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1. Executive Summary 

The 2019 Centrostephanus1 Forum was convened by Tasmania’s Department of Primary Industries, 
Parks, Water and Environment (DPIPWE) with objectives to:  
 

1) Provide details of recent Centrostephanus control activities in Tasmania and Victoria, 
particularly those supported by the Abalone Industry Reinvestment Fund (AIRF) and 
industry;  

2) Share results of recent research on Centrostephanus distribution, impacts and control, 
supported by the AIRF and other funders; and  

3) Invite input into the Centrostephanus Response Strategy being developed by the 
Commonwealth Scientific and Industrial Research Organisation (CSIRO), including control 
actions, research priorities and public education/engagement needs for the near and longer 
term.  

 
The 2019 Centrostephanus Forum was hosted as an annual follow-up from the first, 2018 
Centrostephanus Forum, bringing back together a variety of representatives from industry, 
government, research and community members engaged in Centrostephanus research, 
management, mitigation and prevention efforts.  
 
Following a Welcome to Country by Bryan Denny, an Indigenous commercial diver and abalone 
fisher, a welcoming video presentation by Minister for Primary Industries, the Hon. Guy Barnett and 
introductions by Deirdre Wilson and Ian Dutton from DPIPWE, the first half of the Forum included a 
range of presentations from industry, government and research representatives providing updates 
regarding Centrostephanus control activities and Centrostephanus research and community 
engagement efforts.  
 
Jeremy Huddlestone from the Tasmanian Abalone Council Ltd (TACL) provided the first update of 
Centro control efforts from the water, highlighting results from an AIRF sponsored culling project 
that aimed to stop the spread of Centro through concentrated diver culling operations on the 
southern-most affected Centro block. John Minehan provided an update on collaborative Centro 
control efforts between industry, divers, government and research organizations in Victoria that 
employ a combination of complementary culling and harvest approaches for Centro removal and 
management, along with a variety of ongoing research and public engagement efforts.  
 
Dean Lisson (TACL) shared an update of progress across the implementation of the AIRF subsidy, 
highlighting 7 projects that have been supported by the subsidy to date around Centro research, 
removal efforts, management and awareness raising, as well as plans and opportunities for further 
impacts from the subsidy. Scott Ling, from the University of Tasmania’s Institute for Marine and 
Antarctic Studies (IMAS) shared an update of research results from the 2014 Centro re-survey in 
long-term experimental lobster sites in Eastern Tasmania, and ongoing research aims to rebuild 
lobster stocks in urchin barren areas.  
 
Katie Creswell (IMAS) shared findings from a recent evaluation of the AIRF subsidy, including cost 
differences between culling and harvest efforts, and opportunities for differential subsidies across 
northern, central and southern Tasmanian regions affected by Centro to strategically ensure that 
removal efforts are distributed across the Centro range. Differential subsidies can also support the 
need for additional removal investments where required, particularly in driving Centro harvest 
efforts south, toward productive and vulnerable reefs important to the abalone industry.  
 

                                                           
1 Commonly referred to as Centro for short, throughout the Forum proceedings 
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Beth Mathison from RTS Paua Co. shared a summary of commercial prospects for Centro harvest 
that included the significant time, money, infrastructure and personnel investments required to 
initiate a Centro processing industry in Tasmania; challenges around engaging overseas export 
markets; the types, quantities and quality of Centro roe products currently harvested in Tasmania; 
and opportunities for the Centro harvest industry to grow, including through the development of 
alternative markets and minimization of urchin waste.  
 
Tom Chadwick from the Tasmanian Commercial Divers Association (TCDA) shared an update around 
the effectiveness of commercial dive operations in harvesting large amounts of Centro from 
Tasmanian waters, and opportunities for these commercial harvest efforts to continue, in 
complement with culling efforts and supported by the developing Centro processing industry. John 
Keane (IMAS) shared an update surrounding the effectiveness of Centro harvest efforts since 2009, 
and upcoming AIRF sponsored projects in 2020 that aim to further examine impacts from Centro 
fishing as a control tool including changes in Centro population structure, habitat recovery and 
improvements in post-harvest conditions; opportunities for using Centro waste as fertilizer and 
assessment of the potential for quicklime application for Centro removal at depth.  
 
Andrew Rhodes (IMAS) provided a summary of the University of Tasmania’s comprehensive 
Centrostephanus community engagement programme that raises awareness of the Centro issue 
locally through community events as well as nationally and internationally through news and radio 
programmes. IMAS also developed a website that communicates Centrostephanus research and 
management efforts in Tasmania.  
 
The presentations ended with a summary of the Crown of Thorns Starfish (CoTS) management 
response strategy on the Great Barrier Reef by CSIRO’s David Westcott, and lessons learned from 
this comprehensive strategy including the effective and proven Integrated Pest Management 
Approach (IPM) that could be applied to the Tasmanian Centro issue. Westcott discussed the need 
for identification of clear management objectives, constraints and opportunities, research priorities, 
available control actions and public education/engagement needs which will be used to inform the 
development of Tasmania’s Response Strategy for Centrostephanus Management.  
 
Following the presentations, Forum participants convened into relevant breakout groups to discuss 
Centrostephanus response aspirations by sector, with a focus on the question “What would success 
look like?”, and identification of how these successful outcomes might be actioned. Success included 
the development of effective Centrostephanus control measures that allow for restoration of kelp 
habitats such that Centro becomes a background species in healthy kelp beds that continue to 
sustainably support productive and complementary fisheries. These measures are best achieved 
through a coordinated, structured and integrated adaptive management approach across all 
fisheries, stakeholders and management levers.  
 
