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EXECUTIVE SUMMARY 

This Icon Site Environmental Management Plan is a step towards maintaining and enhancing the 
ecological character of the Lower Lakes, Coorong and Murray Mouth through clever delivery of 
environmental flows and a more ecologically and culturally sensitive approach to managing the 
system. 
 
The plan is a ‘living document’: it will be refined as our understanding of the Icon Site increases. 
Adaptive management or ‘learning by doing’ will enable new knowledge gained through activities 
and research at the Icon Site to be incorporated into the plan over time. 
 
In the short term, given meagre flows and predictions of continuing dry conditions, options are limited 
for delivering and managing additional flows for ecological benefit at the Icon Site. However, some 
immediate actions are feasible. Even with limited water ecological benefits can be achieved, 
particularly in relation to using fish passages and extending barrage releases for as long as possible.   

The Icon Site 
Six Icon Sites (formerly defined as Significant Ecological Assets) have been identified across the 
Murray-Darling Basin as part of the Living Murray. The area encompassing the Lower Lakes, 
Coorong and Murray Mouth was selected as one of these Icon Sites because of its unique ecological 
qualities, recognised both nationally and internationally, and its hydrological significance. The Icon 
Site also has social, cultural and economic values for local and state communities including the 
Ngarrindjeri, the traditional owners of the region, for whom the lands and waters (or Ruwe), are a 
living body.  
 
These values are under threat, primarily due to diminished and altered flows reaching the Icon Site. 
Extensive river regulation and excessive water extraction have degraded habitats, reduced water 
quality and constricted the Murray Mouth.  
 
Three ecological objectives have been established for the Icon Site: 
 

• An open Murray Mouth 
 

The Murray Mouth is the key to a healthy Coorong ecosystem. An open mouth allows varying tides in 
the Coorong to maintain mudflat habitat for waders and provides cool, oxygenated flows to the 
Coorong. It provides appropriate salinity and water levels for healthy populations of Ruppia (a key 
aquatic plant), fish breeding, water birds and macroinvertebrates. An open mouth is also strongly 
connected to the cultural health of the Ngarrindjeri people. 
 

• Enhanced migratory water bird habitat in the Lower Lakes and Coorong 
 

A natural wetting and drying cycle for mudflats in the Lower Lakes and Coorong is essential to 
maintain large populations of migratory wading birds for which the area is renowned. Wading birds 
rely on tidal variation to forage on the mudflats. Inappropriate water level variability can also affect 
populations of macroinvertebrates and Ruppia which are key food resources for waders in the 
Coorong. 
 

• More frequent estuarine fish spawning and recruitment 
 

When the barrages are open, fresh water flows from the Lower Lakes and mixes with the saltier water 
of the Coorong, creating estuarine or brackish conditions. This area of medium salinity water is 
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critical for estuarine-dependent fish species, creating habitats rich in food and shelter, facilitating 
spawning and allowing connectivity between the river and the sea. 

Environmental Management Plans 
Each Icon Site has an Icon Site Environmental Management Plan which identifies the environmental 
flow needs of the Icon Site and how these flows can best be delivered and managed within the Icon 
Site. This plan for the Lower Lakes, Coorong and Murray Mouth includes: 

• ecological targets, specifying particular species and areas within the Icon Site requiring action 
to achieve the objectives listed above; 

• conceptual models, showing the complexity of the system and how changes in one part of the 
system can affect others; 

• management options for delivering water to the Icon Site and managing flows within the Icon 
Site; 

• a Barrage Operating Strategy, including a complementary decision support system;  
• a process for prioritising competing actions, including consideration of potential risks; and 
• the basis for a monitoring and evaluation framework.  

Targets 
Ecological targets identified in the plan include: 
 
Coorong – North Lagoon 

• Enhance Ruppia megacarpa colonisation and reproduction 
• Enhance and maintain benthic diversity in the estuarine-lagoonal invertebrate populations  
• Maximise mudflat exposure during Summer 
• Maintain sediment size range in mudflats 
• Establish and maintain organic content for mudflats 

 
Coorong – South Lagoon 

• Enhance Ruppia tuberosa colonisation and reproduction 
• Establish viable invertebrate populations 
• Maximise mudflat exposure during Summer 
• Establish and maintain organic content for mudflats 
• Management of flows to South Lagoon to provide conditions for growth and spawning of 

Small-mouth Hardyhead 
 
Lower Lakes 

• Maintain aquatic and floodplain vegetation 
• Maintain and enhance habitat for native fish 
• Expose mudflats during Summer around the lake edge 
• Improved spawning and recruitment success for Murray Hardyheads and Pygmy Perch 

 
Murray Mouth 

• The Murray Mouth open 100% of the time through freshwater outflows with adequate tidal 
variations to meet the needs of the Coorong ecosystem 

 
Murray Mouth Estuary and Coorong 

• Establish and maintain variable salinity regime with >30% of area below sea water salinity 
concentrations 

