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The Lower Lakes & Coorong



The Lower Lakes: a predominately fresh 
system 

Adapted by John Tibby from Fluin et al., 2007



The natural flow regime and 
salinity balance

Å Spring floods and summer low 
flows

Å Salt intrusions did occur, but never 
marine

Å {Ƴŀƭƭ ΨōŀŎƪŦƭƻǿΩ ŜǾŜƴǘǎ ƘŀŘ ŀ 
rapid, short-lived impact on 
salinity

Å ΨCǊŜǎƘΩ фр҈ ƻŦ ǘƘŜ ǘƛƳŜ
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Data from Bigmod, MDBA

Variable salinity regime
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The natural flow regime
ω Water levels fluctuating 

between 0.8 and 0.1 mAHD

ω Highly variable from year-to-
year 

ω Salinity and water level 
primarily determined by Murray 
inflows

Data from Bigmod, MDBA

Water level variability



Anecdotal evidence of abundant 
flora (Sims and Muller, 2004)

Å άΧreeds, bulrushes and waterweed 
ƎǊŜǿ ŀǊƻǳƴŘ ǘƘŜ ƭŀƪŜέ

Å άΧŜƴŎƛǊŎƭŜ [ŀƪŜ !ƭōŜǊǘ ƛƴ ƻƴŜ 
ŎƻƴǘƛƴǳŜŘ ōŜƭǘέ

Å άΧǘƘŜ ǎƘƻǊŜǎ ǿŜǊŜ ŀƭǎƻ ŎƻǾŜǊŜŘ 
with reedy flats, which were in 
ǎƻƳŜ ǇƭŀŎŜǎ ƘŀƭŦ ŀ ƳƛƭŜ ƛƴ ōǊŜŀŘǘƘΩ

Increased habitat and food 
complexity for fish and birds

Image: www.wisconsinlakes.org

The Lower Lakes: a macrophyte
dominated system



Connectivity: the key to 

resistance and resilience

Å A large, dynamic                
estuary
Å Fresh-hypersaline

Å Spatial and temporal variability

Å Abundant and diverse biota
Å Intermediate disturbance 

Å Tolerance ïshort-term incursions

Å Migration - connectivity 

Å Recruitment - connectivity

Å Barrage construction and 
operation
Å Regular disconnection of the estuary



Lower Lakes in early 2000s: an important 
freshwater ecosystem of MDB

Å Disproportionately high number of species 
of MDB 

ï >130 species of plants (Holt et al. 2005; Nicol et 
al. 2006)

ï 100 000 birds, >30 species, Lake Albert 
important breeding habitat (Kingsford and 
Porter 2008) 

ï 22 species of fish, >half of MDB, stronghold 
for 3 endangered small bodied fish 
(Wedderburn & Hammer, 2003; Barnes and 
Wedderburn, 2009)



Over-allocation, drought and water 
level drawdown



Water level drawdown and loss of 
connectivity

Jan 2007 Jan 2008



Water level drawdown and 
salinisation



Loss of plants, fish and birds

Å Plants

ï Complete loss of extensive beds of submerged 
macrophytes (Marsland and Nicol, 2009)

ï Disconnection of fringing vegetation (Marsland and 
Nicol, 2009)

Å Fish

ï Likely extinction of Yarra Pygmy Perch and large 
declines in Murray Hardyhead and Southern Pygmy 
Perch (Barnes and Wedderburn, 2009)

Å Waterbirds

ï 100,000 in 2007 to 20,000 in 2008 (Kingsford and 
Porter, 2008; Kingsford and Porter, 2009)



If salinity and water level 
variability are a natural feature 

of the Lower Lakes, 
why have they had such an 

impact during the current 
drought?



Early 2000s: an important ecosystem, 
but vulnerable

Å LƳǇƻǊǘŀƴǘΣ ōǳǘ άǾǳƭƴŜǊŀōƭŜ ǘƻ ŦǳǘǳǊŜ ŎƘŀƴƎŜέ (Wedderburn & Hammer, 2003)

ï Refugia for many species dependant upon submerged macrophytes for habitat 
complexity

ï Submerged macrophytes isolated and restricted to sheltered areas, particularly 
Goolwa channel



Salt intrusions and macrophyte loss
Å Freshwater macrophytes sensitive to salinity (Nielsen et al. 2003)

ï 1 g/L ςadverse impacts

ï 4 g/L - loss

Å Submerged macrophyte loss due to salinity (initially improved habitat availability during 
drawdown)
ҦDecreased habitat complexity for small bodied fish

Ҧ Loss of food sources for waterbirds
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Why was macrophyte distribution limited?

Å Construction and operation of 
barrages

Å Loss of suitable habitat for submerged 
macrophytes from main bodies of Lake 
Alexandrina and Lake Albert
Å Increased water depth - reduced access to 

light

Å Increased erosion - reduced access to light

Å Lower water level variability ςreduced 
habitable area

Å Loss of complex littoral zone and 
habitat complexity

Å Phytoplankton dominance
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Barrage operation: constriction of 
littoral zone to fringing vegetation



Habitat disconnection =  

reduced resistance and 

resilience


