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The Sea to Hume Dam fish passage program
Fishways are proven to benefit native fish. As part of
an ambitious plan to improve native fish populations,
the Murray-Darling Basin Commission (MDBC) is
restoring fish passage along the River Murray from the
Southern Ocean in South Australia upstream to Hume
Dam near Albury-Wodonga – a distance of 2,225 km.
The Sea to Hume Dam fish passage program is a multimillion dollar initiative under the MDBC’s Native Fish
Strategy, funded through The Living Murray program
– an Australian, New South Wales, Victorian and South
Australian government initiative. In terms of river
length, this is one of the longest fish passage river
restoration projects in the world.
Through this project, fishways will be constructed at 13
sites; from the tidal barrages near the Murray Mouth to
Lock 15 at Euston. Fishways are already operational at
Torrumbarry and Yarrawonga Weirs.
On the main stem of the Murray River, 5 of the
new fishways are currently operational – at Lock
15 (Euston), and Locks 7, 8, 9 & 10 near the South
Australian border. Three prototype fishways have also
been constructed on the Barrages located between
Lake Alexandrina and the Southern Ocean in South
Australia, and several more will be built here in 2007.

Above: To shelter small fish from faster flowing water, rocks are placed in the bottom
of vertical slot fishways, as shown in this example from Lock 8 on the River Murray.
Photo: Martin Mallen-Cooper

Building Freieshways
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Prior to European settlement, the MurrayDarling Basin’s waterways were teeming with
valuable native fish, such as Golden perch and the
iconic Murray cod. Today, it is estimated that only
about 10 per cent of those populations remain.
For further information about The Living Murray or
Native Fish Strategy, visit the Murray-Darling Basin
Commission website at www.mdbc.gov.au
or contact us via:

Healthy fish populations are a vital to the biodiversity
and aesthetic values of the Basin, provide recreational
and tourism opportunities, and are an integral part of
cultural connections to the river system.

Murray Darling Basin Commission
Telephone: 02 6279 0100
Fax: 02 6248 8053
Post: GPO Box 409, Canberra ACT 2601
Email: thelivingmurray@mdbc.gov.au

Reasons for the decline in native fish numbers include
river regulation, habitat degradation, reduced water
quality and the introduction of alien fish species, which
are destructive to the river environment.
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In addition, artificial barriers are preventing native fish
travelling freely throughout the river system to breed,

find new habitat, feed or escape
predators. These barriers include
culverts, river crossings, dams, locks and weirs.

Without a free passage to move up and down the river,
the long-term survival of many fish species is at risk.
As fish are a strong indicator of river health, the poor
status of native fish populations is a reflection of the
overall state of the Murray-Darling Basin’s rivers.
The Murray-Darling Basin’s Native Fish Strategy aims to
construct a number of fishways along the length of the
River Murray and reinstate fish passage that has been
restricted by artificial barriers.

Improving fish passage

Monitoring fish movement

Fish need to be able to move freely within their
environment, a process described as “fish passage”.
The construction of structures such as dams, weirs
and road crossings prevent fish passage by creating
a physical barrier. One solution to this problem is to
construct fishways at sites where these barriers exist.
Fishways come in many forms and are specifically
designed for each site. The common theme is to
facilitate upstream and downstream movement
of fish by either allowing them to pass through or
around the barrier.

An innovative approach to monitoring the fishways
has increased our ability to gather new information
about fish movement.

The entrance to a fishway has an ‘attractant flow’ to
entice fish. This is an area at the base of a structure
where water flow has been modified to attract fish
and direct them towards the entrance of the fishway.
Once in the fishway, fish pass through successive
pools on a gradual incline. These pools are
specifically designed to reduce the water velocity and
turbulence, and along with resting pools, provide
assistance to tired travellers. This enables them to
rebuild their energy reserves.
Certain types of fishways (such as the vertical-slot)
have a protective grid mesh covering the fish during
their journey, ensuring that they are not the supper
for hungry birds. Once the fish have negotiated the
fishway, they are able to exit from multiple points,

Fishway achievements

Fish and chips
Interestingly, one tagged
fish moved from below

Seven remote Passive Integrated Transponder (PIT)
tag readers at Locks 7–10, 15, 26 and Yarrawonga
Weir monitor the fishways for any of the PIT tagged
fish in the River Murray. To date, tens of thousands
of PIT tagged fish have been detected passing
through fishways, providing new information on fish
movement through the fishways and between weirs.
Interestingly, one tagged fish moved from below Lock
1 at Blanchetown to Torrumbarry Weir, approximately
1,400 km upstream.