• Maintain the 1% flyway population level for Sharp-tailed Sandpiper, Curlew Sandpiper, Red-
necked Stint, Sanderling, Common Greenshank and Banded Stilt 
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Lakes and Coorong  

• Successful spawning and recruitment of Black Bream and Greenback Flounder 
• Improved connectivity between Lower Lakes and Coorong to facilitate required fish passage 

between freshwater and estuarine habitats 
• Improved connectivity between Coorong and the sea to facilitate required fish passage 

between habitats for juvenile and adult life-history stages of lampreys, eels and mulloway 
• Management of flows to South Lagoon to provide conditions for growth and spawning of 

Small-mouthed Hardyhead 
• Improved spawning and recruitment success in the Lower Lakes for endangered fish species, 

including Murray Hardyheads and Pygmy Perch 
• Safeguarding minimum water levels in the Lower Lakes to maintain core fish habitats 
• Improved large-bodied freshwater fish spawning and recruitment success in the Lower Lakes 
• Management of alien fish species through manipulation of environmental flows 
• Management of flows to Southern Ocean to provide diatoms for off-shore cockle communities  

Actions 

Delivering water to the Icon Site 
This includes investigating options for operational changes upstream in the River Murray, and 
utilising flows from the Eastern Mount Lofty Ranges and Upper South East Drainage Scheme. 

Water management within the Icon Site 
This involves manipulating lake levels to mimic more natural conditions and operating the barrages in 
a more ecologically responsible way. A major section of the plan is a Barrage Operating Strategy 
which proposes changes to the current ‘fill and spill’ method of operation to extend releases for as 
long as possible and release water before inflows reach the lakes. Combined with the opening of 
fishways, these changes could provide significant benefits to the ecology of the Icon Site. 

Complementary management 
Actions to complete these initiatives are also needed, including: 

• dredging the Murray Mouth to maintain connectivity with the Coorong; 
• improving water quality, primarily through continuing irrigation reforms; 
• fisheries management for the long term sustainability of the lakes and Coorong fishery; and 
• other land management actions, including management of significant Ngarrindjeri sites. 
 

Implementation 
Work is needed in several areas to further inform and progress the development and implementation 
of the Icon Site Environmental Management Plan. This includes: 

• community consultation; 
• improving knowledge; 
• ecological monitoring, including development of a monitoring and evaluation framework; and 
• adaptive management arrangements. 

 
The consultation process has provided valuable input to the development of the plan. Community 
consultation and involvement will continue to be essential for the ongoing development, 
implementation and monitoring of plans, works and actions. These processes will aim to involve all 
relevant stakeholders, interest groups and individuals with an interest in the management of the Icon 
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Site. The Ramsar Taskforce was engaged on an interim basis as the Community Reference Group 
(CRG) for development of the Icon Site plan, and cultural input was provided by the Ngarrindjeri. 
 
A formal Community Reference Group has been established to provide ongoing input to the plan and 
its implementation. Input will be sought as early as possible during planning on specific 
environmental flow projects and on-ground works. In addition, partnerships will be formed with the 
Ngarrindjeri people and other key interest groups.  
 

The future 
Proposed changes to the operation of the barrages and lake levels are constrained by the existing 
structures and needs of other users. Possible improvements are limited by water availability, the 
physical constraints of the system, the operation of locks and weirs upstream and the small range in 
which lake levels can be manipulated. 
 
While the Lower Lakes will be operated at a greater range of water levels, limits on the upper and 
lower levels have been set to minimise the risks to other users while providing ecological benefits. 
Lake levels would only remain lower or higher than normal for short periods of time. 
 
Improving the way that we manage water within the Icon Site will improve the ecological health of 
the system, which in turn will benefit the communities and industries which depend on it. The 
increased use of fish passages on the barrages will help improve the health of the fish communities of 
the lakes and Coorong. Delivering water to the ailing Coorong will improve water quality that will 
benefit irrigation, and a healthier Icon Site environment will improve tourism, which has further 
benefits for the regional economy. 
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1. INTRODUCTION 

1.1 THE LIVING MURRAY: AN IMPETUS FOR CHANGE 
In 2002, the Murray-Darling Basin Ministerial Council established the Living Murray in response to 
concerns about the declining health of the River Murray system. The initiative aims to return the 
system to a healthy working river: 
 

…a healthy River Murray system, sustaining communities and preserving unique values 
(March 2001). 

 
To this end, the Murray-Darling Basin Ministerial Council made a landmark decision in November 
2003. The initial focus, or First Step decision, was to achieve specific environmental outcomes and 
objectives for six Icon Sites across the Basin (Figure 1.1) (MBDC, 2004b). 
 
The area encompassing the Lower Lakes, Coorong and Murray Mouth was named as one of these 
Icon Sites (see Figure 1.2).  
 
