

Size: 564 ha existing reserve, 652 ha proposed addition 

Adjacent land use: agriculture (grazing) 

Current land use:  Conservation Park 

Neighbourhood  

Kungari Conservation Park, proclaimed in March 2011, is a single 564 ha land parcel (Section 171, 

Hundred of Bowaka) that is one of several that together contain a large, seasonal watercourse 

wetland known as Rushy Swamp (wetland mapping ID S0101959). Rushy Swamp represents a 

regionally rare example of a relatively hydrologically intact (spared local on-site drainage, albeit 

passing flows from upstream have been modified) watercourse featuring a mosaic of some of the 

rarest and most threatened vegetation communities of the South East (DWLBC 2007). The total size 

of Rushy Swamp, according to DEWNR wetland mapping, is 1344 ha, although it is contiguous with 

other mapped wetlands to the south. Immediately north of Kungari Conservation Park, Rushy 

Swamp extends over the majority of Sections 120 (237 ha) and 119 (415 ha). Kungari occupies the 

headwaters of two artificial drainage catchments. Water flows south from Kungari through private 

drains into Drain L, but also north, through Sections 120 and 119, into the Kingston Main Drain, 

which discharges into the sea at Kingston. Shallow surface drains direct water into Rushy Swamp 

from flats to the east. Winter/spring inundation of Rushy Swamp is typically very reliable. 

Values  

The absence of significant drainage infrastructure through Rushy Swamp, i.e. its hydrological 

intactness, gives the area intrinsic value, as the majority of natural watercourses in the South East 

are very effectively drained. The absence of drainage likely contributes to a very reliable water 

regime of winter/spring inundation and summer/autumn exposure. A previous application to drain 

Sections 171, 119 and 120, lodged with the SEWCDB in 2007, was rejected due to the high ecological 

value of wetland dependent vegetation and biota in the area.  
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Figure 4.2.1. Location of Kungari Conservation Park.  
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Figure 4.2.2. Landscape neighbourhood scores in the vicinity of Kungari Conservation Park.  
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DWLBC (2007) recorded the presence of four vegetation communities listed as regionally rare or 

threatened: 

 Melaleuca halmaturorum Tall Closed Shrubland; 

 Gahnia filum Sedgeland; 

 Phragmites australis / Typha domingensis Sedgeland; and 

 Floating water plant herbland. 

The assessment undertaken by DWLBC and SEWCDB, conducted over two days in October 2007, 

documented sixty-seven plant species and fifty-five bird species within the three parcels (DWLBC 

2007), including eighteen rare or threatened species (Table 10). 

Table 10. Threatened flora and fauna of Rushy Swamp. 

 Common name Scientific name EPBC NPWSA SE region 

Fl
o

ra
 

Swamp Daisy 

 

Allittia cardiocarpa 

 

 R VU 

Swamp Daisy Brachyscome basaltica var. 

gracilis 

 R VU 

Grass Daisy Brachyscome graminea  R VU 

Swamp Buttons  Craspedia paludicola  V VU 

Barren Cane-grass Eragrostis infecunda  R RA 

Hooded Milfoil Myriophyllum muelleri   RA 

Poison Pratia Pratia concolor  R  

Alcock's Water-ribbons Triglochin alcockiae  R RA 

Purple Bladderwort Utricularia dichotoma   RA 

Fa
u

n
a 

Australasian Shoveler  Anas rhynchotis   R  

Beautiful Firetail  Stagonopleura bella   R RA 

Blue-winged Parrot  Neophema chrysostoma   V RA 

Cattle Egret  Ardea ibis   R RA 

Freckled Duck  Stictonetta naevosa   V VU 

Great Egret, ( White Egret)  Ardea alba    RA 

Latham's Snipe  Gallinago hardwickii   R RA 

Little Egret  Egretta garzetta   R RA 

Painted Snipe  Rostratula benghalensis   V CR 

Data source: DWLBC (2007) 
Conservation ratings: EPBC (Environment Protection and Biodiversity Conservation Act 1999 list of threatened species): CR = critically 
endangered; EN=endangered; VU=vulnerable; NPWSA (State conservation status as listed in the National Parks and Wildlife Schedules): E = 
endangered, V = vulnerable; Regional (Regional Status Codes – Gillam and Urban, 2011): RE = regionally extinct; CR = critically endangered; 
EN=endangered; VU=vulnerable 
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Project Background and Goals 

The high level goal for the project is to expand Kungari Conservation Park by, if possible, expanding 

the conservation area to include Sections 119 and 120. The majority of Rushy Swamp would then be 

under conservation tenure. This would enable hydrological restoration to occur, with the aim of 

countering the effect of drains on the margins of the swamp. Relatively minor works would be 

required to slow the rate at which water drains from the general area, thereby increasing the 

duration of seasonal inundation. This would favour aquatic biota and help slow or prevent 

terrestrialisation. The future of grazing would need to be given careful consideration. Sheep grazing 

within Sections 119 and 120 is likely to be playing a role in the prevention of excessive recruitment 

of M. halmaturorum and helping to maintain the open vegetation structure that supports many of 

the current values of Rushy Swamp. 

Actions Required 

There are several specific objectives of the project relating to security of tenure, hydrological 

restoration and revegetation: 

 Achieve security of conservation tenure over Sections 119 and 120, Hundred of Bowaka, 

through a negotiated incentive with the private landholder or land purchase. 

 Design and construct levees and spillways along the northern and southern boundaries of 

the enlarged reserve to contain surface water within the reserve, prevent inundation of 

surrounding agricultural land and enable outflow rates to be slowed to increase the duration 

of inundation of Rushy Swamp. New sill elevations of spillways would need careful 

consideration as the maximum depth of inundation will have a strong influence on wetland 

biota. 

 Investigate need and, if required, enlarge culverts under Woolmit Rd, which forms the 

northern boundary of the current Kungari CP, to improve flow from the southern to the 

northern parts of Rushy Swamp. 

 Undertake revegetation of higher land not subject to inundation within the enlarged 

reserve. 

Defining Success  

Successful implementation of the project would have the following features: 

 the tenure of Sections 119 and 120 could be public, private or a combination of both, but 

with conservation as the primary land management objective; 
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 a set-and-forget design philosophy for hydrological restoration infrastructure would 

minimise ongoing operation and maintenance costs; 

 the support of key stakeholders, particularly adjoining landholders, is critical; 

 effective, properly resourced approaches to the management of M. halmaturorum would be 

required, which could involve fire, grazing or both; and 

 a clear revegetation plan for more elevated ground and resourcing for its implementation. 

Community involvement potential 

Rushy Swamp is not close to major tourism centres of the region and is unlikely to ever become a 

significant tourist attraction. However, the area is of interest to bird watchers, amateur naturalists 

and those interested in conservation. Regional and state level conservation organisations are likely 

to support the project.  

Understanding key barriers  

Key barriers to the project are likely to include: 

 The willingness of current landholder of Sections 119 and 120 (a single property) to 

transition to conservation management or sell the land. Bachmann (2011a) noted the owner 

at the time was understood to be “interested in selling, although the property is not 

currently on the market”. 

 Convincing potential funding partners of the ecological return for investment of the 

purchase of Sections 119 and 120. A strong, well-articulated case will need to be prepared. 

 Agreement from adjoining landholders will need to be gained before hydrological 

restoration works can be designed and constructed. This will require careful and committed 

engagement supported by relevant technical information of sufficient rigour to provide 

necessary assurances. 

 
Figure 4.2.3. Kungari Conservation Park in 2010 (photo Mark Bachmann).  
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4.3 Lake Hawdon North hydrological restoration  

Summary 

Site Name:  Lake Hawdon North 

Location :  15 km inland from Robe 

Size: 2,475 ha 

Adjacent land use:  Agriculture (grazing), Conservation Park (Lake Hawdon South) 

Current land use:  Unallotted Crown land, annual grazing licences, mining lease  

(237 ha), drainage reserve 

Neighbourhood  

Lake Hawdon North adjoins Lake Hawdon South to form one of the largest (approximately 5,800 ha) 

natural seasonal wetland systems in the South East.  It is surrounded by mostly agricultural land to 

the north, east and west but is in relatively close proximity to Woakwine Conservation Park, 

approximately 2 km to the west, as well as an extensive network of drained, peripheral wetlands to 

the north and east. The highest yielding drain in the South East, Drain L, is cut through Lake Hawdon 

North from east to west. 

Values  

Lake Hawdon North is recognised as a wetland of very high conservation value due to its large size, 

good condition and provision of habitat for threatened and migratory species (Taylor 2006a). Lakes 

Hawdon North and Hawdon South combined are known to support 150 species of native fauna (DEH 

2007a). Lake Hawdon North supports several migratory shorebird species protected under 

international agreements and the Environment Protection and Biodiversity Conservation (EPBC) Act 

1999 and is an internationally significant site for the double-banded plover (Christie 2006, Christie 

and Jessop 2007). The nationally vulnerable fish Little Galaxias (Galaxiella toourtkoourt) was 

recorded in Drain L approximately 800 m downstream of Lake Hawdon North in June 2002 (Hammer 

2002) and in high abundance upstream in Lake Hawdon South (Hammer and Tucker 2011). When 

flows and water levels in Drain L are high, and connectivity between the drain and the greater area 

of Lake Hawdon North is provided, Little Galaxias are likely to be present in the wetland. Australian 

Mudfish are also considered likely to use Lake Hawdon North (Hammer and Tucker 2011). 

Diadromous fish species have been recorded in the Drain L catchment upstream of Lake Hawdon 

North, emphasising the importance of maintaining unimpeded pathways for fish movement within 
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the drainage system (Hammer et al. 2012). Downstream of Lake Hawdon North, the Robe Lakes 

form an estuarine ecosystem dependent upon Drain L inflows (Hammer et al. 2012, Taylor et al. 

2014). 

 

 

Figure 4.3.1. Location of Lake Hawdon North (top) and landscape neighbourhood scores (bottom). 
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Table 11. Threatened flora and fauna of the Lake Hawdon North area. 

 Common name Scientific name EPBC NPWSA SE region 

Fl
o

ra
 

Narrow-leaf Blown-grass Lachnagrostis punicea ssp. 

filifolia 

  VU 

Fa
u

n
a 

Curlew Sandpiper Calidris ferruginea CR  VU 

Little Galaxias Galaxiella toourtkoourt VU   

Blue-winged Parrot Neophema chrysostoma  V VU 

Elegant Parrot Neophema elegans  R RA 

Tasmanian Mudfish Neochanna cleaveri   EN 

Plains Wanderer* Pedionomus torquatus VU E EN 

Musk Duck Biziura lobata  R RA 

Latham’s Snipe Gallinago hardwickii  R RA 

Beautiful Firetail Stagonopleura bella  R RA 

Southern Emu-wren Stipiturus malachurus 

polionotum 

 R RA 

*single record from 1988 
Data source: Biological Databases of South Australia (BDBSA) and Aquasave-NGT fish database.  
Conservation ratings: EPBC (Environment Protection and Biodiversity Conservation Act 1999 list of threatened species): CR = critically 
endangered; EN=endangered; VU=vulnerable; NPWSA (State conservation status as listed in the National Parks and Wildlife Schedules): E = 
endangered, V = vulnerable, R = rare; Regional (Regional Status Codes – Gillam and Urban, 2011): RE = regionally extinct; CR = critically 
endangered; EN=endangered; VU=vulnerable 

Although grazed by sheep, Lake Hawdon North supports a variety of native wetland vegetation 

communities in good condition (Ecological Associates 2009). Grazing may in fact be playing an 

important role in suppressing the proliferation of shrubs (Melaleuca halmaturorum) in formerly 

open mudflats characterised by sparse herbland/aquatic vegetation. Since the cessation of grazing in 

2009 in adjacent Lake Hawdon South there has been a marked increase in shrub abundance in some 

areas (Ben Taylor, NGT, unpublished data). Despite ongoing grazing at Lake Hawdon North, recently 

(c. 20 years) established shrubland occupies approximately 25% of the wetland area (Ecological 

Associates 2009). Shrub invasion, often referred to as ‘terrestrialisation’, is a phenomenon likely 

related to the drying of wetlands through drainage and/or reduced inflows related to climate change 

(see the discussion section in Dickson et al. 2013). Shrub dominated wetlands have a very different 

character to more open wetlands and are less favourable for waterfowl and wading birds, including 

migratory shorebirds. 
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Project Background and Goals 

Prior to European settlement, Lake Hawdon North was a terminal wetland that filled during winter 

and spring and retained water over prolonged periods, sometimes drying over summer and autumn. 

However, because it was a terminal basin, it was most likely a saline or brackish system (Ecological 

Associates 2009). The construction of Drain L from about 1915, enlarged in 1958 (SEDB 1980), 

converted Lake Hawdon North to a ‘flow-through’ system (i.e. the system is now hydraulically similar 

to a floodplain) with a shortened period of inundation and lower salinity. Inundation of the lake 

currently occurs when inflows exceed the capacity of the drain within the wetland (Ecological 

Associates 2009). Drain L draws on a catchment of 1,643 km2 and has a mean annual discharge of 

approximately 65 GL (median 34 GL) (DWLBC 2009), which is the largest mean annual discharge of 

any drain in the South East NRM region. A total volume of 5.6 GL of surface water is required to fill 

Lake Hawdon North to its recent (post construction of Drain L) maximum and total annual Drain L 

discharge has been less than this on only two occasions out of the 22 years that complete flow 

records exist (Taylor et al. 2014). 

Drain L bisects Lake Hawdon North from east to west and the point of outflow presents a 

constriction to high flows. Inflows via Drain L, the Lake Hawdon Connecting Drain and smaller 

peripheral tributary drains can exceed the discharge capacity, causing water levels in the wetland to 

rise and extensive inundation (Figure 4.3.2). Inundation of surrounding agricultural land can occur at 

water levels above approximately 4.3 mAHD (Ecological Associates 2009). At times, high inflows in 

Drain L lead to relatively deep inundation in Lake Hawdon North, although the maximum depth is 

typically less than 1 m (DEH 2007a). However, for much of the time, Drain L causes the water level in 

Lake Hawdon North to be lower than it might otherwise be.  

 

Figure 4.3.2. High water levels in Lake Hawdon North, 1 October 2004 (photo Ben Taylor).  

Drainage appears also to have influenced the duration of inundation. Lake Hawdon North is typically 

dry by early November, whereas adjacent Lake Hawdon South, which is less directly affected by 

Drain L, typically retains water until mid-January. Migratory shorebirds, which require shallowly 
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inundated wetlands for feeding, typically arrive in the region from early November. Thus, Lake 

Hawdon North, under its current water regime, is of limited value as habitat for migratory shorebirds 

in most years. If restoration was able to extend shallow mudflat inundation into summer, the habitat 

value of Lake Hawdon North to migratory shorebirds would be greatly improved. 

The current arrangement of vegetation within the wetland represents a departure from that which 

was present prior to the construction of Drain L (Taylor et al. 2014). The less inundation tolerant 

plant associations appear to have migrated down the elevation gradient, displacing the more 

inundation tolerant types (Ecological Associates 2009). If this process of ‘terrestrialisation’ continues, 

the more inundation dependent plant associations of the wetland are at risk of displacement by 

plant associations more tolerant of dry conditions, with potentially negative consequences for 

wetland dependent biota.  

Threats to the conservation values of Lake Hawdon North include: 

 shrub invasion and other forms of ‘terrestrialisation’, likely caused by reduced frequency, 

depth and duration of inundation, leading to the displacement of the more water dependent 

plant associations and reduced habitat value for waterbirds, including migratory shorebirds; 

 lack of summer inundation due to the effectiveness of drainage, reducing habitat value for 

migratory shorebirds; 

 vegetation clearance, habitat loss, altered geomorphology and altered water regime due to 

mining activities within the existing mining lease; and 

 potential for degradation of vegetation due to overgrazing, noting the role grazing may be 

playing in the prevention of excessive shrub invasion. 

The goal of restoration at Lake Hawdon North is to restore a more ecologically appropriate 

hydrograph that favours aquatic and emergent vegetation and ensures the long term maintenance 

and improvement of habitat value for wetland dependent biota, particularly migratory shorebirds.  

Actions Required  

The specific objectives of hydrological restoration of Lake Hawdon North would need to include: 

 Design and construction of a regulator on Drain L, incorporating a fishway that can function 

under at least low to moderate flows. The regulator will need to be hydraulically invisible 

under high flows, i.e. cause no backwater effect (considered adverse by adjacent 

landholders) beyond the effect currently caused by the Drain L channel itself. 

 Agreed operating rules that provide sufficient flows past a Drain L regulator to meet the 

environmental water requirements of the downstream Robe Lakes (see Taylor et al. 2014). 
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 Agreed, seasonally specific water level targets that balance the ecological requirements with 

the need to prevent inundation of adjacent agricultural properties. Given the flat landscape, 

properties a considerable distance away are potentially at risk. 

 Agreement regarding the future of grazing. While sheep grazing is likely to remain important 

in helping to prevent excessive shrub invasion / encroachment, the value of native wetland 

vegetation for grazing will be influenced by the water regime. Thus, grazing licensees will 

have strong views regarding water level targets.  

Although restoration feasibility and environmental water requirements have been determined 

(Ecological Associates 2009; Taylor et al. 2014), the project still needs to determine and consolidate 

support from key stakeholders (see below). Beyond this, the project would need significant funding 

for the construction of water management infrastructure and its ongoing operation and 

maintenance by the SEWCDB. Originally, it was proposed that Lake Hawdon North may have been 

impacted by diversions from Drain L as part of the South East Flows Restoration Project (SEFRP). 

However, the geographic scope of SEFRP was reduced to omit Drain L. Irrespective of this, Taylor et 

al. 2014 have provided a solid background to underpin a hydrological restoration project, should 

support be garnered and funding obtained. 

Defining Success  

Restoration of an ecologically ideal hydrograph would maintain, and potentially expand, aquatic 

herbland and sedge communities and negate the further encroachment of Melaleuca halmaturorum 

shrubland (see Taylor et al. 2014). Fire and/or mechanical clearance could be used to convert 

invaded shrubland back into aquatic herbland and sedgeland. Extending shallow mudflat inundation 

into summer would likely increase the abundance of waterbirds at this time, particularly migratory 

shorebirds. Ecologically ambitious water level targets have the potential to improve habitat value for 

native fish, including the nationally threatened little galaxias and iconic Australian mudfish. 

Community involvement potential 

Lake Hawdon North is an important migratory shorebird habitat (Christie and Jessop 2007) and thus 

has potential to be an important site for nature-based tourism. It should be noted however that 

public access is complicated by mining activities and surrounding private property and there are no 

visitor facilities. Lake Hawdon North is well regarded by local landholders, who have a strong sense 

of ownership of the site and value its role as both waterbird habitat and a summer sheep grazing 

area. The consultation and inclusion of landholders in development of a restoration program is vital 

for the success of the project. 
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Understanding key barriers  

Understanding the perspectives of key stakeholders and negotiating in good faith with them in 

relation to project objectives, such as seasonal water level targets, is fundamental to the success of 

this potential project. The project should not commence without a sophisticated and well-resourced 

community engagement plan to which the project proponent is committed. Some background 

relating to key stakeholders and their likely perspectives follows. 

The holders of annual grazing licenses over Lake Hawdon North use the wetland for summer sheep 

grazing. Wetter years tend to result in deeper and more extended inundation of the wetland, which 

in turn reduces the grazing value, as the growth of grasses and other favourable pasture species is 

suppressed. However, wetter years also increase the feed available in surrounding paddocks, 

somewhat offsetting the negative impact for wetland grazing. Drier years exhibit better growth of 

grasses (both native and introduced) on the bed of Lake Hawdon North due to reduced inundation. 

This coincides with less productive pasture in surrounding paddocks, thus licensees are more reliant 

upon Lake Hawdon North for summer feed in drier years. Using a regulator to cause deeper 

inundation, and thus lower grazing value, in drier years has the potential to disrupt this balance and 

is likely to be opposed by grazing licensees. However, parts of Lake Hawdon North, particularly the 

north-west, have become so dominated by Melaleuca halmaturorum (Ecological Associates 2009), 

that they have lost all value for grazing. Vegetation can be cleared for ecological purposes under the 

Native Vegetation Act 1991 and clearance of M. halmaturorum shrubland within hydrologically 

restored wetlands in the South East has previously been approved by the Native Vegetation Council 

for the South East Flows Restoration Project (see Tilley Swamp Restoration case study on page 113). 