A second breakout session distributed Forum participants into group discussions around 
Centrostephanus research priorities and public engagement and education opportunities. 
Participants identified a range of research priorities that centred around improvements in 
Centrostephanus monitoring and mapping, Centro dispersal and movement to inform spatial 
management measures, improvements in technological and harvest interventions and the need to 
synthesize existing Centro data and research to date into a desk-top study and gap analysis. Forum 
participants highlighted the need for a comprehensive Centrostephanus public communications 
strategy that brings together the various and sometimes conflicting Centro information and 
management strategies in Tasmania and makes this information available to facilitate public 
engagement and action by relevant government representatives and policy makers. Participants also 
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identified the need for engagement by federal politicians on the Centro issue as a topic of special 
interest. 
 
Other points of discussion throughout Forum proceedings included the need to ensure that Forum 
objectives are operational, measurable, achievable and affordable especially considering sometimes 
seemingly countervailing objectives across differing stakeholders. Coordination, cooperation and 
integration will be required between sectors (including the abalone, rock lobster, urchin, scalefish 
and recreational fishery sectors) and inter-state (Tasmania and Victoria). Cost-benefit analyses will 
need to be conducted across often differing values and priorities held by relevant stakeholder 
groups, with planning and management informed by consideration of such analyses and trade-offs. 
Spatial management will continue to need to be implemented with considerations of differences in 
Centro abundance both latitudinally (from northern to southern Centro ranges), as well as 
differences between shallow and deep-water Centro habitats. Other external pressures that can 
exacerbate existing impacts from Centrostephanus will need to be considered in management 
interventions including climate change impacts and human impacts such as lobster translocation and 
overfishing.  
 
Much discussion is currently focused around economic and ecosystem costs incurred by 
Centrostephanus; opportunities exist however for further research into economic and ecosystem 
benefits created by effective Centro management and control efforts resulting in healthier reefs and 
marine ecosystems. The Centrostephanus issue will need to be communicated using a variety of 
tools from social media to, in some select cases, targeted political lobbying efforts to ensure that the 
issue is understood by everyone from the local community members to fisheries managers and 
politicians. Continued engagement with industry is essential to ensure long-term economic 
sustainability for relevant industries affected by Centrostephanus. 

2. Introduction 

2.1 Background of Centrostephanus in Tasmania 

The longspined sea urchin, Centrostephanus rodgersii2 (Centro), is native to New South Wales 
(NSW). Centro was first recorded in far northeastern Tasmanian state waters in the 1970s, and 
continued its range extension southeast along the state with early reports of Centro on mainland 
Tasmania in 1978, documented cases of Centro in southeastern Tasmania by the 1990s, and recent 
recordings of Centro in southwestern Tasmania.  

Without adequate levels of natural biological controls to temper the spread of these invasive 
urchins, the introduction of Centro to Tasmania is resulting in the overgrazing of native kelp forests. 
Centro recruitment increases as kelp is grazed and removed, transitioning once healthy kelp beds to 
incipient, patchy barrens and, with time, to more extensive barrens that are completely denuded 
and devoid of marine life. Once barrens have formed, recovery back to their previous kelp bed 
ecosystems is a significant challenge. These barrens have serious impacts on the surrounding marine 

                                                           
2 There are two commercial species of sea urchins in Tasmanian state waters: 1) 
Heliocidaris erythrogramma (short-spined), which is endemic to Tasmanian State waters and has well 
established markets, and 2) Centrostephanus rodgersii (longspined). The longspined urchin is a much larger 
species that has only recently become established in Tasmanian waters following changes to the East 
Australian Current and ocean temperatures. This longspined species is commonly referred to as “Centro”, and 
represents a major threat to Tasmanian fisheries as it feeds on kelp and other marine plants, forming barrens 
and depriving other species of feed and habitat. For the purposes of this report, all instances of 
Centrostephanus rodgersii will be referred to as “Centro” as this is the commonly used vernacular for the 
invasive species, and all references to “urchins” within the report are similarly specific to Centrostephanus 
rodgersii. 
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environment and wild fisheries on the east coast of Tasmania as native ecosystems are 
compromised and fisheries stocks are depleted. Several hundred kilometers of Tasmanian coastline 
have already been affected by Centro overgrazing, with tens of hectares of barrens occurring mostly 
between 20-30m depths, and in some cases in depths greater than 60 meters.  

Early actions to control the spread of Centro can prevent high levels of urchin densities from 
breaching tipping points and resulting in barrens. Even when urchins have been removed to very low 
levels in established barrens, recovery has not occurred. In essence, an ounce of prevention is worth 
a ton of cure.  

Results of both extensive field experiments and sophisticated modelling are consistent and show 
clearly that management challenges associated with reducing the risk of ongoing destruction of kelp 
beds by Centro and rehabilitation of extensive urchin barrens back to kelp beds are fundamentally 
different problems that require different solutions.  

2.2 First Centro Forum 

The first Centro forum workshop was convened by Tasmania’s Department of Primary Industries, 
Parks, Water and Environment (DPIPWE) in late 2018 to consider progress with the control of Centro 
in Tasmania3. The overall focus of the workshop was to begin the development of a basic guidance 
framework for mitigating the issues and navigating the challenges surrounding Centro that can be 
used in the development of an action plan for urchin management designed to halt the spread of 
barrens and, where possible, restore impacted marine ecosystems. It was the first major multi-
stakeholder meeting where participants from industry, research, recreational fishing and the 
environment sector had the opportunity to discuss collaborative action to manage Centro. 