The First Step decision involves recovering water over a five year period to reach an estimated 
average of 500 gigalitres (GL) of new environmental water per year. To achieve this, the 
‘Intergovernmental Agreement to Address Water Over-allocation and Achieving Environmental 
Objectives in the Murray-Darling Basin‘ (MDB-IGA) was signed in June 2004. This agreement, and 
subsequent Living Murray Business Plan (MDBC, 2004b), provides for the recovery of water for 
environmental flows and mandates the development of: 

• the Living Murray Business Plan, describing how the objectives of the agreement are to be 
achieved (see Appendix A); 

• the Living Murray Environmental Watering Plan, which provides a framework for 
managing environmental flows across the entire Murray-Darling system; and 

• an Icon Site Environmental Management Plan (ISEMP) for each of the six Icon Sites, 
identifying how to deliver and manage environmental flows at each Icon Site. 

 
A summary of related plans and strategies is presented in Appendix B. 
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Figure 1.1 Location of the six Icon Sites in the Murray-Darling Basin 
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Figure 1.2 Lower Lakes, Coorong and Murray Mouth Icon Site 
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1.2 ABOUT THIS DOCUMENT 

Purpose  
Each ISEMP includes management objectives and targets, water delivery options and the 
specific watering regimes (including flow, volume, timing, duration and security) required at 
each Icon Site to maximise ecological benefits. Icon Site plans are designed to be ‘flow 
ready’. They outline actions and decisions to be taken during flow events, while also 
providing a framework for managing water at other times. Water will be managed at two 
spatial scales – the Icon Site scale and river system scale – through the Icon Site plans and 
Living Murray Environmental Watering Plan, respectively.  
 
In particular, this Icon Site plan covers: 

• the Lower Lakes (Lake Alexandrina and Lake Albert), isolated from the rest of the 
Icon Site by a system of barrages; 

• the Coorong, a 140 km long expanse of water, separated from the Southern Ocean by a 
narrow coastal dune barrier; and 

• the Murray Mouth, an extremely dynamic and constricted tidal inlet where the River 
Murray reaches the sea (see Figure 1.2). 

 
The plan has important links to many existing initiatives and strategies, such as South 
Australia’s Environmental Flows Strategy (DWLBC, 2005), the Coorong and Lakes 
Alexandrina and Albert Ramsar Management Plan (DEH, 2000), and relevant state and 
federal legislation including the Environment Protection and Biodiversity Conservation Act 
1999 and the Aboriginal Heritage Act 1988 (see 
Appendix B for details).   

Ramsar status and obligations 
 

This Icon Site plan endorses the vision for the 
Coorong and Lower Lakes Ramsar area: 

 
Conservation of the Coorong and Lower Lakes 
Ramsar Wetlands by incorporating the world’s 

best practice in integrated natural resource 
management to: 

• Conserve the environmental and ecological 
attributes of the wetlands for the benefit of 
future generations. 

• Use the natural resources of the wetlands in 
a sustainable manner that is compatible with 
the maintenance of the ecosystem functions. 

• Protect and restore natural habitats. 

• Restore viable populations of native species. 

• Increase community commitment and 
awareness, including recognition of the 
Ngarrindjeri association with the area. 

• Improve water quality and increase flows 
through the wetlands. 

• Fulfil Australia’s obligations under the 
Ramsar Convention and other international 
agreements. 

Implementation 
The plan is being implemented through strategic 
partnerships with government agencies and key 
interest groups. A management structure has 
been established to ensure a coordinated 
approach to managing the Icon Site. This 
structure includes:  

• South Australian Lower Murray 
Coordinating Committee 

• Lower Lakes, Coorong and Murray 
Mouth Icon Site Plan Community 
Reference Committee 

• Environmental Flows Working Group 
• Ngarrindjeri Nation through the 

Indigenous Facilitator 
• River Murray Water  
 

Appendix C outlines the roles and 
responsibilities of these groups. 
 
Appendix D outlines the budgets for works under 
the MDBC Environmental Works and Measures 
Program and for further development and 
implementation of the ISEMP. 
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Table 1.1 Partnerships for managing the Lower Lakes, Coorong and Murray Mouth Icon 
Site 

 
 

SA LOWER MURRAY COORDINATING COMMITTEE 
  

Partners Advisory groups 
  

DWLBC Community Reference Group 
DEH – National Parks and Ramsar Environmental Flows Working Group 

PIRSA -Fisheries Ngarrindjeri Nation through Indigenous 
Facilitator 

SA MDB NRM Board Knowledge Advisory Group 
SA Water CLLAMM Ecology 

Commonwealth DEH  
MDBC – River Murray Water  
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Figure 1.3 The Coorong showing the three regions defined by salinity regime 
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2. BACKGROUND 

2.1 LOCATION AND DESCRIPTION 
The Lower Lakes, Coorong and Murray Mouth Icon Site is located at the downstream end of 
the River Murray system. The River Murray terminates at the Southern Ocean in South 
Australia, where it passes through the Lower Lakes (Alexandrina and Albert), the Murray 
Estuary, the Coorong and, finally, the Murray Mouth. This partially accounts for its unique 
ecological qualities and the challenges in managing the area (DWLBC, 2002). The complex 
ecology of the area has been compounded by a system of barrages which isolate the Lower 
Lakes from the Murray Mouth and Coorong. 
 
