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Executive Summary  

This report summarises work completed as a sub-project to the Climate Change Adaptation – Marine 

Biodiversity and Fisheries Science Program. This program was a joint investment between the Fisheries 

Research and Development Corporation, the then Department of Climate Change and Energy Efficiency, 

the Department of Agriculture, Fisheries and Forestry, State Government agencies in South Australia, 

Tasmania, Victoria and NSW, CSIRO and several universities. 

This sub-project was undertaken to conclude activities arising from the completion of the Program. 

Particularly, there was a need to capitalise on the information and knowledge generated from the suite of 

projects undertaken within the Program, and ensure that key findings were communicated. Three key 

groups were identified in the project plan as key targets for this knowledge exchange: 

 senior fisheries managers and policy makers;   

 fishing industry and broader community 

 science community 

By maximising returns from research already undertaken, through enabling this communication strategy, 

the FRDC sought to assist agencies, policy makers and the community in their negotiation of climate 

change related information: dispel myths and misinformation, and foster preparedness amongst all sectors 

in the process of adapting to a changing climate.  

This project was structured under four objectives:  

Objective 1: Smarter fisheries management – provide the information to foster an improved 

understanding of the implications of climate change on fisheries stocks, fishing effort and marine 

biodiversity, thereby providing input into Australian and state based fisheries management and policy. 

Objective 2: Repaired more productive and resilient inshore habitat – building on the climate 

adaptation imperatives of resilience and carbon sequestration opportunities for inshore habitat together 

with the opportunities of Direct Action, foster works and activities that will ensure increased inshore 

productivity for professional, recreational and indigenous fishers and marine biodiversity.  

Objective 3: Increased investment in knowledge generation – articulate the benefits of resourcing 

R&D for the key knowledge gaps across climate adaptation, carbon sequestration and inshore fisheries 

habitat and seek for FRDC co-investment partnership arrangements with key Australian Government 

agencies 

Objective 4: Maximise science quality, outputs and dissemination of existing investments – review 

and evaluate to ensure a high standard of all draft milestone and draft final reports, remaining projects. 

These objectives were met while recognising in the first 3 objectives much remains to be done.  Certainly 

the information has been provided to underpin smarter fisheries management. Repairing habitat is an 

ongoing task and with some significant steps achieved in the period of this project.  The opportunities for 

further R&D have been detailed and for Objective 4, the program and all its component projects together 

with summary science papers have been completed to a high quality. 

Structuring delivery against the joint investment as a Science ‘Program’ allowed for consistency across the 

design, conduct, selection and scientific management of the specific science projects, maximising return 

on investment. This sub-project consolidated the extension of the knowledge generated by the Program 

through activities such as presentations to key forums, the preparation and distribution of fact sheets, and 

multiple face-to-face discussions from senior policy makers through to various marine users. This allowed 

for the wide sharing of the findings of the Program, and outlined how the various groups may best apply 

the findings to their specific issues and needs.  

Unfortunately, this project of consolidation and extension was undertaken in a period of rapidly changing 

national climate policy, as demonstrated by the abolishing of many of those Federal and State government 
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agencies or units taking a lead role on climate policy during the period of this project, and by the 

diminishing more generally of resources available for science and innovative policy formation.  

Nevertheless, the conclusion of the Climate Change Adaptation Program – Marine Biodiversity and 

Fisheries allows for a concise reflection on the successes and challenges of instituting, delivering, 

managing and extending a major body of scientific investigation. This report provides several 

recommendations based on these learning’s.  

Keywords 

climate change adaptation; marine biodiversity, fisheries, ecosystem resilience, habitat repair 
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Introduction 

The Fisheries Research and Development Corporation has a dual remit to provide knowledge that will 

deliver both: 

 public benefit marine protection and management; and 

 private benefit profitable and sustainable use of marine resources – professional and recreational 

fisheries, aquaculture and indigenous take. 

 

FRDC took the initiative to coordinate, integrate and lead a range of marine climate adaptation and 

mitigation-related investments, recognising the worth of consolidating such projects under the management 

of a single Program.  This includes through this project investing to ensure that priority knowledge gaps are 

met, that there is close interactions and cross-overs in learning’s between the research providers, and that all 

findings were translated into products to meet the knowledge needs of various user groups in ways that might 

foster adoption. User groups range from policy makers to marine managers to marine users such as fishers 

and conservation groups. 

 

Tables 1 & 2 in the companion FRDC report [Creighton, C 2014 a)] provides a summary of the investment 

and a conceptual framework of how the program was designed and projects were selected to deliver to the 

various needs and hierarchies of marine biodiversity and fisheries management.   

 

All projects were managed under standard contracts against agreed sets of milestones.  Milestones were 

required to include research updates. These updates were reviewed for science quality and the findings as the 

projects progressed were communicated widely.  Communication outputs required of all projects included: 

 submission of science papers to peer-reviewed journals; 

 management and repository of any data generated within the Integrated Marine Observing System 

(IMOS); and 

  preparation of summary findings and presentations such as fact sheets or articles for 'Fish' or other 

newsletters for broad distribution, especially for end users. 

These three broad areas of communication, also included by each project team in a Communication Plan, 

ensured that project by project findings were communicated to those with substantial interest in specific 

project findings. Final reports for all projects were progressively quality assured, and uploaded on to the 

FRDC website, provided to libraries, work shopped through with specific end user groups and presented to 

peer groups at various conferences. Again this was done project by project.  

 

This report is about the entire program.  This sub-project resourced the task of ensuring all key across-

Program findings were made readily available to relevant policy makers, managers, fishers and the broader 

community through a range of media and formats. 

 

 

 

Objectives 

The Objectives of the sub-project, as agreed and documented in the contract were: 

Objective 1: Smarter fisheries management – provide the information to foster an improved 

understanding of the implications of climate change on fisheries stocks, fishing effort and marine 

biodiversity, thereby providing input into Australian and state based fisheries management and policy. 

