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Lower Murray Newsletter
Issue 3 - April 2020

In this issue
• Project updates

• Influence of environmental 
water on salt intrusion

• Learnings from 5 years of 
LTIM

• Engagement & 
Communication updates

• How Coronavirus is changing 
our activities

• What’s next?

Welcome to Issue 3 of the Lower Murray 
newsletter. In this issue, we will bring updates 
on our work monitoring the outcomes of 
Commonwealth environmental water delivery 
in the Lower Murray system.

Lower Murray River at Dusk. (Photo credit: SARDI)
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Project Updates
• The water quality loggers (i.e. dissolved oxygen 
and temperature) that were deployed in September 
2019 were retrieved in February 2020 from sites 
below Locks 1, 4 and 6. During this period, our 
team downloaded the data fortnightly and is now 
preparing for analyses of how environmental water 
influenced the water quality conditions in the Lower 
Murray River channel. • Data collected during vegetation monitoring 

trip (December 2019) on species composition, 
abundance and biomass are being analysed. Soil 
samples collected during the vegetation trip have 
been stored at SARDI for seed and zooplankton 
egg bank assessment in the future.

• Microinvertebrate (Zooplankton) samples were 
collected from the pelagic (water column) and 
littoral (shoreline) zones during seven sampling 
occasions (between October 2019 and January 
2020), in conjunction with the stream metabolism/
water quality field trips. Next step for the team is 
processing and identifying these samples in the 
laboratory to help us better understand how water 
for the environment influences food webs in the 
Lower Murray.

• Basal food resources, such as phytoplankton/
seston, submerged and emergent macrophytes, 
terrestrial leaf litter and biofilms were collected in 
November, January and February downstream of 
Lock 3 and Lock 4. The samples will be analysed 
as part of the research project to investigate the 
contribution of these different resources to the 
growth and recruitment of Murray cod, and how this 
is influenced by flow.

Photo: Calibrating dissolved oxygen logger prior to re-
deployment into river channel. (Photo credit: SARDI)

Photo Above: Cladocera species (Chydpridae) collected 
from the Lower Murray River. (Photo Credit: University 
of Adelaide). Photo Right: Collecting seeding at littoral 
zone post Commonwealth environmental water delivery. 
(Photo credit: SARDI)

Graph: Change in water levels due to environmental 
water delivery. Blue box symbolises sampling ~ 2.5 
months after flow recession, to monitor effects of 
wetting on recruitment of littoral understorey species.
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• Murray cod sampling trips in November 2019, 
January and February 2020 were a success. Good 
numbers of fish were sampled and a robust dataset 
is building to support this exciting new area of 
investigation in the Lower Murray. During the first 
trip, a combination of techniques was used (light 
traps, drift nets and bongo tow nets) and a total of 28 
Murray cod larvae were collected. Boat electrofishing 
was conducted to sample juveniles in early January 
and late February 2020, with sizes ranging ~3-6 cm 
and 6-10 cm, respectively. In total, we collected 68 
juvenile Murray cod. The next trip is underway at 
the time of publication and is expected to sample 
Murray cod with sizes ranging from 10 to 15 cm. All 
sampling trips occurred below Locks 3 and 4. Fish 
samples will be processed and analysed in coming 
months. For more information, please check Issue 2 
of our newsletter.

Photo: SARDI electrofishing boat sampling for early 
juvenile Murray cod. (Photo credit: SARDI)

Photo: Boat electrofishing near snags – prime Murray 
cod habitat. (Photo credit: SARDI)

Photo: Juvenile Murray cod collected in late February 
2020. (Photo credit: SARDI)

Photo: Diagram indicating sampling period and 
estimated sizes of Murray cod collected. (Photo credit: 
SARDI)
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• Both pouched and short-head lampreys were 
sampled and tagged at the Murray Barrage 
fishways in winter-spring 2019. Our fish team is 
now assessing abundance and migration of the PIT 
tagged fish and this information will be available 
in a report due this month (April 2020).  Pouched 
lamprey and short-headed lamprey have traveled 
up to 736 km (Lock 8) and 825 km (Lock 10) 
upstream respectively.

