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From drought to floods

The Living Murray is one of Australia’s largest river 
restoration programs, established in response to evidence 
showing that the health of the Murray River system was 
declining. 

The Living Murray delivers environmental water to improve 
the health of six icon sites:

• Barmah–Millewa Forest

• Gunbower–Koondrook–Perricoota Forest

• Hattah Lakes

• Chowilla Floodplain and Lindsay–Wallpolla Islands

• Lower Lakes, Coorong and Murray Mouth

• River Murray Channel.

The 2010–11 water year (1 July 2010 to 30 June 2011) was a 
significant year with the breaking of the drought and widespread 
flooding across the Murray–Darling Basin. The Living Murray 
program delivered the largest volume of environmental water 
since the program began. 

In July 2010, however, the outlook for the coming year had looked 
grim, with Hume Reservoir only 38% full and Dartmouth at only 
33%. Opening water allocations were expected to be very low as 
drought continued across many areas of the southern Basin. 

In late spring heavy rain started falling across much of the 
Basin, and in summer the highest rainfall on record occurred 
in the southern half of the Basin. Summer inflows into the 
Murray River (about 6,700 gigalitres), were more than double the 
previous highest record (about 2,980 gigalitres), causing floods 
over large areas of the Basin. By the end of summer, storage in 
Hume Reservoir was at 99% and Dartmouth at 61%. 

The high inflows provided an opportunity to use The Living 
Murray environmental water to enhance the environmental 
outcomes of the natural flooding, without jeopardising 
properties and infrastructure. 

Although the floods had some negative impact on the 
environment, including a blackwater event, and an increase in 
the numbers of exotic fish and weeds, overall they were very 
beneficial for the environment. 

Flooding along the Murray River watered the drought-stressed 
floodplains and provided ecological benefits along the whole 
system. Some wetlands and lakes were inundated for the first 
time in ten years and tonnes of salt were flushed out the Murray 
Mouth. Dredging at the Mouth stopped in December 2010, for 
the first time in eight years. 

What is blackwater?

When organic matter, such as eucalypt leaves and twigs, 
decays it turns the water black as well as reduces the amount 
of oxygen available in the water. Although blackwater events 
are a natural part of the ecology of lowland river systems 
during flooding, the event this year was very large because of 
the extended drought and build up of organic matter. 

Blackwater contributes to the long term health of 
floodplain forests, wetlands and rivers. While there were 
many fish deaths there will be longer term benefits due to 
the large amount of organic matter and carbon entering 
the system. Carbon enters the food web, increasing the 
zooplankton and macroinvertebrate communities, which in 
turn act as food sources for fish and other animals.
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The Living Murray environmental watering by icon site

The Living Murray water portfolio provides a long term 
average of 479,973 megalitres. During 2010/11 a total of 
306,983 megalitres of The Living Murray water was delivered 
to the icon sites, the largest volume since the program began. 

The Living Murray water delivered to icon 
sites since the program commenced

As high inflows continued into autumn 2011 it was decided 
to carry over 88,000 megalitres of The Living Murray 
environmental water to the 2011–12 water year, to help 
maximise the ecological benefits for that year. 

Multi-site watering trial

While allocations for 2010–11 were initially low, The Living 
Murray had carried over environmental water from 2009–10 to 
ensure that there was sufficient water available if dry conditions 
returned, and to trial a multi-site watering in spring at the 
Barmah–Millewa Forest and Lower Lakes, Coorong and Murray 
Mouth icon sites. 

The multi-site watering trial was an attempt to use The Living 
Murray’s environmental water allocation at more than one site 
along the Murray River. It was the first time that environmental 
water from Victorian entitlements was re-credited and traded to 
South Australia so that return flows from an upstream site could 
be used at a downstream site. 

