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The Nature Conservancy  
and partners are undertaking 
an exciting initiative to restore  
the Swan-Canning Estuary’s  
lost shellfish reefs to help  
improve biodiversity, 
fisheries and water quality  
for people and nature.

Cover image, restored mussel reef, © Simon Branigan, TNC
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Black pygmy mussels, © Alan Cottingham, Murdoch University
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Background

The Nature Conservancy (TNC) and partners are undertaking an exciting initiative  
to restore the Swan-Canning Estuary’s lost shellfish reefs to help improve biodiversity, 
fisheries and water quality for people and nature.

With less than 10% of shellfish reef ecosystems remaining 
in Australia, this project is part of an ambitious national plan 
to restore oyster and mussel reefs at 60 sites across the 
country from Noosa to Perth, to help recover and improve the 
health of our estuaries and bays. Since 2014, TNC has rebuilt 
shellfish reefs in several states, with some like Windara Reef 
in South Australia occupying the equivalent footprint of 10 
Perth Stadiums (20 ha).  

The Swan-Canning project is the first mussel restoration 
initiative in Western Australia, and will focus on restoring  
reef systems created by native mussels. 

Our vision is a clean and productive  
Swan-Canning Estuary with vibrant living  
reefs that provide abundant fish and rich 
biodiversity for people and nature.

The project will adopt a staged and adaptive approach  
over the next three years and beyond. 

The first stage involves identifying suitable locations  
for mussel reef restoration throughout the estuary.

Timeline of activity to build mussel reefs in the Swan-Canning Estuary

Blue Mussels, © Paul Hamer, Victorian Fisheries Authority (left) and Black Pygmy Mussels, © Alan Cottingham, Murdoch University (right)

2019-2020
Planning & consultation;  

Mussel habitat suitability; Pilot reefs

Stakeholder workshops; Pilot reef monitoring; 
Larger reef design, permitting & engineering

2020-2021

2021-2022
Conservation Action Plan;  

Reef construction & monitoring

Ongoing monitoring  
& ecosystem restoration

2022+
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Assessing mussel habitat suitability

The Nature Conservancy is working with researchers from Murdoch University and  
The University of Western Australia to establish a Habitat Suitability Index (HSI) for two 
native mussel species, the Blue Mussel (Mytilus galloprovincialis) and Black Pygmy Mussel 
(Xenostrobus securis). 

The main areas where potential habitats for these species 
will be explored are shown in the figure below.

Blue oval is the focus area for Blue Mussels and grey oval that for  
Black Pygmy Mussels. Small blue circles indicate potential HSI trial sites

To build the HSI, mussel-habitat relationships will be 
established by linking mussel tolerances to habitat data 
sets under summer and winter conditions. 

The habitat data will include water quality (e.g. salinity, 
dissolved oxygen), depth, substrate and vegetation. 

Through collaborations with key government agencies 
and industry, the process will also integrate data on user 
requirements for the estuary to minimize conflicts with 
other user groups (e.g. boating, fishing).

Data derived from the mussel-habitat linkages will then be 
integrated into maps that score areas of interest between  
0 (poor) and 1 (excellent) to identify the best candidate  
sites for building pilot mussel reefs.

The HSI model will then be ground validated at ~20 sites 
across the estuary, through:

1. Visual surveys to determine mussel abundance;

2. Field measurements to assess mussel survivability  
and growth.

For the field measurements, two commercial shellfish 
baskets (80 x 30 x 20 cm), each containing 30 mussels,  
will be placed at each site and the live mussels counted  
and measured every month for one year. 

A ‘spat collection rope’ (50 cm long) will also be attached  
to each basket to determine where juvenile mussels 
(‘spat’) naturally settle, and thus whether any future reef 
is likely to be supported by natural recruitment. Below 
shows a schematic of how the sampling gear will look on 
the seafloor when deployed.

Schematic of sampling gear used to validate the mussel HSI
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Building small pilot reefs

The HSI results for Blue Mussels will be used to help inform the best locations for building 
small pilot reefs (~3 x 2 x 0.5 m in length, width and height). 

The most successful pilot reef locations will transition to sites 
for full-scale reef restoration, scheduled for construction 
during 2021-22.

Construction of the pilot reefs (and later the larger reefs) 
requires two main steps:

1. Carefully laying a mix of limestone rubble and recycled 
shells as a reef base;

2. ‘Seeding’ the base with millions of juvenile mussels that 
have been grown in a local hatchery or sourced from wild 
broodstock collected in the estuary. These mussels grow 
and attach to the reef base, ideally supplemented by new 
juveniles that have recruited naturally.

Further monitoring at the pilot reefs will establish links 
between mussel stress (indicated by shell opening and 
closing activity, as measured by small sensors attached to 
mussel shells) and water quality variables (recorded from 
continuous data loggers deployed on the reefs).

Preparing to deploy reef substrate, © Simon Branigan, TNC Newly restored Blue Mussel reef, © Jarrod Boord, Streamline Media
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Large-scale reef construction, © Simon Branigan, TNC

Scaling up to larger reefs

Following the outcomes of the pilot study and wider consultation, TNC will embark on the 
process of scaling-up the mussel reefs in suitable areas of the estuary, covering several 
hectares in total. 

Monitoring of reef health, including the new biodiversity  
it brings to the estuary, will follow at regular intervals after 
reef deployment. 

Building the reefs will deliver new jobs for maritime industries 
such as construction, science and aquaculture, helping to 
build WA’s blue economy.  

Once constructed, these reefs will breathe new life into  
the Swan-Canning, helping to improve fish populations,  
other marine life and water quality.  
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Reef monitoring, © Jarrod Boord, Streamline Media

Further information

For more information on this project, please contact  
Dr Fiona Valesini, Project Manager 
E  fiona.valesini@tnc.org