Hydrological restoration, in combination with strategic clearance of M. halmaturorum shrubland, 

would likely enhance the value of parts of Lake Hawdon North for both grazing and waterbirds. 

Ground layer plants would be favoured and future recruitment of M. halmaturorum would be 

suppressed by a combination of increased depth and duration of inundation (in winter/spring) and 

grazing (in summer/autumn). Thus, it is possible that hydrological restoration may receive some 

support from grazing licensees if it can be combined with clearance of M. halmaturorum shrubland. 

An important a priori decision for the project proponent relates to setting the restoration objectives. 

Will the grazing value of the wetland be protected, or will waterbird values be prioritised over 

grazing? The objectives will influence the seasonal water level targets. Either way, the decision is 

complicated by the ongoing reality that grazing is likely to remain an important tool to manage M. 

halmaturorum proliferation, post-restoration. 

Adjoining landholders are key stakeholders in this potential project because there is a very real risk 

of inundation of private agricultural land around the margins of Lake Hawdon North. In fact, it is 
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probably not possible to manipulate water levels in Lake Hawdon North without at least minor 

impacts beyond the current public land cadastral boundary, e.g. to wetland S0108587 to the 

immediate north. Excessively high water levels in Lake Hawdon North have the potential to affect 

property a considerable distance away, such as the margins of upstream Lake Hawdon South or the 

Bray Drain catchment. Thus, the local farming community will have a high level of interest in the 

project and will need reassurance that their interests will be protected. 

Agricola Mining Pty Ltd currently holds a mining lease for a 237 ha area of Lake Hawdon North, 

adjacent the Lake Hawdon Connecting Drain. Dolomitic limestone occurs as the surface material of 

the wetland bed. The mining process involves its direct excavation and stockpiling. The company 

anticipates that mining will remove 0.3 to 0.8 m (average 0.5 m) of surface material from within the 

mining lease (Ecological Associates 2009). Mining can only occur when the wetland bed is dry. 

Ironically, the mining process itself, by making the wetland deeper, increases the depth and duration 

of inundation within the mining lease. However, deliberate hydrological manipulation to extend the 

duration of inundation may be opposed by Agricola on the grounds that it will narrow the seasonal 

window during which mining is possible. It will be important to provide an assurance that conditions 

suitable for mining would still occur annually post-restoration, as complete drying of the wetland will 

remain a key aspect of any target water regime on ecological grounds (see Taylor et al. 2014).  

The Traditional Owners of the Lake Hawdon area, as represented through the South East Aboriginal 

Focus Group (SEAFG), were consulted about the potential restoration of Lake Hawdon North as part 

of the engagement for the broader South East Flows Restoration Project (SEFRP) in 2012, when that 

project still included reference to the concept of diversions from the Drain L catchment. At that time 

the SEAFG were generally supportive of hydrological restoration at Lake Hawdon North. Engagement 

with the SEAFG would remain a central aspect of the project. 

Regardless of how any future project and its governance arrangements were established, the South 

Eastern Water Conservation and Drainage Board (SEWCDB) would ultimately inherit the 

infrastructure and be responsible for its operation and maintenance. Thus, the support and 

involvement of the SEWCDB in the project at all stages is fundamental. 

Ecological restoration involving the manipulation of flows needs to account for potential 

downstream impacts. At the mouth of Drain L, the Robe Lakes form a healthy, functioning estuary of 

high ecological, recreational and amenity value to the town of Robe. Ensuring the environmental 

water requirements of the Robe Lakes are addressed under any future management regime at Lake 

Hawdon North is a key priority for the project. Fortunately, this issue has previously received 

detailed attention and appears to be readily achievable (Taylor et al. 2014). The District Council of 

Robe covers the Robe lakes and Lake Hawdon North. Council is thus a key stakeholder in the project. 
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4.4 Wangolina Swamp hydrological restoration 

Summary 

Site Name:  Wangolina Swamp 

Location : 10 km sou-south east of Kingston 

Size: 727 ha 

Adjacent land use: agriculture (grazing) 

Current land use:  agriculture (grazing) 

Neighbourhood  

Wangolina Swamp covers 727 ha within Sections 157, 180 and 178, Hundred of Mount Benson. All 

three sections are part of a single property. The swamp is the south eastern end of what was 

originally a much larger wetland extending through to Kingston. The Butchers Gap Drain now bisects 

the larger wetland, forming the north-eastern edge of Wangolina Swamp. The surrounding country 

is cleared and grazed. Runoff from Wangolina Swamp enters the Butchers Gap Drain and flows 

through Butchers Gap Conservation Park, contributing to wetland inundation in that reserve, before 

discharging to the sea.  

Values  

The wetland is grazed but consists mostly of Gahnia filum sedgeland, a regionally vulnerable 

vegetation community (Croft et al. 1999). Aerial imagery also suggests areas of open mudflat or 

sparse herbland, likely featuring submerged aquatic vegetation when inundated. The water regime is 

seasonal, with reliable winter/spring inundation. Water quality is understood to be brackish to 

saline, similar to that of nearby wetlands in Butchers Gap Conservation Park. The swamp has not 

been extensively surveyed, however the BDBSA includes records of three rare or threatened bird 

species within the area (Table 12). It is likely that an appropriately timed survey targeting waterbirds 

would add more species to this list. 
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Figure 4.4.1. Location (top) and landscape neighbourhood scores (bottom) of Wangolina Swamp.  
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Table 12. Threatened fauna of Wangolina Swamp.  

 Common name Scientific name EPBC NPWSA SE Region 

 Restless Flycatcher Myiagra inquieta  R VU 

 Blue-winged Parrot  Neophema chrysostoma   V RA 

 Beautiful Firetail  Stagonopleura bella   R RA 

Data source: Biological Databases of South Australia (BDBSA). 
Conservation ratings: EPBC (Environment Protection and Biodiversity Conservation Act 1999 list of threatened species): CR = critically 
endangered; EN=endangered; VU=vulnerable; NPWSA (State conservation status as listed in the National Parks and Wildlife Schedules): E = 
endangered, V = vulnerable; Regional (Regional Status Codes – Gillam and Urban, 2011): RE = regionally extinct; CR = critically endangered; 
EN=endangered; VU=vulnerable 

Project Background and Goals 

The high level goal of the project is to protect and enhance the wetland values of Wangolina Swamp 

by increasing the duration of seasonal inundation. 

Actions Required 

Surface water within Wangolina Swamp currently drains into the Butchers Gap drain. The project 

would involve the construction of a levee along the Butchers Gap Drain reserve to isolate the swamp 

from the drain. The levee would likely incorporate a spillway, creating a new (higher) sill elevation 

for the wetland, thus holding water in the swamp as water levels in the drain recede. The effect 

would be to extend the duration of wetland inundation. Careful consideration would need to be 

given to the elevation of the new sill and the capacity of the spillway in order to prevent inundation 

of surrounding agricultural land and create an appropriate water regime within the swamp. 

Defining Success  

Successful outcomes of the restoration of Wangolina Swamp could include: 

 A new sill elevation that ensures the majority of the wetland is inundated at cease-to-flow; 

 A ‘set and forget’ infrastructure design that requires no operational input and minimal 

maintenance; 

 An agreement on title to ensure restoration cannot be undone by future owners; 

 Agreement from adjoining landholders that their drainage service is acceptable with the 

works in place; and 

 An appropriate grazing and/or burning regime prescribed for the wetland that protects and 

enhances its ecological values. The complete cessation of grazing has the potential to lead to 

Melaleuca halmaturorum dominance and loss of values. 



Large-scale Habitat Restoration in the South East NRM Region 
 

 

Page | 44 

Community involvement potential 

Wangolina Swamp is located on private land and the landholder may not support public access. 

However, the wetland can be easily viewed from both the Southern Ports Highway and the Cape 

Jaffa Road. The potential for signage and viewing points exists and restoration could help raise the 

profile of wetland conservation in the region.  

Understanding key barriers  

Several years ago, DEWNR staff were previously negotiating this project with landholder, who had 

expressed interest in wetland restoration on the property. The landholder later decided against 

proceeding with the project, and it was not further progressed. An important first step in re-visiting 

this concept would be to ascertain the landholder’s current objectives for the wetland, and whether 

some form of additional support or incentive is required. 

Wangolina Swamp is located within low-lying, flat country where minor changes to wetland sill 

elevations have the potential to cause inundation of agricultural land some distance away. Obtaining 

the support of surrounding landholders, informed by closer investigation of digital terrain data, 

would be a key aspect of the project. 

 

Figure 4.4.2. Oblique image (looking north-west) over Wangolina Swamp, towards Butchers Gap. 
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4.5 Dawson Swamp hydrological restoration 

Summary 

Site Name:  Dawson Swamp 

Location : Approximately 7 km east of Robe  

Size: 345 ha 

Adjacent land use: Conservation park, agriculture 

Current land use:  Agriculture (cattle grazing) 

Neighbourhood 

Dawson Swamp is located directly adjacent to the western boundary of Woakwine Conservation 

Park and is also situated in close proximity to important wetlands with Lake Eliza (to the south-west) 

and Lake Hawdon North and South (to the east). In combination with Woakwine Conservation Park, 

the restoration of Dawson Swamp Wetland would allow for the preservation of both wetland and 

terrestrial habitats on the Woakwine Range (Figure 4.5.1).  

Values  

This mixed wetland and woodland area of habitat consists of Silky tea-tree (Leptospermum 

lanigerum) and Short-leaf Honey-myrtle (Melaleuca brevifolia) shrubland, Cutting Grass (Gahnia 

trifida) Sedgeland. Dryland Tea-tree (Melaleuca lanceolata) and Coastal Mallee (Eucalyptus 

diversifolia) woodland flanking the western side of Woakwine Conservation Reserve. A diverse 

waterfowl community has been observed but little other detailed biological information has ever 

been collected from the site. The wetland habitat is currently in a degraded state due to drainage 

and livestock grazing pressure. Similar nearby wetlands support a diverse community of native flora 

and fauna species. Threatened species recorded in Dawson Swamp are listed in Table 13. 

Project Background and Goals 

A previous owner of Dawson Swamp (Chapman) was prepared to negotiate a sale to DEWNR (then 

DEH), however the wetland remains in private ownership. For a short period, the portion of Dawson 

Swamp and the Woakwine Range north of Drain L was in public ownership after the State 

Government paid out the Lang family for their perpetual lease rights to the property in 1988. This 

took place under a provision of the then Native Vegetation Management Act 1985 that allowed for 

the government to buy properties that were deemed to be non-viable for farming due to a refusal to 

approve native vegetation clearance. Instead of retaining and rehabilitating the wetland and the 
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adjacent wooded range, government officials at the time negotiated to exchange the cleared and 

partly drained wetland portions of the Lang property with the heavily wooded section of the 

Woakwine Range owned by the southern neighbour, Mr Chapman. As a result of the sub-division 

that followed in 1990, the government retained as Crown Land and dedicated the Allotments (3 & 5) 

situated on the range as a Conservation Reserve under the Crown Lands Act 1929, with the low-lying 

and/or cleared Allotments (1, 2, 4 & 6) issued under freehold title to Mr Chapman (Bachmann 2002). 

 

 

Figure 4.5.1. Location (top) and landscape neighbourhood scores (bottom) of Dawson Swamp. 
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Table 13. BDBSA threatened fauna of the Dawson Swamp area.  

Common Name Scientific Name EPBC NPWSA SE Region 

Blue-billed Duck Oxyura australis   VU 

Jacky Winter Microeca fascinans   EN 

Scarlet Robin Petroica boodang   VU 

*Latham’s Snipe Gallinago hardwickii migratory R R 

*Australasian Shoveler Anas rhynchotis  R  

Data source: Biological Databases of South Australia (BDBSA), *Don Mount, DEWNR, pers. comm. 
Conservation ratings: EPBC (Environment Protection and Biodiversity Conservation Act 1999 list of threatened species): CR = critically 
endangered; EN=endangered; VU=vulnerable; NPWSA (State conservation status as listed in the National Parks and Wildlife Schedules): E = 
endangered, V = vulnerable; Regional (Regional Status Codes – Gillam and Urban, 2011): RE = regionally extinct; CR = critically endangered; 
EN=endangered; VU=vulnerable 

 
The close proximity of Dawson Swamp to Woakwine Conservation Park provides a unique 

opportunity to restore significant South East wetland habitat neighbouring currently protected 

terrestrial environments. In addition to enhancing the viability of the existing reserve through land 

addition, there is also an opportunity to allow for the natural rehabilitation of a significant corridor 

of wetland habitat along the base of the Woakwine Range. The degree of connectivity between 

Dawson Swamp and surrounding wetland and terrestrial habitats are likely to facilitate a relatively 

quick recolonisation of native biota. For example, Drain L may allow for the immigration of many 

aquatic species, with diadromous fish potentially entering the outlet at Robe and freshwater species 

from Lake Hawdon North area. Drain L may also provide additional water to supplement flows to the 

wetland in winter and spring (Bachmann 2011a).  

Major Goals for Dawson Swamp include:   

 Conserve and restore a cross-section of wet and dry habitats on the Woakwine Range. 

 Enhance wetland habitat within a highly significant zone of the South East Naturelink (DEH 

2010), noted for assets associated with priority coastal wetlands. 

Actions Required 

Dawson Swamp wetland is divided by Drain L, and one-way, flap-valve culverts into this drain, 

located under the drain spoil banks, accelerate the seasonal drainage of Dawson Swamp (see Figure 

4.5.2).  
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Figure 4.5.2. A flap-valve (installed c. 2004) to drain the northern portion of Dawson Swamp into 
Drain L, also preventing water from the  drain entering the swamp. (Photo: Mark Bachmann) 

It is anticipated that if the site were protected for its wetland values a more natural hydrological 

regime could be achieved. Tasks required for the restoration of Dawson Swamp include: 

 Securing future land tenure compatible with conservation; 

 Cease/regulate drainage and/or reverse current infrastructure, to facilitate diversion of 

Drain L water into Dawson Swamp (when drain levels are high enough, to supplement local 

catchment and groundwater inflows;  

 Implement an appropriate grazing and/or burning regime prescribed for the wetland that 

protects and enhances its ecological values; 

 Revegetation where required; and 

 Optional: incorporate fish passage between Dawson Swamp and Drain L into the design of 

infrastructure.  

Defining Success  

Hydrological restoration would result in the re-establishment of Silky tea tree (Leptospermum 

lanigerum) shrubland and freshwater aquatic vegetation. Diversion of Drain L water into Dawson 

Swamp would be limited by an upper salinity threshold (approximately 3000 µS.cm-1) to ensure the 
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protection of freshwater ecological values. Conservation in perpetuity would also be ensured, to 

enable the area to be managed in conjunction with the neighbouring reserve. Restoration, in 

particular any diversion of Drain L water into Dawson Swamp, would require the support of the 

SEWCDB.  

Previously recorded inundation of the wetland, before drainage was enhanced, is shown in Figure 

4.5.3. 

 

 

Figure 4.5.3. Inundation of Dawson Swamp in September 2000, south of Drain L (above) and north 
of Drain L (below). (Photos: Mark Bachmann) 

Community involvement potential 

Woakwine Conservation Park is situated only a short distance inland from the popular coastal town, 

Robe. Tasks that would enable participation by volunteers could include revegetation, weed 

management and monitoring. The wetland is accessible via public roads and the Drain L drainage 

reserve, thus its inclusion into, or complementary management with, Woakwine Conservation Park 

could increase public visitation if suitable visitor facilities were provided. Its location gives the 

wetland high visitation and/or education potential. 

Understanding key barriers  

A primary barrier to restoration is current land tenure and would require a future negotiation with 

the land holder at the time, noting that the current landholder (who purchased from Mr Chapman) 

was not interested when approached several years ago. 
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4.6 Mount Burr North Corridor 

Summary 

Site Name:  Mount Burr North Corridor 

Location : Approximately 17 kilometres east south east from Millicent SA 

Size: 300 ha 

Adjacent land use: Conservation area, grazing, forestry 

Current land use:  Agriculture (sheep grazing) 

Neighbourhood  

Located immediately to the north of the existing Mount Burr Swamp Restoration Reserve, there is a 

private agricultural property which also borders the Overland Track Native Forest Reserve (NFR).  

This property contains several wetlands, including a 55 ha drained central feature and represents an 

opportunity to provide terrestrial habitat connectivity between the Marshes NFR and Overland Track 

NFR. 

Values  

Located within close proximity to Mt Burr Swamp, Mt McIntyre and the Marshes Native Forest 

Reserves, the property to the north of Mount Burr Swamp provides an opportunity to further 

increase wetland habitats within this region.  Reinstating both wetland and terrestrial habitats 

within this property would allow for a greater area of suitable habitats used by many threatened 

species including: Little Galaxias (Galaxiella toourtkoourt), Growling Grass Frog (Litoria raniformis), 

Australasian Bittern (Botaurus poiciloptilus), Southern Brown Bandicoot (Isoodon obesulus), Red-

tailed Black Cockatoo (Calyptorhynchus banksii) and Southern Bent-wing Bat (Miniopterus 

schreibersii bassanii), as well as a range of other important or iconic species, such as the Brolga 

(Antigone rubicunda).  

Project Background and Goals 

Mt Burr North is ideally situated for rehabilitation given the demonstrated success of initial 

restoration work on the Mt Burr Swamp property. The restoration of Mt Burr North wetland is 

feasible due to the availability of water within the local catchment and the minor works required for 

reducing the impact of artificial drainage within the area.  The high degree of connectivity with the 
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previously mentioned Mt Burr Swamp, Mt McIntyre and the Marshes Native Forest Reserves would 

allow for rapid recolonisation by native fauna and flora species, and is particularly important for 

linking currently isolated populations of Southern Brown Bandicoot. 

 

 

Figure 4.6.1. Location (top) and landscape neighbourhood scores (bottom) of Mount Burr North 
Corridor. 
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Table 14. BDBSA threatened flora and fauna of the Mount Burr Swamp surrounding area. 

 Common name Scientific name EPBC NPWSA SE Region 

Fl
o

ra
 

 Senecio psilocarpus VU V  

Plum Sun-orchid Thelymitra orientalis   CR 

Austral Lady's Tresses Spiranthes australis   EN 

Wiry Buttons Leptorhynchos tenuifolius   VU 

Native Broom Viminaria juncea   VU 

Coast Daisy Brachyscome parvula   VU 

Dark Swamp Wallaby-grass Amphibromus recurvatus   VU 

Ruddy Ground-fern Hypolepis rugosula   VU 

Pale Grass-lily Caesia parviflora var. minor   VU 

Tiny Greenhood Pterostylis sp. Sandheath (D.Murfet 
3190) 

V EN 

Tassel Cord-rush Baloskion tetraphyllum ssp. tetraphyllum V  

Tufted Lily Thelionema caespitosum  V VU 

Tuber Fringe-lily Thysanotus tuberosus ssp. 
parviflorus 

 V* VU 

Lax Marsh-flower Villarsia umbricola var. 
umbricola 

  VU 

Swamp Daisy-bush Olearia glandulosa  V EN 

Yellow Rush Juncus flavidus   VU 

Pale Vanilla-lily* Arthropodium milleflorum  V VU 

 

Large Bent-winged Bat Miniopterus orianae bassanii CR E CR 

Southern Brown Bandicoot Isoodon obesulus obesulus EN V  

Little Galaxias Galaxiella toourtkoourt VU  EN 

Crested Shriketit Falcunculus frontatus   EN 

Brolga Grus rubicunda  V EN 

Yellow-tailed Black Cockatoo Calyptorhynchus funereus  V  

Swamp Wallaby Wallabia bicolor  V  

Blue-winged Parrot Neophema chrysostoma  V  

Southern Bell Frog* Litoria raniformis VU V VU 

Smooth Frog* Geocrinia laevis  R RA 

Australasian Bittern* Botaurus poiciloptilus E V EN 

Ancient Greenling* Hemiphlebia mirabilis    

Data source: Biological Databases of South Australia (BDBSA) except *B. Haywood, pers. obs. 
Conservation ratings: EPBC (Environment Protection and Biodiversity Conservation Act 1999 list of threatened species): CR = critically 
endangered; EN=endangered; VU=vulnerable; NPWSA (State conservation status as listed in the National Parks and Wildlife Schedules): E = 
endangered, V = vulnerable; Regional (Regional Status Codes – Gillam and Urban, 2011): RE = regionally extinct; CR = critically endangered; 
EN=endangered; VU=vulnerable 
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Actions Required 

Major tasks required for the restoration of Mt Burr North are: 

 Achieving security of land tenure to enable restoration and conservation management. 

