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Summary of progress against monitoring and evaluation activities
This is the fifteenth progress report for the Edward-Wakool Long-Term Intervention Monitoring (LTIM) and
Evaluation Project. This report contains a summary of work undertaken between January and March 2018
(Table 1). Other reports since the commencement of the project in July 2014 are available on the project
website http://www.csu.edu.au/research/ilws/research/sra-sustainable-water/edward-wakool-researchproject
Table 1. Summary of progress on the Edward-Wakool LTIM Project January to March 2018

Activities

Overview of progress from January to March 2018

Monitoring activities

Carbon & water quality

 No modelling undertaken in this reporting period. Results of 2D hydraulic modelling were
presented in the 2014-15 annual report.
 Hydrological data from NSW Office of Water gauges regularly downloaded from the web
 Depth loggers at 7 sites were downloaded monthly
 The water levels on staff gauges were recorded once per month where possible
 Dissolved oxygen loggers were downloaded monthly and probes are cleaned. Monitoring of
nutrients and carbon undertaken monthly at sites where loggers installed
 Routine water monitoring was undertaken once per month

Riverbank and aquatic
vegetation
Fish larvae

 Monitoring of aquatic and riverbank vegetation at fixed transects at 16 sites in zones 1 to 4
was undertaken monthly.
 Light trap sampling was undertaken fortnightly between January and March 2018.

Fish recruitment

 Sampling of young-of-year fish recruits with backpack electrofisher, set lines and angling was
undertaken in February and March 2018 at 16 sites in zones 1 to 4.
 No fish community monitoring was undertaken between January and March 2018. Fish
community monitoring for the Category 1 sites in zone 3 will be undertaken in May 2018
 Receivers for the assessment of fish movement are downloaded four times per year.
Download of data was undertaken in January 2018.

Hydraulic modelling
River hydrology

Stream metabolism

Fish community
Fish movement
Evaluation activities
Annual report
Progress reports
Monitoring data

 The draft 2017-18 Edward-Wakool LTIM annual report is due for submission to CEWO on 31st
August 2018
 Progress reports submitted quarterly are available on the Edward-Wakool LTIM project
website
 All 2017-18 monitoring data will be uploaded into the CEWO Monitoring Data Management
System by October 2018

Communication and engagement
Environmental Water
 The EWEWRG met on 20 March 2018 in Deniliquin. The meeting included an update of the
Reference Group
LTIM monitoring, a discussion of winter 2017 flow trial, and a discussion of proposed
environmental flows for 2018-19 including a 800 ML/day flow trial in Yallakool-Wakool
system planned for August 2018.
E-W Operational
 The EWOAG met approximately fortnightly between January and March 2018
Advisory Group
Other stakeholder
 Prior to each monitoring trip the LTIM team contacted landholders whose properties are
engagement
accessed to undertake sampling
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Field observations and monitoring results – January to March 2018
Observations from monitoring undertaken between January and March 2018 are provided in this report.
Observations prior to this are in previous progress reports (see Edward-Wakool LTIM website
http://www.csu.edu.au/research/ilws/research/sra-sustainable-water/edward-wakool-research-project).
1. Fish spawning

Larval fish monitoring using larval light traps was undertaken fortnightly from late September 2017 to
March 2018 in zones 1 to 4 (see map Figure B1). Drift nets were set every fortnight between late
September and late December 2017.
Preliminary results describing the abundance of fish larvae from light traps were presented in progress
report 14. The results show that 2017 Murray cod spawned in all four LTIM monitoring zones and the
population is recovering following the hypoxic blackwater event in 2016.
Between January and March 2018 LTIM staff processed the catch from the drift nets. We were very excited
to find larval eel-tailed catfish (Tandanus tandanus) (Figure 1) in the drift samples from zone 4 (Wakool
River downstream of the Moulamein road bridge) in samples collected in late November and early
December 2017.
Eel tailed catfish breed in spring and summer, with spawning stimulated by a rise in temperature. The male
eel tailed catfish will build a nest in relatively shallow water into which the female deposit her eggs and the
male will then fan and protect the eggs until they hatch. Once hatched, larval catfish hang around the nest
for their first week or two before dispersing. Once very common throughout the Murray-Darling Basin, the
eel tailed catfish have not been detected in the Wakool River since monitoring began in 2010. There has
been a significant decline in eel tailed catfish numbers in the Murray-Darling Basin over the past 40-50
years. There are now only handful of populations occurring in river environments, and so it’s great to see
catfish in the Wakool River where they previously haven’t been seen in some time.