Although initially the multi-site trial included only low-level 
watering for the Barmah–Millewa Forest, the unprecedented 
inflows into the Murray River system caused widespread 
flooding in the forest. As high inflows continued over summer, 
environmental water was used instead to maintain minimum 
inflows between flood peaks to ensure a large scale waterbird 
breeding event was not disrupted (see timeline). Along with The 
Living Murray water, Barmah–Millewa Forest Environmental 
Water Allocation (219,000 ML) and NSW Adaptive Environmental 
Water Allocation (10,000 ML) were also delivered to the forest.

Environmental water was also used to implement a more 
natural (slower) flood recession which helped to dilute a 
blackwater event in the Goulburn and Murray rivers. 
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Barmah–Millewa Forest environmental watering timeline 2010–11

ENVIRONMENTAL
OBSERVATIONS

MDBA declares unregulated flow downstream of Yarrawonga to Barmah
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Large bird breeding event 
with numerous species
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nesting in Niemur area

15TH

Sub colonies nesting in Boals area including straw-necked ibis and royal spoonbills 
Birds in Millewa Forest close to end of breeding
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Cormorant colony, darters and more herons found nesting 
Most royal Spoonbills and egrets have fledged 
Moira grass is patchy, needs drying in autumn
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Barmah cormorants still nesting
Neimur bird colony includes large numbers of night herons

29TH
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The Living Murray watering and outcomes by icon site in 2010–11

Higher allocations in 2010–11 provided the opportunity to deliver 306,983 megalitres of environmental water, the largest volume 
delivered by The Living Murray to date. 

Site Locations within site Volume (ML) Period of watering Objectives

Multiple site 
watering

Barmah–Millewa Forest, Lower 
Lakes, Coorong and Murray 
Mouth 

199,000¹ Sep–Feb • facilitate the recovery and maintenance of wetland vegetation, 
and contribute to a successful bird breeding event

Lower Lakes, Coorong and 
Murray Mouth 

River Murray Channel

23,039 May–June • maintain barrage fishway releases through winter 2011 at the 
Lower Lakes

• reduce salinity in the Lower Lakes and Coorong

• improve water quality in the Murray River as well as provide and 
prolong inundation of the river red gum forest and associated 
wetland systems

Goulburn River,  Lower Lakes, 
Coorong and Murray Mouth  

33,000 Nov–Dec • dilution flow from the Goulburn River to the Murray River to help 
mitigate the blackwater event

• flows to Lower Lakes contribute to fishway and barrage releases

Lower Darling Anabranch, 
Lower Lakes² 

15,000 Sep–Oct • to improve the health of drought-stressed vegetation 
communities, improve native fish stocks, provide habitat and 
food production for bird species and other fauna such as frogs

Hattah Lakes Chalka Creek, Lake Lockie, Little 
Lake Hattah, Lake Hattah, Lake 
Bulla and Lake Arawak

2,363 July–Sep • continuation of 2009–10 autumn watering to boost spring 
breeding

Chowilla 
Floodplain and 
Lindsay– 

Lindsay Island 145  
(2009–10 

carryover)

July–Sep • contribute to preventing the decline in health of long lived 
vegetation, including mature river red gum and black box

Wallpolla 
Islands

Chowilla Horseshoe, Lock 
6 depression, Monoman 
Depression, Punkah Island 
Depression 

45 Sep–Nov • facilitate the recovery and maintenance of floodplain vegetation

• maintain habitat for birds and frogs, including threatened 
species such as the southern bell frog

Twin Creeks, Monoman creek 
Depression, Gum Flat (Chowilla)

57 Sep–Nov • contribute to improving the health of fringing wetland vegetation 

• provide breeding opportunities for waterbirds and frogs 
including the southern bell frog

Punkah Creek Floodrunner, 
Punkah Creek aquadam, Punkah 
Creek Depression (Chowilla)

34 Dec • contribute to improving the health of long-lived vegetation, 
including mature river red gum, black box and other high 
priority vegetation provide habitat for frog populations, including 
the threatened southern bell frog

Lower Lakes, 
Coorong and 
Murray Mouth

Lake Alexandrina, Coorong 
estuary and Murray Mouth

34,300 Dec–Mar • allow for greater fish passage across the barrages between the 
Coorong, Murray Mouth and Lake Alexandrina.