Objective 2: Repaired more productive and resilient inshore habitat – building on the climate 

adaptation imperatives of resilience and carbon sequestration opportunities of inshore habitat together with 

the opportunities of Direct Action, foster works and activities that will ensure increased inshore productivity 

for professional, recreational and indigenous fishers  

Objective 3: Increased investment in knowledge generation – articulate the benefits of resourcing 

R&D for the key knowledge gaps across climate adaptation, carbon sequestration and inshore fisheries 
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habitat and seek for FRDC co-investment partnership arrangements with key Australian Government 

agencies 

Objective 4: Maximise science quality, outputs and dissemination of existing investments – review 

and evaluate to ensure a high standard of all draft milestone and draft final reports, all remaining unfinished 

projects. 

Each of these Objectives led to a stream of work, separate but inter-linked as detailed in the combined 

Methods – Results - Discussion section. Detail is presented within the three broad client groups listed in the 

project plan: 

 senior fisheries managers and policy makers;   

 fishing industry and broader community 

 science community 

 

 

Methods, Results & Discussion  

This sub-project was focused on ensuring the coordinated delivery of the Climate Change Adaptation – 

Marine Biodiversity and Fisheries science program’s key findings.  The suite of outputs against each of these 

target audiences was nominated at the start of the project within the project plan.  

Outputs nominated were commensurate with the differing styles of knowledge exchange generally employed 

in communicating with each of these target audiences. The actual outputs achieved are then listed.  These 

outputs varied over time and for audience and were all undertaken in a rapidly changing external policy and 

institutional environment.  This affected the timing and nature of delivery of outputs and outcomes.   

Key factors of the external environment that must be noted included: 

 a rapidly changing policy environment for all matters relating to climate change; 

 a rapidly diminishing availability of funds for research and development; and 

 as a consequence, an overall environment that did not foster innovation in policy, management 

or investment 

The sub-project had to rapidly respond to this changing environment.  For all three target audiences 

additional and / or modified outputs to those initially nominated were delivered as part of this need to rapidly 

respond to the changing external environment.  Reflections on the knowledge exchange process, what 

worked, what were the constraints and opportunities conclude each section on the three target audiences. 

 

Target Audiences, Outputs & Progress Towards Knowledge Exchange 

Target Audience 1 – Senior fisheries managers and policy makers 

Outputs Nominated 

Outputs nominated at inception in the approved project plan were: 

1.1 Climate Change Adaptation briefing papers.  These were to cover: 

 the implications of a changing climate for fisheries management and marine biodiversity 

knowledge needs 

 opportunities to incorporate the implications of a changing climate in the  next generation of 

fisheries management policy 

 targeted action for multiple outcomes – inshore fisheries habitat repair 

1.2 Summary PowerPoint presentations being for FRDC to use: 
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 for broad discussion at AFMF 

 for use by AFMF members in their jurisdictions 

 for discussions with senior agency policy makers, especially around the various opportunities 

for Direct Action and natural resource management investment 

1.3 Submissions and representations to each step of the proposed Emissions Reduction Fund and revised 

Carbon Farming initiative: 

 Terms of Reference [out till mid Nov 2013] 

 Green Paper [due mid December] 

 White Paper [due early to mid 2014] 

 

Summary of Outputs actually delivered 

In brief these included: 

 Accompanying Program Report titled Marine Australia – Directions for management and future 

research, widely circulated electronically and uploaded on the FRDC website; 

 PowerPoint presentations for use by FRDC in various forums, including such as AFMF; 

 Briefing Papers, being shortened extracts from Marine Australia – Directions for management and 

future research and then used at several senior forums, especially science forums and available for 

FRDC to use at forums such as AFMF;  

 Detailed submissions to each phase of the Direct Action process;  

 Reworking of the entire Climate section of the FRDC website to better reflect the current policy and 

institutional environments as well as the emerging knowledge needs for all those likely users of the 

FRDC website; 

 Personal interactions with political leaders and their staff and senior agency policy makers on the 

developing policy of Direct Action; 

 Personal interactions with political leaders and their staff and senior agency policy makers on the 

role of fisheries habitat repair as a key first off strategy to minimise the impacts of a changing 

climate by increasing system resilience; 

 Formal submission and personal interactions with lead agency representatives to assist in the 

formative phases of the Great Barrier Reef Trust, now known as “Reef Trust”; and 

 Preparation of a 2 page briefing paper titled Repairing Estuary and Inshore Productivity and various 

face to face and phone conversations with political leaders and with senior managers responsible for 

the National Environmental Science Program.  

Reflections on outputs delivered and their role in fostering engagement and improved 
knowledge 

All these outputs to senior managers and policy makers were delivered in a rapidly changing policy, 

institutional and funding environment.  The Australian Government and those states that had specific 

agencies / groups leading policy on climate change disbanded many of these agencies / groups. Climate and 

climate change as an issue tended to polarise the Australian community with the language of debate more 

about faith [believers and deniers] than about the facts and the quality of the science evidence underpinning 

them.  

The most significant impact of this restructuring, across all jurisdictions, was a tightening of the available 

resources for both initiatives and current activities.   Novel and innovative concepts such as an investment in 

habitat repair for blue carbon outcomes or long term policy development such as changing the way we 

manage fish stocks across jurisdictions is always constrained and is often perceived as lower  priority with 

preference given to areas of immediate need when resources are limited and the concepts of climate change 

are not universally understood or require longer time frames for implementation. 

Australia-wide policy initiatives such as the National Climate Change Action Plan for Fisheries and 

Aquaculture had their resourcing reallocated to other emerging policy areas.  The revised National 

Environmental Science Program [NESP], previously known as the National Environmental Research 

Program [NERP], was also substantially constrained in available resources.  Constrained resources meant 

that essentially only those existing very high priority National areas of interest, especially high international 

profile areas such as Antarctica and the Great Barrier Reef were likely to receive funding. While 
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representations at Minister, Senator and Departmental officer level were made to seek support for R&D in 

both marine climate-related science and habitat repair science, due to the constrained nature of resources 

available, these representations were unsuccessful.   