2.3 Second Centro Forum 

Considerable progress has been made with Centro management and research since the first Forum, 
including the establishment of the $5.1 million Abalone Industry Reinvestment Fund (AIRF) and the 
engagement of the Commonwealth Scientific and Industrial Research Organisation (CSIRO, David 
Westcott) to lead the development of a Centro Response Strategy. The objectives of the Second 
Centro Forum were to: 
 

 Provide details of recent Centrostephanus control activities in Tasmania and Victoria, 
particularly those supported by the Abalone Industry Reinvestment Fund (AIRF) and 
industry;  

 Share results of recent research on Centrostephanus distribution, impacts and control, 
supported by the AIRF and other funders; and  

 Invite input into the Centrostephanus Response Strategy being developed by the CSIRO, 
including control actions, research priorities and public education/engagement needs for the 
short and longer term 

 

2.4 Opening remarks 

Ian Dutton, Director of Marine Resources, DPIPWE, called the meeting to order and requested Bryan 
Denny (Indigenous Commercial Diver and Abalone Fisher) to provide the welcome to country.   
 
The Minister, the Hon. Guy Barnett then opened the meeting via video link. He noted the wide range 
of stakeholders present, the increase in knowledge concerning urchin control over the past year and 
the need for a comprehensive plan to coordinate Centro management efforts as a key next step. The 
Minister acknowledged the collective knowledge in the room and the intention to harvest ideas 
from participants to inform the development of the Centro Response Strategy. 

                                                           
3  See Ian Cartwright and Kelsey Richardson, 2018: Proceedings of the 2018 Centrostephanus Forum 

https://dpipwe.tas.gov.au/Documents/Centro%20workshop%20report%20FINAL.pdf
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Attention was drawn to the successful harvest of Centro, in excess of 560 tonnes, over the last 12 
months. This has provided a new fishery, with substantial employment opportunities, added a 
significant product to the Tasmanian premium seafood brand and reduced the impact of Centro on 
our reefs and fisheries. 
 
In establishing the AIRF, the Tasmanian Government has earmarked significant resources to address 
Centro and rebuild stocks of importance to both commercial and recreational fisheries. 
Deirdre Wilson (Deputy Secretary, DPIPWE) provided additional remarks, noting that this second 
forum would be instrumental in obtaining input into decisions around how best to allocate Centro 
management resources. David Westcott (CSIRO) was acknowledged as the architect of the Centro 
Response Strategy and would be listening keenly to participants’ inputs, insights, reflections and 
recommendations. 
 
Ms Wilson acknowledged the partnership between State Government and the Tasmanian Abalone 
Council Ltd (TACL), the work of the AIRF Steering Committee and the considerable efforts by industry 
and researchers to both cull and harvest urchins. Finally, the potential economic benefits of a viable 
urchin harvest industry were highlighted. 
 

2.5 Workshop format 

The morning of the workshop was comprised of a range of presentations that reviewed and 
summarised the status of Centro and activities being undertaken to manage the spread of Centro in 
Tasmania, followed by a panel discussion. The panel discussion provided an opportunity for 
participants to ask questions and interact with the presenters. 
 
In the afternoon, David Westcott (CSIRO) provided a description of the evolution of the Crown of 
Thorns Starfish (COTS) Response Strategy, noting that there were substantial differences between 
Centro and COTS, and valuable lessons learned from the COTS Response Strategy that could usefully 
be applied to Centro management. 
 
Workshop participants then divided into two breakout sessions. The first breakout session aimed to 
identify Centro response aspirations by sector groups including how these aspirations could be 
actioned. The second breakout session focussed discussions around Centro research priorities, 
public engagement and education options and any additional topics of special interest.  
Breakout session convenors reported the results of their discussions and the workshop concluded 
with a summary of outcomes and discussion of next steps. 

3. Presentations 

3.1 Centro Control – View from the water. Jeremy Huddlestone (Commercial Diver - TACL) 

Research on urchin overgrazing by the University of Tasmania’s Institute for Marine and Antarctic 
Studies (IMAS) has shown that early, preventative urchin removal before urchin density reaches a 
tipping point (c>2.2 urchins m2) and barrens begin to form is an effective way to control the 
expansion of urchin barrens. Research further shows that Tasmanian reef areas with 5-6% urchin 
cover in 2002 are no longer producing commercial abalone today, suggesting that unless early urchin 
removal actions are taken, reef areas with >5% urchin cover are around 15 years away from losing 
their abalone populations. 
 
The AIRF Centrostephanus culling project aimed to stop the spread of Centrostephanus through 
concentrated urchin culling operations on the southern-most Centro-affected abalone block 22A 
(Munroes Bight). The project required the identification of high value productive abalone area at risk 
which was not viable for commercial harvest.  The main objectives were then the removal of urchins 
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from the area before they create barrens, logging the numbers and GPS locations of urchin culls and 
establishment of ‘real world’ costs of culling. 
 
Culling operations worked north towards Cape Hauy and concentrated on ‘swiss cheese’-like barrens 
(patchy urchin barrens) that are reducing commercially viable abalone habitat. Block 22A used to 
produce around 30 tonnes of abalone p.a., however with numbers seriously decreasing Block 22A 
produced a maximum of 90 tonnes in 2009 and less than 1 tonne in 2018.   
 