 ToTaL 306,983 ML

¹  219,000 ML of Barmah–Millewa Forest Environmental Water Allocation and 10,000 ML of NSW adaptive environmental water allocation was also delivered to  
Barmah–Millewa Forest. 

²  5,000 ML of NSW Adaptive Environmental Water was also delivered to the Lower Darling Anabranch
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Unregulated flows

The continued high flows through spring and summer resulted 
in a prolonged period of unregulated flows being announced for 
the Murray River and Lower Darling systems, from spring 2010 
to June 2011. The Living Murray program responded by trialling, 
for the first time, the prioritisation of unregulated environmental 
watering actions. This aimed to ensure that water from River 
Murray Unregulated Flows (RMUF) was used where it was 
likely to provide the greatest environmental benefit. The trial 
commenced on 28 September 2010 and was completed on  
10 February 2011. 

It was found that prioritising unregulated environmental 
watering actions was beneficial during the early stages of the 
flood event, when smaller volumes of River Murray Unregulated 
Flows were available. As larger amounts of unregulated water 
became available, this prioritisation was not required as high 
flows inundated most of the icon sites.

River Murray Unregulated Flows (RMUF)

Unregulated flows in the Murray River system are 
defined as water that cannot be captured in Lake 
Victoria and is, or will be, in excess of the required 
minimum flow to South Australia (under the River 
Murray Agreement South Australia is entitled to receive 
a minimum of 1,850 GL a year).

New South Wales and Victoria have existing rights to 
unregulated flows. If there is a volume of unregulated flow 
that remains after New South Wales and Victoria have 
exercised their existing rights it is deemed River Murray 
Unregulated Flows (RMUF), and is available to prioritise 
for environmental benefit. 

Environmental watering helped to maintain habitat for fish such as the Murray–Darling rainbowfish  
(photo by Gunther Schmida © MDBA)
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river Murray unregulated Flows watering actions prioritised by The Living Murray partner 
governments by icon site 2010–11 

Icon site Locations within site Volume 
delivered (ML)

Period of 
watering

Objective

Gunbower– 
Koondrook–
Perricoota 
Forest

Gunbower Creek 1,085 Oct–Nov, and 
April 

• facilitate the recovery and maintenance of native fish 
populations in wetlands

Hattah Lakes Lake Kramen 3,000 Oct–Dec, 
April–May 

• maintain habitat for native fish and waterbirds and 
provide occasional breeding for waterbirds

Chowilla 
Floodplain and 
Lindsay–

Lindsay–Wallpolla Islands and 
Lake Wallawalla

2,000 Dec–Mar • contribute to maintaining the health of long lived 
vegetation, including mature river red gum and black box

Wallpolla 
Islands

Wertawert Wetland, Lake Littra, 
Coppermine Waterhole and 
Monoman Island Horseshoe

2,130 Dec–Mar • facilitate the recovery and maintenance of floodplain 
vegetation, and maintain habitat for waterbirds and frogs

River Murray 
Channel

Reid Flat and Morgan East 
wetlands

   265 Dec–Mar • maintain and improve health of long-lived vegetation for 
regent parrot habitat

• promote successful breeding events in frog and 
threatened waterbird communities

16 wetlands located in South 
Australia along the River Murray 
Channel

3,700 Nov–Dec • improve groundwater conditions surrounding the 
wetlands

• provide habitat for frog and waterbird species

• improve condition of vegetation

 ToTaL 12,180 ML   
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Summary of the environmental water delivered to the icon sites
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Barmah–Millewa Forest icon site

A flooded Barmah Forest (photo by David Kleinert © MDBA)
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The Barmah–Millewa Forest icon site covers about 
66,600 ha, and straddles the Murray River, with Barmah 
Forest on the southern side, in Victoria, and Millewa 
Forest on the northern side, in New South Wales. The 
icon site contains the largest river red gum forest in 
Australia, and the largest freshwater floodplain system 
along the Murray River. It is listed under the Ramsar 
Convention (Barmah Forest and Central Murray State 
Forests Ramsar sites) and is the only icon site that has 
its own environmental water allocation, in addition to The 
Living Murray entitlements. This allocation is known as 
the Barmah–Millewa Environmental Water Allocation. 