For the Ngarrindjeri people, the area is recognised as the place where the fresh and salt waters 
meet and mix, an important place for the reproduction of life. The Lower Lakes, Coorong 
(Kurrangk) and Murray Mouth are part of an active Ngarrindjeri Native Title Claim, which 
includes the river channel and sites upstream from the Icon Site.  
 
2.1.1 THE COORONG  
The Coorong is a 140 km long expanse of water, separated from the Southern Ocean by a 
narrow coastal dune barrier. It forms part of the extensive wetland system of the Lower 
Murray, which covers a total area of 660 km2 (AWE, 2003). In addition to local runoff and 
rainfall, the Coorong receives inflows at its northern extremity from the River Murray, 
groundwater inputs, and inflows into the South Lagoon from the Upper South East Drainage 
Scheme via Salt Creek. 
 
The Coorong is the only estuarine area within the River Murray system. It can be divided into 
three distinct regions based on different salinity patterns – the Murray Estuary, North Lagoon 
and South Lagoon (Figure 1.3). The salinity of the Coorong increases with distance from the 
mouth, but does not increase in a uniform gradient: it changes from estuarine in the Murray 
Estuary, influenced by freshwater flows over the barrages, to hypersaline in the South 
Lagoon.  
 
Murray Estuary 
The Murray Estuary includes the area around the Murray Mouth from the Goolwa barrage to 
Pelican Point and encapsulates the Goolwa, Coorong and Mundoo channels. The area is 
naturally estuarine, but salinity levels fluctuate widely due to barrage-regulated flow. The 
lagoon environment, which includes habitats such as exposed mudflats, Ruppia megacarpa 
beds and shallow waters, provides important foraging grounds for many wader bird species. 
 
North Lagoon 
The North Lagoon is characterised by similar conditions as the Murray Estuary, with barrage 
releases controlling salinity. The salinity gradient increases southwards along the North 
Lagoon, which extends from Pelican Point to Parnka Point, where it reduces to a small 
bottleneck that separates it from the South Lagoon. 
 
South Lagoon 
South of Parnka Point, the South Lagoon extends past Salt Creek where it becomes a series of 
hypersaline ephemeral lagoons. The South Lagoon varies from estuarine to hypersaline. 
 
The ‘natural‘ salinity of the Coorong is under debate.It is believed that the Coorong is more 
saline now than prior to river regulation (Geddes and Hall, 1990). Gell and Haynes (2005) 
suggest that it became more saline after 1940 but even more so after 1980. Their research also 
suggests that prior to European settlement, the South Lagoon was brackish with some areas 
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near the junction with the North Lagoon rising to hypersaline concentrations after periods of 
low flow as indicated by diatom assemblages. They also state that there has been a rapid 
increase in the sedimentation rate since European settlement. 
 
2.1.2 MURRAY MOUTH 
The Murray Mouth is a tidal inlet restricted by the accumulation of dune material on the 
flanking spits of Sir Richard Peninsula and Younghusband Peninsula. It is located in a high-
energy environment and is extremely dynamic. The location, size and shape of the mouth and 
the adjacent estuary are dictated by a combination of river flows, tidal flows and ocean and 
coastal processes (Harvey, 2002).  
 
Large volumes of sand are continually being moved through the mouth by daily tides. The 
capacity of the tides to transport sand depends on two main factors — tidal velocity and 
wind/wave action in the immediate vicinity of the mouth. Tidal velocity is determined by the 
tidal range, flow over the barrages and the existing water level in the estuary. Even small river 
flows counteracting the incoming tide may result in a significant reduction in the consequent 
sediment load in the mouth region (Harvey, 2002). 
 
2.1.3 LAKES ALEXANDRINA AND ALBERT   
The Lower Lakes are isolated from the Murray Mouth and Coorong by a system of barrages, 
with 593 independently operated gates across five structures. They were constructed between 
1935 and 1940 to provide fresh water for irrigation, stock and domestic purposes (MDBC, 
2004d). Two fishways have been installed on Tauwitchere barrage and one on Goolwa 
barrage to enable fish movement between the Lower Lakes and the Murray Mouth/Coorong. 
Forty-one automated gates operate at the barrages, 24 on Tauwitchere barrage, 12 on Ewe 
Island barrage and 5 vertical spindle gates on Mundoo barrage. These were installed to enable 
the gates to be operated more safely and efficiently. More gates will be installed in the future.  
 
Prior to European settlement, the Lower Lakes were predominantly fresh, with river water 
discharging to the sea and keeping the Murray Mouth clear. Saltwater intrusions into the lake 
environment were not common until after 1900 when significant water resource development 
had occurred in the River Murray system (Sim and Muller, 2004). Short-lived intrusions of 
saltwater would occur during periods of low flow down river, resulting in a lower lake level, 
however it appears that only small areas of the lakes, around the mouth and channels, were 
affected. 
 