Figure 1: Larval freshwater catfish caught in drift nets in the Wakool River, December
2017. (Photo: J Trethewie)
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2. Fish recruitment

Fish recruitment monitoring (backpack electrofisher, set lines and angling) was undertaken in February and
early March 2018. Eight native species and four alien fish species were detected (Table 1).
Main observations:
 Murray cod (recruits, juveniles or adults) were caught in zones 1 and 2. Seven Murray cod less than 350
mm in length (likely to be 0 or 1 year old fish) were retained to analyse the otoliths for age and growth.
 Juvenile and adult silver perch were present in all zones, with higher numbers in zones 3 and 4 (Figure
2). Sixteen silver perch less than 275 mm (likely to be 0 or 1 year old fish) were retained to analyse the
otoliths for age and growth.
 River blackfish were caught in the upper Wakool River (zone 1) and Yallakool Creek (zone 2). This was
the first time we have detected river blackfish in Yallakool Creek since the monitoring of environmental
flows commenced in in 2010. It is possible that river blackfish may have previously been in the Yallakool
Creek in low numbers but were not detected during fish surveys. It is also possible that during the 2016
flood individuals moved into Yallakool Creek from other parts of the system. An environmental
watering action to deliver continuous base flows in Yallakool Creek during winter of 2017 may have
enabled individuals to establish and maintain their home ranges in Yallakool Creek in winter 2017.
 Similar to the previous two years, no golden perch recruits were detected in 2017-18
Table 1: Fish species detected during the LTIM fish recruitment monitoring in zones 1 to 4 in the Edward-Wakool
system. Dot indicates individuals captured during the surveys. * indicates alien species

Species
Australian Smelt
carp gudgeon
Murray River rainbowfish
Murray cod
unspecked hardyhead
river blackfish
bony herring
silver perch
common carp *
Goldfish *
eastern gambusia *
oriental weatherloach *

Zone 1
•
•
•
•
•
•
•
•
•
•

Monitoring Zone
Zone 2
Zone 3
•
•
•
•
•
•
•
•
•
•
•
•
•
•

•
•
•
•
•

Zone 4
•
•
•
•
•
•
•
•
•
•

Figure 2: Number of Murray cod (< 350 mm) and silver perch (< 275 mm) caught
during fish recruitment surveys (backpack electrofisher, set lines and standardised
angling) at 16 sites in the Edward-Wakool system in February and March 2018. Otoliths
from these fish will be examined to determine age and growth. Location of study zones
described in Figure B1.
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3. Riverbank and aquatic vegetation

There continued to be very low percent cover of aquatic vegetation at monitoring sites between January
and March 2018. Photos comparing the same monitoring sites between January 2016 and January 2018
show the absence of aquatic species such as floating pondweed (Potamogeton tricarinatus), milfoil
(Myriophyllum spp.) and water primrose (Ludwegia peploides) that were abundant in January 2016 (Fig 3).
A few signs of vegetation recovery were evident. The macroalgae Chara sp., which is an early coloniser
after disturbances such as floods, was present at several sites. Ribbon weed (Vallisneria australis) (Figure 4)
was observed nearby to monitoring sites in the upper Wakool River and sediment deposition was observed
in Colligen Creek (Figure 4). This deposition provides substrate, nutrients and seeds to support growth and
germination of vegetation on riverbanks.

Figure 3: Photos of vegetation monitoring sites in January 2016 and January 2018 showing reduction
in the cover of aquatic vegetation in 2018 (Photos: S. Healy)

Figure 4: Riverbank vegetation showing signs of recovery after the 2016 flood. Left: Chara sp. growing
in shallow water (Photo: S Healy). Middle: Vallisneria australis growing nearby to monitoring site in the
upper Wakool River (Photo: S. Healy). Right: Deposited sediment in Colligen Creek (Photo: R. Watts)
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4. Monitoring water levels using staff gauges and water pressure loggers

A network of staff gauges, such as that shown in Figure 5, have been installed throughout the EdwardWakool system by NSW Office of Environment and Heritage (OEH). Cross section surveys of the river were
undertaken at each site and the gauges were installed relative to Australian Height Datum (AHD). These
gauges are visited by LTIM field staff approximately once per month and the water depth is manually
recorded.
As part of the LTIM program CSU and NSW OEH have also installed water pressure loggers at some
monitoring sites. The water pressure data can be used in conjunction with logged barometric pressure data
to calculate a daily record of water heights at a site.
The use of staff gauges and pressure loggers to record of water depth is especially important for monitoring
the hydrology of sites, especially those that are some distance downstream of the automated hydrological
gauges. The network of gauges will provide important data during the trial 800 ML/day environmental
watering action planned for Wakool-Yallakool system in August 2018.

Figure 5: Staff gauges at one of the sites in the Wakool River.

Planned LTIM activities – April to June 2018
Between April and June 2018 the Edward-Wakool LTIM Team will continue to monitor aquatic and
riverbank vegetation and movement of tagged silver perch and golden perch. The annual fish community
survey using an electrofishing boat and fyke nets will be undertaken in zone 3 in May 2018.
Between April and June 2018 data from the 2017-18 monitoring will be analysed for inclusion in the 201718 Edward-Wakool LTIM annual report (draft to be submitted by 31st August 2018).