 Reversal of artificial drainage. 

 Gradual removal and/or management of grazing. 

 Revegetation works. 

 Implementation of a monitoring program to track the success of restoration works.  

Defining Success  

Successful rehabilitation of Mt Burr North would be would exhibit similar results for wetlands to 

those observed so far with the Mt Burr Swamp restoration project. Specific outcomes reflecting a 

successful restoration process would include: raised water levels across the site, increased native 

flora and fauna species abundance, population connectivity and species richness, an increase in 

native vegetation throughout the site.   

Community involvement potential 

Mt Burr North has strong potential for community engagement and active involvement of the wider 

community throughout many stages of the rehabilitation process, as demonstrated by the outcomes 

so far at Mt Burr Swamp. The relatively close proximity of both of these sites to Mt Gambier and 

Millicent would further facilitate their inclusion in educational events and excursions to this area. 

Understanding key barriers  

The key barrier to the restoration process is the land tenure. Privately owned land makes up the 

entire proposed restoration site and this is currently used for agriculture (grazing). Based on the 

experience with Mt Burr Swamp, securing the funding required to negotiate future conservation 

tenure is an extremely challenging process.  
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4.7 Munga Park revegetation 

Summary 

Site Name:  Munga Park  

Location : Approximately 6 km north west of Frances 

Size: 569 ha 

Adjacent land use: Conservation, agriculture 

Current land use:  Agriculture (cattle grazing) 

Neighbourhood  

Munga Park is located in the South East of South Australia near the South Australian and Victorian 

State border. Within the local area are Geegeela Conservation Park, Eaglehawk Waterhole, St 

Aubins, Bangham Conservation Park and, just over the state border in the Wimmera Region, the 

Little Desert National Park. The proximity of Munga Park to large patches of high quality native 

vegetation on public and private land suggests rehabilitation would complement these areas 

through increased connectivity and habitat availability. This is reflected in neighbourhood scores 

across the property (Figure 4.7.1). 

Values  

Although Munga Park is currently utilised for agriculture, the site retains areas of substantial 

remnant tree cover similar quality to those on the neighbouring former agricultural property, 

Eaglehawk Waterhole. The area historically supported grassy woodland, heathy woodland, and 

heathland, similar to communities found in nearby Reserves. In conjunction with Eaglehawk 

Waterhole, the restoration of Munga Park would provide a large (570 ha) patch of habitat 

connecting Geegeela Conservation Park and Little Desert National Park in Victoria. Munga Park has 

the potential to provide habitat for nationally and state listed species (Table 15). 

Project Background and Goals 

Directly adjacent to Munga Park is Eaglehawk Waterhole, a property recently purchased and 

currently undergoing a successful restoration. Eaglehawk was identified for its restoration potential 

due to having high quality and extent of remnant vegetation (Haywood et al. 2015). Munga Park is a 

site of similar vegetation quality and is considered a priority area in the South East to reinstate 

natural terrestrial habitats due to the proximity of the site to areas currently protected. Restoration 
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of Munga Park will increase the connectivity of native habitat in the region and facilitate the 

movement and population connectivity of native fauna within the area 

 

 
Figure 4.7.1. Location (top) and landscape neighbourhood scores (bottom) of Munga Park. Note 

proximity adjacent Reserves. 
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Table 15. BDBSA threatened flora and fauna of the Munga Park area. 

 Common name Scientific name EPBC NPWSA SE Region 

Fl
o

ra
 

Pale-fruit Cherry Exocarpos strictus   VU 

Fa
u

n
a

 

Red-tailed Black Cockatoo 

(south-east subspecies) 

Calyptorhynchus banksii 

graptogyne 
EN E EN 

Common Brushtail Possum Trichosurus vulpecula   VU 

Diamond Firetail Stagonopleura guttata  V EN 

Swamp Wallaby Wallabia bicolor  V RA 

Yellow-tailed Black Cockatoo Calyptorhynchus funereus  V VU 

*Fiery Jewel butterfly Hypochrysops ignita    

Data source: Biological Databases of South Australia (BDBSA), *Bryan Haywood, NGT, pers. comm. 
Conservation ratings: EPBC (Environment Protection and Biodiversity Conservation Act 1999 list of threatened species): CR = critically 
endangered; EN=endangered; VU=vulnerable; NPWSA (State conservation status as listed in the National Parks and Wildlife Schedules): E = 
endangered, V = vulnerable; Regional (Regional Status Codes – Gillam and Urban, 2011): RE = regionally extinct; CR = critically endangered; 
EN=endangered; VU=vulnerable 
 

Major Goals for the Munga Park restoration concept include to:   

 Protect and restore grassy woodland, heathy woodland, and heathland in a district where 

increasing landscape connectivity is a priority activity. 

 Grow the National Reserve System (NRS) estate in an under-represented bioregion. 

 Contribute to the recovery of EPBC Act 1999 listed species  

Actions Required 

Major tasks required for the restoration of Munga Park are: 

 Secure conservation tenure over the site to enable restoration to occur;  

 Implement an appropriate grazing and/or burning regime prescribed for the area that 

protects and enhances its ecological values; 

 Large-scale revegetation; and 

 Implementation of a monitoring programme to track success of restoration.  

Defining Success  

Successful restoration of Munga Park would feature: 
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 increased abundance and population resilience of threatened species and communities in 

the area; 

 strong community support and volunteer assistance with management including 

revegetation and weed control; 

 reduced management effort required through time as native vegetation recovers and 

revegetation establishes, suppressing weeds; 

 conservation tenure in perpetuity and adequate, ongoing funding for restoration and 

management. 

Community involvement potential 

Considering positive ongoing community involvement at Eaglehawk Waterhole through volunteers, 

community groups and special events, it is likely a similar community engagement programme 

would prove successful for Munga Park. Many tasks including revegetation and biological surveys 

could be accurately conducted by the wider community, supported by professionals.  

Understanding key barriers  

Securing landholder agreement for access to (or sale of) the site is a major challenge, as is securing 

funding for this negotiation. However, the successful transition of suitable land from agriculture to 

conservation has a local precedent, which may provide some impetus for further investment. 

 

Figure 4.7.2. Oblique image looking from Munga Park towards the Little Desert NP in Victoria 

Little Desert NP 

Eaglehawk Waterhole 

MUNGA PARK 
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4.8 Green Point wetland 

Summary 

Site Name:  Green Point wetland 

Location : Approximately 30 km south-east of Mt Gambier  

Size: 178 ha 

Adjacent land use: Conservation Park, agriculture 

Current land use:  Agriculture (cattle grazing) 

Neighbourhood  

Located south east of Mt Gambier, Green Point wetland is located on privately owned, agricultural 

land directly adjacent to the western end of Piccaninnie Ponds Conservation Park. The wetland lies 

within a single land parcel of 178 ha, with 131 ha mapped as wetland. Prior to development, Green 

Point formed part of the greater Piccaninnie Ponds wetland system, of which the publicly managed 

components are now Ramsar-listed as a wetland of international importance. Piccaninnie Ponds 

Conservation Park encompasses 862 hectares and contains a large karst wetland system of 

continuous fresh water coastal wetland habitats that are sustained via rising-spring groundwater 

discharges from the local unconfined tertiary limestone aquifer. Green Point adjoins cleared grazing 

land to the west and north. The property includes coastal dunes and adjoins the ocean beach to the 

south.  

Values  

Although degraded due to vegetation clearance and drainage for agricultural development, Green 

Point has exceptional restoration potential. The original vegetation consisted of dense wet 

shrubland (Leptospermum lanigerum, Melaleuca squarrosa), cutting grass (Gahnia trifida), open 

water and sedgelands, similar habitats to those observable in the adjoining Piccaninnie Ponds 

Conservation Park (Bachmann 2016). These areas support a diverse array of aquatic and terrestrial 

native flora and fauna including many threatened species (Table 16) and, due to permanent rising-

spring discharges, provide key drought refuge habitat capable of hosting thousands of waterbirds. 

Coastal dunes on the property are grazed and more open in character when compared to the dune 

vegetation in Brown Bay to the west and Piccaninnie Ponds Conservation Park to the east, thus 

providing potential future linking habitat between known populations of threatened fauna (southern 

emu-wren, rufous bristlebird). 
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Figure 4.8.1. Location (top) and landscape neighbourhood scores (bottom) of Green Point.  

  



Large-scale Habitat Restoration in the South East NRM Region 
 

 

Page | 60 

Project Background and Goals 

Considering the close proximity of Piccaninnie Ponds Conservation Park, the ability to contain 

inundation within the Green Point property and the reliability of local springs, Green Point lends 

itself to hydrological restoration. The high degree of connectivity with habitats throughout 

Piccaninnie Ponds would facilitate a relatively rapid recolonisation by native flora and fauna. The 

knowledge and experience gained through similar projects within the existing reserve would provide 

a sound basis for the project.  

Major goals for the restoration of Green Point Wetland include:   

 hydrological restoration of wetland habitat; 

 improved hydrological connectivity with Piccaninnie Ponds Conservation Park (currently 

restricted by a levee bank that could readily be breached); and 

 revegetation of adjacent terrestrial habitats, both within the Green Point land parcel and 

adjoining coastal parcels to the west to provide a corridor to remnant coastal vegetation in 

Brown Bay and thus a continuous band of coastal vegetation from Brown Bay to the mouth 

of the Glenelg River and beyond. 

Table 16. Threatened flora and fauna of the Green Point area, including Piccaninnie Ponds CP. 

 Common name Scientific name EPBC NPWSA SE Region 

Fl
o

ra
 

Maroon Leek-orchid Prasophyllum frenchii EN E EN 

Swamp Greenhood Pterostylis tenuissima VU V VU 

Coast Leek-orchid Prasophyllum litorale 
 

E RE 

Water Woodruff Asperula subsimplex 
 

 VU 

Swamp Raspwort Haloragis brownii 
 

 VU 

Leafy Twig-rush Cladium procerum 
 

 VU 

Grassy Bog-rush Schoenus tesquorum 
 

 VU 

Mountain Gentian Gentianella gunniana 
 

V EN 

Dune Fanflower Scaevola calendulacea 
 

V  

Slender Speedwell Veronica gracilis 
 

V  

 
Gastrodia procera 

  
EN 

Feather Bush-pea Pultenaea penna 
  

VU 

Long-shaft Spear-grass Austrostipa pubinodis 
  

VU 

Austral Brooklime Gratiola peruviana 
  

VU 

Mud Dock Rumex bidens 
  

VU 

Salt Club-rush Bolboschoenus caldwellii 
  

VU 

Fa
u

n
a 

Curlew Sandpiper Calidris ferruginea CR 
 

VU 

Leathery Turtle Dermochelys coriacea EN V CR 

Swamp Antechinus Antechinus minimus 
 

E EN 

Hooded Plover Thinornis rubricollis VU V EN 

Yarra Pygmy Perch Nannoperca obscura VU 
 

CR 

Little Galaxias Galaxiella toourtkoourt VU 
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 Common name Scientific name EPBC NPWSA SE Region 

(Australian) Pied Oystercatcher Haematopus longirostris   VU 

Ruddy Turnstone Arenaria interpres   VU 

Blue-winged Parrot Neophema chrysostoma 
 

V VU 

Brown Quail Coturnix ypsilophora 
 

V 
 

Spotted Mountain Trout Galaxias truttaceus 
  

EN 

Orange-bellied Parrot Neophema chrysogaster CR E 
 

Far Eastern Curlew Numenius madagascariensis CR V EN 

Red-tailed Black Cockatoo 
(south-east subspecies) 

Calyptorhynchus banksii 
graptogyne 

EN E EN 

Australasian Bittern Botaurus poiciloptilus EN V EN 

Bar-tailed Godwit Limosa lapponica 
   

Fairy Tern Sternula nereis VU E EN 

Southern Elephant Seal Mirounga leonina VU   

Black-browed Albatross Thalassarche melanophris VU   

Olive Whistler Pachycephala olivacea  E EN 

Swamp Skink Lissolepis coventryi  E EN 

White-bellied Sea-Eagle Haliaeetus leucogaster  E EN 

Magpie Goose Anseranas semipalmata  E  

Little Tern Sternula albifrons  E  

Sooty Oystercatcher Haematopus fuliginosus   VU 

Blue-billed Duck Oxyura australis   VU 

White-bellied Cuckooshrike Coracina papuensis   VU 

Jacky Winter Microeca fascinans   EN 

Brolga Grus rubicunda  V EN 

Lewin's Rail Lewinia pectoralis  V EN 

Yellow-tailed Black Cockatoo Calyptorhynchus funereus  V  

Flame Robin Petroica phoenicea  V  

Freckled Duck Stictonetta naevosa  V VU 

Banded Stilt Cladorhynchus leucocephalus  V VU 

Pouched Lamprey Geotria australis   EN 

Banded Lapwing Vanellus tricolor   VU 

Little Penguin Eudyptula minor   VU 

Nankeen Night Heron Nycticorax caledonicus   VU 

Little Eagle Hieraaetus morphnoides   VU 

*Rufous Bristlebird Dasyornis broadbenti   RA 

*Southern Emu-wren Stipiturus malachurus polionotum  R RA 

*Bright-eyed Brown Heteronympha cordace wilsoni    

*Striped Xenica Oriexenica kershawi kanunda    

*Golden-haired Sedge-skipper Hesperilla chrysotricha cyclospila    

*Ancient Greenling Hemiphlebia mirabilis    

Data source: Biological Databases of South Australia (BDBSA) except *B. Haywood pers. obs. 
Conservation ratings: EPBC (Environment Protection and Biodiversity Conservation Act 1999 list of threatened species): CR = critically 
endangered; EN=endangered; VU=vulnerable; NPWSA (State conservation status as listed in the National Parks and Wildlife Schedules): E = 
endangered, V = vulnerable; Regional (Regional Status Codes – Gillam and Urban, 2011): RE = regionally extinct; CR = critically endangered; 
EN=endangered; VU=vulnerable 
 



Large-scale Habitat Restoration in the South East NRM Region 
 

 

Page | 62 

Actions Required 

The project would include the following steps: 

 securing site tenure; 

 partial or full removal of the levee bank between Green Point and Pick Swamp; 

 the backfilling or strategic blocking of drains throughout the property;  

 complete blocking of discharge to sea through the Stoney Drain at Green Point, thus 

directing all discharge to the Pick Swamp outlet drain and fishway; 

 possible temporary fencing to prevent livestock grazing of recovering wetland habitat whilst 

utilising grazing to manage cleared areas not subject to inundation; and 

 staged grazing cessation and revegetation of terrestrial areas of property and adjoining 

coastal property to the west to create corridor to Brown Bay. 

Defining Success  

Features of a successful outcome would include: 

 restoration of pre-development water regime over the full extent of the former wetland; 

 re-establishment of wetland vegetation through largely passive means, i.e. mostly natural 

regeneration, minimal revegetation; 

 revegetation of terrestrial areas with composition and structure targeted for key fauna; 

 natural re-establishment of the full suite of fauna species occurring in adjacent Piccaninnie 

Ponds Conservation Park; 

 Widespread community support and a sense of local ownership over the restored habitat. 

Community involvement potential 

On the basis of the past decade of community involvement at Pick Swamp, Green Point Wetland has 

high potential for community engagement and active involvement throughout many stages of the 

restoration process. The site is located a short distance from Mt Gambier, Port MacDonnell and 

Nelson, and its proximity to Piccaninnie Ponds CP would further facilitate the incorporation of Green 

Point Wetland into the programme of educational events and or excursions to this area. 

Understanding key barriers  

The key barrier to the restoration process is the land tenure. Privately owned land makes up the 

entire proposed restoration site and this is currently used for agriculture (grazing). Based on the 

experience with similar sites elsewhere, concurrently securing both landholder agreement and the 

funding required to negotiate future conservation tenure is an extremely challenging process. 
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4.9 The Heath area revegetation 

Summary 

Name:  Nangwarry Bandicoot population recovery 

Location : 25km NE of Mt Gambier 

Size: 180 hectares of revegetation 

Adjacent land use: Forestry, irrigation and grazing 

Current land use:  Grazing  

Neighbourhood  

This proposed project area includes a large (180 hectare) area of former wet heathland habitat that 

has been converted to pasture and used for grazing for several decades. This private area is 

surrounded by heathy woodland located between two conservation areas: The Heath Native Forest 

Reserve (public – to the north) and McBain’s Heritage Agreement (private – to the east), Figure 

4.9.1. The wider landscape is dominated by commercial Pinus radiata plantations, which has caused 

a reduction in the level of the local watertable and loss of many of the wetlands in this area. Being 

situated over sandy soils, many of these wetlands previously depended on elevated groundwater 

expression at the surface to cause inundation.  

Values  

Despite the range of biodiversity values recorded from conservation areas in the vicinity (Table 17), 

this revegetation project is predominantly justified on the basis of attempting to sustain (and 

improve the viability of) an outlying, isolated population of the Southern Brown Bandicoot 

threatened with local extinction. 

Project Background and Goals 

Recent work assessing Southern Brown Bandicoot patch occupancy across the South East, indicated 

that the Nangwarry area (including the Heath and McBain’s) appear to be under duress and may 

require potential intervention on the basis of repeatedly low occupancy data (Bachmann and 

Fullagar 2017). Because the future persistence in these habitats is of immediate concern to 

biodiversity managers in the South East, this proposed project would seek to proactively intervene 

to improve the area of available habitat for the species in the Nangwarry population area (logic that 

could be expanded to other sites in the vicinity – e.g. Yangery). The restoration goal would be to 

establish 180 hectares of native heathland suitable for the Southern Brown Bandicoot, increase 

native vegetation cover and connectivity throughout the site. Note that the project would aim to 
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create a dry heath (recognising the major change in local water tables that has altered site 

characteristics) rather than try to mimic the original vegetation composition. 

 

 

Figure 4.9.1. Location (top) and landscape neighbourhood scores (bottom) of The Heath. 
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Table 17. BDBSA threatened flora and fauna of The Heath area. 

 Common name Scientific name EPBC NPWSA SE Region 

Fl
o

ra
 

Clover Glycine Glycine latrobeana VU V  

Lagoon Nancy Wurmbea dioica ssp. lacunaria 
 

E  

Small Green-comb Spider-

orchid 
Caladenia parva 

 
E VU 

Late Spider-orchid Caladenia dilatata 
 

E VU 

Slender Greenhood Pterostylis foliata 
  

VU 

Fa
u

n
a 

Southern Brown Bandicoot  Isoodon obesulus obesulus EN V  

Chestnut-rumped Heathwren 
Calamanthus (Hylacola) 

pyrrhopygius 
  VU 

Crested Shriketit Falcunculus frontatus 
 

 EN 

White-bellied Cuckooshrike Coracina papuensis 
 

 VU 

Jacky Winter Microeca fascinans 
 

 VU 

Yellow-tailed Black Cockatoo Calyptorhynchus funereus 
 

V  

Blue-winged Parrot Neophema chrysostoma 
 

V  

Data source: Biological Databases of South Australia (BDBSA)  
Conservation ratings: EPBC (Environment Protection and Biodiversity Conservation Act 1999 list of threatened species): CR = critically 
endangered; EN=endangered; VU=vulnerable; NPWSA (State conservation status as listed in the National Parks and Wildlife Schedules): E = 
endangered, V = vulnerable; Regional (Regional Status Codes – Gillam and Urban, 2011): RE = regionally extinct; CR = critically endangered; 
EN=endangered; VU=vulnerable 

Actions Required 

 Site access negotiation. 

 De-stocking of pasture areas to enable revegetation back to heathland.  

 Understorey plantings beneath canopy in existing remnants to provide low, dense cover. 

 The project may also require translocation or supplementation to improve the viability of 

the Southern Brown Bandicoot population. 

Defining Success  

 Staged restoration and de-stocking over a period of 10-15 years, providing additional habitat 

area and connectivity for the Southern Brown Bandicoot.  

 Evidence of bandicoots moving between patches and/or diggings found in revegetation 

areas, increase in digging activity/population size. 
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Community involvement potential 

Potential involvement with: 

 Community plantings 

 Future bandicoot translocation / population supplementation logistics 

 Future monitoring for bandicoot diggings 

 Assistance with future woody weed control (especially Sallow Wattle and Radiata Pine) 

Understanding key barriers 

Despite the suitability of the site and its landscape context, the key barrier to the restoration process 

is the land tenure and current land use. Privately owned land makes up the entire proposed 

restoration site and this is currently used for agriculture (grazing).  