The Lower Lakes system would have offered a mosaic of fresh, brackish, saline and 
hypersaline fringing wetland systems that interconnected across time and space (MDBC 
2004c). 

2.2 VALUES OF THE ICON SITE 
The Lower Lakes, Coorong and Murray Mouth Icon Site offers diverse environmental, 
economic, social and cultural values. Failure to address ecological degradation in the region 
threatens the extensive values of the Icon Site and the communities that rely on them for their 
economic prosperity and social and cultural well-being.  
 
2.2.1 ENVIRONMENTAL 
The Lower Murray environment includes a diverse range of ecological systems covering the 
full spectrum between hypersaline and freshwater environments as well as ephemeral to 
permanently watered systems (EconSearch, 2004a). Since European settlement, the ecological 
character of the site has greatly changed. The ecological character of this Ramsar site has 
been reviewed and a report released (Phillips and Muller, 2006).  
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Water birds and waders 
The Coorong and Lower Lakes provide habitat for over 85 species of water birds and support 
over half of the water birds found in South Australia. It is ranked within the top six water bird 
sites in Australia, based on the diversity and abundance of species. The mudflat habitats and 
samphire communities are particularly significant as they provide important foraging sites for 
waders (EconSearch 2004a).  
 
Significant numbers of nine wader species regularly use the Coorong lagoon system. These 
comprise four long-distance migrants that breed in Siberia – Red-Necked Stint, Curlew 
Sandpiper, Sharp-Tailed Sandpiper and Common Greenshank – and five species that breed in 
Australia – Banded Stilt, Blackwinged Stilt, Red-Necked Avocet, Red-Capped Plover and 
Masked Lapwing. (Appendix E lists the bird species found in the Lower Lakes and Coorong.) 
 
The South Lagoon supports a limited number of crustaceans which, in conjunction with the 
seeds of Ruppia species and small fish (such as the small-mouthed hardyhead), provide forage 
for water bird species.  
 
The Ngarrindjeri have a spiritual relationship with the birds in their country. They feature in 
Ngarrindjeri creation stories and many Ngarrindjeri families have water birds as Ngartjis 
(totems) (Berndt and Stanton, 1993; Bell, 1998). 

Fish 
The Murray Estuary is ecologically significant and economically important for the lakes and 
Coorong fishing industry. It provides a safe haven for many juvenile fish species 
(EconSearch, 2004a). Over 78 species of fish have been recorded in the area, although 34 of 
these are of marine origin and are only irregular visitors to the Coorong (Higham et al., 2002). 
Other commercially important estuarine species, such as Black Bream (Acanthopagrus 
butcheri), Yellow-eye Mullet (Aldrichetta forsteri) and Greenback Flounder (Rhombosolea 
tapirina), are thought to utilise the area for breeding after receiving freshwater flow cues. 
Common native estuarine species in the Coorong include River Garfish (Hyporhamphus 
regularis), Congolli (Pseudaphritis urvillii) and Flat-headed Gudgeon (Philypnodon 
grandiceps) (Higham et al., 2002). Appendix F lists the fish species that have been recorded 
at the Icon Site.  
 
Freshwater flows from the Lower Lakes allow mixing in the Coorong, creating estuarine 
conditions critical for the recruitment success of estuarine-dependent fish species. Increasing 
salinity negatively affects species distribution and diversity (Geddes and Butler, 1984; 
Geddes, 1987; Geddes and Hall, 1990). Freshwater flows into the Coorong during 
Spring/Summer are believed to stimulate estuarine species to spawn. A protracted period of 
estuarine condition extending to late Summer with a gradual tail-off of freshwater flows to the 
Coorong, and a gradual change of salinity, is believed to be critical to enhance the survival of 
larval and juvenile fish. Freshwater flows and fish passage between the sea, the Coorong and 
Lower Lakes are also critical for the migration needs of diadromous species (such as lamprey 
and eels) to complete their life cycle (AWE, 2003). 
 
The Ngarrindjeri hold significant knowledge of the fish in the region. In the Ngurunderi 
creation story, Ngurunderi created the fish species in the area where the fresh and salt waters 
meet (Bell, 1998). 

Aquatic vegetation 
Coorong 
Submerged aquatic vegetation in the Coorong is dependent on the salinity and water regime. 
Main species found in the Coorong include Tuberous Tassel (Ruppia tuberosa), Large-fruit 
Tassel (Ruppia megacarpa), Musk Grass or Stonewort (Lamprothamnium papulosum), Long-
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fruit Water Mat (Lepilaena) and seagrasses (Cladophora and Zostera) (Oborne, 2003). 
Ruppia is a very important species in the food chain, particularly for waders and water birds.  
 
Ruppia megacarpa is found in the North Lagoon and is a seed-bearing perennial plant 
requiring permanent water cover.   
 