The mothership ‘Suicidal Dream’ was used to deploy four divers from two dinghies with GPS 
trackers, with the support of two deckhands. Divers were ‘doubled up’ working four hours per day 
from two dinghies, for four days. Divers used click counters to count the number of culled urchins. 
The divers culled 33,400 Centro urchins from 4.75 miles of coastline, working at depths up to 21m. 
Up to 20 percent of the urchins culled were very small, with 50 cent piece-sized new recruits present 
in some areas.  
 
Divers observed a substantial increase in the Centro population in Munro Bight compared with that 
observed in the same area only 12 months earlier, and noted almost zero population of lobster, 
abalone or scale fish within the larger extensive Centro barrens. However, divers also noted 
substantive weed, abalone and lobster recovery in shallow bottom areas previously affected by the 
June 2016 storm event, along with a “healthy” degree of abalone recruitment within and around 
incipient Centro barrens.  
 
A follow-up cull is recommended in abalone block 22a within 12 months. 
 
Observation: When attributing declines in catch/abalone density in a given block it is important to 
consider additional causes/stressors/impacts besides Centrostephanus, including overfishing, 
storms, climate change  and lack of recruitment. 
 
Question: How do culling and harvesting costs compare?  

Answer: Culling costs are lower, noting that ‘patchy’ blocks increase travel time between urchin 
concentrations. Divers harvesting urchins will tend to ignore small urchins, which might 
otherwise be smashed during a cull.   
 

3.2 Centro Control – Victorian Update. John Minehan (Eastern Zone, Victoria) 

Urchin mitigation efforts in the Eastern Zone (EZ) of Victoria commenced in 2011 and have 
continued to the present time. This work is based on a collaborative approach involving divers, 
quota holders, the Eastern Zone Abalone Industry Association Inc. (EZAIA), the Victorian Sea Urchin 
Divers Association, the Victorian Fisheries Authority (VFA), the Fisheries Research and Development 
Corporation (FRDC), and the Victorian State Government to develop a tailored regional approach to 
urchin control.  
 
Centrostephanus in Victoria remains confined to the East Coast, with few reports west of the Snowy 
River (Marlo). Mitigation efforts, largely in the form of urchin culling and harvesting, have been 
concentrated along the East Coast, including at Island Point and Gunshot. Fisheries Independent 
Surveys (FIS) show a stable urchin density from 2003 to 2015, followed by rapid increases in urchin 
density over the last four years. The apparent upward trend in urchin density is being driven by 
urchin incursions onto FIS sites at the far eastern end of the state. This recent data analysis of the FIS 
sites in Victoria will help to inform the Centro control strategy in Tasmania, and to direct resources 
to where they are most needed.  While these surveys are in relatively shallow waters (5-10m), divers 
have reported loss of productive reef in waters deeper than those covered by the FIS since the 
beginning of the survey period. 
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Urchin harvest methods have been employed across Victoria’s East coast to complement culling 
efforts and effectively remove urchins, mostly in shallow, nearshore waters. Centrostephanus 
harvest landings peaked in 1988-89, 1997-2005 and more recently in the last three years (2017-
present), which corresponds with and reflects the availability of urchin markets and processing 
facilities. Catches between 2017-2018 were close to 60 tonnes wet weight and it is expected that the 
2019 catch will also be of this order. The market remains highly competitive. The positive 
relationship between harvest peaks and availability of urchin markets and processers show the 
potential for urchin harvest as an effective, important and profitable approach for urchin removal.  
 
Urchin catch distribution has been driven by a combination of operational costs, catch rates and 
yields, with urchin harvesters mostly operating close to ports and in areas around the front of 
headlands. Incentives are used to encourage urchin harvest efforts into more remote locations and 
areas with lower catch rates and/or yields. Every effort is being made to balance culling with 
harvest, by focussing culling on areas further from port, or poor yield areas that are unlikely to be 
harvested in the near future and focusing on highly productive (high value) abalone reefs to ensure 
value for money from a limited budget. 
 
Distinct patterns of urchin control have been identified, where 2-3 years of intense culling, followed 
by a maintenance period generally results in a rapid decrease in urchin numbers and termination of 
culling efforts.  Urchin populations are monitored with the assistance and feedback from industry 
divers and a watching brief is maintained regarding urchin abundance after culling has stopped.  
Urchin harvesting is incentivized in areas recovered through culling, as the preferred ongoing control 
method.  Long-term management includes the prioritization of urchin harvest over culling across all 
fishing zones, and managers feel that the downward temporal trends in urchin abundance from 
culled reefs are encouraging to these ends. 
 
A research project in collaboration with the University of Tasmania’s Institute for Marine and 
Antarctic Studies (IMAS) deployed juvenile abalone collector plates in a number of locations in the 
Victorian EZ. Encouragingly, researchers found that juvenile abalone were observed on collector 
plates in urchin barrens, indicating the potential for rebuilding abalone populations following Centro 
removal in barren habitats. Further research priorities for Centrostephanus control in Victoria 
include mapping the extent of urchin barrens to reliably quantify the extent of the problem, 
methods to reduce urchins on barrens at depths greater than 15m (ongoing by IMAS), the economic 
viability of urchin culling and the time required for abalone fisheries and ecosystems to recover 
following culling and overall improvements in spatial data to best inform management and research 
efforts.  
 