Photo: Pouched (top) and short-headed (bottom) 
lampreys. (Photo credit: SARDI)

Photo: SARDI staff trapping fish in Murray Barrage 
fishways. (Photo credit: SARDI)

Graph: Indicating timing of upstream movement of 
pouched and short-headed lampreys past weirs 
(presented as river km) in the Lower Murray River.

Photo: Mouth of pouched lamprey. (Photo credit: SARDI)

Photo: Pouched lamprey being held by SARDI staff. 
(Photo credit: SARDI)
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The Coorong is a long (about 110 km) and narrow (<4 km) estuarine lagoon system with a strong north-
south salinity gradient, ranging from brackish/marine in the Murray Estuary near the Murray Mouth to 
hypersaline in the North and South lagoons. 

As the terminal system of the Murray–Darling Basin (MDB), the Coorong region has been heavily impacted 
by river regulation and water extraction since European settlement. Indeed, average annual end-of-system 
flow volumes have declined 61% since 1895. In response to decreasing flows from the Murray River, five 
tidal barrages were built in the 1940s to stop the intrusion of salt water into the Lower Lakes and are now 
used to manage the pattern of flows into the Coorong. 

Influence of environmental water minimising the salt 
intrusion in the Coorong

As in other estuaries, salinity in the Coorong is influenced by freshwater flows and tidal movement. When 
barrage flows are low, seawater enters the Murray Mouth, flows down along the Coorong to replace water 
lost by evaporation and salt rapidly accumulates. When freshwater flows from the Murray River cease 
or remain very low for extended periods, seawater continues to be drawn in and salt can become so 
concentrated that some parts of the Coorong (especially the South Lagoon) experience extremely high 
levels of salinity that are hostile to estuarine life. The system has still not completely recovered from when 
these conditions occurred during the Millennium Drought. In recent years, environmental water releases 
through the barrages have helped to ensure that cease-to-flow conditions did not occur, and the monitoring 
work of the Lower Murray team is building our understanding of the significance of environmental water 
delivery to the health of the Coorong.  

A hydrodynamic-biogeochemical model was applied below Lock 1 to the Murray Mouth to assess the 
contribution of environmental water to salt transport for the last five years (2014-15 to 2018-19). During low 
flow years, Commonwealth environmental water plays a key role, contributing to 64–87% of salt export from 
the MDB. 

Barrage flows supported by environmental water also promoted freshening conditions for the Coorong. In 
years of low flows (2014-2017 and 2018-19) there was insufficient flow to stop seawater entering the Murray 
Mouth, and consequently there is considerable import of salt (i.e. 527,042 tonnes in 2017-18 and 2.98 million 
tonnes in 2018-19) from the sea to the Coorong.  

Photo: Goolwa Barrage under construction. (Photo Credit: History at a Glance)
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However, without environmental water, the net import of salt would have been 6.1 million tonnes in 2017-
18 and 5.4 million tonnes in 2018-19. Environmental water played a key role in reducing salt import into 
Coorong. Over the period 2014–2019, without the environmental water there would have been an additional 
20 million tonnes of salt entering the Coorong. This would have produced salinity in the South Lagoon 
reminiscent of the end of the Millennium Drought. At this time the salinity was five times seawater and there 
were detrimental losses of Ruppia tuberosa, fish and waterbirds. 

Barrage releases supported by environmental water provide freshening flows and acts to inhibit seawater 
intrusions, and in doing so, maintains more appropriate salinity conditions in the Coorong. This is critical in 
maintaining habitat and the ecological health of this Ramsar site, particularly during dry years.
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Graph: Showing contribution of environmental water (eWater) to minimise salt import (tonnes) from the Southern 
Ocean through the Murray Mouth, in dry years. 

Note: Data from 2016-17 was not included as it represents a year of flood when salt transport was substantially 
greater than all other years due to unregulated flows (no import and 3,679,277 tonnes of salt exported out the Murray 
Mouth).
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We have successfully completed five years of LTIM 
for the delivery of Commonwealth environmental 
water to the Lower Murray River. Through this work, 
we learnt a lot about riverine habitat and ecological 
responses to ‘low to moderate’ in-channel flow 
increases and the importance of barrage flows 
supported by environmental water. Now we would 
like to share with you some key learnings: 

In-channel ‘Spring pulse’ was the main flow feature 
shaped by environmental water during the dry 
years (2014-2016 and 2017-2019), aiming to mimic 
natural flow pulses that used to occur during this 
period almost annually in the Lower Murray River. 
‘Spring pulse’ are beneficial for riverine primary 
(algae and plants) and secondary productivity 
(microinvertebrates), and can promote spawning 
and recruitment of flow dependent native fish and 
other species. 

