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Executive Summary 
 

CSIRO provides scientific knowledge and tools to support sustainable development and 

management of Australia’s marine waters and resources. With regard to finfish aquaculture, our 

research has provided knowledge regarding the mitigation and amelioration of environmental 

impacts including climate change, informed management of environmental risks via system 

modelling, and improved aquaculture production and animal husbandry. 

CSIRO is committed to providing world-class research and publishing the research that we 

undertake. We provide a list of that research attached to indicate the evidence base for decision 

makers to use. 

In this submission we summarise the research that has contributed to  

1. improving the productivity of the finfish industry that has supported industry growth and 

profitability while increasing animal welfare 

2. sustainable marine farming practices, and  

3. risk management approaches to a changing environment. 

With regard to the terms of reference, CSIRO 

• notes the public release of information we collect as part of our research, and encourages 

transparent reporting by the finfish industry 

• supports evidence-based decision making, based on the best science available at the time, 

and notes the need for continual improvement as new information becomes available, while 

following the precautionary principle, and 

• supports the development of an industry-wide biosecurity plan. 

Finally, we provide examples of how modelling tools and systems can be used to support 

biosecurity planning and industry use of the marine environment. 
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Introduction 

CSIRO welcomes the opportunity to provide input to the Legislative inquiry into Finfish 

Aquaculture in Tasmania. 

Scientists working for CSIRO provide scientific knowledge and tools to support sustainable 

development and management of Australia’s marine waters and resources. Our scientists seek to 

understand interactions across all sectors and in particular, the interactions between aquaculture, 

fisheries and conservation sectors. We have developed assessment methods, harvest strategies, 

management frameworks and evaluation tools used by Commonwealth, state and territory, 

neighbouring international and regional resource managers to build capacity in the assessment and 

management of the marine environment, ensure sustainable resource use and enable engagement in 

regional and international management and conservation fora. We have capability to provide social 

and economic assessments for resource management and use decisions.  

In particular, CSIRO provides research to underpin evidence-based decision making for marine 

resource management in Australia and internationally. With regard to finfish aquaculture, our 

research has provided knowledge regarding the mitigation and amelioration of environmental 

impacts, management of environmental risks, and improved aquaculture production and animal 

husbandry. 

In addition to Australian research, in recent years we have provided expertise to salmon aquaculture 

management and industry in Chile. Chile is one of the largest salmon producers in the world and 

have now taken a spatially structured approach to their productions zones. This spatial management 

supports aquaculture industries producing finfish, shellfish, and algae.  

CSIRO has a long history of involvement in Australian finfish aquaculture – in Tasmania this is 

primarily Atlantic salmon. Our contribution to the evidence-base for finfish aquaculture falls into 

three main areas, noting that overlaps exist between the research and the scientists undertaking that 

research: 

Production science – research to improve the productivity of the finfish industry has 

supported industry growth and profitability while increasing animal welfare. 

• CSIRO developed applied breeding techniques in partnership with the salmonid industry to 

increase performance, ameliorate disease and improve productivity in the face of climate 

change (https://www.csiro.au/en/Research/AF/Areas/Aquaculture/Premium-

breeds/breeding-salmon) 

• Develop disease surveillance techniques and improved treatments for early disease 

intervention  

• Sustainable diet development and dietary interventions to improve fish welfare (Wade et al, 

2019) 

Environmental science – research to support sustainable marine farming practices 

• CSIRO evaluated broadscale environmental impacts of salmon aquaculture in the Huon 

Estuary and D’Entrecasteaux Channel with modelling and observations in the Aquaculture 

CRC (Volkman et al., 2009). This study quantified the nutrient load from fish farms (Wild-
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Allen et al., 2010) and designed the Broadscale Environmental Monitoring Program (BEMP) 

(Thompson et al., 2008).  

• CSIRO has built and deployed desktop decision support tools to investigate connectivity for 

the evaluation of spatial and temporal environmental ‘footprints’ of fish farm sites, the 

potential transfer of disease agents between leases and for the rapid evaluation of water quality 

following changes to farm site stocking and/or relocation; these tools have been deployed and 

used in Southeast Tasmania (Condie et al., 2017). 