Public engagement, including through VFA social media releases, school presentations and a short 
video, have formed a solid collaborative blueprint for management activities that provide overall 
improvements in and benefits for reef systems and associated abalone and urchin fisheries. Further 
opportunities exist to expand Victoria’s Centrostephanus management program, and to develop 
more formal decision-making processes on culling and harvest. Ongoing Centro management efforts 
maintain the continued aim to return Victorian reefs to healthy and productive ecosystems, increase 
the commercial abalone total allowable catch (TAC) and continue to develop a parallel and 
complementary urchin fishery. 
 

3.3 AIRF Progress in 2019. Dean Lisson (TACL) 

The Abalone Industry Reinvestment Fund (AIRF) is a major funding initiative which is supported by a 
portion of the abalone royalty that was formerly paid to Government by the abalone industry. This 
initiative was proposed by abalone quota owner and processor Darvin Hansen and was strongly 



Proceedings of the 2019 Centrostephanus Forum #2 

 

 11 

supported by Tasmanian Abalone Council Ltd (TACL) members at the 2017 TACL AGM. The AIRF 
initiative was also supported by the Hodgman Liberal Government. 
 
The primary objectives of the AIRF are to support projects to increase the productivity of the 
abalone resource including projects to reduce the long spined sea urchin population on the East 
Coast. The fund is administered by the AIRF Committee, with members from TACL and the 
Tasmanian Department of Primary Industries, Parks, Water and Environment (DPIPWE). Scientific 
advice is provided by the Institute for Marine and Antarctic Studies from the University of Tasmania 
(IMAS). Dr Ian Dutton, Director, Marine Resources chairs the Committee. 
 
$5.1 million over five years has been allocated to the AIRF, much of which will be used to address 
the extensive area of urchin impact on the Tasmanian East coast, from Cape Pillar to North of St 
Helens. The AIRF had its inaugural meeting in February 2019 and meets regularly to consider and, as 
appropriate, agree on projects to be funded by the AIRF. This includes a subsidy to assist with the 
establishment and targeting of the Centrostephanus fishery.  
 
As of October 2019, a total of $510,000 has been paid to 21 urchin divers as a Centro roe harvest 
subsidy. This subsidy has facilitated the harvest of 770.5 tonnes of live Centro, equating to the 
removal of over 2 million urchins from Tasmania’s East coast since the subsidy commenced in 2016.  
 
In the second quarter of 2019, the AIRF Committee initiated a process inviting expressions of 
interest for project funding. Areas targeted for funding by the AIRF include abalone stock 
enhancement, habitat survey and long spined sea urchin barren mapping, management and 
mitigation of long spined sea urchins, research into the effects of global warming on abalone and 
abalone habitat, and public outreach and education initiatives. The Committee has approved seven 
projects so far: 

 Project 1 Decadal re-survey of long-term lobster experimental sites to inform 
Centrostephanus control  

 Project 2 Centrostephanus Exhibition 

 Project 3 Resetting urchin barrens: liming as a rapid widespread urchin culling tool 

 Project 4 Commercial upscaling of urchin fertiliser 

 Project 5 Modelling the fine-scale dispersal of Centrostephanus rodgersii larvae 

 Project 6: Centro Cull – the Southern Front 

 Project 7 Centrostephanus Response Strategy 

Expressions of Interest for additional projects will be requested throughout the five-year funding 
agreement.  
 
The AIRF committee will engage a Communications Officer with a range of responsibilities including 
liaison between researchers and the AIRF committee, production of a quarterly newsletter and the 
establishment and maintenance of a “go-to” web portal for those interested in the work of the AIRF 
and the projects it funds. 
 

3.4 Re-survey of long-term lobster experimental sites. Scott Ling (IMAS) 

Elephant Rock in North-eastern Tasmania and North Bay in South-eastern Tasmania were declared 
“long term research areas” in 2008 and closed to fishing. Elephant Rock represented an area of 
classic widespread barrens, while North Bay Research Area was comprised of patchy barrens which 
were beginning to form in otherwise healthy kelp beds. The research areas were closed to fishing to 
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accelerate the time required for lobster stocks to rebuild, and reduce the cost of translocating rock 
lobsters. Four and a half tonnes of rock lobster were translocated to these research areas at a cost of 
around $67,000, with the hope that they would effectively manage urchin numbers. The rock lobster 
resurvey in 2014 provided an opportunity to determine the longer-term effects of these 
translocations. 
 
Rock lobster populations increased following the closure of the experimental research sites to 
fishing. Intensive monitoring showed a strong increase in lobster numbers over the first 3.5 years, 
representing a substantial rebuild of urchin predator biomass, and an overall increase in lobster 
numbers through time. Rock lobsters tended to remain on barrens, with twice as many large 
lobsters observed on barrens compared to kelp. In contrast, twice as many small lobsters were 
observed in kelp compared to barrens. This may due to different dietary and habitat preferences 
between size classes. 
 
Between 2008-2014, no significant changes were observed in urchin abundance in lobster sites at 
Elephant Rock relative to control areas, and no significant changes were observed in the cover of 
barrens relative to control areas. In the North Bay research area, a decrease in urchin abundance 
was observed in lobster translocation areas, while urchin abundance increased in barren (control) 
areas with fewer rock lobsters, and thus, reduced predation. 
 
The size of incipient barren patches in North Bay decreased between 2008-2014, and a slight 
decrease in the number of barren patches was observed where predators were present. Patchy 
(incipient) barrens can be likened to spot fires, in that lobsters are effective in reducing the size and 
number of incipient barrens as they arise, but their impact is less effective in urchin mitigation for 
larger barrens. Essentially, an ounce of prevention is worth a ton of cure. Recovering large barrens 
remains problematic and modelling results predict that it would take 50+ years for a lobster driven 
recovery of extensive barrens. 
 