Direct Action is the Government’s policy initiative to address issues of climate variability and change, 

especially from a mitigation perspective. Due to constrained resources, the bulk of Direct Action focuses on 

support for industry as it rightly works through ways and processes to reduce its greenhouse gas footprint. 

This is a clear area of guaranteed return on investment, well documented and in line with many similar 

initiatives internationally. 

Regarding this sub-project, an extract of it’s submission to the Direct Action Terms of Reference was cited in 

the following Green Paper. The Minister responsible also sought further clarification on the opportunities 

provided by “blue carbon”. Nevertheless, the limited scope and resources available for the Direct Action 

initiative meant that a range of the more innovative policy opportunities for carbon sequestration were not 

able to be included in a resource-limited and somewhat politically controversial Direct Action.  For “blue 

carbon” the other key factor that must be noted is that internationally, this is still a developing policy area. 

Table 1 summarises activities from an Outcome perspective. 
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Table 1: Summary of Outputs and Outcomes achieved – policy & managers 

Tasks Outputs Outcomes & Comments 

Climate Change Adaptation briefing papers and summary PowerPoint 
presentations prepared.   

 

Completed 

 

 

 

Information provided to achieve an overview understanding  

Difficult to precisely attribute any changes in policy and 
management to the outputs.   

Have built a strong recognition among key players that climate, 
climate variability and to some degree climate change should be 
considered in formulating policy and management response. 

Submissions and representations to each step of the proposed Emissions 
Reduction Fund and revised Carbon Farming initiative 

Comments submitted and follow 
up face-to-face discussions.   

 

Quoted in the Green Paper & follow up Ministerial level 
discussions.  

Knowledge awareness achieved. 

Direct Action scheme is principally targeted at the 
internationally recognised industrial scale polluters and their 
opportunities to mitigate. 

Other Activities not listed in contract 

 

 

Multiple interactions fostering 
improved awareness of the 
opportunities for smarter policy 
and management from both 
climate adaptation and resilience 
perspectives.

 

Knowledge awareness achieved 

Broad indications that policy and management will include 
resilience / repair.  

Climate issues, especially variability at most broadly 
incorporated in thinking as part of policy formulation and 
management proposals. 
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Target Audience 2 – Fishing [professional, recreational and indigenous] and broader 
community 

Outputs Nominated 

Outputs nominated at project inception were: 

2.1 Summary information on the implications of climate change, especially from an adaptation 

perspective covering: 

 PowerPoint presentations and summary information provided to FRDC for various annual general 

meetings, forums and specific port visits 

 Input to the next CSIRO Marine Report card, especially the summary document and the summary’s 

wide distribution to all jurisdictions 

2.2 Short articles for newsletters 

 Two articles in Fish – with one covering the implications of a changing climate on fisheries 

management and one covering the opportunities for Direct Action on inshore habitat repair.  

 Foster the reprinting of these articles such has occurred with previous articles – e.g. NSW National 

Parks Journal 

 Articles as updates within the Fish Habitat Network newsletter 

 

Summary of Outputs delivered 

In brief these included: 

 Presentations, discussions and follow up at several recreational fishing forums – Victoria, NSW, 

South Australia and Western Australia 

 A series of summary fact sheets that were made available electronically and also printed and 

disseminated that covered: 

o The entire initiative and its findings  

o Atlantis and the potential long term implications of a changing climate on fish stocks 

[FRDC 2010/023:Potential futures for Australia’s south eastern marine ecosystems, 

quantitative Atlantis projections] 

o Stock by stock assessments and implications for the 4 key species investigated in the 

South East project [FRDC 2011/039: Preparing fisheries for climate change – assessing 

alternative adaptive options for four key fisheries in south eastern Australia] 

o Opportunities for improved productivity / profitability for the component industries 

covered in the Value Chain project [FRDC 2011/233: Growth opportunities and critical 

elements in the supply chain for wild fisheries and aquaculture in a changing climate] 

 Providing information and supportive material for various port visits and community 

discussions, to be undertaken especially by Gretta Pecl, Tim Ward and Stewart Frusher and 

principally funded through FRDC 2011/039.  

 Discussions and presentations with various agency and community groups, including: 

o Natural resources management groups – e.g. Reef Alliance, south west WA;  

o Floodplain management group, northern NSW; 

o Oceanwatch, including attending meetings accompanying Oceanwatch to meet with 

Senators and members of the House of Representatives;  

 Articles in Fish including their reprinting in various other newsletters – conservation groups 

such as NSW National Parks Association, recreational fishing groups such as VRecFish and 

science community newsletters such as RipRap : 

o Blue carbon 

o Connectivity 

o Climate adaptation 

o Business case for investment in repair 

 Articles in the Fish Habitat Network newsletter 
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 Work with recreational fishers and Victorian researchers and The Nature Conservancy on re-

establishing shellfish reefs together with providing information to a range of interested parties 

across southern Australia, especially southern Qld, NSW, WA, Tas and SA.   

 

Reflections on outputs delivered and their role in fostering engagement and improved 
knowledge 

Habitat repair is one of the essential first steps in ensuring resilience in stocks to any shocks and changes that 

might occur through a changing climate.  This concept of initially repairing water quality and habitat has 

been successfully used to gain resources in the Great Barrier Reef region since 2007-08.  The initial $200M 

investment called Reef Rescue I was on the basis that we can rapidly repair water quality and it is within 

Australia’s immediate control whereas climate change is an international issue.   

The second investment of about $160M included $60M on habitat or as it is known in Reef Rescue II 

“systems repair’. Here the argument put, as in the previous FRDC commissioned work [FRDC 2012/036] 

was that repair of key physical habitat must accompany repair in water quality. Again this is as a precursor 

and basis for resilience to a changing climate. 