 

Figure 4.9.2. Potential heathland revegetation area situated between The Heath NFR and 
McBain’s Heritage Agreement, one of the region’s outlying Southern Brown Bandicoot population 

areas. 
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4.10 Additional Sites Identified  

Consultation with regional experts for this study has identified four additional sites with restoration 

potential; St Aubins, Binjali Park, Eight Mile Creek and Stratman’s Pond. While these sites have not 

been investigated in detail, they are included here as priorities for further assessment and project 

scoping.  

4.10.1 Binjali Park 

Summary 

Name:  Binjali Park 

Location : 10 km N of Frances 

Size: 245 hectares of remnant and regenerating woodland 

Adjacent land use: Managed conservation, restoration and grazing 

Current land use:  Grazing and training of racehorses 

 

Neighbourhood  

The Bangham landscape retains several large patches of intact remnant vegetation in good 

condition. The remaining vegetation includes intact South Australian Blue Gum woodlands and Pink 

Gum woodlands, small pockets of buloke woodland as well as seasonal herbaceous wetlands and 

Gilgai. The area is a stronghold for woodland birds in the south east and supports the only known 

remaining population of Diamond Firetails. The area also provides important feeding habitat for the 

South Eastern Red-tailed Black-Cockatoo. an important area for conservation of woodland birds and 

large scale restoration within this part of the South East 

The Bangham region supports populations of declining woodland birds and one of the key threats to 

the persistence of woodland bird populations within the Bangham region is “a lack of native 

vegetation links between some woodland remnants” (Baker-Gabb 2013). The region’s remnant 

habitat patches, woodland bird community and proximity to Little Desert National Park indicate a 

strong likelihood for creating useful connections via wildlife corridors.  

Values  

A total of 50 hectares of remnant vegetation is fenced. Including a 10 hectare corridor which was 

fenced off in 2015 as part of the Landscape Links project. Within the corridor, a diverse heath 

understorey has regenerated naturally following removal of stock. 
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The vegetation is predominantly Stringybark woodland over diverse heath understorey on deep 

sand. Approximately one third of the property contains fertile Blue Gum woodland flats. A section of 

South Australian Blue Gum woodland is grazed more intensively than the Stringybark sand dune 

areas but still supports good patches of native grasses, some shrubs and herbaceous species and a 

critically endangered seasonal herbaceous wetland in good condition.  

This property forms an important link between Bangham Conservation Park and Geegeela 

Conservation Park. It is also close to Eaglehawk Waterhole Restoration Reserve.  

Project Background and Goals 

The property is predominantly used for training racehorses and is currently lightly grazed with 

horses and sheep. A neighbouring 50 hectare area is grazed lightly and is predominantly utilised as a 

track for training race horses. The current owners rejected an offer to formally protect this 50 

hectare area as native vegetation and instead graze this area lightly and occasionally plough it, to 

enable them to legally develop this land for agriculture if they desire in the future. It is unlikely that 

the current owners will develop this land further, however if the property is placed on the market it 

should be a high priority for purchase to protect its ecological values and prevent intensive 

agricultural development. A primary goal for this property would to secure areas of remnant and 

regenerating woodlands against further impacts from grazing, particularly increased pressures in this 

respect as a result of new ownership. 

Restoration for this property would involve de-stocking, weed management and some revegetation 

on the more developed parts of the property. Fire management or controlled grazing could form 

useful tool in management pasture grasses recovering native grass understorey. 

Despite its small size, the property supports good populations of EPBC listed South-Eastern Red-

tailed Black Cockatoo and declining woodland birds including Diamond Firetail, Brown Treecreeper, 

Jacky Winter and Chestnut-rumped Heathwren.  

This area has also had excellent regeneration of heath, demonstrating the suitability of the property 

for cost-effective restoration.  

Portions of neighbouring properties have only been lightly developed for agriculture and also 

provide similar restoration opportunities. It is therefore a high priority to investigate options to 

fence and restore these areas which have only been lightly developed and have potential to 

regenerate naturally allowing for highly cost-effective restoration. There is only a limited window of 

opportunity to restore these types of areas before they are intensively developed for agriculture and 
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the ability for them to regenerate naturally is permanently lost. It is therefore urgent that these 

patches are identified, and projects put in place to enable restoration and protection. 

 

Figure 4.10.1 Areas of remnant and regenerating woodland at Binjali Park, Parcel D80251 A2 
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4.10.2 St Aubin’s Scrubland Reserve 

Summary 

Name:  St Aubin’s Scrubland Reserve 

Location : 15 km N of Frances 

Size: 695 hectares of remnant and regenerating woodland and seasonally 

herbaceous wetlands 

Adjacent land use: Managed conservation, restoration, grazing and irrigated pasture 

Current land use:  Managed for conservation 

 

Neighbourhood  

The Bangham landscape retains several large patches of intact remnant vegetation in good 

condition. The remaining vegetation includes intact South Australian Blue Gum woodlands and Pink 

Gum woodlands, small pockets of buloke woodland as well as seasonal herbaceous wetlands and 

Gilgai. The area is a stronghold for woodland birds in the south east and supports the only known 

remaining population of Diamond Firetails. The area also provides important feeding habitat for the 

South Eastern Red-tailed Black-Cockatoo and is an important area for large scale restoration within 

this part of the South East 

Values  

St Aubin’s Scrubland Reserve is a 695 hectare privately owned freehold property south of 

Bordertown in the Upper South East of South Australia. The property occurs within the Desert Camp-

Bangham Districts Large Remnant Area (Croft et al. 1999) and is a significant remnant of native 

vegetation in an extensively cleared area. The current owners of this property are keen to sell it to a 

conservation buyer or to the State Government for incorporation in to the reserve system. 

The diverse range of vegetation communities found on the property support high levels of plant and 

animal diversity. This area is important for its woodland habitats (including: Eucalyptus leucoxylon 

ssp. pruinosa, E. camaldulensis ssp. camaldulensis, E. fasciculosa, E. arenacea and Allocasuarina 

luehmannii) that provide important feeding and nesting habitat for a number of bird species, 

including the Nationally Endangered Red-tailed Black Cockatoo (South-eastern ssp) (Calyptorhynchus 

banksii graptogyne) and Swift Parrot (Lathamus discolor). A further 24 State rated native fauna 

species have been recorded on the property or in similar habitat within 2km.   
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The Nationally Endangered Painted Spider Orchid (Caladenia colorata) and a further 19 State rated 

native plant species have also been recorded on the property, many of which are associated with the 

seasonal herbaceous wetlands. The flora of the property has not been extensively surveyed and it is 

highly likely that further species of conservation significance occur here. 

The seasonally inundated gilgai depressions in the block support the Nationally Critically Endangered 

‘Seasonal Herbaceous Wetlands (Freshwater) of the Temperate Lowland Plains’.  The Nationally 

Endangered ecological community ‘Buloke Woodlands of the Riverina and Murray-Darling 

Depression Bioregions’ occurs here with a relatively intact understorey.  Allocasuarina luehmannii 

(Buloke) also occurs as an understorey (mid-strata) dominant in the Eucalyptus leucoxylon ssp. 

pruinosa (Inland SA Blue Gum) Woodland. Both communities are poorly represented in the current 

reserve system and few examples exist in such good condition in South Australia.  In particular, the 

area of Buloke Low Woodland is the largest remaining occurrence in the State.  Areas of Eucalyptus 

camaldulensis ssp. camaldulensis (River Red Gum) Woodland on seasonally inundated flats 

(Vulnerable in SA) also occur on the property. 

The property has been formally surveyed for birds in 1984 and again in 2013. Bats were also 

surveyed in 2013. Other records are opportunistic sightings recorded by various field naturalists over 

the years. 143 native fauna species (appendix, table 3) (5 frogs, 116 birds, 9 bats, 7 mammals and 7 

reptiles) have been recorded on the property or in similar habitats within 2km. Of these, three are 

Nationally Endangered: Red-tailed Black Cockatoo (South East ssp) (Calyptorhynchus banksii 

graptogyne) (AUS:E), Swift Parrot (Lathamus discolor) and Southern Bell Frog (Litoria raniformis).  

Project Background and Goals 

St Aubin’s Scrubland is of very high biodiversity value. It contains high quality examples of two 

nationally threatened ecological communities that are buffered by a large area of un-grazed native 

vegetation featuring old growth woodlands as well as many flora and fauna species of conservation 

significance. This property has many special features which have largely disappeared from the South 

Australian landscape. The vegetation and wetlands are in excellent condition and only minor 

investment will be required to maintain the property. The purchase and stewardship of this block by 

a dedicated conservation buyer will contribute to conservation efforts in this important part of the 

landscape. 

Woodland birds are declining across all of South Eastern Australia with 1 in 4 now threatened or in 

decline. The Bangham District is a hotspot for Woodland Birds in the South East of South Australia 

(Baker-Gabb 2014). Species such as Hooded Robin, Diamond Firetail and Black-chinned Honeyeater 

are no longer reliably recorded anywhere else within the South East NRM region. Other declining 
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woodland bird species which also occur here include: Brown Treecreeper, Restless Flycatcher, 

Southern Whiteface and Jacky Winter. With most patches of remnant vegetation in the South East of 

South Australia smaller than 100 hectares it is critical to protect and enhance large remnants for 

these species that need large areas of habitat to maintain functioning populations (e.g. Hooded 

Robin, Restless Flycatcher). The intact and high condition grassy woodlands on St Aubin’s such as SA 

Blue gum woodlands and Buloke woodlands provide important habitat for these declining woodland 

bird species. It is critical to protect core areas of habitat and St Aubin’s is one of the most important 

areas for conservation of woodland birds in the South East of South Australia. 

There are no immediate management issues of concern, but future consideration should be given to 

the maintenance of a stock proof perimeter fence, restriction of vehicle access, illegal firewood 

harvest, follow-up treatment of olives, management of introduced grasses encroaching from 

roadsides, continued management of the landscape links corridor site, restoration of the remaining 

30 ha cleared part of the site and fire management. 

 

 

Figure 4.10.2 Area of remnant woodland at St Aubin’s, Parcel H430400 S20 
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4.10.3 Eight Mile Creek and Stratman’s Pond (Karst Rising Springs) 

The Karst Rising Springs of the Lower South East are only minimally protected in the formal 

conservation estate, despite their globally significant value in terms of unique geological formations 

and diversity of aquatic fauna. While actual discharge points are still functional in terms of aquatic 

habitat provision, fringing areas are subject to intensive use under dairy farming. These areas are 

typically of high economic value, given their realised production capacity and therefore present as a 

financially difficult conservation prospect. Restoration activity may include modifications to instream 

conditions (trialling restoration weirs) to improve aquatic habitat quality within the channels and 

spring pools and to partially reverse the long-term detrimental impacts of artificial drainage, noting 

however that significant investment may be required to acquire any affected property, should that 

be required to facilitate restoration. To progress, more detailed assessment of potential projects 

within the karst rising spring pools of the former (now drained) Eight Mile Creek Swamp is required. 

 

 

Figure 4.10.3 The impact of artificial drainage on Eight Mile Creek Swamp from 1879 (with broad 
wetland habitat types coloured) to present (showing the extent of artificial drainage). 
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 Priority GDE Projects 5

Introduction 

Natural Resources South East recognises 13 priority groundwater dependent ecosystems (GDEs) in 

the region, identified for their conservation values, high degree of groundwater dependence and risk 

of water table decline (SENRM Board 2015). The process of identifying these priority GDEs 

represents an alternative systematic conservation planning approach to the method we have 

undertaken and described in Sections 2, 3 and 4 above. 

The Water Allocation Plan (WAP) for the Lower Limestone Coast Prescribed Wells Area includes 

policies aimed at protecting these GDEs from future impacts to the groundwater resource upon 

which they depend. The policies restrict further exploitation of groundwater, via either direct 

extraction or forestry, in proximity of the 13 priority GDEs. These policies are commendable and will 

help ensure the long term conservation of these ecological assets in their current state, climate 

change impacts aside. However, the policies do not seek to reverse historic (and in many cases 

existing) impacts to priority GDEs. Drainage is an historic impact that is ubiquitous in the South East 

region.  

Historic drainage has likely affected the hydrology of several of the 13 priority GDEs. In general 

terms, drainage is capable of lowering groundwater levels, reducing the depth, duration and extent 

of wetland inundation, and changing the ecological character of wetlands.  

In this chapter, we identify priority GDEs that are likely affected by historic drainage and offer 

preliminary recommendations regarding the feasibility of hydrological restoration. The general aims 

of hydrological restoration in this context are to increase groundwater levels and increase the depth, 

duration and extent of surface water inundation. In contrast to policies that aim to maintain the 

status quo, hydrological restoration has a high potential of reversing existing threatening processes, 

improving the condition of priority GDEs and, importantly, of potentially offsetting (or negating) the 

future predicted impacts of climate change. 

Examination of GIS spatial layers and local knowledge was used to identify those priority GDEs likely 

affected by historic drainage (Table 18). Those impacted by other threatening processes 

independent of artificial drainage, such as groundwater extraction, recharge interception by forestry 

or climatic trends, are not considered here. 
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Table 18. Priority GDEs likely affected by historic drainage. 

ID Priority Groundwater Dependent Ecosystem (SENRM Board 2015) Affected by artificial 

drainage? 

1 Hog Lake Complex no 

2 Robe to Beachport Coastal Lakes Complex no 

3 Lake Hawdon Complex yes (see Section 4.3) 

4a Mary Seymour Complex yes (Section 5.1) 

4b Bool Lagoon Wetland Complex yes (but not addressed in 

this report – see below) 

5 Deadmans Swamp Complex no 

6 Green Swamp Complex no 

7 Topperwein and Trail Waterhole Complex no 

8 Whennan Complex no 

9a Overland Track Complex 
yes (Section 5.2) 

9b The Marshes Complex 

10 Honan and Kangaroo Flat Complex no 

11 Lower SE Rising Springs West Complex  

(Winterfield Creek, Middle Point Swamp) 
yes (Section 5.3) 

12 Lower SE Rising Springs Central Complex  

(Cress Creek Spring, Jerusalem Creek Spring, The Woolwash, Ewens 

Ponds Complex, Stratman Pond) 

yes (but not addressed in 

this report – see below) 

13 Lower SE Rising Springs East Complex  

(Piccaninnie Ponds, Green Point, Pick Swamp) 
yes (see Section 4.7) 

A subset of the priority GDEs identified as being affected by drainage are already identified as 

priorities for restoration works elsewhere in this report, e.g. Lake Hawdon Complex (see Section 4.3) 

and LSE Rising Springs East Complex (see Section 4.7). Priority GDEs affected by drainage and not 

addressed, or only partially addressed, elsewhere in this report are discussed in the following 

sections, with two exceptions: 

a) Bool Lagoon Complex, while affected by external and internal drainage, is well managed and 

not considered in need of further hydrological restoration or manipulation.  

b) LSE Rising Springs Central Complex includes a number of wetlands that have long been 

identified for their restoration potential (e.g. Bachmann 2002).  

Works have been completed at some sites while others remain priorities, however the properties in 

this area are tightly held and potential for restoration has probably been exhausted for the 

immediate future. 
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5.1 Mary Seymour Complex 

Issue 

The Mary Seymour Complex, which consists of 160 ha seasonal/episodic wetlands throughout Mary 

Seymour Conservation Park, is divided by the south-to-north flowing Killanoola Drain (Figure 5.1.1). 

The invert of the drain is approximately 1-2 m below the invert of adjacent wetlands within the 

Reserve. The drain has likely reduced the depth, duration, frequency and extent of surface water 

inundation within this priority GDE and has likely lowered the water table locally. 

 

Figure 5.1.1. Mary Seymour Conservation Park and Killanoola Drain. 

Recommendation 

The feasibility of regulating the Killanoola drain should be investigated. It may be possible to raise 

water levels in the drain so that surface water diversions into the Reserve can occur. This would 

benefit the ecosystem and recharge the aquifer. Even raising drain water levels by a small amount, 

without facilitating surface water diversions, may have some benefit for the static local groundwater 

elevation and thereby provide indirect benefits for the GDE. The key restraint upon regulation of the 

Killanoola Drain and increased inundation within Mary Seymour will be the need to provide a 

drainage service to agricultural properties to the south and east of the Reserve. 
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5.2 The Marshes and Overland Track Complexes 

Issue 

The Marshes and Overland Track Complexes consist of wetlands within two synonymous native 

forest reserves that are 2 km apart, with both are underlain by the same shallow, perched aquifer 

system that supports their ecological values (SKM 2009). The land between the two complexes has 

been cleared, drained and developed for agriculture since the land was sold by the state government 

in the 1940s. This agricultural land is underlain by the same perched aquifer, but artificial drains 

have been affecting groundwater levels and reducing recharge in this area for at least 60 years, 

noting that the lower reaches of the Mount Burr Heath drain were completed much earlier in 1899 

(SEDB 1980). The Mount Burr Heath drain was progressively extended over the past 60 years, into 

the area between The Marshes and Overland Track complexes. Although the area remained 

undeveloped into the mid-20th century, drains are clearly evident in a 1958 aerial image (Figure 

5.2.1). The earliest known groundwater level data for the perched aquifer in this area was obtained 

in the early 1970’s (DEWNR 2018). Therefore, the ‘baseline’ groundwater levels against which 

current and future levels are compared, to track the effectiveness of GDE protection policies in the 

WAP, is likely to be significantly lower than pre-drainage levels.  

 

Figure 5.2.1. Area between The Marshes and Overland Track in 1958. Early drains are clearly 
evident (top left and centre right). 

Attempting to reverse the long-term impact of drainage upon the priority GDEs of these complexes 

is the goal of two projects discussed elsewhere in this report; Mount Burr North Corridor (Section 

4.6) and Mount Burr Swamp (Section 8.7). However, there is scope for further hydrological 

restoration of wetlands within the area that would have the multiple effects of restoring, to some 

degree, pre-drainage groundwater levels, better protecting a greater proportion of the perched 

aquifer (and thus the priority GDEs it supports) from future decline and increasing the extent of high 
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ecological value wetland habitat. Notably, there exists an opportunity to capitalise upon the 

improved condition of swamps within the plantation forestry (blue-gum) matrix in some of this area 

that have benefited from approximately 15 years of livestock exclusion. The general area worthy of 

attention, not addressed by other projects described in this report, is indicated by the yellow dashed 

line in Figure 5.2.2. 

 

Figure 5.2.2. Contemporary map showing drains in close proximity to The Marshes and Overland 
Track priority GDE complexes. The wetland restoration opportunities referred to in this section are 

indicated (yellow dashed line). 

Recommendations 

The feasibility of hydrological restoration of wetlands, via the blocking and/or backfilling of drains, 

should be assessed in the area between Overland Track and The Marshes priority GDE complexes. 

Wetland restoration will reduce the agricultural value of wetland basins, therefore economic 

incentives for landholders, or purchase for conservation, will likely need to be considered. 
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5.3 LSE Rising Springs West Complex (Middle Point / Pascoe Swamp) 

Issue 

The Lower South East Rising Springs West Complex features a number of wetlands, of variable 

salinity, condition and character, with all affected by drainage to some degree. The more inland 

remnant fragments of wetlands of the Winterfield Creek area are generally freshwater, Silky Tea-

tree (Leptospermum lanigerum) wet shrublands over peat. The full original extent of wet shrublands 

have been largely cleared developed as pasture, but some small remnants remain and some of these 

have been fenced by small scale projects (e.g. Taylor 2005). Closer to the coast immediately behind 

the coastal dunes, lies the remnant eastern extent of a formerly much larger coastal wetland 

complex, Middle Point Swamp (also known as Pascoe Swamp). This 172 ha wetland supports a 

variety of habitats. In addition to its groundwater dependence, this wetland receives surface inflows 

from shallow surface drains at both its western and eastern ends. The western end of the wetland is 

seasonal and brackish in character while the eastern end is fresher, features Silky Tea-tree wet 

shrubland and includes some permanently saturated areas probably fed by local springs (Taylor 

2006b). The entire wetland is lightly grazed and is relatively good condition. However, the wetland is 

affected by drainage, with two outlet drains cut through the coastal dunes likely to have reduced the 

depth, duration and extent of inundation. 