 

 
By spring 2010 allocations had significantly increased providing an 
opportunity to trial a significantly larger multi-site watering. A total 
of 427,000 megalitres of environmental water was released from 
Hume Reservoir for the Barmah–Millewa Forest and Lower Lakes, 
Coorong and Murray Mouth icon sites. 

The releases were timed to maintain water levels in key bird 
breeding areas and resulted in the best bird breeding event at 
Barmah–Millewa Forest in 60 years. Over 29 waterbird species were 
recorded breeding, including endangered species such as great and 
intermediate egrets, as well as thousands of ibis and more than 
1,200 nankeen night herons. 

environmental water delivered to Barmah–Millewa Forest in 2010–11

Water source Location Timing Volume (ML)

The Living Murray Barmah–Millewa Forest

(return flows were traded or flowed through to the Lower Lakes)

Sep– Feb 199,000¹

Barmah–Millewa Environmental Water 
Allocation

Barmah–Millewa Forest

(return flows were traded or flowed through to the Lower Lakes)

Sep–Feb 218,000

NSW environmental water Barmah–Millewa Forest

(return flows were traded or flowed through to the Lower Lakes)

Sep–Feb   10,000

ToTaL 427,000 ML

¹Victorian environmental water was re-credited and traded to South Australia for the Lower Lakes. 

Turtle surveys carried out in the Barmah Forest in early 2011 
indicated that turtles were in far better condition than in early 2010. 

Young short-necked turtle (photo by Keith Ward, Goulburn Broken CMA)



10

Murray–Darling  Basin  Authority

The Living Murray environMenTaL waTering in 2010–11

High inflows and environmental watering resulted in the best breeding event in over 60 years with an estimated 15,000 colonial nesting 
waterbirds observed breeding (photos by Keith Ward, Goulburn Broken CMA).
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Gunbower–Koondrook–Perricoota Forest icon site 

A flooded Gunbower Forest in 2010 (photo by David Kleinert © MDBA)
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The Gunbower–Koondrook–Perricoota Forest straddles 
the Murray River, with Koondrook–Perricoota Forest 
(31,150 ha) on the northern side in New South Wales 
and Gunbower Forest (19,931 ha) on the southern 
side in Victoria. The icon site is a highly significant 
conservation area and is listed under the Ramsar 
Convention (Gunbower Forest and Central Murray State 
Forests Ramsar sites). It has a diverse range of habitats, 
including permanent and semi-permanent wetlands, 
creeks and open woodlands and is the second largest 
river red gum forest in Australia. 

About 36,000 ha of Gunbower–Koondrook–Perricoota Forest 
were flooded during 2010–11. River Murray Unregulated Flows 
were diverted through the Gunbower Creek system to facilitate 
the recovery and maintenance of native fish populations. 

The annual fish monitoring survey showed that the number 
of golden perch and freshwater catfish were higher in 2011 
compared to previous years, but the number of Murray cod was 
lower. 

Large numbers of waterbirds flocked to Gunbower Forest 
during the floods, the highest number of waterbird species 
since monitoring began in 2008. Two of the species recorded 
are considered vulnerable in Victoria — the hardhead and great 
egret. Over 250 breeding pairs of great egrets were observed in 
the Little Gunbower Wetland complex. 