Continuing in this successful process for investment in repair to fisheries and reef – lagoon environments an 

Investment Plan has now been released for actions to meet the targets in the joint Australian and Queensland 

Government’s Long Term Sustainability Plan – 2050.  This Investment Plan also delivers to the needs of the 

World Heritage Commission and their concerns that the Reef is possibly “in danger”.  To date the Qld 

Government has committed $100M towards this third tier of investment with Australian Government 

contributions yet to be finalised. The Investment Plan can be found at: http://www.rgc.org.au/wp-

content/uploads/2015/01/Investment-Plan-NRM-proposal-190115.pdf  .  This author led the team that 

prepared this Investment Plan and built on the outputs of all the FRDC commissioned Climate and Habitat 

Repair research referred to in this report to ensure a strong evidence base to the Investment Plan.  

In several states, notably NSW and Qld and to a lesser degree Victoria, reform processes in fisheries 

management are underway at the instigation of their state governments.  Unfortunately aspects of these 

reform processes are polarising the attitudes and behaviours of some of the broader fishing community back 

into an “us or them” suite of responses.  This is reinforcing once again the divide between professional and 

recreational fishers, and even divides within the professional sector.  The appetite for partnership around 

habitat repair is reduced when it is perceived the agenda is more about competition and some form of 

resource competition between recreational and commercial sectors.  While in several meetings the issue of a 

declining resource has been well documented as more the result of habitat lost than harvest, the polarisation 

of fishers is constraining the opportunities for cooperative effort. Clearly under such an environment of 

mistrust between the sectors and indeed mistrust also of Government agendas, there was not a very receptive 

environment to introduce changed management arrangements to account for and adapt to a changing climate. 

Progress is being made in repair of shellfish reefs.  Shellfish reefs provide habitat, especially multi-

dimensional nursery areas, possibly spawning areas and equally importantly, massive in-situ biological 

nutrient assimilation systems.  Under all the well-recognised Global Climate Models for a changing climate 

the predictions are that Australian coasts will experience a more variable climate, more extreme runoff 

events and therefore more sudden slugs of nutrients into our coastal receiving waters of embayments and 

estuaries. Re-establishing shellfish reefs will provide a first line defence against the deleterious effects of 

such events such as the increased threat of toxic algal blooms. 

The Victorian Port Phillip pilot is already developing into a strong partnership between agencies, the 

recreational and professional fishing sectors and The Nature Conservancy. Investment committed to date 

exceeds $300K for the pilot.  A parallel initiative with at this stage lesser investment committed is 

developing for Pumicestone Passage in south Qld. Likewise there is strong interest for the SA Gulfs and for 

Oyster Bay in Albany Harbour, WA.  

Table 2 summaries activities from an outcome perspective.

http://www.rgc.org.au/wp-content/uploads/2015/01/Investment-Plan-NRM-proposal-190115.pdf
http://www.rgc.org.au/wp-content/uploads/2015/01/Investment-Plan-NRM-proposal-190115.pdf
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Table 2: Summary of Outputs and Outcomes achieved – community 

Tasks Outputs Outcomes & Comments 

Summary information made available and presented on the implications 
of climate change, especially from an adaptation perspective  

 

Multiple interactions and 
discussions / presentations. 

Covered all States, various groups 
– fishing, natural resource 
management, community 

 

Knowledge awareness achieved.   

Nevertheless, more can always be done to foster understanding 
of the various issues facing fishing, professional, recreational 
and indigenous, the need to incorporate climate and foster 
repair and resilience of the productivity systems. 

Port visits are underway and are resourced through FRDC 
2011/039 

Marine Report Card  Not achieved – limited FRDC 
resources + shifting priorities  

 

Climate issues will be incorporated within FRDC investments 
rather than a specific focus  

 

Short articles for newsletters  Completed 

 

Knowledge awareness achieved and positive feedback – 
therefore presume well received. 

Other Activities not listed in contract  

 

Multiple interactions and 
discussions / presentations. 

 

The most notable outcome is probably the growing momentum 
to re-create shellfish reefs across southern Australia as part of 
habitat repair and resilience to water quality shocks from 
extreme events. 
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Target Audience 3 – Science community 

Outputs Nominated 

Outputs nominated at project inception were: 

3.1 2 Science papers co-authored with key scientists: 

 Paper 1 – nominally titled “Revitalising Australia’s Estuaries – what benefits at what cost?’ – co-

authors include Marcus Sheaves, Justin Brookes, Paul Boon and Craig Copeland 

 Paper 2 – nominally titled “Paradigm Shifts in Sustainable Fisheries Management” – co-authors 

include Alistair Hobday and Gretta Pecl  

3.2 Summary program report on the entire Climate Adaptation program – in progress and with input 

from all Principle Investigators. 

3.3 Finalisation of all remaining science contracts to Final Report stage together with additional R&D 

projects on habitat as already directed by FRDC.  Projects to be completed included: 

 2010/506 – temperate Reefs [PI - Neville Barrett] 

 2010/535 – WA fisheries [PI – Nick Caputi] 

 2010/542 – Blueprint for coastal communities [PI – Stewart Frusher] 

 2010/565 – Northern Australia [PI – David Welch] 

 2010/039 – South Eastern Australia [PI – Gretta Pecl] 

 2011/040 – Estuarine and nearshore [PI – Marcus Sheaves] 

 2011/503 – Community Knowledge [PI – Jenny Shaw] 

 2010/023 – Atlantis [PI – Beth Fulton] 

 2013/029 – Comparative Threats [PI – Bob Kearney]  

 

Summary of Outputs delivered 

 Approval and publication of the science paper titled Repairing Australia’s estuaries for improved 

fisheries production – what benefits at what cost? – Australian Journal of Marine and Freshwater 

Research 2014; Co-authors were Paul Boon, Justin Brookes and Marcus Sheaves [Creighton, C et al 

2014b)];  

 Draft final science paper titled Adapting management of marine environments to a changing climate 

– a checklist to guide reform and assess progress; Co-authors are: Alistair Hobday, Michael 