Middle Point Swamp has been the subject of previous hydrological restoration projects. A regulator 

was constructed on the eastern-most outlet drain in April 2006, effectively blocking this drain (Taylor 

2006b). More recently, a weir has been installed on the eastern outlet drain, effectively raising the 

sill of the wetland, although this drain still passes significant flows and is set well below what would 

have been the original maximum inundation level of the swamp, as shown in Figure 5.3.1.  

 

Figure 5.3.1. The weir that has partially restored the wetland, on the western drain outlet from 
Middle Point Swamp, showing significant outflows in September 2017. (Photo: Mark Bachmann) 
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Figure 5.3.2. Middle Point Swamp, showing internal and outlet drains. 

Recommendation 

Investigate the feasibility of further raising of the sill elevation of Middle Point Swamp to its pre-

drainage elevation. Additionally, the backfilling of internal drains within the bed of the wetland 

would help re-instate the hydrological and ecological integrity of different parts of the wetland, e.g. 

keeping fresh and brackish waters separate and enabling adequate re-saturation of peat in the 

eastern portion fed by fresh springs.  

Other restoration actions could include a careful phasing out of livestock grazing and revegetation 

targeted to areas where natural regeneration does not occur, subject gaining the necessary support 

from effected landholders, as the swamp is privately owned. However, with partial restoration 

having already occurred with landholder support, the likelihood of success is high.  
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 Summary 6

Based on what has been learned from the implementation of past strategic restoration projects in 

the South East NRM region (see Appendix in Section 8), the criteria for identifying effective 

ecological restoration projects, for both terrestrial and wetland habitats, are listed in Table 19. Some 

of these criteria are fixed while others are liable to change through time, hence the value of regular 

re-evaluation of potential projects within the region. 

Table 19. Criteria for identifying effective ecological restoration projects. 

Criterion Terrestrial 
Project 

Wetland 
Project 

Proximity to existing vegetation / biodiversity values   

Size of area to be restored   

Condition and status of remnant conservation values of area to be restored   

Potential for passive vegetation regeneration (vs active revegetation)   

Water security / reliability   

Cost vs benefit (informal)   

Tenure of area to be restored   

Landholder /manager support   

Number of landholders / managers of area to be restored   

Likelihood of sale and/or property value   

Community awareness and support for restoration    

Proponent’s level of understanding project requirements, risks and benefits   

 

Note that “size of area to be restored”, while relevant to the identification of large scale projects (i.e. 

this study), should not be considered an essential criterion. Small features, such as karst rising 

springs, caves, sinkholes and small wetlands, can provide critically important habitat for threatened 

species. It is recognised that a limitation of this study is that the scale of the assessment has likely 

overlooked small sites. It is recommended that an assessment of the restoration potential of smaller 

strategic sites throughout the region be undertaken. 

The outcomes for twelve potential projects, summarised in Table 20, are described in Sections 4 and 

5 of this document. It is hoped that the broad descriptions of potential restoration projects 

provided, which exhibit the right strategic attributes to deliver sound long-term biodiversity and/or 

water management outcomes, might assist in justifying their future implementation when and if an 

opportunity arises. However, as described in the introductory sections, this work is only intended to 

provide strategic guidance and not be treated as a definitive, exclusive or exhaustive list – 
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particularly as a degree of opportunism always plays a role in determining which concept might 

become feasible to progress at any given point in time.  

In this regard, consultation with experts flagged four additional locations (Section 4.10) and the 

assessment described in Sections 2 and 3, also flagged nineteen additional locations that warrant 

further investigation for their restoration potential, based on their landscape and biodiversity 

attributes. Some of these sites are adjacent to other proposed strategic restoration sites or are 

relatively well known through past or present projects, while others are not well described or 

understood. Further investigating their potential is recommended. 

Table 20. The twelve potential strategic projects described in more detail in this report. 

Proposal Name Outcome See Page  

1. Lake Frome CP (Section 4.1) Wetland restoration 23 

2. Lake Hawdon North (Section 4.3) Wetland restoration 33 

3. Kungari CP (Section 4.2) Wetland restoration 27 

4. Wangolina Swamp (Section 4.4) Wetland restoration 41 

5. Dawson Swamp (Section 4.5) Wetland restoration 45 

6. Munga Park (Section 4.7) Terrestrial restoration 54 

7. North of Mt Burr Swamp (Section 4.6) 
Wetland & Terrestrial 

restoration 
50 

8. Green Point wetland (Section 4.7) Wetland restoration 58 

9. The Heath NFR (Section 4.9) Terrestrial restoration 63 

10. Mary Seymour CP (Section 5.1) 
Wetland restoration & 

groundwater protection 
76 

11. The Marshes and Overland Track Complexes (Section 5.2) 
Wetland restoration & 

groundwater protection 
77 

12. Middle Point / Pascoe Swamp (Section 5.3) 
Wetland restoration & 

groundwater protection 
79 
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 Appendix: Case Studies – Examples of Past Projects 8

8.1 Landscape Links and Eaglehawk Waterhole 

Summary 

Name:  Landscape Links and Eaglehawk Waterhole 

Location : Approximately 45 km north-east of Naracoorte  

Size: 150 ha of revegetated corridor and 510 ha reserved for 

rehabilitation, linking 3000 ha of remnant vegetation 

Adjacent land use: Conservation Park, agriculture 

Tenure:  Private and Public (NPWSA Reserves) 

Background and Values 

The Australian Government funded Landscape Links project, which was implemented in the 

Bangham district of the Upper South East, enabled targeted habitat restoration, also facilitated by 

incentives for landholders to take agricultural land out of production. This provided a rare 

opportunity to target restoration efforts on sites where they will be of optimal biodiversity benefit. 

The Bangham region was selected as a priority area for increased connectivity through revegetation 

because it retains large patches of native vegetation (25% remnant vegetation, compared to 13% in 

the rest of the South East region) and is situated in close proximity to Little Desert National Park, just 

over the state border in Victoria. It also includes Eaglehawk Waterhole, a property purchased by 

Nature Glenelg Trust in 2013 for the purposes of habitat protection and restoration, after its 

restoration potential was identified through bird surveys undertaken as part of the Landscape Links 

project.  

The Bangham region supports populations of declining woodland birds and one of the key threats to 

the persistence of woodland bird populations within the Bangham region is “a lack of native 

vegetation links between some woodland remnants” (Baker-Gabb 2013). The region’s remnant 

habitat patches, woodland bird community and proximity to Little Desert National Park indicate a 

strong likelihood for creating useful connections via wildlife corridors. 

The remnant vegetation patches within the Bangham area are largely classified as one of three 

woodland types: Brown Stringybark woodland, SA Blue Gum Eucalyptus woodland or Pink Gum 

woodland. The SA Blue Gum (Eucalyptus leucoxylon) woodlands were the main revegetation focus 

via this project as there are only 4.6% remnant blue gum woodlands remaining in the area. The 

species flowers throughout winter, providing an important winter food resource for woodland bird 
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communities. Neighbourhood scores demonstrate that revegetation areas are linking areas with, or 

bordering significant patches of, remnant vegetation (Figure 8.1.1). 

 

 

Figure 8.1.1. Location (top) and landscape neighbourhood scores (bottom) of the Landscape Links 
project area.   
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Goals of the project 

Landscape Links: 

 Establish wide corridors made up of diverse species. 

 Link and buffer patches of remnant bushland. 

 Involve landholders in landscape scale conservation 

 Restore South Australian Blue Gum woodland habitat for declining woodland birds (target 

species: Diamond Firetail, Black-chinned Honeyeater, Hooded Robin, Brown Treecreeper). 

Eaglehawk Waterhole: 

 Protect and restore 510 hectares of grassy woodland, heathy woodland, heathland and 

wetland habitat in a district where increasing landscape connectivity is a priority activity. 

 Grow the National Reserve System (NRS) estate in an under-represented bioregion. 

 Contribute to the recovery of EPBC Act 1999 listed species and communities. 

 Provide a community hub and strategic demonstration site for the public to experience, 

learn about, and become involved in, large-scale habitat management and restoration. 

Pathway to success  

The Australian Government awarded the Department of Environment, Water and Natural Resources 

(DEWNR) a Biodiversity Fund grant with a total of $1.2m allowing for the commencement of the 

Landscape Links project in the Bangham district of the Upper South East. Funding for the Landscape 

Links project was distributed over a five-year period to aid in ensuring the long-term sustainability of 

the Bangham district’s fauna populations. The funding was used for fencing and revegetation as well 

as to compensate participating land owners for reduced production. 

The success of the Landscape Links project has relied heavily on land owners willing to facilitate 

revegetation on their property. Land owners were engaged in the project through fact sheets for 

landholders, expression of interest open call, face to face meetings and targeted engagement for 

landholders with high-priority sites. 

Eaglehawk Waterhole was purchased by Nature Glenelg Trust in December 2013 with funding 

generously provided by the Native Vegetation Council of SA and Nature Foundation SA Inc. Works 

carried out at Eaglehawk Waterhole have been funded through several different organisations 

aiming to achieve the common goal of habitat restoration. These organisations and how they 

contributed are listed below: 

 The Native Vegetation Council contributed funds to establish or regenerate native 

vegetation and to preserve and maintain that vegetation once established.   
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 Landscape Links (Natural Resources South East) facilitated and assisted with management 

plan preparation, weed control and revegetation works. 

 The Australian Government’s 20 Million Trees Programme funded the planting and 

restoration of a 70 ha woodland habitat corridor across the east of the property. A further 

20 Million Trees grant will commence in 2018. 

 Greening Australia (Victoria) and Alcoa. Nature Glenelg Trust was approached by Greening 

Australia in south-west Victoria to use funding from Alcoa (Portland Aluminium) to help 

restore an area of 20 ha on Eaglehawk Waterhole. 

Measures of success  

Although it is too early to quantitatively assess project outcomes, the success of current 

revegetation and natural regeneration taking place combined with the commitment of landholders 

provides the prerequisites for long-term success. Thus far, revegetation areas show good 

establishment of planted seedlings, with plants flowering and setting seed. Natural regeneration is 

also evident for some native grasses, chocolate lilies and heath species. In addition to the 

encouraging flora response, native bird species including Jacky Winter (Microeca fascinans) and 

Diamond Firetail (Stagonopleura guttata) have been recorded feeding at revegetation sites. 

Since its purchase in 2013, a great deal of active restoration work, monitoring and property 

establishment activities have been carried out at Eaglehawk Waterhole. Staff and volunteers have 

contributed countless hours towards a range of passive and active restoration methods to aid the 

property’s recovery towards its natural state. One of the first and most important steps taken so far 

is the removal of livestock from 510 hectares of the property area (total property area 684 hectares) 

Others work carried out at the site so far includes: internal fence removal, tree planting and 

guarding (approximately 18,000 from 2014-2017), nest box installation, and ground habitat 

restoration (such as log placement). 

The level of remnant vegetation communities throughout the previously grazed 510 hectares of the 

property allow the site to be conducive to a degree of spontaneous recovery in a shorter timeframe 

than would ordinarily be possible for a restoration project in an agricultural district. The remaining 

174 hectares of the property have been fenced for an extensive period and are in good to excellent 

condition, serving as reference areas, and providing a natural regeneration and a seed source for 

revegetation. Over 100 native vertebrate species have been observed on Eaglehawk Waterhole since 

Nature Glenelg Trust records began in 2013. Contributing to the native animal count at Eaglehawk 

Waterhole are: 87 species of bird, 14 species of reptile and amphibian and 23 species of mammal. 
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Community involvement  

Much of the on-ground revegetation works has been supported by volunteer community groups to 

assist with the planting of 30,000 seedlings within the wider Landscape Links Project. Landholders 

have also been strong facilitators in this project through allowing access to land within priority areas. 

Furthermore, a volunteer driven bird monitoring group collects baseline data about birds in the 

region to enable detection of shifts in bird communities with the maturation of revegetated sites. 

The wider community has been involved with volunteers and community groups included in the 

monitoring and revegetation programmes. Nature Glenelg Trust has also created special events 

specifically aimed at engaging and including the wider community with ecological restoration at 

Eaglehawk Waterhole.   

Key Learnings 

Key observations contributing to successful restoration in the Bangham region are: 

 Comprehensive project planning and revegetation design. 

 On-ground adaptive management techniques e.g. tubestock planting instead of direct 

seeding, digging bowls with auger to adapt to drought conditions, species selection and 

arrangement. 

 Effective use of volunteers. 

 Concentrating on sites with high natural regeneration potential.  

 Selection of areas which retain a reasonable level of biodiversity values where restorative 

work is likely to enrich remnant vegetation habitat patches. 

 Management agreements registered on property title to protect sites in the long term. 
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8.2 Lower South East biodiversity corridors  

Summary 

Site Name:  Biodiversity Corridors 

Location : Penola Forest area 10 km east of Nangwarry, Caroline area 20 km 
south-east of Mt Gambier, Glencoe area 20 km north-west of Mount 
Gambier and Comaum area 20 km south-east of Naracoorte. 

Size: Total combined corridor length = 20 km, area =138 ha (24 corridors 
planned in total, 9 currently in place).  

Adjacent land use: Forestry pine plantation, Forest reserve 

Tenure:  Government (Forestry), Private  

Background and Values 

During the 1980s, a ForestrySA officer discovered a population of Yellow-bellied Gliders (Petaurus 

australis) in Snow Gum Native Forest Reserve. This discovery initiated the establishment of 

biodiversity corridors, connecting patches of native forest to facilitate population connectivity for 

native fauna such as Yellow-bellied Gliders. The biodiversity corridors concept was further 

developed during the 1990s when the Bluff Native Forest Reserve was linked to the Windy Hill 

Native Forest Reserve via a corridor. Documentation of the establishment and associated procedures 

of this corridor has acted as a standard for corridor policy and wider implementation. 

 

Figure 8.2.1.Location of Lower South East biodiversity corridors in the Glencoe area.  
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Figure 8.2.2. Aerial image of an establishing biodiversity corridor, front cover of the Mount 
Gambier Forest Management Plan (ForestrySA 2011).  

The key role of biodiversity corridors is to maintain connectivity between patches of valuable habitat 

within a fragmented landscape. Biodiversity corridors have been shown to be effective for 

maintaining connectivity between previously isolated habitat patches, allowing for dispersal of fauna 
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throughout connected habitat patches. Well-designed corridors not only act as a conduit between 

discrete patches of habitat but also provide additional habitat for native fauna.  Examples of 

significant fauna species predicted to benefit from biodiversity corridors in the Lower South East 

include birds such as the Brown Tree-creeper (Climacteris picumnus) and the Southern Emu-wren 

(Stipiturus malachurus) and mammals such as the Southern Brown bandicoot (Isoodon obesulus) and 

Yellow-bellied Glider (Petaurus australis). 

In 2003 Forestry SA produced the South East Biodiversity Corridor Strategy (Horn 2003) which made 

recommendations for additional biodiversity corridor establishment within the South East. The 

overarching goal of the strategy was to increase connectivity between the fragmented patches of 

native vegetation through establishment of well-designed biodiversity corridors (Horne et al. 2016). 

Since publication of the Strategy, nine corridors have been established in the Lower South East, eight 

on ForestrySA land and the other on private land, linking privately owned native forest to a nearby 

Conservation Park. A further 15 are planned throughout the life of the strategy, as areas of identified 

plantation become available post-harvest. The current plan extends to approximately 2028. 

Goals of the project 

The principal aims of the Biodiversity Corridors project are to:  

 To improve the quality and size of native vegetation habitats in the Lower South East region 

of South Australia. 

 To increase the connectivity between existing (but fragmented) native forest reserves.  

Pathway to success and key learnings 

Aspects of the project that likely contributed to its successful ongoing implementation include: 

 A clear, well developed scientific basis that was readily understood by stakeholders; 

 Ongoing commitment of funding; 

 A design and planning phase informed by the experience of similar projects elsewhere; 

 The relatively small proportion of the forestry estate requiring revegetation, approximately 

0.1 percent of ForestrySA’s productive land in the South East of South Australia (74.4 ha); 

 Consideration of the economic, social, and environmental implications;  

 An adaptive management approach, e.g. reduced weed control requirements for sites with 

high natural regeneration. 

 The involvement of the local community, including school groups, during implementation;  

 A monitoring program to measure the use of the corridors by target fauna; and 

 Clear succession planning from ForestrySA to OneFortyOne Plantations. 
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Measures of success  

Monitoring confirmed the success of the project with an observed increase in native fauna diversity 

and abundance (Horn et al. 2016). Regionally rare species observed within corridors include birds 

such as Southern Emu-wren, Striated Fieldwren, Painted Button-quail, Bassian Thrush, Restless 

Flycatcher and Blue-winged Parrot and mammals such as Koalas, Bush Rats and the nationally 

endangered Southern Brown Bandicoot (Green et al. 2017). Invertebrates have also featured 

especially the Orange Ochre Butterfly closely associated with Mat-rush (Lomandra longifolia), it’s 

larval host plant. 

Community involvement  

ForestrySA runs a volunteer program allowing the wider community to become actively involved 

with establishing successful biodiversity corridors, volunteers may work on a range of differing areas 

ranging from on-ground fields tasks such as flora and fauna surveys and tree planting to office based 

duties such as data analysis. The volunteer programme also allows for community and school groups 

to become involved with growing seedlings, planting, and monitoring biodiversity corridors.  
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8.3 Iluka wetland restoration 

Summary 

Name:  Iluka 

Location : 10km southeast of Beachport SA 

Size: 130 ha 

Adjacent land use: Private conservation, agriculture 

Tenure:  Private  

Background and Values  

The 712 ha property known as “Iluka” is part of a corridor of coastal wetlands spanning Lake George 

(Beachport) in the north to Lake Frome (Southend) in the South. Within this corridor are two of the 

South East’s most notable wetland environments; Mullins Swamp and Lake Frome (Bachmann 

2011a). The wetland habitats on the Iluka property have been drained, cleared and developed for 

pasture. The wetland restoration project involved partial restoration of the former wetland habitat 

on the property. Work carried out at Iluka wetland was funded by the Australian Government’s 

National Landcare Programme. 

Iluka wetland hosts a wide array of native biota. Field surveys have documented over 50 species of 

indigenous flora including rare and state listed species such as the tall saw sedge (Gahnia clarkei), 

river buttercup (Ranunculus inundatus) and bottlebrush tea-tree (Melaleuca squarrosa). Fauna 

surveys have also discovered an impressive list of aquatic fauna within Iluka wetland. Records so far 

include the EPBC listed Southern Bell Frog (Litoria raniformis), Yarra Pygmy Perch (Nannoperca 

obscura), Little Galaxias (Galaxiella toourtkoourt) and several species of migratory shorebirds. The 

Australian Mudfish (Neochanna cleaveri) was until recently thought to be extinct in SA (Hammer and 

Tucker 2011). The discovery of Australian Mudfish near the Iluka wetland led to its recommendation 

for rehabilitation (Hammer and Tucker 2011). The close proximity to Mullins Swamp, featuring intact 

wetland vegetation and diverse and abundant wetland dependent fauna, adds value to Iluka due to 

the high likelihood of dispersal of both flora and fauna into the site. 

Goals of the project 

 Hydrological restoration of approximately 130 ha of the former Iluka property wetlands, 

reversing artificial drainage by constructing a levee across low lying, drained ground. The 

restored area exhibits seasonal inundation. This 130 ha effectively increases the size of the 

Mullins Swamp wetland complex from approximately 275 ha to 405 ha. 
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 Weed control (particularly Spiny Rush (Juncus acutus)) within the subsequent inundation 

footprint to facilitate the regeneration of native wetland vegetation. 

 Increased abundance of native wetland biota, including threatened species, within the 

restored wetland, and to facilitate fish movement into and out of the restored wetland area 

by incorporation of a fishway into the levee outflow structure. 

 

 

Figure 8.3.1. Location (top) and landscape neighbourhood scores (bottom) of Iluka wetland. 
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Pathway to success  

Through a period of consultation with the staff from Natural Resources South East, the land owners 

proceeded with a restoration program for the Iluka wetland system on their property (Steve Clarke, 

pers. comm.). In order to minimise loss of agricultural production, the landowners and staff from 

Natural Resources South East came to a compromise where parts of the wetland that dry over 

summer can be grazed by livestock. Managed grazing in dried sections of the wetland can be 

undertaken using electric fencing to exclude stock from high conservation and revegetation areas.  

Measures of success  

 Post-restoration surveys undertaken by DEWNR have shown that Iluka wetland is now 

habitat for more than 50 native wetland plant species, 25 water bird species, 5 fish, 7 frog 

species and other fauna including turtles. Three nationally endangered species have been 

identified, all recorded post-restoration (NRSE 2017). 