For the first time, since the beginning of The Living Murray 
program, there was sufficient water present in the Koondrook–
Perricoota Forest for fish sampling. Monitoring showed that 
when flooded the forest provides valuable habitat for a range of 
small-bodied native fish. 

environmental water delivered to 
gunbower–Koondrook–Perricoota 
Forest in 2010–11 

Water source Location Timing Volume (ML)

River Murray Unregulated Flows priortitised 
by The Living Murray partner governments

Gunbower–Koondrook–
Perricoota Forest

Oct–Nov

April 

1,085

ToTaL 1,085 ML
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Hattah Lakes icon site

Lake Kramen (January 2011) (photo Mallee CMA), inset Lake Kramen in (August 2010) (photo Mallee CMA)
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Hattah Lakes icon site is a large floodplain wetlands system 
consisting of more than 20 shallow lakes, connected by a network 
of streams and surrounded by river red gums. Large areas of 
black box woodland occur higher up on the floodplain. Twelve 
of the wetlands are listed under the Ramsar Convention as the 
Hattah–Kulkyne Lakes Ramsar Site.

In late 2010, the Hattah Lakes received natural inflows for the first 
time since 2001. Environmental water had been pumped to the lakes in 
2009–10 and the high inflows over summer 2010–11 topped up most of 
the lakes, flooding 225 ha of the icon site. Importantly the high river flows 
connected the wetlands to the creeks and Murray River for the first time 
since 2000, allowing fish to move freely in and out of the lakes. 

Water was also pumped into Lake Kramen in 2010–11, filling the lake 
for the first time since 1993. This watered river red gums which were in 
a highly stressed condition and also extended wetland habitat within the 
icon site, as natural inflows from the Murray River did not reach this lake. 

Monitoring results showed that the condition of the river red gums at 
Hattah Lakes has improved each year since 2007. Most trees surveyed 
in January–March 2011 were in ‘good’ condition. Waterbird monitoring 
recorded 31 species, including 8 rare and threatened species. Nine 
species were observed breeding including the Eurasian coot and grey teal. 

Fish surveys recorded the highest number of fly-specked hardyhead, 
Murray River rainbowfish and carp gudgeon since surveys began in 2007. 
The introduced fish oriental weatherloach was also recorded in the lakes 
for the first time. 

environmental water delivered to hattah Lakes in 2010–11 

water source Location Timing volume (ML)

The Living Murray Hattah Lakes — continuation of 2009–10 
autumn watering

July–Sep 2,363

River Murray Unregulated Flows prioritised by The Living 
Murray partner governments

Lake Kramen Oct–Dec

April–May

3,000

Victorian River Murray Unregulated Flows entitlements Lake Kramen 2,602

Commonwealth Environmental Water Holder Hattah Lakes July–Sep 9,342

ToTaL 17,307 ML

Watering Lake Kramen in October 2010 (photo by  
Heather Peachy MDBA)

The introduced fish oriental weatherloach (photo by Gunther 
Schmida © MDBA)
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Chowilla Floodplain and Lindsay–Wallpolla Islands 
icon site

Twin Creeks (on the Chowilla Floodplain) before and after watering (photos by Erin Lenon, Department for Water, South Australia)
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The Chowilla Floodplain and Lindsay–Wallpolla Islands 
icon site is a highly significant conservation area. Chowilla 
Floodplain, in South Australia, is the largest floodplain 
complex (17,700 ha) in the lower Murray River and forms 
part of the Riverland Ramsar wetland of international 
importance. It contains the largest remaining area of 
natural river red gum forest in the lower Murray and has a 
highly diverse assemblage of floodplain vegetation. 

Lindsay, Mulcra and Wallpolla islands are nationally significant 
wetlands and important fish breeding habitats, supporting 
Murray cod and other native species. The permanent wetlands 
are important drought refuges for waterbirds. 

The environmental waterings initially planned for Chowilla in 
2010–11 aimed to prevent critical loss of long-lived species such 
as river red gum, and to provide refuge for waterbird and frog 
species. It was also important to build on past watering events 
and to ensure that the benefits achieved from past waterings 
were maintained. 