It is now five years since the long-term research sites were resurveyed in 2014, and 11 years since 
they were established in 2008. A decadal resurvey of long-term lobster sites is now being planned, 
which will allow for improved projections in the longer term and inform efforts to rebuild lobster 
stocks on barrens (noting that c. 15% of the Tasmanian East coast is now barrens). 
 
The aim remains to rebuild lobster stocks in areas impacted by barrens in the East Coast rebuilding 
zone. A key research question will be the extent to which lobsters are able to control small urchins, 
given the likely importance of predation on the 50 cent piece-sized of urchins that are now 
increasingly emerging on the East coast.  
 

3.5 Centro subsidy evaluation findings. Katie Creswell (IMAS) 

Preliminary insights were shared from the findings of an Abalone Industry Reinvestment Fund (AIRF) 
supported project in collaboration with the University of Tasmania’s Institute for Marine and 
Antarctic Studies (IMAS) that aimed to better understand the drivers and outcomes of the AIRF’s 
Centrostephanus subsidy and inform decisions on future options including the level to which 
Centrostephanus control efforts should continue to be subsidized. 
 
Centrostephanus harvest increased from 2009-2014, before crashing in 2015 due to the closure of 
the primary Centrostephanus roe processor. Following the introduction of the AIRF subsidy in 2017, 
harvest catches increased dramatically, with around 2 million urchins (c.560 tonnes) harvested in 
2019, at a cost of around 25cents/urchin removed. 
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The initial goal of the subsidy to ‘kick-start’ the Centrostephanus harvest industry was achieved with 
urchin catch and effort concentrated in the north of the state around St Helens. There is greater 
overall urchin biomass, and therefore catch rates, in Northeast Tasmania, combined with the 
availability of good port and transport infrastructure for urchin harvest and processing. 
 
At the start of the subsidy programme, divers could fish anywhere and attract a subsidy of 
75cents/kilo. In March 2019 a differential AIRF subsidy was introduced (50 cents, 75 cents, and $1 
for Northern, Central and Southern urchin harvest areas respectively), which aimed to drive effort 
south into the Central and Southern areas of the urchin range. The differential subsidy proved to be 
partially effective in driving urchin harvest further south, with around 80% of urchins now harvested 
from the St Helens area instead of almost 100%, and a respective increase in urchin harvest 
observed from more southern urchin areas.  
 
In comparison to urchin harvest efforts, results from the Centro subsidy evaluation show that culling 
efforts are two to three times faster than harvesting for urchin removal. Cost-comparisons between 
culling and harvesting show that harvesting efforts are only more cost-effective than culling efforts if 
the AIRF subsidy is set at $1 or less, with higher subsidy levels becoming increasingly dependent 
upon the speed of urchin removal.  
 
A variety of AIRF harvest subsidy levels were examined under the Centro subsidy evaluation, with 
results highlighting the need for subsidies to be designed and distributed to drive urchin harvest 
effort south. This analysis was only based on economic trade-offs between subsidy levels and did not 
include consideration for other variables such as trip length and travel time. Prioritizing productive 
reefs important to the abalone industry that are under threat by urchins and aiming to maximize 
urchin catch rates and roe quality would both help in increasing benefits from urchin harvest and 
culling. Some priority areas of interest include Fortescue Bay (Block 22), Maria Island, Eddystone 
Point, Freycinet and Schouten Island. 
 
A range of other research activities to improve urchin control efforts are planned by IMAS with 
support from the AIRF subsidy, including the construction of an urchin larval dispersal model that 
will assist in determining whether or not Centrostephanus are self-recruiting and any risk of range 
expansion to Tasmania’s West coast. Also in development are an urchin stock assessment model and 
an urchin fishery assessment report. 
 

3.6 Commercial prospects for urchin harvest. Beth Mathison (RTS Paua Co.) 

Ralph’s Seafoods of Tasmania (RTS) and Pauaco of New Zealand have merged to RTS Paua Co. and 
are committed to developing a sustainable fishery for harvesting and processing Centrostephanus. In 
the future, Centrostephanus roe will be marketed under the Wild Southern Seas brand. Around 2.5 
million dollars has been spent so far by RTS to establish a viable commercial operation, which has 
yet to show a return on investment. 
 
Barriers to market entry and ensuring that harvesting and processing operations are profitable 
present considerable challenges for a young urchin industry.  Looking ahead, RTS Paua Co. is working 
to maintain a sustainable urchin harvest that will ensure future supply, while being conscious of 
balancing these efforts with overall aims to improve and manage the greater health of the 
Tasmanian marine ecosystems where urchin harvest occurs. RTS Paua Co. is proposing that the 
Tasmanian government support the harvest for urchins of all sizes, as a priority over culling 
wherever possible. This would help to ensure that the investment in processing can be recovered 
($2.5 million to date) by marketing good quality roe and making full use of urchin waste products, 
while maximizing potential for the creation of new jobs and alternative urchin markets. 
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3.7 Harvesting Centro – Commercial Divers’ perspective.  Tom Chadwick (TCDA) 

The commercial dive industry in Tasmania has been operating for more than 30 years and holds 
harvest access rights to a range of species including Centrostephanus. The dive sector comprises 52 
licenses with 29 active licenses for the Centrostephanus fishery in the 2018/19 season.  
 