Lockwood and Gretta Pecl [Creighton, C et al 2014c)];  

 Use of summary Program report titled Marine Australia – Directions for management and further 

research [Creighton, C 2014a)] as a basis for discussion on further research, the need to focus on 

adaptation rather than problem definition and to demonstrate to the science community that many of 

the adaptations required for a changing climate can be achieved through other broad agendas such as 

improving marine management efficiencies and effectiveness;  

 Progressive review, suggestions for improvement and then finalisation of all project Final Reports 

ready for uploading on the revised Climate section of the FRDC website; 

 Progressive review and approval of science papers produced by Principal Investigators and their 

teams, also then made available via links from the FRDC website; 

 Work collaboratively with key science providers to meet, then prepare a Briefing Paper on Estuary 

Repair R&D priorities and engagement with key Senators in an attempt to secure funds, initially 

under the then proposals for a new Cooperative Research Centre round and later under the proposed 

National Environmental Science Program;  

 Input to Marine Strategy process being coordinated through the National Marine Science Committee 

with the input including; 

o ensuring adaptation to a changing climate was included in the Climate white paper 

o leading, preparing and gaining collaborative support for a white paper on Estuary Repair 

[Creighton, C et al 2014d)] 

o ensuring both climate adaptation and resilience through habitat repair was part of several 

other white papers 
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o attending the 2 day forum and ensuring climate adaptation and resilience through habitat 

repair was included in the various relevant discussions [Canberra, 25 and 26 November 

2014]; 

 Attending and interacting with the National Estuary Network as the Australia-wide team deliberates 

on the next phases of the Network’s activities 

 Participating in the joint Conference of the Australian Societies of Aquatic Ecology and Fisheries 

Biology and presenting two papers, one on climate adaptation and the other on resilience through 

repair; 

 Providing advice to officers in various states as they prepare local business cases and action plans for 

estuary repair investment – especially NSW, Vic, WA and SA; 

 Presenting to several SA and WA forums, including SARDI, Murdoch University Centre for Fish 

and Fisheries and the Western Australia Marine Science Institute;  

 

Reflections on outputs delivered and their role in fostering engagement and improved 
knowledge 

From a climate change perspective, some cynics worldwide within and outside the science community have 

suggested that climate change was just the latest funding bandwagon for science [e.g. Prof Bjorn Lomberg, 

as regularly cited in The Australian].  Nevertheless the quality of the science undertaken in the Climate 

Change Adaptation program, as gauged by the number of resulting published papers was exceptionally high 

and relevant.  This is a strong indication of the willingness of Australian science to seek answers, to think 

through and recommend adaptation options and to place climate science within the bigger context of smarter 

management systems for Australia’s marine biodiversity and fisheries. 

Likewise, the Australian scientific community is interested in the productivity and resilience aspects of 

habitat repair.  A strong indication of interest is that the National Estuary Network, set up in 2002 as part of 

the National Land and Water Resources Audit [NLWRA, 2002] remains an active, all States and Australian 

agencies group, sharing knowledge across Australia and meeting regularly without supplementary funding. 

The now building interest in restoration ecology, in the scientific and economic aspects of modifying and 

sometimes changing coastal land use and in shellfish reefs further demonstrates scientific interest in 

Australia’s coastal zone and its most appropriate use and management for multiple benefits.  

The challenge remains for science to focus more on the solution rather than the problem.  This is particularly 

evident in a cultural environment where the media and various campaigns choose to focus on the problem, 

the sensationalist or negative aspects of any issue.   

Overall, this component of the contract was delivered most comprehensively, with an audience that was most 

receptive to the tasks and presentations / discussions / opportunities for further engagement and action.   

To conclude the entire Climate Change Adaptation Program, a subgroup of the Principle Investigators was 

convened to reflect on progress and the substantive process issues for the conduct of science and its 

application to policy using climate change as the test case. The group distilled from the portfolio of research 

findings a suite of key elements required of policy and management to adequately adapt and respond to a 

changing climate. These elements were then structured into three phases and will be presented in a science 

paper as a checklist for guiding reform and assessing progress towards a climate ready marine future 

[Creighton, C et al in prep; final draft one of the attachments to this Report)].  

Management of marine resources for conservation and sustainable harvest is regarded as more challenging 

than ever. A range of anthropogenic activities has triggered environmental changes that greatly exceed the 

natural background fluctuations (Rockstrom et al. 2009, Steffen et al. 2011). Most pervasive is a changing 

climate resulting in altered physical conditions in many marine regions around the world (Doney et al. 2012; 

Hobday and Pecl 2014). Concomitant changes in distribution, abundance, physiology and phenology are 

already evident for many marine species (Doney et al. 2012, Poloczanska et al. 2013). Nowhere is this 

change more evident than at the coasts where the documented and predicted increases in temperature, 

acidity, UV radiation, nutrient concentrations, fishing pressure, coastal constructions, frequency and duration 

of hypoxic events are thoroughly documented (e.g. Hoegh-Guldberg et al. 2007, IPCC 2013). The speed of 

change in average environmental conditions and the increased frequency of extreme events (heat waves, 



 

 

 

3 

hypoxia) may exceed the potential of marine organisms for tolerance or adaptation (IPCC 2014, Koehn et al. 

2011). Moreover, global change is multifactorial and the compound action of several stressors often is 

synergistic (Brown et al. 2013). Global change will also lead to altered responses, economic opportunities 

and conservation priorities, all of which will require revised policy frameworks and management approaches 

operating at faster time scales than these institutions tend to operate. 

Systems thinking demonstrates that climate and its impacts are but one of many issues that need to 

collectively be the input to policy and to management decisions. Indeed marine management by virtue of 

being multi-objective and needing to meet diverse and sometimes competing user needs is best served by a 

multi-component approach that incorporates climate as one of many issues to be accommodated. Responses 

to address the challenges of climate change will range from those that are minor or incremental through to 

those that involve more radical shifts in resource management and utilisation (Stafford-Smith et al. 2011; 

Park et al. 2012; Wise et al. 2014). To acknowledge this, it is suggested that there are three interlinked 

phases of the adaptation process.  