The high flow event, peaking at 93,000 megalitres a day in 
February 2011, inundated all major wetlands in Chowilla, 
and about 60% of the floodplain. This meant that some of the 
planned watering actions were no longer required. 

environmental water delivered to Chowilla Floodplain and Lindsay–wallpolla islands 
in 2010–11 

Water source Location Timing Volume (ML)

The Living Murray Lindsay Island July–Sep 145

(2009–10 
carryover)

The Living Murray Chowilla Horseshoe, Lock 6 Depression, Monoman 
Depression, Punkah Island Depression, Twin Creeks, 
Monoman Creek Depression, Gum Flat (Chowilla) 

Sep–Nov 102

The Living Murray Punkah Creek Floodrunner (Chowilla) Dec 34

River Murray Unregulated Flows water prioritised by 
The Living Murray partner governments

Werta Wert Wetland, Lake Littra, Coppermine Waterhole 
and Monoman Island Horseshoe — overbank flow 

Dec–Mar 2,130

River Murray Unregulated Flows water prioritised by 
The Living Murray partner governments

Lindsay–Wallpolla Islands, Lake Wallawalla Dec–Mar 2,000

Victorian entitlement Lindsay Island 826

Victorian River Murray Unregulated Flows water 
entitlement

Lake Wallawalla 2,000

Commonwealth Environmental Water Holder Lake Wallawalla, Coombool Swamp, Kulkurna 8,413 

ToTaL 15,650 ML
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Large scale movements of Murray cod were observed, 
highlighting the importance of maintaining the connection 
between habitats within the Chowilla system. Freshwater catfish 
were recorded for the first time this year and the spangled perch 
was recorded for only the third time in South Australia. 

Inflows from the Darling River combined with high flows in the 
Murray created moderate flooding across Lindsay, Mulcra and 
Wallpolla Islands, and generated flows into Lake Wallawalla. 
Until the recent floods, this 800 ha wetland had not been filled 
since 1993, receiving only minor inflows from the floods in 2000. 

Twenty-seven waterbird species were recorded at Lindsay–
Wallpolla Islands, including three rare or threatened species — 
hardhead (vulnerable in Victoria), nankeen night heron and pied 
cormorant which are near threatened in Victoria. Ten species 
were recorded breeding. At Chowilla large numbers of birds 
were recorded. At sites that remained inundated for an extended 
period of time large numbers of spoonbills, ibis and cormorants 
were observed. 

Seven frog species were recorded at sites in Chowilla. This 
included the endangered southern bell frog, which was 
recorded in high numbers during the high flow event. The 
occurrence of southern bell frogs has increased across 
Chowilla in response to the environmental watering program 
which commenced in 2004. 

Monitoring the Werta Wert Wetland (photo by Arthur Mostead © MDBA)
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Lower Lakes, Coorong and Murray Mouth icon site

The Murray Mouth with flood waters in the background, September 2010 (photo by IOJ © MDBA)
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The Lower Lakes, Coorong and Murray Mouth icon site 
extends over approximately 140,000 ha, covering 23 
different wetland types, from freshwater to hypermarine. 
This area, where the Murray River meets the sea, is one 
of the 10 major havens for large concentrations of wading 
birds in Australia, and is recognised internationally 
as a breeding and feeding ground for many species of 
waterbirds and native fish.

Due to rain over the summer of 2009–10 the condition of 
the Lower Lakes had started to slowly improve but was still 
recovering from the impact of the extended drought. The Living 
Murray responded by making the Lower Lakes a priority for 
environmental watering to help improve water levels, reduce 
salinity levels and restore the health of the ecosystems.

In 2010–11 the Lower Lakes received significant unregulated 
and regulated flows. A commitment of 34,300 megalitres 
was made directly for the Lower Lakes and a further 117,900 
megalitres of The Living Murray water was also traded to 
South Australia as part of other The Living Murray multiple 
site watering actions. The Lower Lakes, Coorong and Murray 
Mouth also received substantial flows during the extended 
unregulated period. 

Due to environmental watering and high flows, water levels 
in the lakes rose well above the critical acidification threshold 
levels and Lake Albert was reconnected to Lake Alexandrina. 
Large volumes of water were released through the barrages 
exporting salt, enhancing habitat for fish-eating waterbirds 
and improving fish passage across the barrages between 
the Coorong, Murray Mouth and Lake Alexandrina. This was 
the first time since March 2007 that water had been released 
through the barrages. 