Submerged vegetation in the South Lagoon is characterised by extensive areas of Ruppia 
tuberosa, Lepilaena and Lamprothamnion (EconSearch, 2004a). However, these areas have 
greatly declined in extent and quality. These submerged plants are a critical component of the 
habitat as they provide a source of detritus for benthic communities and architecture for 
juvenile fish, invertebrate and biofilm habitat. R. tuberosa is an annual plant which survives 
by producing seeds and turions through Spring and Summer. (Oborne, 2003). 
 
Lower Lakes 
Submerged aquatic plant communities were once extensive in the lakes system and included 
species such as Ribbon Weed (Vallisneria Americana), Lax-Marshflower (Villarsia 
reniformis), Water Ribbons (Triglochin procerum), Swamp Lily (Ottelia ovalifolia), 
Pondweeds (Potamogeton spp.) and Milfoils (Myriophyllum spp.). 
 
Sections of the near shore environment around Lake Albert have extensive, highly significant 
Phragmites australis and Typha domingensis reed beds which provide excellent sheltered 
habitat for a range of fish and other vertebrate species, as well as long-term rookery sites for 
ibis, spoonbill and cormorants (EconSearch, 2004a).  
 
Saline wetlands have also fringed the lakes since pre-European times, but now only exist 
along a limited area of lakeshore. These areas supported saline-adapted plant communities, 
such as samphire shrubland, an important feeding habitat for migratory waders, waterfowl, 
and water birds (EconSearch, 2004a). In good condition, they support diverse faunal 
assemblages and several areas of seasonally inundated Swamp Paperbark (Melaleuca 
halmaturorum). 
 
Fresh wetland areas would have received significant fresh water inputs from Eastern Mount 
Lofty Ranges streams, localised run-off, or infrequent, but extensive, flooding of the River 
Murray and would have supported a range of submerged and emergent freshwater plant 
communities.  The rejuvenation of these breeding grounds is important for a healthy 
Ngarrindjeri cultural economy. 
 
Figure 2.1 shows the location of remaining wetland and saline vegetation areas around the 
Lower Lakes and Coorong. 
 
2.2.2 NGARRINDJERI RUWE 
 
The Lower Lakes and Coorong region is of high cultural, economic, spiritual and social value 
to the Ngarrindjeri people. The Ngarrindjeri are the traditional owners of the region and 
maintain a continuous, strong relationship with their land and waters (Ruwe). Dreaming 
stories, and archaeological, anthropological and historical evidence all support Ngarrindjeri 
traditional ownership (NRWG, 1998). A wide range of archaeological sites have been 
identified, such as shell middens, quarries, open campsites, rock paintings and engravings, 
burial grounds and sacred and ceremonial sites (EconSearch, 2004a). Figure 2.2 shows some 
of the main language groups associated with Ngarrindjeri lands. 
 
The River Murray brings life to the Ngarrindjeri in a practical and spiritual sense. It is central 
to culturally significant teachings, such as Ngurunderi and the Seven Sisters, which describe 
how the land, water, animals and people came to be (NRWG, 1998). 
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The fish, birds and other living things are the Ngartjis (totems) of the Ngarrindjeri people, 
with which they have a strong spiritual connection and a responsibility to protect. 
Ngarrindjeri culture and spirituality provides a unique perspective on the values of this 
location and the maintenance of its habitats (NRWG, 1998). 
 
Ngarrindjeri social, recreational, economic and spiritual activities are intertwined and 
governed by Ngarrindjeri laws. The Ngarrindjeri engage in most social and recreational 
activities pursued by the non-Indigenous community in accordance with Ngarrindjeri 
traditions. Education is always a part of Ngarrindjeri use of their Ruwe. Cultural knowledge is 
reinforced and passed on through social and recreational activities such as cultural affirmation 
programs. 
 
The Ngarrindjeri are engaged in mainstream economic activities, such as cultural tourism, 
education and awareness programs, retail, and community service programs, all of which 
contribute to the broader regional economy. They also rely on the health of the Lower Lakes, 
Coorong and Murray Mouth for their cultural economy. The condition of the system affects 
traditional practices such as fishing, hunting, gathering eggs, collecting reeds and making 
traditional wares (for example, baskets). 
 
Ngarrindjeri believe that the Icon Site must be preserved for the benefit of future generations. 
A proper relationship and role in the management of the land is a fundamental platform in 
building and maintaining Ngarrindjeri culture and self-respect. Ngarrindjeri believe that their 
future involvement in the management of the land would be positive and beneficial to all 
members of the community, both Indigenous and non-Indigenous, and would represent a 
significant step in the process of reconciliation. The strengthening of Ngarrindjeri people and 
their culture requires a serious involvement in the management of their traditional lands 
(NRWG, 1998). 
 