 Transects have been established to monitor wetland vegetation recovery. 

 The extent of inundation has been monitored, indicating that the duration of seasonal 

inundation has been extended, with drying, that previously occurred around October, now 

delayed until late summer. 

 There have been informal photopoints established. 

 The landholders of Iluka are reported to be very happy with the project and thus far have 

chosen not to graze the wetland at all since restoration. 

Community involvement  

 As a private site, there has been no wider community involvement with works conducted at 

Iluka to date, there will opportunity for involvement with future tasks such as monitoring the 

recovery of biota within the wetland. 

 The site has been incorporated into community engagement events such as bus tours of 

restoration sites. 

 The site has also been used for school teacher professional development (teaching the 

teachers about wetland restoration in the region). 
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Key Learnings 

 Wetland restoration is more likely to occur when a landholder’s ongoing need to derive 

some income from restored areas can be accommodated, i.e. ecological restoration and 

agricultural use are not mutually exclusive land management practices. 

 Such an outcome has the benefit of ongoing active management from an interested 

landholder, as opposed to being added to the under-resourced Reserve system.  

 There are excellent opportunities for similar wetland restoration projects on private land in 

the South East region.  

 The response of some biota to restoration, native fish in this case, can be surprisingly rapid. 

Project Timeline 

 The initial idea for DEWNR to purchase the wetland area dates back to 2010, when the area 

was previously for sale (Bachmann, 2011a). 

 The first conversations between DEWNR and  the new landholders of Iluka were held in early 

2014. The idea of a potential purchase of low-lying areas was discussed, but this proved 

difficult to fund. However, discussions with the landholders continued and eventually an 

agreement was reached to undertake the project in the way previously described, with their 

support. 

 Agreement for the project to proceed without purchase was reached in late 2015. 

 All topographical surveys and engineering planning, including proposed restored sill 

elevation, was completed by March 2016.   

 Contractor quotes for works were received by March 2016. 

 On-grounds works (500 m causeway construction) were completed by mid-May 2016. 

 Prior to restoration, the landholder was undertaking occasional spraying of pest plant Spiny 

Rush. In summer 2016/17 extensive spraying of Spiny Rush was undertaken by DEWNR, 

funded through the National Landcare Programme. 
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8.4 Sand Cave revegetation 

Summary 

Name:  Sand Cave Revegetation 

Location: Approximately 45 km north-east of Naracoorte  

Size: Approximately 70 ha  

Adjacent land-use: National Park, forestry/agriculture 

Tenure:  National Park 

Background and Values 

Located near the southern limit of Naracoorte Caves National Park, the remediated site at Sand Cave 

is within a 70 ha cleared area that was previously grazed. The Sand Cave property was considered 

especially significant due to the caves located on the property, and the land was subsequently 

purchased by DEWNR to complement the Naracoorte Caves National Park.  

In addition to the caves, the Naracoorte Coastal Plains are a high priority bioregion for conservation 

and there was excellent potential to reinstate native habitats throughout the site and thereby 

increase remnant vegetation along the Naracoorte Range. The total block area of 70 ha is comprised 

of three discrete sites managed by DEWNR: 30 ha remediated via Australian Government funding, 

another 30 ha revegetated via DPTI funding, and 10 ha of remnant sand stringybark (Eucalyptus 

arenacea) and brown stringybark (Eucalyptus baxteri) woodlands. The property supports native 

mammals such as the Common Wombat (Vombatus ursinus), Eastern Grey Kangaroo (Macropus 

giganteus) and Red-necked Wallaby (Macropus rufogriseus) and birds such as the vulnerable Yellow-

tailed Black-cockatoo (Calyptorhynchus funereus). 

When revegetated areas have matured, the 70 ha area will link the Naracoorte Caves National Park, 

three Heritage Agreement areas and privately owned bushland, effectively creating a single 570 

hectare block of native vegetation (Figure 8.4.1).   

Goals of the project 

The primary goal of this project was to reinstate four vegetation communities on the Sand Cave site 

as follows:  

 Eucalyptus leucoxylon dominant woodland 

 Eucalyptus viminalis dominant woodland 

 Eucalyptus baxteri dominant woodland  

 Banksia marginata and Allocasuarina verticillata dominant woodland 
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Figure 8.4.1. Location (top) and landscape neighbourhood scores (bottom) showing one of the two 
30 ha Sand Cave revegetation project sites.  
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Pathway to success  

The Sand Cave site was acquired largely because of the cave existing on the site, further adding to 

the Naracoorte Caves National Park and is now integrated into the management of the wider 

Naracoorte Caves National Park.   

Revegetation works at Sand Cave have been carried out by Natural Resources South East over the 

past 6 years, funded through two sources i.e. the Biodiversity Fund (approximately $120K) and 

through the Department of Planning Transport and Infrastructure (approximately $126K) funded as 

an offset project (South East Woodland Restoration Project: Bachmann 2011b).   

Measures of success  

Although more time is required to measure the full extent of the success of the revegetation works, 

early signs indicate that the overall project has been a success. The Sand Cave site has received 

intensive woodland restoration activities. Direct seeding revegetation methods failed over most of 

the northern part of the site; however, tubestock seedling planting has been successful with over 

70% survival rate after three years.  

Planting of seedlings in 2014 and 2015 involved the drilling of planting ‘bowls ‘to increase water 

retention near seedlings. This method attained a survival rate of over 90%. Such revegetation 

methods have established a foundation for the site’s native vegetation communities.  It is 

anticipated that the planned vegetation densities and foliage cover will be achieved for each 

vegetation community.   

Community involvement  

Much of the on-ground revegetation works have been supported by volunteer community groups as 

part of the wider South East Woodland Restoration Project. Additionally, a volunteer led bird 

monitoring group collects baseline data to detect shifts in the bird community as revegetation 

matures. 

Key Learnings 

Direct seeding was challenging at the site with some areas proving successful while others showed 

poor vegetation establishment with this method. The success of direct seeding appeared to be 

largely dictated by soil type; areas with sandy soils that did not retain moisture performed poorly. 

Native fauna (notably kangaroos) grazing impacted revegetation in some parts of the site. Wire 

mesh tree guards were employed at specific sites heavily impacted by grazing.   
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8.5 Morella Basin hydrological restoration and revegetation 

Summary 

Name:  Morella Basin wetland restoration and revegetation 

Location :  near Salt Creek 

Size: 2,850 ha reserve containing 875 ha wetland and 535 ha 

revegetation site 

Adjacent land use:  Conservation/Agriculture (Grazing) 

Tenure:  Public land, Martin Washpool Conservation Park 

Background and Values 

Morella Basin is located in the Upper South East near Salt Creek, within Martin Washpool 

Conservation Park (Figure 8.5.1). Morella Station was previously a 2,370 ha private grazing property. 

It contains an 850 ha natural wetland basin at the terminus of the Tilley Swamp watercourse and 

connects to the Coorong via Salt Creek.  

Tilley Swamp was originally a series of semi-permanent, interconnected lagoons, the last of which 

(Morella Basin) had to fill to a significant depth (almost 3 metres) in order to generate occasional 

natural overland flows into the Coorong via Salt Creek. On the 8th of January 1863, while travelling 

south towards Mt Gambier, William Milne (Commissioner of Public Works) said “we went up the Salt 

Creek a short distance and, turning up a rise on the right, had a fine view of Tilleys Swamp [Morella 

Basin], which had the appearance of a long lake. We discussed the practicability of draining it by 

cutting a trench through two saddles of low hills onto the Salt Creek.” (Bachmann 2014). Levels were 

later taken and the first drain, from Morella Basin into Salt Creek, was dug in 1864. Tilley Swamp 

remained the ongoing subject of early drainage discussions for decades to come, as it is situated en 

route to Salt Creek, which was considered a natural terminus for a significant proportion of the 

unwanted surface water inundating large tracts of the mid and upper South East at that time 

(Bachmann 2014). 

In the 1950s and 60s, ocean outfalls for drains in the south (e.g. Drain M, Drain L, Blackford Drain) 

progressively and substantially reduced both the catchment area and quantity of water reaching 

Tilley Swamp watercourse. Eventually Morella Basin was starved of all regular surface flows, 

enabling its use for stock grazing.  

Prior to restoration, Morella Basin was not without environmental values, including some 

threatened by wetland restoration. Stewart et al. (1998) reported the present of fringing Melaleuca 



Large-scale Habitat Restoration in the South East NRM Region 
 

 

Page | 106 

halmaturorum low open forest and presence of the regionally rare grey copper-wire daisy (Podolepis 

canescens) and slender daisy (Brachycome exilis), with the latter “all over the Morella Basin”. These 

and several other plant species were predicted to be lost from the basin as a consequence of more 

regular and deeper inundation (Stewart et al. 1998). 

Through the Upper South East Dryland Salinity and Flood Management Program (USE Program), 

Morella Basin was purchased from private landholders in 1998 and in 2005 incorporated into the 

surrounding Martin Washpool Conservation Park (Bachmann 2014, DFW 2011). The intention was to 

use the waterbody as a settling (water quality improvement) basin for water from USE Program 

drains, and to regulate the rate and volume of release of this water into the Coorong South Lagoon. 

A regulator was constructed at the outlet of Morella Basin to control the rate of flow from Morella 

to the Coorong. Under the USE Program much of the cleared area surrounding the wetland was 

revegetated. In addition, 1,400 hectares were transferred to the conservation organisation 

‘Wetlands and Wildlife’ under a management agreement, which required the progressive 

revegetation of that part of the former grazing property (DFW 2011). This agreement was 

undertaken as an offset for native vegetation cleared to construct the Northern Outlet drain.  

Following the completion of the Tilley Swamp drain in 2000, and the Northern Outlet drain, Morella 

Basin began to once again receive regular inflows and experience regular inundation, albeit with 

more saline water than would have historically occurred as a result of those flows being generated 

from deep groundwater drains. Consequently, a new suite of ecological values, consistent with a 

more shallow and saline character than its pre-European state, but important wetland values 

nonetheless, have developed. The site is a prominent exception to the drying trend observed not 

only throughout the rest of Tilley Swamp, but also across most of the Upper South East, since the 

USE Program constructed approximately 650 km of deep drains throughout low lying parts of the 

landscape from the late 1990s until 2010, exacerbated by a trend of declining rainfall. 

Morella Basin is a seasonal, brackish wetland of up to 850 ha when full (DFW 2011), drawing down 

to approximately 100 ha of permanent water under extended dry conditions (M. de Jong, SEWCDB, 

pers. comm.). Morella’s reliable inflows and extensive shallow mudflats attract a diverse and 

abundant waterbird community, particularly during drought periods. At least 51 waterbird species 

have been recorded, with total abundances of up to 16,000 (DFW 2011). Several waterbird species 

protected under the EPBC Act 1999 occur including the migratory shorebirds red-necked stint 

(Calidris ruficollis) and sharp-tailed sandpiper (Calidris acuminata). Other notable species include 

freckled duck (Stictonetta jubata) (SA: vulnerable), Australasian shoveler (Anas rhynchotis) (SA: rare) 

and banded stilt (Cladorhynchus leucocephalus) (SA: vulnerable). There are anecdotal reports of the 
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regular presence of white-bellied sea-eagle (Haliaeetus leucogaster) (AUS: marine and migratory), a 

very rare raptor in the South East region. 

Fringing redgums (Eucalyptus camaldulensis) occupy the more elevated margins of the Basin, 

indicators of historically fresher water and higher water levels (Bachmann 2014). A zone of swamp 

paperbark (Melaleuca halmaturorum) occupies the contemporary high water mark (Dickson et al. 

2013). Lower elevations feature perennial salt tolerant herbs, grasses and samphire species including 

Selliera radicans, Sarcocornia quinqueflora, Wilsonia spp. (3 spp.), Suaeda australis, Samolus repens 

and Distichlis distichophylla (Dickson et al. 2013). Perennial species are largely absent from the 

lowest elevations, which are inundated for much of the year and dry to bare pipeclay when exposed. 

Annual aquatic flora and charophytes, including Ruppia sp., Chara sp. and L. cylindrocarpa, emerge 

from mudflats during inundation. Aquatic plants provide habitat for fish and food resources for 

waterbirds. 

Small-mouthed hardyhead and Congolli are regularly recorded in fish surveys (Dickson et al. 2013, 

Tuck et al. 2017). It is likely these species migrate between the Coorong and Morella via Salt Creek. 

In this context Morella may provide important breeding habitat for Congolli, a diadromous species, 

and refuge habitat for all fish species when conditions in the Coorong become unsuitable due to 

extended drought (e.g. Ye et al. 2009). 

Aside from its intrinsic ecological values, Morella Basin plays an important role in the management 

of water within the Upper South East drainage network. It is used as a final settling basin, for water 

quality improvement, prior to the release of drainage water into the Coorong South Lagoon via Salt 

Creek. With a volume of approximately 8 GL when full (to the current maximum water level target, 

approximately 4.2 mAHD), managers have the ability to retain water in Morella and thereby slow 

and/or delay release into the Coorong, which can be done to optimise ecological benefits for both 

waterbodies. Releases from Morella to the Coorong South Lagoon via Salt Creek occur every year, 

although annual volumes vary greatly from 34 ML (2002) to 46,760 ML (2013).  

The character of Morella Basin is set to change in the near future. Under the South East Flows 

Restoration Project (SEFRP), currently under construction (see Section 8.5). Inflows to Morella are 

likely to increase and the target maximum water level will increase markedly from 4.2 to 5.4 mAHD. 

Under this new regime, the surface area of Morella when full will increase from 850 to 1,540 ha, and 

the maximum storage volume will increase from 8 to 22 GL. There will likely be changes to 

vegetation in response, with a net benefit for aquatic biota.  
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Following purchase of land for the reserve, approximately 535 hectares of land surrounding the 

wetland basin was designated for stock removal and native revegetation in three ‘stages’. This now 

constitutes one of the largest revegetation projects ever undertaken in South Australia. 

 

Figure 8.5.1. Location of Morella Basin and revegetation site in Martin Washpool CP.  

Goals of the project 

The goals of the restoration of Morella Basin were to: 

 create a seasonal, brackish wetland ecosystem that, although it is not a recreation of the 

pre-European ecology, provides 850 ha of valuable habitat for wetland dependent biota;  

 through the revegetation of surrounding areas, recreate woodland habitat to complement 

the restored wetland and provide habitat for terrestrial species (especially Malleefowl); and 

 provide a water quality improvement and storage facility for flows from the Upper South 

East drainage network, prior to release into the Coorong South Lagoon. 

Goals for revegetation and site management as outlined by Stokes (2008): 

 water quality protection; 

 control potential soil erosion; 

 provide a filter for run off; 

 utilise excess groundwater recharge; 

 weed suppression; 

 protect and regenerate remnant vegetation; 

 create wildlife habitat; and 

 create a wildlife corridor between the two parks to either side. 
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Pathway to success  

The reliability of inflows has been the key factor behind the successful recreation of aquatic habitat 

at Morella Basin. The Upper South East drainage network has a very large catchment (Figure 8.5.2), 

ensuring inflows occur in most years. Immediately upstream of Morella, the Tilley Swamp drain 

intercepts the local water table and as such carries permanent baseflow into Morella. Morella has 

been at least partially inundated every year since construction of the Tilley Swamp drain. Such a 

predictable, annual water regime is very conducive to the recovery of aquatic habitat. The purchase 

of Morella was a necessary precursor to the effective management of water as part of the USE 

Program. Hence a key contributor to this project becoming an actuality was available funding. The 

revegetation component was secondary to the focal objective of securing a settling basin for 

drainage waters but served as an offset for native vegetation cleared under the wider USE Program. 

 

Figure 8.5.2. Catchment for inflows to Morella Basin and the Coorong (source Willis 2011). 
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Measures of success  

The periodic surveys of waterbirds, fish and vegetation (e.g. Dickson et al. 2013, Tuck et al. 2017) 

have documented the restoration of aquatic ecological values at the site. Stewart et al. (1998) 

established a biosurvey (30 × 30 m) quadrat on the bed of Morella in 1996 (Figure 8.5.3) and 

described its vegetation as samphire low shrubland. The same location is indicated in Figure 8.5.4 in 

1978 (pre-restoration) and 2013 (13 years post-restoration). It is clear that the dark colour 

representing samphire vegetation has contracted markedly between 1978 and 2013 and has been 

replaced by the whiter colour, representing aquatic habitat (when inundated) and bare mudflat 

(when exposed). The extent of revegetation along the western side of the wetland is also revealed 

by Figure 8.5.4. 

 

Figure 8.5.3. Samphire vegetation in Morella Basin in December 1996, prior to restoration (source 
Stewart et al. 1998). 

  

Figure 8.5.4. Aerial photographs of Morella Basin in 1978 (left) and 2013 (right). The yellow dot is 
the location of the 1996 photograph shown in Figure 8.5.3. 



Large-scale Habitat Restoration in the South East NRM Region 
 

 

Page | 111 

Water level and salinity loggers are located adjacent Morella outlet regulator, with continuous data 

available in real time via web interface. These data reveal the successful restoration of a seasonal 

water regime to the site, with salinity also fluctuating seasonally from approximately 8,000 to 

40,000 µS.cm-1, i.e. brackish to saline conditions. 

Whilst no formal monitoring has been undertaken of revegetation success, weed suppression is 

likely enhanced in dense revegetation areas. Perennial ground cover is assumed to be reducing 

groundwater recharge and signs of erosion have decreased. Following stock removal and 

revegetation, 91% of plant species originally on the property have regenerated with 16 new species 

(not originally on site) having self-regenerated. Plant diversity has increased from 35 to 64 native 

species although life-form diversity was rated as very poor to poor due to the dominance of trees 

and shrubs as opposed to herbs and grasses. Western grey kangaroos and wombats have increased 

across the most of property. Native bird diversity has also increased (increasing to 75 species) with a 

change in composition over time and reflective of revegetation habitat type.  Some nesting has been 

observed.  Animal movement between remnant habitat patches, as a result of the revegetation 

works, has not been assessed, however the nationally vulnerable Malleefowl is regularly observed 

within the revegetation areas surrounding Morella. 

Community involvement  

Wetlands and Wildlife, a non-government environmental organisation, are managing revegetation 

works on the areas of the original Morella property situated to the west of Martins Washpool 

Conservation Park. 

Key Learnings 

Key learnings of the project are described in detail by Stokes (2008) and are summarised below: 

 Project management 

o need to clarify objectives in more detail (e.g. using Specific, Measurable, Achievable, 

Realistic and Time-bound goals) at the beginning;  

o individual passionate champions need to be involved to drive such a project and 

maintain long-term records for follow up evaluation. 

 Habitat structure and biodiversity objectives 

o take time to investigate which fauna might be target species for habitat in addition 

to understanding pre-European vegetation types e.g. leaving open grasslands for 

grazing by herbivores; 

o work with natural terrain variability to achieve habitat heterogeneity; 



Large-scale Habitat Restoration in the South East NRM Region 
 

 

Page | 112 

o on-going pest plant and animal control is essential to encourage the system in a 

direction towards a more natural state. 

 Using herbicides 

o aerial applications of sprays for large-scale weed control can be effective and 

accurate, provided risks associated with drift and off-label use are assessed and 

managed. 

 Monitoring and evaluation 

o baselines are essential in order to understand subsequent changes, even if it is 

simply general observations that are properly documented; 

o on-going monitoring and evaluation are expensive  but determine project success 

and furthering knowledge about impacts (both positive and negative). 

Project Timeline 

The Morella property was purchased by the South Australian State Government in 1998.  Stock were 

removed from approximately 535 ha of land surrounding the 850 ha terminal wetland on the 

property.  

Martins Washpool Conservation Park Component: 

Prior to stock removal, mapping of vegetation and landforms was undertaken in order to guide 

revegetation of the de-stocked area.  Pre-European vegetation was assigned to mapped landforms in 

combination with guidance from contemporary vegetation mapping for the site and also the 

adjacent per-existing areas of the original Martins Washpool CP. 

Areas for revegetation were aerial sprayed two years prior to planting and then again just prior to 

seeding. Revegetation, targeting pre-European mapped communities was undertaken in three 

stages from 2001 to 2003, using local seeds from 32 species.  Machine direct seeding was chosen for 

initial revegetation due to economy and efficiency. 