A greater number of fish were recorded moving through the 
barrages and fishways than had been recorded the last time 
the fishways were operational in 2006–07. Movements of 
diadromous species such as common galaxias and congoli were 
steady, but in relatively low numbers compared to the numbers 
recorded for many of the freshwater species. Juvenile congoli 
were recorded in the lakes for the first time in over five years.

Diadromous fish are migratory species that move between 
freshwater and saltwater to breed. Because of this 
dependence they can act as important indicators of the 
health of estuaries. Six diadromous species have been 
recorded historically from the Coorong, Lower Lakes and 
further upstream in the Murray River. Today only four 
species are recorded.

environmental water delivered to the Coorong, Lower Lakes and Murray Mouth in 2010–11

Water source Location Timing Volume (ML)

The Living Murray Return flows traded from TLM’s multiple 
watering action

Barmah–Millewa Forest

Goulburn River

Lower Darling

Sep–June 34,300

117,900

South Australian Drought Allocation Framework 92,000

Victorian environmental water return flows 8,873

Commonwealth Environmental Water Holder 139,037

ToTaL 392,110 ML
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As the previously isolated fringing wetlands became re-
connected to the Lower Lakes, populations of threatened fish 
— Murray hardyhead and southern pygmy perch — entered 
Lake Alexandrina to take advantage of the new wetland habitat. 
The nationally threatened southern bell frog was recorded at a 
number of fringing wetlands. 

Monitoring has also shown that plant communities at the Lower 
Lakes are recovering but many species which were present 
prior to the drought have not yet been detected. Large areas that 
were historically dominated by diverse plant communities are 
still yet to fully recover.

 

Case study box — Saving the congolli

The congolli (Pseudaphritis urvillii) is a small diadromous 
fish found only in south-eastern Australia. In the Murray–
Darling Basin they are found only in the lower Murray River 
system. In late autumn and winter adult female congolli move 
downstream from freshwater habitats in the Murray to breed 
in the Coorong estuary. Young fish then migrate back upstream 
in summer.

During the extended drought, environmental monitoring 
showed that the lack of barrage outflows at the Lower Lakes, 
between 2007–10, had prevented congolli from breeding. 
Monitoring also found that the larger congolli above the 
barrages were predominantly mature females, while 
the intermediate sized congolli below the barrages were 
predominantly male. 

As the drought continued there was a significant risk that the 
local population of this species would become extinct due to 
the loss of connection between the freshwater and estuarine 
environments, and the separation of the male and female fish. 

In August 2010 the South Australian Department of 
Environment and Natural Resources led a response to 
facilitate breeding by transferring thousands of adult female 
congolli from the Lakes to the Coorong, using the Goolwa 
barrage boat lock. Environmental water from The Living 
Murray was also requested to assist with congolli movement 
but wasn’t required once conditions improved. 

Follow up monitoring this year by the South Australian 
Research and Development Institute, through The Living 
Murray program, detected large numbers of juvenile congolli 
in the lakes for the first time in over five years.

Photo by Gunther Schmida © MDBA
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River Murray Channel icon site

Murray River near Renmark (photo by Michael Bell)
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The River Murray Channel icon site comprises the whole 
of the river channel from near Albury to the sea — more 
than 2,000 km. It includes the river bed and banks, the 
water within the river and the fringing wetlands and 
riparian zone that can be watered under regulated flows. 
The River Murray Channel is the link that connects the 
other five icon sites. 

The high flows within the Murray River provided environmental 
benefits along the river channel, reconnecting many 
anabranches and billabongs, watering river red gums and 
providing habitat for a range of species. 

As part of the trial for prioritising environmental watering 
actions during a Murray River Unregulated Flow, water was 
allocated to two sites in the River Murray Channel in South 
Australia. 

At Reid Flat and Morgan East wetlands the environmental 
watering maintained and improved the health of long-lived 
vegetation for regent parrot habitat and promoted successful 
breeding in frog and threatened waterbird communities. 