The Tasmanian Commercial Divers Association (TCDA) maintains an understanding that a healthy 
urchin harvest industry does not trump a healthy marine environment. Given that eradication is 
impossible, the TCDA believes it has been and will continue to be the most effective, readily 
available and proven strategy for urchin management. The 560t 2018/19 urchin catch in the Centro 
roe season, with the ability to increase effort by at least 50% provides strong evidence of the 
capacity of the dive sector to manage Centrostephanus. Current commercial dive activity continues 
to support more than 100 jobs throughout the state, particularly in regional areas. 
 
Current Centrostephanus depth distribution estimates indicate that up to 80% of urchin biomass lies 
between 0-26m, within commercial harvest diving range, noting an overall movement of deeper 
urchins into a harvestable depth post initial harvest. The commercial dive sector has additionally 
invested in nitrox equipment and training that safely allows divers to access depths of up to 30m 
which could allow for even deeper urchin harvests in the future. 

 
The TCDA does not support liming activities for urchin management on the basis that most urchin 
biomass is within a harvestable depth, liming includes unknown and possibly adverse impacts on 
other species, costly research is necessary to adapt liming technologies for deeper waters, and 
liming would likely incur overall negative publicity toward the urchin harvest industry. The TCDA 
does not support culling on the basis that it will present a heightened safety risk in comparison to 
harvesting, it supports minimal jobs, and, as with liming, culling will be damaging to the urchin 
harvest image/brand. 
 
In the future, the TCDA would like to collaborate with other fishing industries and stakeholders 
engaged in the Centrostephanus issue including the Tasmanian Abalone Council Ltd (TACL), the 
University of Tasmania’s Institute for Marine and Antarctic Studies (IMAS) and the urchin processing 
sector to develop strategic collaborative harvest plans for urchin areas, including in and with a 
prioritization toward historically valuable abalone habitat. Working closely with the Abalone Industry 
Reinvestment Fund (AIRF) and supporting targeted Centrostephanus management research will 
facilitate progress towards a self-sufficient urchin harvesting industry. There is a strong belief that 
harvesting programs will be more cost efficient, especially with culling programs needing to be 
repeated time and time again.   
 

3.8 Effectiveness of fishing/fertilizer/liming. John Keane (IMAS) 

Since 2009, 1186 tonnes of Centrostephanus have been harvested from Tasmania’s East coast, 
equating to more than 2 million urchins. In 2018, 90% of the urchin catch was from the St Helens 
region, which decreased to 71% following the Abalone Industry Reinvestment Fund (AIRF) subsidy as 
catches increased in more southern areas of the state. Levels of urchin fishing mortality, based on 
changes in biomass and linear population growth observed between the 2012 and 2017 urchin 
population surveys, are approximately 23% in the St Helens region, 10% at Maria Island and 6% at 
Schouten Island. At the remaining six east coast regions assessed fishing mortality is <3%. Urchin 
harvesting has increasingly occurred at greater depths through time. In 2019, c. 5% of the harvest 
was taken below 20m. Further increases in harvest depths are expected with the increased use of 
Nitrox gas mixtures which allow divers to work safely for longer at greater depths.  
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An AIRF supported project is planned for 2020, following the 2019/20 fishing season that will 
examine the impacts of urchin fishing by: 

 Assessing changes in urchin population structure (urchin density, age and size) following 
high fishing pressure; 

 Quantifying habitat (kelp) recovery of reefs subjected to high fishing pressure; 

 Developing detailed spatial maps of urchin barrens in the greater St Helens region pre and 
post the 2018-20 period of high fishing intensity; and 

 Assessing the effectiveness of urchin fishing as a Centrostephanus control tool.  

The project will resurvey established research sites in St Helens with known urchin size and age 
structures from 2016 to determine any changes in urchin sizes and ages that occurred between 
2016-2020. Previous analysis has shown that both urchin diameter and age decreased with 
moderate urchin fishing pressure. Urchin density, kelp cover and the percentage of barrens present 
will also be revisited and resurveyed. Detailed spatial mapping showing density, percentage of 
barren cover, and urchin biomass will additionally be improved, with substantial progress already 
underway.  
 
Two additional AIRF-supported projects to start in 2020 are: 
 
Urchin waste utilisation: The urchin processor RTS Paua Co., the University of Tasmania’s Institute 
for Marine and Antarctic Studies (IMAS) and Tasmanian Institute of Agriculture will cooperate to 
develop commercial scale urchin processing equipment. This project will assess the effectiveness of 
dried urchin waste as a soil conditioner/fertiliser for commercial crops, and will assess the 
effectiveness of liquid urchin waste as a foliar spray to enhance frost resistance in commercial crops. 
 
Quicklime: A stop/go approach will be used to determine the most effective quicklime size and 
application rates, as well as overall cost-effectiveness and associated impacts on invertebrate 
marine life. These results will be used to assess if further investment, research and development is 
warranted to:  a) conduct localised field trials, b) develop and test engineering methods to deliver 
lime at depth and c) ultimately aim toward commercial implementation of these methods.  
 
Ongoing fishery research (Paolo Campus PhD) is showing minimal difference in roe quality between 
urchins harvested from barrens and those from areas with kelp cover, suggesting that at times there 
may be sufficient drift algae available on barrens to enable urchins to develop good quality gonads. 
This is mirroring reports by some fishers. Additional research into post-harvest handling conditions 
impacts on urchin quality have been monitored by urchin coelomic fluid, including variations in wind 
and temperature representative of on-board boat conditions. Wind exposure was shown to be a key 
factor influencing urchin health, stress and possible morbidity. Further work to understand 
variations across post-harvest handling processes would provide opportunities to reduce urchin 
deterioration in the period between harvest and processing. 
 