2.2.3 NGARRINDJERI CULTURAL WATER 
 
Ngarrindjeri lands and waters is a living body. It must be healthy for Ngarrindjeri people to be 
healthy. This isa human right. Ngarrindjeri people need to manage the health of Ngarrindjeri 
Ruwe (lands and waters) according to Ngarrindjeri laws and traditions. For example, cultural 
flows are essential for the continued breeding and health of Ngarrindjeri Ngartjis (totems). 
Ngarrindjeri people believe that the Ngarrindjeri Nation's health depends on the health of our 
Ngartjis. This cultural flow is also essential for our Ngarrindjeri cultural heritage sites. Some 
areas are of high Ngarrindjeri cultural significance but have not been identified as being 
environmentally significant. Ngarrindjeri leaders need access to cultural flows to maintain the 
health of these places. Ngarrindjeri people wish to be actively supported in determining the 
priorities and allocations for cultural water flows and in continuing Ngarrindjeri research into 
Ngarrindjeri Ruwe. 
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Figure 2.1 Wetland/fringing vegetation around the Lower Lakes and Coorong 
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Figure 2.2  Ngarrindjeri country 
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2.2.3 SOCIAL AND RECREATIONAL  
 
The Lower Lakes, Coorong and Murray Mouth are popular areas for recreational activities 
including fishing, swimming, canoeing, sailing and water-skiing. Picnicking, camping, 
sightseeing, bird watching and touring are also popular (EconSearch, 2004a). The Coorong 
and Lower Lakes have become important locations for recreational boating and fishers due to 
the quality of the natural environment and the presence of species such as mulloway. 
 
There are also less tangible values associated with the Icon Site; its natural attributes are 
important to both residents and visitors. People living in the area have a strong affinity with 
the site’s aesthetics while, perhaps most importantly in the case of its Ramsar listing, others 
derive ‘existence value’ from the Icon Site – that is, they gain satisfaction purely from the 
continued existence of the site (DEH, 2000). While this may not involve physical use of the 
Icon Site’s natural resources, such values are nonetheless significant and must also be 
considered. 
 

2.2.4 Economic  
 
The Lower Lakes, Coorong and Murray Mouth support a range of economic industries 
including irrigated and dryland agriculture, commercial fishing, tourism, recreation and 
manufacturing. All rely on the ecological health of the Icon Site for their wealth. A healthy 
ecosystem ensures the existence of large and viable populations of fish for commercial and 
recreational fishing; good quality water for irrigation; healthy bird numbers for ornithologists; 
the maintenance of the vitality of its Indigenous people; and an aesthetically attractive and 
pleasing environment for people to enjoy.  
 
In terms of both production and employment value, agriculture is the most important industry 
with viticultural production being the most significant component. In 2003, Langhorne Creek 
became South Australia’s second largest grape-producing region behind the Riverland. Milk 
production, horticulture and cereals are also major contributors (EconSearch, 2004a). For 
example, the Lower Lakes dairy area has grown significantly during the last 10 years, with 
over $75 million being invested in the dairy industry in the Narrung region.  
 
Manufacturing is also a major regional activity. Over recent years, a number of small and 
medium sized manufacturing businesses (such as wineries, citrus processors and dairy 
manufacturers) have started operating in the region. 
 
Tourism and recreation also provide considerable income for the local community, and 
business associated with these activities (accommodation, cafes and restaurants) generate 
significant benefits such as local employment.  

Commercial fishing 
The South Australian Lakes and Coorong Fishery is a small scale, multi-species fishery that 
operates within a highly modified, very dynamic environment. The fishery also encompasses 
the adjacent coastal marine waters along the Sir Richard and Younghusband peninsulas. It 
involves 37 fishers employing approximately 100 people, with a landed wholesale value of 
approximately $5.5 million per annum (Hera-Singh, 2002). The industry contributes to the 
regional economy through employment, small business enterprise, providing fish products to 
local consumers and other flow-on effects to the community (PIRSA 2004). Key species are 
mulloway, Goolwa Cockles, Black Bream, Greenback Flounder and Yellow-eye Mullet (see 
Appendix F for a full list of scientific names). The catch of these species between 1992 and 
2003 is shown in Figure 2.3. 
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Figure 2.3  Catch of high volume species, lakes and Coorong fishery 1992/93 - 2002/03 

Source: 
EconSearch 2004a 

Recreational fishing and boating 
The Boating Industry Association of South Australia estimated that approximately 6,000 
trailer able watercraft and 800 non-trailer boats were in regular use in the lakes and Coorong 
region in 2001. Total boat use was estimated at 120,000 user days per annum, injecting about 
$7 million annually into the local economy (Desbiolles-Higgins and Jones, 2002). Helicon 
(2004) states that recreational boating generates (directly and indirectly) over 1,700 jobs and 
contributes more than $170 million to the regional economy (see Table 2.1). Significant 
boating events are also important tourism and recreational attractions to the area, including 
the Goolwa-Meningie Yacht Race and Milang-Goolwa Freshwater Classic, which attract 
thousands of visitors each year. 
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Table 2.1  Estimated gross regional impact of recreational boating in the Lower Lakes, 
2003 

 Source: Helicon 2004 

2.3 CURRENT WATER MANAGEMENT WITHIN THE ICON SITE  
Water levels in the Lower Lakes follow an annual cycle of drawdown during the 
Summer/Autumn period, when extraction and evaporation exceed entitlement flows, and are 
refilled during Winter and Spring as flows increase and extraction and evaporation decreases.   
 