• CSIRO has deployed models in Macquarie Harbour to evaluate residual circulation and 

flushing time, simulate water quality (including dissolved oxygen) in near real time and 

provide a 3 day forecast.  Model results and near real time observations are routinely displayed 

on a web dashboard that informs industry operations. 

• Conducting integrated environmental baseline studies and the development and application of 

risk assessment protocols in support of ecosystem based management.  

Climate change, extreme events and environmental forecasting - research to support risk 

management approaches to a changing environment 

• CSIRO was involved in the first report exploring the implications of climate change for 

salmon aquaculture (Battaglene et al. 2008). This report explored many of the issues that are 

now emerging in Tasmania, including the need to manage risk in a changing environment, 

breed salmon for a warmer environment, and develop disease responses.  

• CSIRO has investigated historical changes in the marine environment on the east coast of 

Tasmania, and shown this is a fast warming area relative to the rest of the world (Hobday and 

Pecl, 2014). We estimate rates of warming, and thus the likely future conditions that marine 

farming must consider. Our work on marine heatwaves (Hobday et al. 2016) has also shown 

that extreme events can impact the marine environment and industries (Oliver et al. 2018). 

• In partnership with the Bureau of Meteorology, we have developed seasonal forecasts for 

finfish farming regions which are provided to salmonid companies that seek this information 

(Spillman and Hobday, 2014; Hobday et al. 2017).  These forecasts are used by the industry to 

manage environmental risk associated with, for example, warm or cold conditions that affect 

salmon growth and survival. 

 

CSIRO is also a partner in the CRC for the Blue Economy. The goal of the 10 year CRC program is 

to develop the infrastructure, energy systems, and production options for offshore aquaculture. We 

expect that the Blue Economy CRC will be covered by a submission from the University of 

Tasmania, and so do not provide additional details here.  

This CSIRO submission draws on a range of CSIRO expertise.  Our research on this topic is 

publicly available via publication in peer-reviewed journals (Appendix 2). 

 

  



  

CSIRO submission 19/697 6 November 2019 

CSIRO response to the Terms of Reference (ToR) 

 

To inquire into and report on the planning, assessment, operation and regulation of finfish farming in 

Tasmanian, with particular reference to:  

 

1) The implementation of the Sustainable Industry Growth Plan for the Salmon Industry and its impact 

on commercial finfish farming operations and local communities, including:  

a. data collection and publication;  

b. progress in the development of an industry wide biosecurity plan;  

 

a) CSIRO Response to data collection and publication;  

 

• CSIRO scientists seek to publish their findings in project reports and reputable peer-reviewed 

journals (Appendix 2), and this provides an evidence base to support decision makers and 

regulators.  

• Our world-class models rely on both scientifically collected and industry data and we have a 

strong history of collaboration for data collection in joint research projects.  

• Additional data on environmental conditions are collected by industry as part of their 

operational monitoring and regulatory/compliance requirements. There is an opportunity for 

greater transparency and more timely publication of industry monitoring and compliance data.  

Industry data are often held confidentially (as is standard in many industries), and some is 

published on company websites. Some of this confidential data practise is likely in response to a 

history of negative media attention and within-industry commercial competition.  

• Other aquaculture farming regions outside Australia regulate the release of industry-collected 

data. In Scotland for example, the regulatory agency (SEPA) report industry monitoring and 

compliance data on a public website for transparency in environmental condition and associated 

decision making. The Tasmanian regulator could follow this route. With resources, CSIRO 

could also deliver data systems to support real-time environmental reporting.  

 

b) CSIRO response to progress in the development of an industry wide biosecurity plan;  

 

• Based on the recommendations from the Planning for a Blue Future Report CSIRO supports 

development of an industry-wide biosecurity plan 

• With regard to informing biosecurity management, CSIRO has recently delivered a 

comprehensive modelling and risk assessment information system to the Chilean Government 

environmental agency SERNAPESCA for strategic and tactical decision support and 

management of biosecurity issues in their salmon industry (see Appendix 1).  This expertise is 

available to inform the strategic development of a salmon biosecurity plan for Tasmania.   