During the monitoring period, flow conditions did 
not exceed 18,000 ML/d at the South Australia 
border, with the exception of 2016-17 when the 
unregulated overbank flow peaked at ~94,600 
ML/d. We found that flows <20,000 ML/d 
promoted limited flowing water habitats (water 
velocity >0.3 m/s in <15% of river length for only 
two weeks) under current weir management 
restriction in the Lower Murray River. Such flow 
rates seems to have been insufficient to achieve 
substantial ecological outcomes for riverine 
productivity and fish recruitment.

Learnings from five years of long-term intervention 
monitoring (LTIM 2014-2015 to 2018-2019)

Promoting flowing rivers is vital to rehabilitate 
aquatic ecosystems. Environmental water can be 
used to increase flows to 20,000–45,000 ML/d, 
which will considerably increase water velocity 
and water level variability in the Lower Murray. 
Flows >45,000 ML/d (above bankfull level) will 
considerably increase inundation area (i.e off-
channel), supporting floodplain understorey 
vegetation and tree health. Overbank flow is 
an important part of the natural flow regime in 
maintaining ecosystem health of floodplain rivers.

Due to delivery and volumes constraints, during dry 
periods, reaching and maintaining flows >20,000 
ML/d in the Lower Murray River is challenging 
and largely dependent on the coordination of flow 
deliveries across the southern connected Basin 
and tributaries (Goulburn, Murrumbidgee, Darling 
rivers). Whilst, in wet years, flows >20,000 ML/d 
can be reached by delivering environmental water 
in combination with unregulated flows to promote 
flow pulses. 

Manipulation of river weirs to lower weir pool levels 
could be considered to complement flows in 
promoting flowing water conditions. Although, we 
need to deepen our understanding of the effects of 
the different aspects of flow (e.g. timing, magnitude 
and duration) on biological/ecological responses of 
aquatic animals and plants.

Environmental flows are essential in maintaining 
barrage flows and connection between freshwater, 
estuarine and marine systems at the end of the 
MDB, particularly during the dry periods when 
there would otherwise have been negligible water 
and matter exchange between Lower Lakes and 
Coorong. Barrage flows play an important role in 
exporting salt from the Basin, reducing salt import 
to the Coorong, maintaining estuarine habitats and 
reducing the risk of Murray Mouth closure. These 
are critical for maintaining a functioning ecosystem, 
supporting reproduction of many estuarine species, 
and avoiding detrimental loss of aquatic life from 
the Coorong.

Photo: Cladocera species (Daphniidae). 
(Photo credit: SARDI)



8

Photo: The Coorong estuary mouth (Murray Mouth) of the Murray–Darling River system connecting the river to the 
Southern Ocean. (Photo credit: Department of Environment and Water)

Timing of flow delivery is an important factor, 
influencing biological responses. Environmental 
water use should continue to consider the 
ecological objectives and the biological 
requirements of plants and animals. For example, 
spring/summer flows would benefit spawning and 
recruitment of golden perch, whilst winter/spring 
flows through the Barrages would benefit spawning 
migration of diadromous species such as pouched 
and short-headed lampreys. In the Lower Murray 
River, a large proportion of environmental water is 
delivered as return flows from upstream watering 
events. This means aligning the timing of water 
delivery is critical to achieve a range of ecological 
outcomes at multiple sites across the southern 
Basin. 

The source of water influences water quality (e.g 
turbidity, dissolved organic carbon, nutrients) and 
ecological processes such as primary/secondary 
productivity and subsequent biological responses, 
however it is not yet understood which sources 
may best support particular processes. Lastly, 
maintaining flow integrity from its source to the end 
of the Murray River system is critical to support 
broad scale ecological processes and outcomes.