For the wetlands along the Murray the watering helped to 
improve the groundwater conditions surrounding the wetlands, 
provided habitat for frog and waterbird species and improved the 
condition of vegetation.The nationally threatened southern bell 
frog was recorded at numerous wetlands following watering. 

Environmental watering improved the health of long-lived 
vegetation for regent parrot habitat (Photo Brian Furby Collection)

environmental water delivered to the river Murray Channel in 2010–11 

Water source Location Timing Volume (ML)

River Murray Unregulated Flows water prioritised by The Living 
Murray partner governments

Reid Flat and Morgan East wetlands Dec–Mar 265

River Murray Unregulated Flows water prioritised by The Living 
Murray partner governments

16 South Australian wetlands located 
along the River Murray Channel

Dec–Mar 3,700

Total 3,965 (ML)
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System-scale monitoring — counting 
waterbirds 

Since 2007 researchers from the University of New South 
Wales have conducted aerial monitoring of waterbird 
populations at all six icon sites each year. The surveys 
track changes in waterbird numbers, species diversity and 
breeding at wetland sites and so help to track the effects of 
The Living Murray environmental watering. 

Every year waterbird numbers have been overwhelmingly 
concentrated at the Lower Lakes, Coorong and Murray Mouth, 
which is one of Australia’s most important waterbird habitats. 

In November 2010 monitoring of The Living Murray icon 
sites recorded the lowest number of waterbirds of the survey 
history due to widespread flooding which allowed birds to 
disperse across the Basin. 2010 also represented the most 
significant breeding year covered during the icon site surveys 
with breeding colonies of straw-necked ibis, Australian 
pelicans and silver gulls concentrated in the Lower Lakes, 
Coorong and Murray Mouth icon site. 

The environmental watering at Barmah–Millewa Forest and 
the natural flooding that occurred at Gunbower–Koondrook–
Perricoota also contributed to higher numbers of birds 
recorded at these sites, with Barmah–Millewa experiencing 
the best bird breeding event in 60 years. 

Aerial waterbird surveys (photos by Richard Kingsford, University 
of NSW)
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Towards 2012

Due to the small volumes of water available during the drought 
period The Living Murray had focussed on maintaining key 
drought refuges within the icon sites. During 2010–11 The Living 
Murray program delivered the largest volume of water since the 
program began. The program also trialled multi-site watering, 
as well as the prioritisation of River Murray Unregulated Flows 
for the first time. 

Environmental monitoring showed that the environmental 
watering, along with the widespread inundation that occurred 
this year, has significantly improved the ecological condition of 
the icon sites. 

Delivery of The Living Murray water portfolio will be assisted 
by major water management structures that are under 
construction. These works are designed to deliver water in an 
efficient manner and will maximise the benefits that can be 
obtained through the delivery of environmental water. 

Learnings from the trials, as well as from future large-
scale waterings, will provide important input into the further 
development of The Living Murray program and continue to 
inform the development of the Basin Plan. 

Construction work at Chowilla Floodplain (Photo by Ben Dyer © MDBA)



Further information

The Living Murray Annual Environmental Watering Plan  
2011–12;  
www.mdba.gov.au/programs/tlm

The Living Murray Story 
www.mdba.gov.au/programs/tlm

Commonwealth environmental water 2010–11 outcomes 
report 
www.environment.gov.au/ewater/publications/cewh-
outcomes-report-2010-11.html

Environmental water use in New South Wales,  
Annual Report 2010–11 www.environment.nsw.gov.au/
environmentalwater/newsletters.htm

Victorian Environmental Water Holder Seasonal Watering  
Plan 2011–12  
www.vewh.vic.gov.au/news-and-resources/resource-
library/seasonal-watering-plan

South Australia Environmental Water Management  
www.waterforgood.sa.gov.au/rivers-reservoirs-aquifers/
river-murray/environmental-water-managemen/

The Living Murray is a joint initiative funded by New South 
Wales, Victorian, South Australian, Australian Capital Territory 
and the Commonwealth governments, coordinated by the 
Murray–Darling Basin Authority. 
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