 

2) Application of the Marine Farming Planning Act 1995 relating to:  

a. preparation and approval process for marine farming development plans, including 

modifications and amendments to marine farming development plans;  

b. allocation of leases, applications for and granting of leases;  
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c. management of finfish farming operations with respect to the prevention of environmental 

harm;  

 

CSIRO Response – general response to the development plans, leases and prevention of 

environmental harm 

• There is an opportunity to integrate current environmental data, future environmental 

projections, societal values and economic industry data into a spatial planning GIS to inform 

decisions around the allocation of new farm leases. 

• We note that the climate change and projections of suitable habitats in future for finfish were not 

considered in developing the zoning plan, and are not required in the development of marine 

farming plans. With general warming of the ocean waters in the east and south coasts of 

Tasmania under climate change, there will still be areas that are relatively cool, and could be 

used by finfish aquaculture operations on seasonal or annual time scales. Risk management may 

support moving operations between warm and cool areas in summer, or cool and warm areas in 

winter to maximise survival and growth. A biosecurity plan may need to consider the safe 

movement of fish between areas to reduce environmental risk.  

• Management of finfish farming operations with respect to minimising environmental harm is 

currently achieved by the EPA through exacting compliance regulation.  More transparency in 

the reporting of industry compliance (and action taken when non-compliance occurs), would 

improve public understanding of this process.  There are likely to be benefits in bringing 

environmental compliance reporting for aquaculture, agriculture and all industries using 

environmental services into a unified framework. 

 

3) Any other matter incidental thereto.  

 

CSIRO Response – additional comments 

 

• Scientific understanding that can be used to improve environmentally sustainable finfish 

aquaculture production is continually improving.  

• CSIRO, and other research agencies, provides the research that is available at the time for use by 

industry, decision-makers and regulators. We note the need for updates as new information is 

collected and analysed.  

• Regulators, industry and the community generally realise that management and regulations will 

need to be updated over time. This approach is adaptive, and allows for continual 

improvement. This adaptive approach should not be at the expense of the precautionary 

principle. While there is no single definition of the this principle, it was included in the 1992 

Rio Declaration on Environment and Development where it was positioned as an underlying 

element of the broader framework for sustainable development.  

In order to protect the environment, the precautionary approach shall be widely 

applied by States according to their capabilities. Where there are threats of serious 

or irreversible damage, lack of full scientific certainty shall not be used as a reason 

for postponing cost-effective measures to prevent environmental degradation. 

(Principle 15, Rio Declaration on Environment and Development, 1992). 

The precautionary principle has been included in a range of Australian law and policy, including 

the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act), and 

legislation in most States.  
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• Tasmanian finfish aquaculture, while world-leading in some areas, can also learn from 

experiences and approaches developed elsewhere in the world. For example, CSIRO has 

recently completed work with Chilean partners (SIMA Austral) to develop system 

approaches to manage environmental impacts and biosecurity risks (see Appendix 1). 

CSIRO and partners are taking some of the elements of the SIMA project in Chile, and 

applying them in a project centered on Storm Bay. 
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Appendix 1.   

 

SIMA Austral: An operational information system for managing the Chilean aquaculture  

 

CSIRO developed the Integrated Management System for the Aquaculture (SIMA in Spanish). This 

is a comprehensive interoperable information and modelling platform to provide the Chilean 

Aquaculture industry and government agencies with access to improved environmental intelligence 

allowing them to make better informed strategic and operational decisions. SIMA integrates 

environmental and sanitary contexts on an ecosystem risk-based approach. It was undertaken by 

multi-disciplinary team with key managers, industry and research stakeholders active in the 

aquaculture industries of the Patagonia of Chile (Fig A). The rationale for SIMA was to deliver a 

web-based platform of an operational workflow information system that includes: (i) Products and 

Services for strategic planning, evaluations, response to incidents, and the usual production of 

reports, (ii) Components including physicals, biogeochemical, ecological, productive and 

socioeconomic (models framed as an integrated risk analysis system), (iii) Integration for the 

manager's environmental and health monitoring programs accessing data management, integration 

and visualization of data through data services end tools, and (iv) Integration and access to new 

data sources including processes and procedures for the management, monitoring and modeling of 

data for both operational and strategic planning uses. 