Photo Left: Golden perch collected in the Lower Murray. 
(Photo credit: SARDI)

Photo Abovie: Golden perch larvae collected in the 
Lower Murray. (Photo credit: SARDI)
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Our final technical and 
summary reports are 

about to be published and 
will be available at the 
CEWO website - www.

environment.gov.au/water/
cewo/catchment/lower-

murray-darling/monitoring 

Engagement & Communication Updates
Progress is continuing with implementation of 
the engagement and communication plan. We 
are maintaining internal communication through 
regular phone hook-ups, progress reporting, 
Selected Area Working Group meetings and 
publishing newsletters, but most importantly, we 

Photo: Front page of Lower Murray website. 

are expanding our communication channels. This 
includes our Lower Murray Selected Area website, 
which is nearly ready to be loaded; we aim for the 
website to be live by the time this newsletter is 
published (keep an eye out for it http://flow-mer.
com.au/selected-area-lower-murray/).

Overall, environmental water delivery that promotes 
river connection (length and sideways) enhances 
productivity, providing benefit to riverine food 
webs. Enhancing flow connection along the river 
is also important for the transport and movement 
of aquatic biota (e.g. zooplankton, fish larvae). 
Our study demonstrated that environmental water 
delivery helped transportation of microinvertebrate 
taxa from upstream catchments (e.g. Goulburn, 
upper Murray, and Darling rivers) to the Lower 
Murray River, contributing to a diverse community 
and potentially increasing the amount and variety 
of food resources for larger animals (e.g. fish). As 
well, water delivery combined with natural water 
level changes are desirable to improve instream 
productivity, although further research is required 
to identify favourable water level regimes. 
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In coming weeks, we plan to undertake several 
fish sampling trips, including boat electrofishing 
and fyke netting for Basin-scale (Category 1) fish 
data collection, and a targeted electrofishing 
sampling trip for juvenile Murray cod collection 
and assessment of golden perch population age 
structure. Whilst in laboratory, we will be sorting 
and identifying zooplankton samples and taking 
morphometric measurements of Murray cod as 
well as extracting fish ear stones (otoliths) for age 
and growth analysis.

In the coming months, our scientists will be 
busy working on data analysis and modelling for 
stream metabolism, hydraulic regimes and matter 
transport indicators. As part of the integrated 
research, a range of laboratory analyses will be 
conducted. This includes using environmental DNA 
to characterise ambient zooplankton communities 
and fish diets, using juvenile Murray cod otoliths to 
calculate growth rates, and assessing the carbon 
isotopic signatures in the amino acids within Murray 
cod to determine the sources of carbon (e.g. algae, 
tree leaves, etc.) that ultimately support growth. 

Coronavirus is causing unprecedented changes 
in our personal and professional lives and the 
situation is evolving rapidly. In the case of our 
Lower Murray MER activities, some changes have 
been made to accommodate the current situation. 
Airline travel has ceased, while meetings and 
workshops have been postponed or adjusted to be 
done online. 

At this stage, essential field sampling trips are 
continuing based on a case-by-case assessment 
of risk and extra precautionary measures.  Data 
analyses, modelling and reporting should be less 
affected, with most staff completing these tasks 
whilst under ‘working-from-home’ arrangements. 

How Coronavirus is 
impacting our activities

What’s next?

In December 2019, our team met with Peter 
Teakle, the Inland representative on the South 
Australian Minister for Primary Industries and 
Regions Recreational Fishing Advisory Council. 
We discussed how to better engage with 
recreational fishers and gain their support in 
environmental water delivery and management. 
Strong links between science and key stakeholders 
like recreational anglers are critical to promote 
beneficial ecological outcomes in the Lower Murray 
River and specifically for riverine fisheries. 

Further activities were planned for the months 
from April to July, but the COVID-19 pandemic 
has resulted in postponement until further notice. 
This included engagement with the First Nations 
groups of the Lower Murray and Coorong regions, 
a capacity building workshop facilitated by Siwan 
Lovett and Pat Gudhka, and attendance of the 
CEWO annual forum/practitioners forum. In 
the meantime, we aim to continue using good 
practices of engagement and communication 
wherever possible using on-line platforms.