Historically, management of marine biodiversity and resources has not necessarily or typically taken a 

systems view. Thus, there is a need to ensure that policy; management and institutional structures are better 

aligned so that there is a solid platform on which to develop adaptation responses (Wise et al. 2014; Frusher 

et al. 2014). This first necessary phase is best termed ‘preconditioning’ [Creighton, C et al in prep]. On 

reflection, some of the difficulties experienced in delivering that part of this sub-project to senior policy 

makers and managers mirror these issues. 

Once policy and management structures are aligned, ‘future proofing’ of systems can include the knowledge 

assimilation and building of conceptual understanding required to begin operational processes and actions. 

Elements under this category highlight the need for integrated systems thinking and approaches, based on an 

interdisciplinary and socio-ecological systems view. While all presentations and discussions undertaken in 

this project attempted to present an integrated or systems view, the receptivity of the various audiences to 

this approach varied. 

Lastly, to facilitate the sustainable use and conservation of living marine resources into a vastly different 

future, both ‘transformation and opportunity’ need to be considered. The types of issues to be dealt with 

here include: 

 Changes brought about by a changing climate must be assessed for beneficial opportunities; 

 In responding to increased climate variability and change, a transition towards flexible total stock 

management systems is essential; 

 Policy and management must take advantage of the key role marine ecosystems can have in carbon 

sequestration; 

 Carbon sequestration in marine systems is best done as part of a multi-objective approach. 

Australia’s policy and management systems are still developing to meet these challenges.   

The activities and outcomes of this phase of the contract are presented in summary form in Table 3.
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Table 3: Summary of Outputs and Outcomes achieved – science community 

 

Tasks Outputs Outcomes & Comments 

Science papers co-authored with key scientists  1 paper published & 2nd papers 
well in progress 

 

Sound foundation for further science with published paper 
already widely cited 

Summary program report on the entire Climate Adaptation program  Completed and approved by 
FRDC  

 

Sound foundation for further science + demonstrates the 
benefits of a program approach to science commissioning, 
management and knowledge exchange. 

Finalisation of all remaining science contracts to Final Report stage 
together with additional R&D projects on habitat as already directed by 
FRDC  

 

Completed 

 

The large number of science papers the program has generated 
possibly best gauges the quality of the science. 

Other activities not listed in contract  

 

Multiple interactions and 
discussions / presentations / 
meetings. 

 

A series of R&D initiatives are either proposed or underway, 
especially on productivity resilience / repair of habitat. 

Rapid shift in Australian Government policy re climate change is 
probably precluding major interest in seeking funding for the 
various outstanding climate change related knowledge needs 



 

 

 

1 

Conclusions 

Objectives and Outcomes sought 

The project objectives and proposed outcomes are as follows:- 

Objective 1: Smarter fisheries management  

– provide the information to foster an improved understanding of the implications of climate change on 

fisheries stocks, fishing effort and marine biodiversity, thereby providing input into Australian and state 

based fisheries management and policy. 

Outcome sought: Through FRDC briefings, Australian Fisheries Management Forum member 

awareness and action towards incorporating the implications of a changing climate into improved, next 

generation fisheries management arrangements.   

 

Objective 2: Repaired more productive and resilient inshore habitat  

- building on the climate adaptation imperatives of resilience and carbon sequestration opportunities of 

inshore habitat together with the opportunities of Direct Action, foster works and activities that will ensure 

increased inshore productivity for professional, recreational and indigenous fishers  

Outcome sought: Ideally, Direct Action and related Australian Government natural resources 

management policy agendas including an estuarine / nearshore marine component covering fresh to brackish 

wetlands, mangrove, saltmarsh and seagrass repair, recognising the multiple benefits as well as carbon 

sequestration that these environments provide and investing in repair accordingly 

 

Objective 3: Increased investment in knowledge generation  

– articulate the benefits of resourcing R&D for the key knowledge gaps across climate adaptation, carbon 

sequestration and inshore fisheries habitat and seek for FRDC co-investment partnership arrangements with 

key Australian Government agencies 

Outcome sought: Increased knowledge on the opportunities for smart climate adaptation and habitat 

management as part of enhancing Australia’s marine biodiversity, fisheries productivity and sustainable 

economic yield 

 

Objective 4: Maximise science quality, outputs and dissemination of existing investments  

– review and evaluate to ensure a high standard of all draft milestone and draft final reports, all remaining 

unfinished projects. 

Outcome sought: High standard science outputs readily available to all users in summary and full 

detail forms and via both electronic and print media 

 

Outcomes for Objectives 3 and 4 have been well met.  These two sets of objectives and outcomes are to a 

large degree within the control of FRDC and its agents, especially through this sub-project and its companion 

activities.   

Outcomes for Objective 1 are a work in progress.  As an example of the complexity of the policy and 

management change processes, consider the need, with a changing climate and spatially changing stocks to 

transition to whole-of-stock management.  Use snapper [Chrysophrys auratus] as an example.  

Snapper is a large, long-lived, demersal finfish species that is abundant throughout the coastal waters of 

Australasia. The species has a broad Australian distribution that includes the coastal waters of the southern 

two thirds of the continent, including southwards from the mid-coast of Western Australia, the southern 

continental coastline and north coast of Tasmania, and the east coast up as far as north Queensland [Kailola 

et al 1993; Jackson 2007]. Throughout this distribution, snapper occupy a diversity of coastal habitats 
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including bays, inlets, gulfs and open marine waters to the edge of the continental shelf to a depth of at least 

200 m. Consequently, across the different places, the various life history stages of snapper are exposed to a 

range of environmental conditions. 