 

The modular and spatial-explicit architecture of SIMA Austral Platform include a range of tools and 

facilities ranging from regular near-real time reporting and visualization on monitoring data, hydro 

connectivity analyses, epidemiological and bioeconomic modelling, to water quality and future 

scenario and risk assessments. It delivers spatially-explicit information supporting the management 

of the production of local and regional Barrios, as well as the likely footprint of potential 

transmission (or potential sources) for a disease or parasites outbreak and to define and run 

scenarios with minimal training (Figs. B, C). The SIMA Austral architecture and components 

provides operational examples of applications of how it can be used to inform policy and 

management decisions, and discusses challenges and key learnings and considers future 

developments and applications. 

 

The SIMA tools can be used to provide a detailed understanding of current status and trends, as well 

as likely and actual interactions between aquaculture production (primarily salmonid farming) and 

the surrounding ecosystem. This includes the receiving environment (biodiversity, abundance and 

biomass, water quality, sediment characteristics), but also the broader human system. In turn, this 

information can be used to evaluate both how changes in the industry (such as expansions) may 

affect the system, including the Industry, but also to set and evaluate regionally appropriate 

production reference points, environmental thresholds and adaptive management practices. 
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(A) Map of southern Chile showing the spatial extent of environmental and ecosystem models of the SIMA Austral project, and the occurrence of 
farming leases aggregated in the various polygons of the Barrios (Neighbourhoods) spatial management system. The inset shows stream gauge and 
water quality monitoring stations. (B) Example of output showing modelled dispersal of sea lice released from a central-eastern island. Dark red 
indicates more than 10% of the release passed through the grid cell, green 40-60% and dark blue less than 10%. (C) Computed flushing timescales 
for barrios in the Los Lagos Region. These equate to the average time for concentrations within a barrio to fall to e-1 = 0.368 of their starting value. 
Longer flushing times typically increase the risk of contaminant accumulation and associated deterioration in water quality [Modified from: Steven 
et al. (2019). Journal of Operational Oceanography Vol. 12: sup2, S29-S46: Ocean Observing for Societal Benefit. DOI: 
10.1080/1755876X.2019.1636606] 

 

 

(C) 

(B) 
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Appendix 2 
Published research papers from CSIRO relevant to finfish aquaculture in Tasmania. Selected papers are 
cited in the submission.  
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3. Anderson, Kelli; Pankhurst, Ned; King, Harry; Elizur, Abigail. Effects of GnRHa treatment during 
vitellogenesis on the reproductive physiology of thermally challenged female Atlantic salmon (Salmo 
salar). PeerJ. 2017; 5:e3898. 
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4. Anderson, Kelli; Pankhurst, Ned; King, Harry; Elizur, Abigail. Estrogen therapy offsets thermal 
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7. Battaglene, S. C., C. Carter, A. J. Hobday, V. Lyne and B. Nowak (2008). Scoping Study into Adaptation of 
the Tasmanian Salmonid Aquaculture Industry to Potential Impacts of Climate Change. National 
Agriculture & Climate Change Action Plan: Implementation Programme report 83p. 

8. Bennett, B. N. Blueblood Atlantic salmon for Tasmania. Fishing today. 2006; 19:3-5. 
http://hdl.handle.net/102.100.100/130123?index=1 

9. Betancor, Monica; Howarth, Fraser; Glencross, Brett; Tocher, Douglas. Influence of dietary 
docosahexaenoic acid in combination with other long-chain polyunsaturated fatty acids on expression 
of their biosynthesis genes and phospholipid fatty acid compositions in tissues of post-smolt Atlantic 
salmon (Salmo salar). Comparative Biochemistry and Physiology. 2014; 173:74-89. 
http://hdl.handle.net/102.100.100/95072?index=1 

10. Botwright, Natasha; Evans, Brad; Lubieniecki, Krzysztof; Cook, Mat; Davidson, William. Sex 
determination in Tasmanian Atlantic salmon. Global Aquaculture Alliance. 2015; (March/April 2015):74-
75. 
http://hdl.handle.net/102.100.100/93105?index=1 

11. Bowden, Alyssa; Andrewartha, Sarah; Elliott, Nick; Frappell, Peter; Clark, Timothy. Negligible differences 
in metabolism and thermal tolerance between diploid and triploid Atlantic salmon (Salmo salar L.). 
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https://doi.org/10.1242/jeb.166975 
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