Acknowledgements
We respectfully acknowledge the Traditional Owners, their Elders past and present, their Nations of the
Murray–Darling Basin, and their cultural, social, environmental, spiritual and economic connection to their
lands and waters. We extend our thanks to the Wakool River Association, the Edward-Wakool Anglers
Association and landholders in the Edward-Wakool river system for allowing access to their properties and
for their keen interest in this project. This project was funded by the Commonwealth Environmental Water
Office and is a collaboration between Charles Sturt University, Murray Local Land Services, NSW
Department of Primary Industries, Monash University, NSW Office of Environment and Heritage and La
Trobe University. Members of the Edward-Wakool Long-term Intervention Monitoring project team are
listed on the Edward-Wakool LTIM website http://www.csu.edu.au/research/ilws/research/sra-sustainablewater/edward-wakool-research-project.

Long Term Intervention Monitoring Project, Edward-Wakool River System Selected Area, Progress Report Number 15

Page 6

Appendix A: The Long-Term Intervention Monitoring Project for the Edward-Wakool system and its
context in terms of ecological monitoring and evaluation within the Murray-Darling Basin.
The Long Term Intervention Monitoring (LTIM) Project for the Edward-Wakool river system Selected Area is
funded by the Commonwealth Environmental Water Office. The project is being delivered by a consortium
of service providers lead by Charles Sturt University (Institute for Land, Water and Society) and includes,
NSW Department of Primary Industries (Fisheries), Monash University (Water Studies Centre), La Trobe
University, NSW Office of Environment and Heritage, and Murray Local Land Services.
The LTIM project is based on a clear and robust program logic, as detailed in the Long-Term Intervention
Monitoring Project Logic and Rationale Document. That document sets out the scientific and technical
foundations of long-term intervention monitoring and is being applied to areas where LTIM projects are
being undertaken. It also provides links between Basin Plan objectives and targets to the monitoring of
outcomes from Commonwealth environmental watering actions. For more information, see Monitoring and
evaluation for the use of Commonwealth environmental water.
Many different agencies play a role in the reporting on environmental outcomes, consistent with the Basin
Plan (see Figure A1 below). The Murray Darling Basin Authority is responsible for reporting on
achievements against the environmental objectives of the Basin Plan at a basin-scale, which are broadly
focussed on flows and water quality, fish, vegetation and birds across the whole of the Basin. State
Governments are responsible for reporting on achievements against the environmental objectives of the
Basin Plan at an asset-scale i.e. rivers, wetlands, floodplains. The Commonwealth Environmental Water
Holder is responsible for reporting on the contribution of Commonwealth environmental water to the
environmental objectives of the Basin Plan (at multiple-scales).

Figure A1.

A summary of roles various agencies play a in the reporting on environmental outcomes,
consistent with the Basin Plan.
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Appendix B:

Map showing location of sample sites monitored in the Edward-Wakool Selected Area for
the Long-Term Intervention Monitoring Project.

The monitoring for the Edward-Wakool LTIM Selected Area Evaluation is focussed on Yallakool Creek (zone
1), the upper Wakool River (zone 2) and mid reaches of the Wakool River (zones 3 and 4)(Figure B1). Fish
population surveys are undertaken annually in the focal zone, and a further 20 sites throughout the
Edward-Wakool system will be surveyed for fish populations in years 1 and 5. In addition to water quality
sampling in the focal area, water quality is also monitored in Stevens Weir and the Mulwala canal as these
sites are the potential source of Commonwealth environmental water in this system.

Figure B1. Monitoring sites for the Edward-Wakool Selected Area for the Long-Term Intervention Monitoring
(LTIM) Project.

Appendix C:
Summary of monitoring undertaken in the Edward-Wakool system for the Long Term
Intervention Monitoring Project from 2014-2019.
Indicator

Cat

Zones

Schedule of activities
J
A
S
O N
D J
F
M A
M J
Continuous data from automated gauging stations
Modelling undertaken in 2014-15
Continuous data from loggers

River hydrology
Hydraulic modelling
Stream metabolism and
primary productivity
Nutrients and carbon
Carbon characterisation
Riverbank and aquatic
vegetation
Fish reproduction (larvae)
Fish reproduction (larvae)
Fish recruitment
Fish community (Cat 1)
Fish community survey
Fish movement

1
3
1

1,2,3,4
1,2,3,4
1,2,3,4

1
3
3

1,2,3,4
1,2,3,4
1,2,3,4

1
3
3
1
3
2

3
Fortnightly
1,2,3,4
Fortnightly sampling
1,2,3,4
3
20 sites
Undertaken in 2014-15 and 2018-19 only
1,2,3,4 (plus
Continuous data from acoustic receivers

Monthly sampling
Monthly sampling
Monthly monitoring

sites funded
Murray LLS)
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