The south-eastern region of Australia supports three apparently different stocks [Pecl et al 2014]. The 

Eastern Stock extends from Wilson’s Promontory in eastern Victoria up the coast of New South Wales and 

Queensland. The Western Victorian stock is thought to extend from Wilson’s Promontory westward into 

South Australian waters adjacent to the mouth of the Murray River. This stock includes the important Port 

Phillip Bay fishery. The South Australian stock extends westwards from the Murray mouth into Western 

Australian waters and includes the populations of Spencer Gulf and Gulf St. Vincent. 

Recruitment of 0+ snapper into nursery areas in South Australia and Victoria demonstrates significant inter-

annual variation, which ultimately drives the population dynamics and variation in fishable biomass and 

fishery productivity (Fowler et al 2005). This variability is thought to relate to inter-annual variation in 

survivorship of snapper larvae [Pecl et al 2014]. The populations of snapper in NSW and Qld do not 

demonstrate such high recruitment variability, which may be linked to the broad distribution of spawning in 

oceanic coastal waters, and the fact that juvenile recruitment occurs in a large number of different inshore 

bays and estuaries. 

Significant recreational and commercial fisheries for snapper are found in each of SA, Vic, NSW, WA and 

Qld. These various State-based fisheries are managed independently of each other, which is problematic for 

assessment and management when stocks straddle jurisdictional boundaries (i.e. the Eastern stock straddles 

QLD, NSW and Vic, and the Victorian western stock straddles Vic and SA).  

If there is ever to be stock-based management then the following complexities will need to be addressed: 

 sound stock prediction tools and preferably well demonstrated outputs, probably over 5+ years as an 

evidence base for management options 

 agreement by fishers, commercial and recreational in all the relevant jurisdictions to transition to 

stock-by-stock management  

 the development of stock-by-stock management options 

 agreement among all fishers and fisheries management in the relevant jurisdictions to a preferred 

management option, including any changes to resource allocation / sharing 

 agreement between the relevant jurisdictions for some form of joint management mechanisms -  

possibly including a lead jurisdiction, transfer of management resources and so on 

 some form of agreed regulations across jurisdictions and so on 

 

This sub-project, temporally constrained as it was, succeeded in alerting fisheries managers and policy maker 

to the policy and management implications of a change climate.  

Outcomes for Objective 2 were also extremely optimistic given that “blue carbon” is yet to be fully 

recognised under global carbon accounting schemes, let alone the excessive political scrutiny of all matters 

regarding climate policy in Australia making it extremely difficult to include innovative concepts in Direct 

Action. Nevertheless substantial progress has been made towards developing an ethos of repairing resilience.  

Individual project proposals identified in Revitalising Australia’s Estuaries [Creighton, C 2013] have been 

resourced in WA [e.g. Vasse – Wonnerup], SA [e.g. fishway connectivity for the islands and barrages, 

Lower Murray], Vic [e.g. shellfish reef pilot, Port Phillip Bay], NSW [e.g. Everlasting Swamp acquisition] 

and Qld [e.g. Great Barrier Reef systems repair].  For the Great Barrier Reef the Long Term Sustainability 

Plan [Australian Government, 2014] has endorsed the need to repair coastal ecosystems and has as one of its 

targets: 

EHT1 – Condition and resilience indicators for coral reefs, seagrass, islands, estuaries, shoals and inter-

reefal shelf habitats are on a trajectory towards achieving at least good condition at regional and reef-wide 

scales.  

Certainly, this is major progress in recognition of the Reef as a system and that of all the component 

ecosystems, estuaries and wetlands are the most degraded. 
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Implications  

This multi-investor science program has delivered substantial improvements in our knowledge on estuarine, 

nearshore and marine systems, their biota and use and how Australia might best adapt its policy and 

management to respond to a changing climate. On that basis alone, the program has proved to be an excellent 

investment. 

 

Capitalizing on the knowledge learnt via extension and interaction with policy makers, managers, fishers and 

the broad community is ongoing, but nevertheless has proved difficult in a rapidly changing political / policy 

climate and as resources for science diminish. 

 

Most importantly, based on the findings of the projects and the recognition that an integrated approach is the 

most cost-effective response, many of the discussions centered on how to factor in climate, its variability and 

change into the broader more generic area of marine systems policy and management. 

 

This program and its investments in knowledge transfer will have a successful legacy as climate is included 

as  an attribute being considered when determining marine policy and management. Most R,D&E invested in 

by FRDC that incorporate the issues of climate will be focused on including climate as an integral part of the 

continuous challenge to provide the evidence to improve Australia’s marine policy and management. 

Certainly there may be occasional climate-specific investments.  

 

Nevertheless, from an adoption perspective the challenge remains to include the implications of climate, 

climate change and climate adaptation within the broader perspectives of policy formulation and 

management of Australia’s marine biodiversity and fisheries. 

 

Recommendations 

The conclusion of the Climate Change Adaptation Program provides an opportunity to reflect on the design 

and conduct of a major research program. The construction and management of a program is crucial to the 

successful delivery of outputs and outcomes, creating emergent value over and above what can be achieved 

from a range of individual projects.  

This following are recommendations arising from this opportune reflection:  

Inception 

 seek multi-partners / investors across the policy and management community, the end users; 

 develop agreement on the key knowledge needs, the timing for delivery of these and how they might 

best intersect with the policy and management environments; 

 establish a broad budget allocation by % to science enquiry, science management, project extension, 

program knowledge transfer and ongoing interaction with policy and management; 

 

Program Design 

 build a conceptual plan from the knowledge needs perspective and out of this conceptual plan will 

fall most of the specific science projects 

 commission much of the science through short form expressions of interest 

 ensure additional resources are available for innovative responses to the knowledge needs 

 reserve some of the resources for knowledge needs and issues not foreseen at program inception  

 review and select science teams for each of the component projects 

 

Program and Project Management 

 for all projects ensure strong links to data already available and with the research adding to this data 

system so that all data is current and readily available and can be built upon by other researchers; 
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 specify a common base of credible modeled projections for any time / user dependent analysis; 

 ensure validation of any projections through the application of monitoring to build a qualitative 

understanding of change and impacts; 

 selectively use scenarios to develop options of policy intervention and management that optimise 

various outputs; 

 foster among the science teams rigor in the development of recommendations for management, 

policy and monitoring based on the above;  

 encourage all science teams to frame their recommendations from two perspectives – the overall 

outcomes sought and the achievability of the recommendations based on the existing management 

structures and their capability to implement the recommendations;  

 require all projects as part of their contracts to specify data sets, the legacy issues of housing the data 

sets derived from their work, the preparation of science papers and the dissemination of findings to 

key users as their projects proceed; and  

 at annual intervals encourage strong interaction and discussion between science teams across the 

program, including with the end users. 