Lock 1 at Blanchetown
to Torrumbarry Weir,
approximately
1,400 km upstream.

Through the Sea to Hume Dam fish passage program, fishways are fitted with antennas that detect the movement
of PIT tagged fish as they pass through. This provides us with information on fish movements, including:
• How far, when and how often fish move
• How long it takes them to get to and move between fishways
• Why fish move, their preferred time of year, temperature and flows
• Whether different species have particular habits
• What percentage of fish species / populations are migratory
Left: Example of a Passive Integrated Transponder (PIT) tag, essential for tracking the movement of fish in the Murray-Darling Basin.
Photo: Janet Pritchard
Below Left: Construction of a vertical-slot fishway at Lock 9 on the River Murray near Kulnine.
Photo: Alf Richter

A tagged fish can now be tracked up and down
the River Murray for its whole lifetime, providing
information that can help refine fishway design and
inform river and habitat management, environmental
flows and weir operation.

Fishway futures

Importantly, the PIT tag information helps improve our
understanding of threatened fish species, such as the
Murray cod.

It is anticipated that the fishways program will be
extended to other major barriers throughout the River
Murray system. Throughout 2007, this project will:
• Undertake further research into the number of 		
small fish passing through Lock 8.
• Continue monitoring at Locks 1–3 to gather 		
information about fish movement before the 		
construction of fishways at these sites.
• Assess a full depth fishway at Goolwa barrage and
construct new fishways at Tauwitchere and Goolwa
sites. These fishways should target small fish and
operate over a wide range of water levels.
• Install carp separation cages at Locks 7–10 and 		
investigate function.
• Assess the new Lock 10 fishway and use the 		
new technology to quantify various aspects of fish
behaviour.
• Continue to PIT tag fish and develop remote PIT
fish counting systems to monitor fish movement at
specific sites. An automated and centralised 		
database will improve information management.
• Experiment with new fish counting devices.

Going with the flow
Of the many possible fishway models, three types have
been chosen for use in the River Murray System - each
type being better suited to specific sites.

Providing fish passage throughout the River Murray
is a significant step towards the Native Fish Strategy’s
goal of restoring native fish populations.
Fishways at Locks 7, 8, 9 & 10 are setting worldwide
standards for ecosystem restoration. While most
fishways throughout the world are designed for a
few large, economically important fish species, the
River Murray fishways provide passage for whole fish
communities.
Research undertaken through these and other fishway
operations has increased our knowledge of native fish
within the Murray-Darling Basin. Small fish species,
such as Carp gudgeon, Murray- Darling rainbowfish and
Unspecked hardyhead, were previously thought not to be
migratory. However, thousands have been found in the
fishways, providing important information for the MDBC
about the lifecycle and ecology of these species.

Passive Integrated Transponder (PIT) tags are small glass tubes about 2cm long that contain a microchip
programmed with a unique code. This little glass capsule is inserted by injection into the shoulder muscle of the
fish, in the gut cavity, or under the cheek of large fish such as the Murray cod.

1 ) A vertical-slot fishway consists of a series of 		
interconnected pools bypassing an obstruction such
as a weir or dam wall. Though many of 			
the different types of pool fishways have been built
in Australia, the vertical-slot design has so far 		
proven most effective for native fish species.

2 ) Lock fishways operate by attracting fish through
an entrance similar to that of a pool-type fishway,
but instead of swimming up a channel the fish 		
accumulate in a holding area at the base of the lock.
This holding area is then sealed and filled with water
to reach a level equal to the water upstream of the
barrier. Fish are then able to swim out of the lock.

3 ) Rock-ramp fishways were developed as a simple,
low cost alternative to more formally engineered
fishway designs. This type of fishway is particularly
suited for providing fish passage on low weirs that
obstruct small fish, but it may need a relatively high
water flow to allow effective passage of larger fish.

Above: Murray Cod - Maccullochella peelii peelii
Photo: Gunther Schmida

The construction of fishways is one component of the
Native Fish Strategy. Other elements include protecting
and rehabilitating fish habitat and threatened species,
controlling alien fish species and managing fish
translocation and stocking.
Above: Vertical slot fishway at Goolwa Barrage, South Australia.
Photo: Richard Brown