The barrages are operated and maintained by SA Water under the direction of River Murray 
Water (MDBC, 2004c).  
 
The main operating rule for the Lower Lakes is to maintain an average water level of 0.75 m 
Australian Height Datum (AHD). This is compared to a mean sea level of -0.03 m AHD at 
Victor Harbor. Sufficient barrage gates are opened or closed to maintain this level. As river 
flow increases, more gates are opened to maintain 0.75 m AHD. Forecasts from the MDBC 
and Bureau of Meteorology, together with flows over Lock 1 and current weather conditions, 
are used as a guide to open gates.  
 
When River Murray flows are limited to entitlement flows, evaporation from the lakes 
exceeds inflow and lake levels drop unless some action is taken to reduce the drawdown. To 
mitigate this effect, the barrages are closed and the lakes surcharged to 0.85 m at the 
beginning of Summer, to allow for evaporation dropping the level to an average minimum of 
0.60 m in Autumn.  
 
There is a range of operational constraints on current management of the Lower Lakes. 

Water level 
Irrigation development around the lakeshore, in particular the reclaimed irrigation areas along 
the river channel below Mannum, is generally based on gravity systems that rely on water 
levels being maintained above a minimum level of 0.6 m. Levels down to 0.35 m can be 
tolerated, but only for short periods of time (days). For the purpose of irrigation, water supply 
and bank stability, current operating rules aim to maintain the water level within a narrow 
band of 0.6 m - 0.85 m.  

Salinity 
The salinity of the Lower Lakes can increase substantially during low flow periods and cause 
problems for irrigation. Thus, salinity in the lakes must be managed to provide adequately 
fresh water for surrounding agricultural industries and domestic supply. The water level in 
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Lake Alexandrina has, in the past, been decreased to 0.65 m AHD to allow flushing. 
However, this may induce the discharge of saline groundwater to Lake Albert (Parsons, 
2002).  
 
Groundwater surrounding the lakes contains very high, naturally occurring salt 
concentrations. Salinities range from 10,000 EC to 20,000 EC (see Appendix G for salinity 
definitions) with a slight natural gradient towards the lakes, causing seepage and increasing 
salinity. Experience has shown that water levels below 0.65 m can greatly increase saline 
seepage. 
 
Further information about the ecological impacts of changed salinities is found in Section 3.3. 

Algae  
The Lower Lakes can provide an environment that favours algal blooms (cyanobacteria) – 
nutrients, turbidity, temperature and calm conditions. The largest point source of nutrients in 
the Lower Murray is the reclaimed irrigation areas due to the high concentration of dairy 
cattle. Rehabilitation of these areas to significantly reduce nutrient loads returning to the river 
is well advanced. 
 
Several small communities rely on pumping water from the lakes for domestic supply 
including Clayton, Narrung and Raukkan (Point McLeay). High salinities and algal counts 
cause concern for these communities and water users. Further information about the 
ecological impacts of cyanobacteria is found in Section 3.3.  
 
 
 
 

Lower Lakes, Coorong and Murray Mouth Icon Site Environmental Management Plan 2006-07 17 


	 
	2.2.4 Economic  

	LLCMM Icon Site Plan section 4,5,6.pdf
	Table 5.2. Approximate barrage discharge volumes 
	Ewe Island 
	 
	Figure 5.2. Ewe Island Salinity Averages 
	 
	6.1 Consultation 
	Development of the plan 
	Community Reference Committee 

	6.3.1 Monitoring framework for the Icon Site 
	The Living Murray Outcomes Evaluation Framework 2006-07 
	Condition Monitoring 
	Ecological Objectives
	Location
	Target

	6.3.2 monitoring and evaluation framework for the Murray-Darling Basin 
	 
	 
	6.4.1 The concept 
	6.4.2 Applying adaptive management to the Icon Site 

	 Figure 6.1. Adaptive management process  
	 


	LLCMM Icon Site Plan section 7.pdf
	 
	 
	 
	 
	Murray-Darling Basin  
	South Australia’s Murray-Darling Basin  
	Legislation 
	 
	 
	SA Lower Murray Coordinating Committee 
	Community Reference Committee 
	Barrage Operating Committee 
	Environmental Flows Working Group  
	Knowledge Advisory Group 
	CLLAMM Ecology 
	Ngarrindjeri Nation Natural Resource Management Working Group 
	SA Water 
	Roles and responsibilities for operating the River Murray System 

	Implementation and construction
	  
	Appendix K: Summary of monitoring in the Lower Lakes and Coorong  
	Fig 4 Fish spawning and recruitment conceptual model 