 

Fostering Uptake of Program Findings 

 as the program proceeds cross-calibrate with those knowledge needs specified at program inception 

 wherever possible foster parallel policy formulation and management improvements to proceed hand 

in hand with science enquiry 

 recognise that multiple communication tools are essential for the various end users; and 

 ensure resources are available to continue the conversations with policy makers and managers for at 

least 18 months after the program’s science is complete. 
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Project materials developed 

This sub-project focused on advocacy, engagement and information dissemination.  Therefore there were 

multiple products developed across the three key audiences. A selection of these is listed as follows and has 

been submitted in electronic form to accompany this final report. 

Managers and policy makers 

 Australian Fisheries Management Forum presentation [PowerPoint] 

 Submissions to Emissions Reduction Fund 

o Terms of reference 

o Green Paper 

o White Paper 

 FRAB R&D Investment Opportunities [PowerPoint] 

 Submission - Reef Trust and application Australia-wide  

 National Environmental Science Program – Repairing estuary and inshore productivity [Briefing 

Paper and PowerPoint]  

Fishers and community 

 Adaptation case studies [PowerPoint] 

 Fish March 2014 – Habitat: a high yielding investment 

 Fish June 2013 – Reconnect to revitalise fisheries 

 Natural resource management and coastal ecosystems [PowerPoint] 

 Fact Sheet – Adapting to a changing climate [with accompanying issue-specific Fact Sheets prepared 

for key projects through working with and supporting Principal Investigators] 

 Paradigm shifts [PowerPoint] 

 Recreational Fishing Group Multi-state template [PowerPoint] 

 VRecFish Newsletter - featuring habitat 

 VRecFish presentation -featuring shellfish reefs [PowerPoint] 

Science community 

 Australian Journal of Marine and Freshwater Research 2014– Repairing Australia’s estuaries for 

improved fisheries production – what benefits at what cost? Creighton, Boon, Brookes and Sheaves. 

 Marine Policy – in prep – Adapting management of marine environments to a changing climate – a 

checklist to guide reform and assess progress Creighton, Hobday, Lockwood and Pecl 

 Australian Society of Fisheries Biology Revitalising Australia’s Estuaries [Abstract and PowerPoint] 

 Australian Society of Fisheries Biology Rethinking fisheries management – responding to a 

changing climate, habitat loss and community pressures [Abstract and PowerPoint] 

 National Marine Science Symposium - R&D Priorities – Australia’s estuaries, embayments and 

nearshore marine environments Colin Creighton, Paul I. Boon, Justin D. Brookes, Marcus Sheaves 
, 

Patricia von Baumgarten , Fiona Valesini , Dr Frederieke Kroon and Dr Greg Ferguson  

 National Estuary Network Revitalising Australia’s Estuaries - - multiple benefits if we can meet the 

challenges of turning the tide on past mistakes [PowerPoint] 
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Project materials developed 

 

 

Managers and policy makers 

 Australian Fisheries Management Forum presentation [PowerPoint] 

 

 Submissions to Emissions Reduction Fund 

o Terms of reference 

o Green Paper 

o White Paper 

 

 FRAB R&D Investment Opportunities [PowerPoint] 

 

 Submission - Reef Trust and application Australia-wide  

 

 National Environmental Science Program – Repairing estuary and inshore productivity [Briefing 

Paper and PowerPoint]  
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Project materials developed 

Fishers and community 

 Adaptation case studies [PowerPoint] 

 

 Fish March 2014 – Habitat: a high yielding investment 

 

 Fish June 2013 – Reconnect to revitalise fisheries 

 

 Natural resource management and coastal ecosystems [PowerPoint] 

 

 Fact Sheet – Adapting to a changing climate [with accompanying issue-specific Fact Sheets prepared 

for key projects through working with and supporting Principal Investigators] 

 

 Paradigm shifts [PowerPoint] 

 

 Recreational Fishing Group Multi-state template [PowerPoint] 

 

 VRecFish Newsletter - featuring habitat 

 

 VRecFish presentation -featuring shellfish reefs [PowerPoint] 
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Project materials developed 

Science community 

 Australian Journal of Marine and Freshwater Research 2014– Repairing Australia’s estuaries for 

improved fisheries production – what benefits at what cost? Creighton, Boon, Brookes and Sheaves. 

 

 Marine Policy – in prep – Adapting management of marine environments to a changing climate – a 

checklist to guide reform and assess progress Creighton, Hobday, Lockwood and Pecl 

 

 Australian Society of Fisheries Biology Revitalising Australia’s Estuaries [Abstract and PowerPoint] 

 

 Australian Society of Fisheries Biology Rethinking fisheries management – responding to a 

changing climate, habitat loss and community pressures [Abstract and PowerPoint] 

 

 National Marine Science Symposium - R&D Priorities – Australia’s estuaries, embayments and 

nearshore marine environments Colin Creighton, Paul I. Boon, Justin D. Brookes, Marcus Sheaves 
, 

Patricia von Baumgarten , Fiona Valesini , Dr Frederieke Kroon and Dr Greg Ferguson  

 

 National Estuary Network Revitalising Australia’s Estuaries - - multiple benefits if we can meet the 

challenges of turning the tide on past mistakes [PowerPoint] 

 

 


