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Preliminary results
Initial results have exceeded the expectations of the 
project team. Fish monitoring results demonstrated that 
remnant pools are extremely important refuge areas for all 
fish species in the system. Following an extended period 
of drought, the entire system functioned as a series of 
isolated wetlands that were teeming with fish. 

Shortly after deployment of tagged fish and detection 
gear, the tributary system experienced a flood event. 
Native fish and Carp immediately responded to the 
increased flows by utilising newly inundated habitat. 
Importantly, some fish moved into the Edward River while 
others moved further downstream. Many fish returned to 
the initial tagging pool which suggests that maintaining 
refuge habitat is an important requirement for long term 
survival of fish in the system.

Where to from here?
The data collected will feed back into an adaptive 
management process and inform decision making for 
future watering events. Research in the coming year will 
document fish responses to environmental water releases 
in the system. Scientists will then monitor movements of 
fish in response to the water release and compare these 
data with those obtained during the natural flood event. 
This will help to provide justification for use of water for 
environmental purposes, including when and where to use it.

The team are also exploring options to expand the 
acoustic tag tracking system to include areas that were 
affected by poor water quality, such as when water is 
degraded from tannins released from leaf litter that can 
rapidly remove oxygen needed for fish and other aquatic 
animals (often termed ‘blackwater’). The purpose of this 
expansion will be to determine how quickly fish naturally 
recover following these fish kill events.

Top Releasing a Murray Cod during electrofishing 
operations.
Centre River with low flow and vegetative congestion.
Bottom Golden Perch affected by low oxygen during 
a blackwater event.

DEPARTMENT OF PRIMARY INDUSTRIES

MURRAY CATCHMENT MANAGEMENT AUTHORITY

NS
W

D
PI

 1
09

62
_D

EC
20

11



Evidence-based adaptive 
management approach

Annual fish monitoring
As part of the evidence-based adaptive 
management approach, the Murray 
Catchment Management Authority (CMA) 
in collaboration with NSW Department 
of Primary Industries (NSW DPI) have 
established 30 permanent fish monitoring 
sites within the tributary system from a range 
of wetland and main channel habitats. 

These sites will be initially surveyed for three 
years to provide an indication of current 
fish condition throughout the system. 
Researchers will primarily survey the fish 
community using a range of techniques 
including electrofishing, gill netting, fyke 
netting and bait trapping to determine the 
overall species composition. 

The challenges
Like many ecological communities of the Murray-Darling 
Basin, the Edward-Wakool tributary system has greatly 
suffered from the effects of river regulation, migration 
barriers and degradation of water quality. These problems 
were manifested in several fish kill events that have 
resulted in a loss of native fish, including large individuals 
of the iconic Murray Cod. 

A lack of understanding of the critical ecological needs 
of fish within the system are presently preventing the 
implementation of adaptive management strategies to 
protect fish during dry periods and to improve native 
fish responses to additional water delivered to rivers 
specifically seeking to provide benefits to the environment 
(often termed ‘environmental water’).

Left Fisheries technician 
retrieving a fyke net 
from the Wakool River.
Right Electrofishing.

Information collected will be used to compare 
the structure of fish communities before 
and after delivery of environmental water 
to document any benefits to fish over time.

1 Surgically implanting 
acoustic device in Murray Cod.
2 Releasing Murray Cod after 
implanting acoustic device.
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3 Actual size of acoustic transmitter device.
4 Preparing to install receiver in Wakool River.
5 Tag and receiver deployed along Wakool River.

Top Creeks and rivers investigated as part of this study in the 
Edward-Wakool system.
Below Murray Cod which died during a blackwater event.
Front cover—main Performing surgery on a Murray Cod to implant 
an acoustic transmitter. Left Typical low flow habitat in the Edward-
Wakool system; Murray Cod collected in the upper Wakool River.

were captured, tagged and released in the Wakool River. Time, date 
and tag number are automatically recorded each time a tagged fish 
approaches one of the stations. This information allows comparisons 
of the timing of fish movements in relation to river flows including at 
which stage of flood recession native fish begin to search for refuge in 
remnant pools.

Acoustic monitoring
In addition to permanent fish monitoring sites, 
the Murray CMA, NSW DPI, and the Department 
of Sustainability, Environment, Water, 
Population and Communities (SEWPAC) are 
presently undertaking a collaborative project to 
determine the optimal water requirements for 
native fish within the Edward-Wakool system.

Most native fish within the Murray-Darling 
Basin move in response to changes in water 
temperature and flow. Flows within the 
Edward-Wakool system are highly regulated 
but there is presently little information to 
inform decisions about the amount of water 
required by fish to cue movement and the 
optimal time of year to do so.

Research is targeted at determining the flows 
required to initiate movement responses in 
fish and whether these responses result in 
improved spawning or dispersal opportunities 
for native fish. 

Over 120 individual fish from four species 
(Murray Cod, Silver Perch, Golden Perch 
and Carp) have been acoustically tagged. 
Acoustic tags are surgically implanted into the 
abdomen of the fish and transmit a unique 
coded signal. The signals are detected over 
ranges of several hundred metres by 50 
submerged listening stations which have been 
placed throughout the Wakool, Yallakool and 
Edward River systems. The majority of fish 

The Edward-Wakool system
The Edward-Wakool system, located in the South West 
Riverina region of NSW, is a large tributary of the Murray 
River main channel. The system contains a large and varied 
system of creeks and channels including Yallakool Creek, 
Colligen Creek, Coobool Creek, Merran Creek and the 
Niemur River. 

The system supports a rich agricultural industry largely 
reliant on irrigation, a range of recreational activities and 
also has strong indigenous cultural value. These systems 
have abundant areas of fish habitat, and historically 
had diverse fish communities which supported both 
commercial and recreational fisheries. 

The challenge is to find a balance between the agricultural, 
human and environmental needs within the system. This 
is being achieved through an evidence-based approach 
using science to provide environmental outcomes. 
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