Revegetation success was estimated at 94% (Stokes 2008) and in 2005 the revegetated area was 

added to Martin Washpool Conservation Park. 
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8.6 Tilley Swamp hydrological restoration 

Summary 

Name:  South East Flows Restoration Project 

Location:  Tilley Swamp Watercourse, 35 linear km of wetlands located 

parallel to the southern end of the Coorong 

Size:  Flows restored to 7,090 ha of wetlands, of which 4,560 ha would 

be permanently dry without the project. Flows to the Coorong 

South Lagoon (12,100 ha) increased. 

Adjacent land use:  Agriculture (grazing), conservation, drainage 

Tenure:  Mixed private (grazing, conservation) and public (conservation) 

Background and Values 

See the first four paragraphs of Background and Values for Section 8.5. 

Early regional surface drainage works (beginning from the 1860s) encouraged flows towards and 

through Tilley Swamp and into Salt Creek to occur more efficiently. Later, ocean outfalls for drains in 

the south then began to progressively, but substantially, reduce the quantity of water that arrived in 

the Tilley Swamp watercourse. Additionally, more recent channelisation of flows from upstream 

drainage discharges and deep drainage itself (since the late 1990s) has exacerbated a shift in 

wetland character that was already well underway. As the landscape has dried out, the watercourse 

has undergone a process of “terrestrialisation”, where floodplain species intolerant of long periods 

of inundation have expanded across the watercourse, displacing other wetland vegetation. In recent 

years, drainage is now observed to be so comprehensive that dryland (coastal dune) species have 

begun to invade the dry bed of what was once Tilley Swamp (Figure 8.6.1).  

  

Figure 8.6.1. Swamp Paperbark (Melaleuca halmaturorum) invasion (left) and Coastal Bearded 
Heath (Leucopogon parviflorus) (right), now establishing in the watercourse alongside floodplain 

species in the hydrologically modified Tilley Swamp wetland. Photos: Mark Bachmann 
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The Upper South East Dryland Salinity and Flood Management Program (USE Program) invested 

significant resources over several years into the concept of restoring flows to Tilley Swamp, primarily 

to provide additional storage capacity, prior to release into the Coorong. The environmental benefits 

associated with restoring water to this once immense wetland were also considered (AWE 2007). 

However, unlike Morella Basin (see Section 8.5), the concept was never successfully negotiated nor 

implemented with all the relevant parties; meaning that true, unimpeded watercourse (overland) 

flows were not restored to the 35 km section of the Tilley Swamp watercourse north of Petherick 

Road under the USE Program. However, following completion of the USE Program, the management 

of water levels in Morella Basin and the limited capacity of the existing Tilley Swamp groundwater 

drain caused some drain-related backwater inundation impacts in parts of the former Tilley Swamp 

floodplain where no formal agreement existed for this to occur. A reworking of concepts for 

delivering the South East Flows Restoration Project (SEFRP) – bringing water to the Coorong from 

the Blackford Drain – resulted in a project that would use the natural Tilley Swamp watercourse to 

convey the bulk of flows (alongside the existing, lower capacity groundwater drain), thereby 

reversing a trend of decades of increasingly reduced watercourse flows. Under this scenario, the 

Tilley Swamp watercourse from Petherick Road to Morella Basin will be restored. 

Goals of the project 

The SEFRP had the following broad objectives: 

 To increase the annual volume of water available for release into the Coorong South Lagoon 

from the SE drainage network by 26.5 GL (median), thus helping to protect the ecological 

character of the site by reducing periods of excessively high salinity in the South Lagoon. 

 To increase flows to wetlands en route to the Coorong, including the Taratap watercourse, 

Tilley Swamp watercourse and Morella Basin, thus protecting and restoring the ecological 

values of these areas. Flows through en route wetlands are to be prioritised when South East 

water is not immediately required for the Coorong and would result in excessively low 

salinities in the South Lagoon. 

 To reduce the discharge of fresh-brackish water to the sea near Kingston, with likely benefits 

for the near-shore marine ecosystem.  

The aspects of the SEFRP specific to the Tilley Swamp watercourse have the goals of: 

 Restoring inundation to 4,560 ha of wetlands, from Petherick Rd north to Salt Creek, that 

would otherwise be permanently denied water; 

 For all 7090 ha of wetlands affected, increasing inundation frequency, depth and duration; 
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 Reversing the trend of terrestrialisation within the Tilley Swamp watercourse by increased 

frequency, depth and duration of inundation and also by strategic clearance of recently 

invaded Melaleuca halmaturorum from formerly open mudflats (approved by the NVC); 

 Improving management flexibility relating to the timing, rate and total volume of releases 

into the Coorong by increasing terminal storage from 8 GL to approximately 40 GL; 

 Improving quality of flows into the Coorong by longer residence time in en route wetlands; 

 Contributing to the regional waterbird population, including that of the Coorong, by 

providing waterbird breeding habitat that is not provided by the Coorong; 

 Providing alternative, complementary feeding habitat for Coorong waterbirds in close 

proximity to the Coorong.    

 

Figure 8.6.2. Location of Tilley Swamp watercourse.  
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Pathway to success  

Keys factors that have contributed to the success of the project include: 

 A link to the Murray Darling Basin, eliciting Commonwealth interest and ultimately funding. 

At $60M, the SEFRP is highly unlikely to have been funded by the SA Government alone. 

 A strong commitment to community engagement, particularly with affected landholders but 

also Traditional Owners. 

 A flexible approach whereby changes to design have been made in response to new 

information and alternative perspectives.  

 Sound project management and a highly professional, appropriately qualified and 

experienced project team within DEWNR. 

Measures of success  

The construction phase of the SEFRP is due for completion in June 2018. The technical effectiveness 

of the project will be measured in several ways: 

 Three salinity loggers in the Coorong South Lagoon, located near Snipe Island, Woods Well 

and Parnka Point, will continue to provide hourly salinity data in real time. This 

infrastructure and web interface is managed by DEWNR. 

 The ecological condition of the Coorong will continue to be monitored via several programs 

both within and outside of government including The Living Murray program (or its 

replacement) and programs run by academic institutions. 

 Gauging of flows into the Coorong at Salt Creek will continue to provide hourly flow data, 

available in real time via web interface managed by DEWNR.  

 Gauging of diversions from Blackford Drain into the SEFRP floodway will be established and 

be made available in real time via web interface managed by DEWNR. 

 Various other water level and water quality gauging locations, yet to be confirmed, will be 

established between the Blackford Drain and the Coorong, including within deeper areas of 

the Tilley Swamp Watercourse.  

 Several wetland vegetation monitoring transects have been established in en route wetlands 

and baseline (pre-SEFRP) data recorded. These transects will be re-surveyed periodically to 

assess changes to wetland vegetation following the commencement of SEFRP operations. 

 Fauna monitoring sites have been established throughout the en route wetland area and 

baseline data recorded for waterbirds, frogs and fish. These sites will be re-surveyed 

periodically to assess changes following the commencement SEFRP operations. 
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 Historic and contemporary native vegetation of the project area will be mapped, providing a 

resource against which to compare future vegetation. 

 Historic extent of wetland inundation within the project area will be determined using a 

remote sensing approach, specifically the Landsat-derived Water Observations From Space 

(WOFS) dataset, enabling the future measurement of changes to inundation extent, duration 

and frequency in en route wetlands. 

 The Environment Protection Agency (EPA) undertakes periodic assessment of the condition 

of seagrass beds near the mouth of the Blackford Drain. This work is anticipated to continue, 

enabling the assessment of changes to the marine ecosystem arising as a consequence of 

reduced drain discharge to sea. 

The social licence for the SEFRP has been hard won and the community will be closely watching the 

construction and operation of project infrastructure. The level of continued support from affected 

landholders, Traditional Owners and the broader community will be an important measure of 

project success.  

Community involvement  

 Traditional Owners, represented by the Ngarrindjeri Regional Authority and the South East 

Aboriginal Focus Group and related organisations, were engaged early and sincerely on the 

project. The initial reference group established in 2007 included a TO representative. 

Position papers from TO groups were commissioned and prepared in 2008. The SEFRP 

Business Case included TO-authored sections. There was TO membership of the Steering 

Committee and Design and Environmental Advisory Group (DEAG) and TO employment 

during construction.  

 Landholder engagement, although hampered by a mid-project two year period of 

government silence, has been a key focus of the project since late 2014 as designs have 

been finalised and construction commenced. Landholders have had considerable influence 

over the design and location of SEFRP infrastructure on their properties. They have also had 

influence over the timing and sequencing of construction activities. Best practice compulsory 

acquisition practices have been employed, as mandated under the South Australian Land 

Acquisition Act 1969. 

 The community representative bodies of the SE NRM Board and SEWCD Board have been 

engaged and incorporated into project governance. 

 Opportunities have been provided for non-government organisations, such as Nature 

Glenelg Trust, and the broader community, to provide input into the direction of the project. 
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Key Learnings 

Some key observations worth sharing from the project journey include: 

 A two-year hiatus in community engagement caused considerable difficulties for the SEFRP, 

impacting on the time it ultimately took to gain a ‘social licence’ for undertaking the project. 

 The assumption that some effected landholders would never agree to inundation of 

wetlands on their property proved to be incorrect. If this assumption had been tested 

earlier, considerable time, money and effort could have been saved.  

 The “simple” design solution of bypassing en route wetlands on private land for the sake of 

expediency would have involved considerable environmental and operational compromises. 

When a closer examination of the potential of an alternative design, incorporating more en 

route wetlands for increased storage and their intrinsic values, the failings of the simple 

solution became more obvious and led to a necessary re-evaluation of the design approach. 

 Involvement at the outset of the SE NRM Board, which represents the region within which 

the project was to be constructed, would likely have reduced a number of resultant delays 

and difficulties. The South East NRM Board did not become actively involved in the project 

until early 2012, when some key decisions regarding alignment had already been made. 

Project Timeline 

Pre-feasibility investigations for the SEFRP commenced in 2007. The project was initiated by the 

Environmental Manager, South Australian Murray Darling Basin Natural Resources Management (SA 

MDB NRM) Board, in response to ecosystem degradation in the Coorong, a consequence of reduced 

inflows to the Coorong caused by the Millennium Drought, over extraction in the Murray-Darling 

Basin and drainage in the South East of SA. A reference group was established to oversee and guide 

pre-feasibility investigations, with membership including: 

 SA MDB NRM Board officers; 

 DEWNR (then DEH) officers; 

 Department of Water, Land and Biodiversity Conservation (DWLBC) officers; 

 South Eastern Water Conservation and Drainage Board (SEWCDB) officers; 

 South East landholders; 

 Ngarrindjeri Regional Authority. 
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The objective of pre-feasibility investigations was to select an alignment for the SEFRP flowpath 

through the South East landscape to the Coorong that provided the best balance between: 

 maximising water available for the Coorong; 

 minimising cost; 

 minimising risks and maximising benefits for South East environmental values; 

 addressing landholder concerns; and 

 addressing Traditional Owner concerns. 

An exhaustive assessment of possible alignments was undertaken. Pre-feasibility investigations were 

concluded in November 2011 with the selection of the Murrabinna, Taratap, Tilley Swamp alignment 

north of the Blackford Drain. Note that at this time the project also proposed the diversion of the 

headwaters of the Drain L catchment into the Blackford Drain via the Reedy Creek watercourse and 

the diversion of the Reedy Creek Mt Hope drain into Drain M (and to Lake George) via the Reedy 

Creek M Drain. Both of these elements were subject to environmental water requirements of 

downstream wetlands being met prior to diversions occurring. The Reedy Creek Mt Hope Drain 

element was proposed to increase the frequency of delivering the environmental water 

requirements of Lake George, thus potentially increasing the frequency of REFLOWS diversions at 

Callendale. 

A phase of business case preparation and community engagement commenced in early 2012. This 

included meetings with affected landholders and the broader community. Following initial 

community feedback, the alignment south of Blackford Drain was shifted from Reedy Creek inland to 

Avenue Flat. Later, the scope of the SEFRP was reduced to include only diversion from the Blackford 

Drain, with no diversions from the Drain L catchment and no diversions towards Lake George. 

From approximately October 2012 community engagement for the SEFRP ceased while the South 

Australian Government negotiated the Murray Darling Basin Plan with the Commonwealth and other 

State Governments. 

In March 2013 the SEFRP Business Case was submitted to the Commonwealth Government for 

consideration. In June 2014 the Commonwealth announced that the SEFRP would be funded. 
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In approximately September 2014 community engagement for the SEFRP re-commenced, with 

several meetings with affected landholders and community events held. A Steering Committee was 

established to oversee the finalisation of design and construction, with membership including: 

 SEWCD Board members; 

 SE NRM Board members; 

 DEWNR officers; 

 Commonwealth Government officers (observer role).  

In December 2014 concerns were raised, chiefly by Nature Glenelg Trust (see Bachmann 2014), but 

also by other stakeholders, that the design of the SEFRP being presented at that time would fail to 

deliver the environmental benefits for the South East region that had informed the original selection 

of the Tilley Swamp alignment in November 2011. Flows would bypass the Tilley Swamp 

watercourse, thus a major wetland restoration opportunity en route to the Coorong would be lost. 

Additionally, the ability to increase storage and improve water quality prior to release into the 

Coorong would be foregone. When Blackford Drain water was not immediately required for the 

Coorong, due to sufficiently low salinity in the Coorong, flows would continue to flow to sea due to 

insufficient storage in Morella Basin. 

DEWNR noted these concerns and negotiations with key landholders to secure inundation rights for 

the mostly privately held Tilley Swamp watercourse commenced in early 2015. A Design and 

Environmental Advisory Group (DEAG) was also established to ensure the perspectives of key 

stakeholders were considered in the ongoing design deliberations. The DEAG included affected 

landholders, non-government ecological expertise, Traditional Owners, SEWCDB members and 

DEWNR officers. The DEAG reported to the Steering Committee. 

Negotiations to secure inundation rights, although challenging, were ultimately successful. The final 

design of the SEFRP incorporates the Tilley Swamp watercourse as a flowpath to the Coorong, to be 

bypassed via an upgraded channel only when the Coorong has an immediate requirement for water 

from the South East drainage network. 

SEFRP construction commenced in March 2017 and is due for completion in June 2018. 
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8.7 Mount Burr Swamp hydrological restoration and revegetation 

Summary 

Name:  Mount Burr Swamp Restoration Reserve 

Location : Approximately 30 km north-west of Mt Gambier  

Size: 300 ha (adjacent to an existing 600 hectare wetland reserve) 

Adjacent land use: Conservation area, agriculture, forestry 

Tenure:  Private reserve 

Background and Values 

Mt Burr Swamp is a modified wetland basin of 65 ha, and is a central feature on a larger 300 ha 

parcel of land that was developed as a private mixed farming enterprise from the mid-1950s. 

Development involved extensive drainage of swamps and vegetation clearance. Only 10.7 ha (3.5%) 

of the property remains as intact remnant native vegetation. The property adjoins The Marshes 

Native Forest Reserve (NFR), a large (596.5 ha) freshwater wetland, wet heath and stringybark 

woodland complex, listed in the Directory of Important Wetlands in Australia and identified as a 

priority groundwater dependant ecosystem in the Water Allocation Plan for the Lower Limestone 

Coast Prescribed Wells Area (SENRM Board 2015). The Marshes supports populations of no less than 

six nationally threatened fauna species and is one of the most floristically diverse nature reserves in 

South Australia. The ecological restoration potential of Mt Burr Swamp, to expand the habitats of 

The Marshes NFR, was first identified in the late 1970s, but was not acted upon successfully until 

Nature Glenelg Trust (NGT) completed the purchase of the property on the 30th of September 2016.  

Mount Burr Swamp provides a rare tangible example of sustainable water management, threatened 

species recovery and large-scale native revegetation at a single project site; also providing an ideal 

educational opportunity for the wider community. The restoration of Mt Burr Swamp provides the 

opportunity to increase the quality and quantity of habitats used by six nationally threatened 

species: Little Galaxias (Galaxiella toourtkoourt), Growling Grass Frog (Litoria raniformis), 

Australasian Bittern (Botaurus poiciloptilus), Southern Brown Bandicoot (Isoodon obesulus), Red-

tailed Black Cockatoo (Calyptorhynchus banksii) and Southern Bent-wing Bat (Miniopterus 

schreibersii bassanii), as well as a range of other important or iconic species, such as the Brolga 

(Antigone rubicunda), Smooth Frog (Geocrinia leavis) and Ancient Greenling (Hemiphlebia mirabilis). 

Proximity to the Marshes NFR is anticipated to assist restoration through immigration and to 

enhance the resilience of local populations of both flora and fauna.  
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Figure 8.7.1. Location of Mount Burr Swamp Restoration Reserve.  

 

Figure 8.7.2. Mount Burr Swamp Restoration Reserve and immediate neighbourhood. 
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Goals of the project 

By securing and establishing the Mount Burr Restoration Reserve, Nature Glenelg Trust will: 

i. restore (and ultimately protect in perpetuity) 300 hectares of wetland, wet heath and forest 

habitat in a strategic district where increasing landscape connectivity is a priority activity; 

ii. improve the management and resilience of surface and groundwater resources in one of 13 

priority zones (EPZ’s) identified in the South East NRM region; 

iii. grow the National Reserve System (NRS) estate in an under-represented bioregion, the 

Naracoorte Coastal Plain; 

iv. increase the size of an existing NRS reserve, Marshes Native Forest Reserve, by 50.4% 

v. contribute to the recovery of at least six nationally threatened (EPBC Act 1999) species and 

communities; and 

vi. provide a community hub and strategic demonstration site for the public to experience, 

learn about, and become involved in, large-scale habitat management and restoration. 

Primary production (grazing, plantation forestry) will provide an initial source of income to fund 

restoration and management but will gradually be phased out as restoration progresses and expands 

across the property.  

Pathway to success  

The property was purchased by Nature Glenelg Trust (NGT) on the 30th of September 2016, and 

marked the culmination of a long, difficult and complex fundraising journey that dated back to 

February 2012, only a few weeks after NGT was publicly launched as a new not-for-profit 

environmental organisation.  The purchase was ultimately made possible thanks to the support of 

the Native Vegetation Council, OneFortyOne Plantations, DEWNR, the South East NRM Board, the 

Nature Conservation Society of SA, and donations received from the wider community.  

Measures of success  

The successful purchase of the property by NGT in September 2016 is in itself a measure of how the 

project has successfully generated enthusiasm and support from a range of funding bodies and the 

broader community. With a commitment to long term restoration and conservation now assured for 

the property, the focus has shifted to detailed restoration planning and staged implementation. 

A monitoring plan for the Reserve has been drafted, and identifies potential measures to indicate 

the ecological recovery of the Reserve. Monitoring, which has already commenced for some 

measures, is likely to include: 
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 Groundwater and surface water levels; 

 Abundance and breeding of key biota, particularly nationally threatened species (noting 

that a recovering population of Litoria raniformis, Figure 8.7.3, has already been recorded  

from the site; see Bachmann 2017); and 

 Vegetation condition, particularly in restored wetlands and revegetation areas. 

 

Figure 8.7.3. A recovery in the Southern Bell Frog (Litoria raniformis) has already been detected. 
(Photo: Mark Bachmann) 

Community involvement 

Nature Glenelg Trust’s vision for Mount Burr Swamp Restoration Reserve is that it will become a 

cherished asset for the community at large. The Reserve will be promoted as ecological restoration 

demonstration site and visitors will be encouraged. The restoration journey will be supported by 

community volunteers whose involvement, whether it be brief or long term, will engender a sense of 

community ownership. Schools and Universities will be encouraged to visit and use the Reserve as 

an educational resource and as a field site for ecological research. The Reserve will also be accessible 

(upon request) to those who simply wish to appreciate its natural values. It is hoped that the 

example of the Reserve will inspire other restoration projects throughout the region and beyond. 

To create and support the educational and community engagement potential of the Reserve existing 

facilities will be adapted and additional, unobtrusive, low maintenance facilities will be established. 

Educational and interpretive material will be developed and events, on and off site, will be held. 

Community involvement to date has included: 

 Community events to celebrate purchase (8th October 2016) and to celebrate 1 year of 

ownership and restoration (12th August 2017); 

 Volunteer led installation of internal fencing (to remove stock from the swamp, completed in 

April 2017); 

 Donation and volunteer installation of windows in shearing shed, Figure 8.7.4, providing 

views of the recovering swamp in time for the first open day in October 2016; 
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 Volunteer assistance with revegetation and weed control (especially pine wildlife removal). 

 

Figure 8.7.4. NGT volunteer Gordon Page, who sourced and installed  
the windows for the shearing shed. 

Key Learnings 

Overcoming the initial difficulties in obtaining finance for purchase was a huge challenge, and 

requires the development of a unique strategy for the site concerned. Beyond securing the site, 

restoring a mixed farming system back to wetlands and native vegetation is a complex and long term 

project, and will significant time to unfold. Hence retaining the ability to derive income from parts of 

the property before they eventually transition to conservation is critical to long term success. 

More valuable lessons will be learned as this project progresses, but already the initial outcomes of 

restoration works in the main wetland feature on the property, Figure 8.7.5, are apparent. 

  

Figure 8.7.5. Mt Burr Swamp (left) before drain regulation, December 2015 and (right) after initial 
drain regulation, November 2016 (image courtesy of Charles Prime, LC Aerial). 
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8.8 Bucks Lake hydrological restoration 

Summary 

Name:  Bucks Lake 

Location : 35km Southwest of Mt Gambia SA 

Size: 138 ha 

Adjacent land use: Conservation Park, agriculture 

Tenure:  Game Reserve 

Background and Values  

Located south of Lake Bonney, Bucks Lake Game Reserve is a 138 ha seasonally-inundated coastal 

wetland. The area was established as a National Park in 1968 under the National Parks Act 1966 and 

later as a Game Reserve by statute under the National Parks and Wildlife Act 1972 (DEH 2007b). 

Historically, the primary source of surface water for Bucks Lake was Lake Bonney. Bucks Lake and the 

adjacent Admella Flats were part of the southerly flow path for water overflowing from Lake Bonney 

to the ocean outlet at Carpenter Rocks.  

Lake Bonney had been heavily polluted over approximately 60 years through effluent discharges 

from paper and pulp mills. In the 1990s, the owner of the Millicent and Tantanoola Mills, Kimberley 

Clark Australia (KCA), working with the EPA, DEH and DWLBC, began to substantially improve the 

quality of effluent entering the lake. Water quality in Lake Bonney subsequently improved, creating 

the opportunity to consider restoring the historical outflow path through Bucks Lake. 

Artificial outlets for Lake Bonney directly to the ocean, that allowed outflows to bypass Bucks Lake, 

were created in 1958, and again in 1972. Consequently, Bucks Lake rarely held water for any length 

of time, except following high local rainfall. Altered hydrology had affected the composition and 

health of the wetland vegetation, with terrestrialisation of the wetland evident. Bucks Lake contains 

a variety of wetland habitats that include open sedgelands, Cutting Grass (Gahnia trifida) and small 

pockets of Silky Tea-tree (Leptospermum lanigerum) at the fringes where springs seep into the basin. 

The loss of spring flow to Silky Tea-tree habitats has caused degradation and even death of this 

habitat type in places (Bachmann 2002). 
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Figure 8.8.1. Location (top) and landscape neighbourhood scores (bottom) of Bucks Lake. 

The Bucks Lake Game Reserve supports rare and endangered fauna species including the Swamp 

Antechinus (Antechinus minimus), Rufous Bristlebird (Dasyornis broadbenti) and the Southern Bush 

Rat (Rattus fuscipes). The aquatic environments of Bucks Lake also provide important habitat for 

freshwater fish and amphibians. Surveys carried out over the 2012 - 2014 period discovered one of 

the region’s largest known populations of the nationally vulnerable Little Galaxias (Galaxiella 
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toourtkoourt) in Bucks Lake (Bachmann et al. 2014). Saltmarsh habitat on the margins of the lake 

provides potential feeding habitat for the critically endangered Orange-bellied Parrot (Neophema 

chrysogaster). 

Goals of the project 

The hydrological restoration of Bucks Lake was a sub-project of the Lake Bonney Restoration Project, 

overseen by the Lake Bonney Management Committee (LBMC), a multi-agency body with 

representatives from the Department for Environment and Heritage (now DEWNR), Environment 

Protection Agency, Primary Industries and Resources SA, the Department of Water, Land and 

Biodiversity Conservation, and the Department of Trade and Economic Development. The Lake 

Bonney Restoration Project was concerned with restoration of the Lake Bonney area more broadly, 

including creating and fencing an appropriate cadastral boundary for the Lake, enabling 

regeneration and protection of fringing wetland habitat. 

The goals of the Bucks Lake hydrological restoration project were to: 

 Reinstate a surface water flow path from Lake Bonney, via the Admella Flats, to Bucks Lake 

through construction of a 3 kilometre vegetated floodway between Lake Bonney and Bucks 

Lake Game Reserve (Figure 8.8.2), thereby increasing flows to approximately 300 ha of 

wetland habitat.  

 Include regulators within the floodway to protect the water regime of wetlands on the 

Admella Flats between Lake Bonney and Bucks Lake.  

 Determine appropriate boundaries between public land lake-shore habitats and adjoining 

agricultural production. 

 Cadastral survey and re-fencing to enable revegetation and regeneration of portions of the 

riparian zones of Bucks Lake, Admella Flats and Lake Bonney. 

 Construct a bund to prevent flow from Bucks Lake to the sea at Gerloff Bay due to concerns 

of water quality impacts to the marine environment. 

 Promotion and extension of the positive biodiversity outcomes to local and regional 

communities. 

Prior to the project, water levels in Lake Bonney of 2.5 mAHD were required to create flows to Bucks 

Lake. Blocking or raising of existing artificial outlets from Lake Bonney may have achieved this, 

however flooding of private land around the northern shores of Lake Bonney would have occurred. 

It was agreed that water levels Lake Bonney should be managed below 2.0 mAHD. The floodway was 

constructed with an invert of 1.0 mAHD, ensuring connectivity between the two water bodies when 

the water surface of Lake Bonney exceeds this level. 
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Figure 8.8.2. The Bucks Lake floodway under construction (left) and recently completed (right), 
2007. 

Pathway to success  

Establishment of the LBMC represented a high degree of government interest and investment in 

directing the future of Lake Bonney and surrounds. Extensive community engagement and inter-

agency cooperation led to the inclusion of the following strategies in the Carpenter Rocks 

Conservation Park and Bucks Lake Game Reserve Management Plan (DEH 2007b): 

 Support surface and groundwater investigations and monitoring within the reserves, with 

particular regard to Bucks Lake Game Reserve and the Bucks Lake Rehabilitation Project. 

 Ensure that management practices do not adversely affect surface/sub-surface water 

quality. 

 Liaise with the South East Natural Resources Management Board regarding regional 

hydrological projects and any concerns regarding the hydrology of the reserves. 

Engagement revealed high community concern regarding re-establishing the outlet for Lake Bonney 

to Gerloff Bay, with respect to human health and environmental risks. The EPA and Department of 

Health found these risks to be low. However, nutrient levels and discoloured outflow from discharge 

may have impacted the inshore reef environment of Gerloff Bay. The LBMC, upon recommendations 

from the community and EPA, decided to limit flow path restoration to Bucks Lake, with potential to 

re-connect to Gerloff Bay only after many years of water quality testing, and positive results, in Lake 

Bonney, Bucks Lake and Gerloff Bay. 
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Measures of success  

The ecological outcomes of the project have been measured via annual waterbird counts of Bucks 

Lake (both aerial and land-based), annual shorebird counts and fish surveys (e.g. Bachmann et al. 

2014). Bucks Lake is now recognised as an important site for Little Galaxias. 

Water levels in Lake Bonney were unusually low following completion of the project in 2007, 

possible a consequence of the Millennium Drought, which may have affected the ecological 

response of Bucks Lake to restoration.  

Community involvement 

The restoration of Bucks Lake was a community led project, initiated by residents of Carpenters 

Rocks. As outlined above, community opinions shaped the project considerably. Several community 

meetings were held in Carpenters Rocks and attended by members of the LBMC, providing a forum 

for the community to articulate their own vision for the area and raise concerns.  

Following implementation of the project, the local community have contributed to measuring its 

outcomes by providing volunteer support to annual migratory shorebird counts at Bucks Lake and 

Lake Bonney. 

Key Learnings 

 As for many other hydrological restoration projects in the region, returning water to 

wetlands is a highly effective form of ecological restoration.  

 Successful wetland restoration can be initiated at a grass-roots level, by local community 

members with vision. 

 Formal, inter-agency collaboration can help overcome obstacles and community concerns 

across jurisdictions. 

 A patient and persistent approach to community engagement, with long term but flexible 

outcomes, pays off. 

Project Timeline 

 Concern about the ecological impacts of water pollution in Lake Bonney have existed for 

many decades. 

 Carpenter Rocks local Ian Mitchener had an elevation survey of the floodway alignment 

completed in 2002. 

 The floodway was constructed in 2007. 



Large-scale Habitat Restoration in the South East NRM Region 
 

 

Page | 131 

8.9 Pick Swamp hydrological restoration and revegetation 

Summary 

Name:  Pick Swamp 

Location : Approximately 30 km south-east of Mt Gambier  

Size: 130 ha wetland restoration area (of 230 ha land addition) 

Adjacent land use: Conservation Park, agriculture 

Tenure:  Conservation Park since 2010, private prior to purchase in 2005 

Background and Values 

The conservation values of Pick Swamp were first identified and recommended for protection in a 

1964 submission by the Field Naturalists’ Society of SA to the SA Government. The submission led to 

the creation of the Piccaninnie Ponds Conservation Park. However, Pick Swamp was initially not 

included, as a compromise during the landholder negotiations required to secure the new reserve. 

Pick Swamp remained largely intact until the early 1970s, when the property changed hands and was 

progressively drained and developed for agriculture. 

The Nature Conservation Society of South Australia delivered a regional project between 1999 and 

2001 that negotiated with farmers to fence off areas of remnant coastal wet heath from stock 

grazing in the South East of South Australia (Bachmann 2002). This project confirmed that stock 

grazing was indeed having a detrimental impact on remaining areas of this rare habitat and could 

readily be addressed through fencing. However, more importantly, this work also highlighted the 

fact that altered water regime caused by artificial drainage was actually a more insidious but less 

recognised threat. The areas being fenced were typically small fragments of what were once much 

larger coastal wetland systems and more than simply excluding livestock was needed to secure their 

effective conservation. The Pick Swamp restoration project began somewhat opportunistically. In 

May 2000, a survey was undertaken of Pick Swamp to record occurrences of the Swamp Antechinus 

(Antechinus minimus maritimus), an endangered species in South Australia (Bachmann 2001; 

Bachmann & van Weenen 2001). As well as recording the presence of this important species, these 

visits highlighted the existing conservation values and restoration potential of the property. This led 

to successful surveys for other threatened species over subsequent years, including fish (Yarra 

Pygmy Perch (Nannoperca obscura) and Little Galaxias (Galaxiella toourtkoourt)), orchids (Swamp 

Greenhood (Pterostylis tenuissima) and Late Helmet-orchid (Corybas sp. aff. diemenicus)) and 

reptiles (Eastern mourning skink (Lissolepis coventryi)). 
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In 2002, the property owner expressed interest in selling after 30 years of using the swamp for cattle 

grazing. Despite being largely drained and cleared, the property still retained an area of Silky Tea-

tree (Leptospermum lanigerum) dominated wet heath habitat in excellent condition, where several 

threatened species had been recorded. This area remained largely intact thanks to elevated ground 

water, being fed (under pressure) by permanent spring discharges that had not been effectively 

drained. These characteristics provided cause for confidence in the wider restoration potential of 

the property. 

Goals of the project 

The principal aims of this project were:  

 To secure the property and take a significant step towards conserving and restoring a karst 

rising-spring wetland system in its entirety. 

 To increase the area of protected land through land adjacent purchase and restoration.  

 To commence restoration of water levels in the system through regulation of artificial 

drains; improving the quality and connectivity of wetland habitats for a wide range of 

threatened species. 

 To establish a monitoring program commensurate with informing restoration outcomes. 

Pathway to success  

Piccaninnie Ponds Conservation Park became a protected area in 1969, now managed by the 

Department of Environment, Water and Natural Resources (DEWNR). However, its reserved status 

and impressive list of resident threatened species were disguising the fact that the wetlands of the 

Park had been in a state of slow decline as a result of earlier changes to the hydrology of the broader 

wetland system through artificial drainage. 

The adjacent property to the west, Pick Swamp, was placed on the open market in 2003, and the 

South Australian Government made an unsuccessful offer to purchase at that time. A subsequent 

negotiation with the new owner, led to the eventual purchase of the property by the State 

Government in 2005. The commencement of active restoration was dependent on completion of a 

third party grazing lease over the site that was in place until 2007, providing time for Departmental 

staff to plan and seek funding to implement the proposed restoration approach.  

The restoration of Pick Swamp has resulted in approximately 130 ha of land being permanently re-

inundated, and the aquatic component has recovered spectacularly with minimal subsequent 

management intervention. This recovery was aided by the fact that Pick Swamp was strategically 
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selected for its restoration potential; being adjacent to an existing Conservation Park and having 

excellent prospects for natural regeneration. As well as hosting a wide range of different vegetation 

types, Pick Swamp has become a stronghold for the nationally threatened Australasian Bittern 

(Botaurus poiciloptilus) and Little Galaxias (Galaxiella toourtkoourt), and a key drought refuge 

habitat capable of hosting thousands of waterbirds.  

 

Figure 8.9.1. Location of Pick Swamp (from Bachmann 2016) 

Measures of success  

Just five years after restoration works commenced in 2007, the site was included in the Piccaninnie 

Ponds Karst Wetlands Ramsar site listing at the end of 2012. The hydrological restoration of Pick 

Swamp resulted in approximately an extra 130 ha of land being permanently re-inundated, and the 

aquatic floristic component has recovered to an excellent degree with minimal management.  

Monthly bird surveys have been conducted at the site by members of Bird life South East South 

Australia since May 2007 to help monitor the recovery of the wetland system, with over 180 species 

so far recorded (B Haywood pers. comm. 2017). The site is now also an important drought refuge in 

the wider landscape, hosting thousands of waterbirds at key times especially noted during the 

droughts of 2006/07 and 2011/12 (BirdLife SE SA, unpublished data). There are now 36 different 

vegetation associations recorded in the Piccaninnie Ponds Karst wetland system (Ecological 

Associates 2008), and Pick Swamp has become a stronghold for the Australasian Bittern (Botaurus 

poiciloptilus) and Little Galaxias (Galaxiella toourtkoourt), both nationally threatened species 

(Bachmann et al. 2014; Veale & Whiterod 2014). 
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Community involvement  

There has also been a significant monitoring and revegetation programme, widely supported by a 

range of local community volunteer groups, with the latter helping to rapidly transforming habitat 

on the terrestrial and wetland edge portions of the property. 

The location of the property, being only situated half an hour from Mt Gambier, has especially lent 

itself to active community involvement in the restoration journey. It has also made the site a 

favoured destination for educational excursions. 

Key Learnings 

Some key observations from the restoration journey are: 

 The importance of becoming intimately familiar with the history and values of a site, and 

identifying the ingredients for restoration, especially topography and water security. 

 Spontaneous recovery of biodiversity values (including threatened species) has been 

extremely successful and has a huge role to play in wetland restoration at strategically 

selected sites – this approach is now proven in the coastal rising springs with permanent 

inflows, and has inspired similar projects elsewhere. 

 The immense value of involving the community in on-ground restoration success. 

 See the paper Restoration journey of the Piccaninnie Ponds Karst Wetlands (Bachmann 2016) 

for more information on the wider restoration story of the wetland complex. 

Project Timeline 

2005: The South Australian Government purchased Pick Swamp. Active restoration works did not 

commence immediately, with an existing third-party grazing lease in place until mid-2007.   

2007: After minor trial works in 2006, the formal hydrological restoration of Pick Swamp commences 

with blocking of internal drains across the property in June 2007.  

2009: A levee bank is constructed to tie into the regulating structures built in 2008, providing full 

water management control at Pick Swamp and ensuring the neighbouring property (Green Point) is 

protected from inundation.  

2010: The 2005 land purchase is proclaimed in November 2010, formally expanding the boundary of 

Piccaninnie Ponds Conservation Park. 

2012: Pick Swamp (along with the wider Piccanninie Ponds Karst Wetlands) becomes formally 

recognised as a wetland of international importance under the Ramsar Convention. 
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8.10 Wandilo Pasture Strip revegetation 

Summary 

Name:  Re-greening the Pasture Strip 

Location : Approximately 20 km north-west of Mt Gambier  

Size: 181 Ha 

Adjacent land use: Conservation area, forestry, and grazing 

Current land use:  Conservation area and forestry 

Background and Values 

An area originally cleared in the 1930s for the intended purpose of growing Pinus radiata 

plantations, the majority of the site remained grazed until the 1960s when the northern section was 

planted. This area failed due to inundation and was eventually abandoned after Ash Wednesday 

bushfires in 1983 burnt through the site destroying all plantations. From this time, the area was 

considered a ‘green strip’ firebreak and was used as a grazing block for the then SA Department of 

Primary Industries. In 2008, ForestrySA planned to establish plantation again due to the drying of the 

site after the Millennium Drought. Subsequently, funding received from the Native Vegetation 

Council SEB fund was used to assist in the restoration of the strip (outside of the plantation areas) 

and to address weed issues in the adjacent native forest reserves.  

Restoration proved difficult in the first few years of this grant especially with the establish of large 

areas of revegetation in previous pastured areas, so some parts of the site have remained un-

managed in readiness for another attempt. During the initial restoration program, rare plants and 

animals were found including Painted and Latham’s snipe, Swamp skink, Smooth frog, Swamp Daisy-

bush (Olearia glutinosa) and Pale Vanilla-lily (Arthropodium milleflorum). The adjacent remnants 

(Wandilo and Hackett Hill NFRs) are home to two nationally listed fauna species; Southern Brown 

Bandicoot and Red-tailed Black Cockatoo (RTBC). Wandilo NFR has historically supported the RTBC, 

especially in the mid-2000s with over 100 birds regularly sighted in the reserve. Wandilo and Hackett 

Hill NFRs are also a stronghold for the Southern Brown Bandicoot in the district and contain good 

examples of the threatened Swamp gum grassy woodland community (Haywood 2016).  

Goals of the project 

The primary goal of the project was to restore examples of mixed woodlands, especially Swamp gum 

grassy woodland, and wet heathland to benefit a range of species and habitats, especially the 

Southern Brown Bandicoot and Red-tailed Black Cockatoo. 
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Figure 8.10.1. Location (top) and landscape neighbourhood scores (bottom) of Wandilo pasture 
strip. 
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Table 21. Threatened species of the Wandilo Pasture Strip area. 

 Common name Scientific name EPBC NPWSA SE Region 

Fl
o

ra
 

Pale Vanilla-lily Arthropodium milleflorum  V VU 

 Juncus amabilis  V VU 

*Sticky Daisy-bush Olearia glutinosa  E CR 

*Cow slip Orchid Diuris chryseopsis  E VU 

Fa
u

n
a 

Red-tailed Black Cockatoo 

(south-east subspecies) 

Calyptorhynchus banksii 

graptogyne 

EN E EN 

Southern Brown Bandicoot (SA 

mainland and KI ssp) 

Isoodon obesulus obesulus EN V  

Yellow-footed Antechinus Antechinus flavipes  V  

*Swamp Skink Lissolepis coventryi  E EN 

*Painted Snipe Rostratula australis  V CR 

*Latham’s Snipe Gallinago hardwickii  R RA 

*White-bellied Cuckoo-shrike Coracina papuensis  R VU 

Data source: Biological Databases of South Australia (BDBSA) except * Bryan Haywood, NGT, pers. comm. 
Conservation ratings: EPBC (Environment Protection and Biodiversity Conservation Act 1999 list of threatened species): CR = critically 
endangered; EN=endangered; VU=vulnerable; NPWSA (State conservation status as listed in the National Parks and Wildlife Schedules): E = 
endangered, V = vulnerable; Regional (Regional Status Codes – Gillam and Urban, 2011): RE = regionally extinct; CR = critically endangered; 
EN=endangered; VU=vulnerable 

Pathway to success  

 Good weed control practices 

 Use a variety of establishment techniques 

Measures of success  

 Successful revegetation establishment 

 Hydrological improvements of the wetlands and watercourse 

Community involvement  

 Monitoring of fauna species recovery 

 Community planting days 

Key Learnings 

 Overcoming the difficulties in establishing revegetation in a pastured paddock  

 Need to develop staged revegetation plan including long term weed control program for 

revegetation activities 

 