3.9 Community Engagement Update. Andrew Rhodes (IMAS) 

The University of Tasmania’s Institute for Marine and Antarctic Studies (IMAS) created a 
comprehensive community engagement programme designed to raise awareness of the 
Centrostephanus problem, and promote the results from the Centrostephanus re-survey, which was 
released on 7 December 2018. The IMAS communications programme included local, national and 
overseas news coverage that featured research efforts to support the establishment of a profitable 
urchin harvest industry. A BBC documentary and ABC News special are also under development and 
will be available soon. The IMAS communications programme additionally developed a website 
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devoted to communicating ongoing Centrostephanus research and management efforts, with more 
than 2,000 views to date. 
 
IMAS, Tasmania’s Department of Primary Industries, Parks, Water and Environment (DPIPWE) and 
the Tasmanian Seafood Industry Council (TSIC) are actively collaborating to raise awareness around 
Centrostephanus, including addressing communications challenges as they arise, and working closely 
with industry partners now and into the future. IMAS is currently featuring an exhibition about kelp 
and the impact of sea urchins, and from February 2020 will feature a 3-month Centrostephanus 
exhibition. A range of Centrostephanus media events and displays have additionally been organised 
around key public events including the Australian Wooden Boat Festival, AgFest, the Festival of 
Bright Ideas, the Taroona Seaside Festival and UTAS Open Day. Virtual Reality (VR) technology was 
made available at many of these events, with more than 3,200 members of the public using the VR 
to take virtual “dives” over urchin barrens to learn about issues surrounding Centrostephanus in 
Tasmania. 
 

4. Panel session 

Question: How fast do Centro urchins grow?  
 

Answer (Scott Ling, IMAS UTAS): It takes urchins about 8-10 years to reach a harvestable size. 
Scott Ling can provide exact figures and growth models. Generally, 8-12 years are required for 
urchins to reach harvestable sizes, with urchins living 50-60 years.  
 

Question: When commercial urchin fisheries cover an area for urchin harvest, what portion of 
urchins remains in the area post-harvest? How often is harvesting required in an area to manage 
urchin populations? Is it possible to undertake a combination of commercial urchin harvest and 
other urchin removal methods supported by the AIRF subsidy, at the same time, in an area?  
 

Answer (John Keane, IMAS UTAS): Urchin abundance and harvest percentages are generally 
dependent upon the area in question; the substrate complexity and size structure. For example, 
from 2012-2014 St Helens had very few small individuals and it was possible to harvest/process 
most urchins there. Two years later large numbers of small urchins were present, and these were 
too small to be harvested/processed. Urchin abundance is spatially variable, dynamic and habitat 
dependent. For example, slab rock habitat is efficient for urchin removal, while urchin removal is 
less efficient in boulder habitats with cryptic urchin abundance. Ongoing research results will be 
available next year that will increase our knowledge surrounding urchin abundance and habitat 
recovery following fishing. 
 

Question: How will the commercial dive sector operate in non-preferred habitat, to expand the 
fishery in a post-AIRF subsidy world?  
 

Answer (Tom Chadwick, TCDA): As the urchin fishery is developed and high abundance urchin 
areas are fished down, the catch rate will no longer be preferred in any one area, with no hot 
spots for catch, fishing will be increasingly weather dependent. Commercial diving for urchins will 
continue to be economically viable, as the price for urchins is predicted to rise as yield drops to 
match changing urchin tonnage. TCDA is anticipating a 300-400 tonne/year urchin fishery, with 
appropriate prices to match these harvest requirements. 

 
Question: Recognising the need for sustainable large investments in the urchin harvest fishery 
(question/statement aimed toward Beth Mathison, RTS Paua Co.) and that a harvest rate of 500 
tonnes/year may put the urchin fishery on a trajectory that would not allow it to exist into the future 
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(question/statement aimed toward Tom Chadwick, TCDA), what are the anticipated actions for the 
urchin harvest fishery to meet these challenges in the future?  
 

Answer (Tom Chadwick, TCDA): Multi-stakeholder collaboration is required, particularly between 
the TCDA and the processers. The TCDA has always been supportive of initial, early attempts to 
fish down the urchins, followed by efforts to work toward sustainable harvesting into the future 
that include maintenance of urchin biomass at levels that will allow the divers to continue to fish 
on the urchins year to year. 
 

Question: If processing ends up being a viable option for small urchins, is it possible for divers to 
catch small urchins, or would they crush small urchins as they encounter them? 
 

Answer (Tom Chadwick, TCDA): Yes, it is possible for divers to catch small urchins as dive harvest 
is dependent upon kilo rates and is not size-dependent. 
 

Question: Has the Centro exoskeleton ever been properly analysed?  
 

Answer (John Keane, IMAS UTAS): Yes, it has, although he did not know the results off the top of 
his head.  
 

Follow up-question: Is there an opportunity to use Centro as a non-polluting anti-fouling agent?  
 

Answer 1 (John Keane, IMAS UTAS): Centro has a skin membrane that is not directly in the 
exoskeleton. Centro is not high in copper content, although tests have shown presence of 
Calcium and Boron. 
 
Answer 2 (Craig Mundy, IMAS UTAS): Trace elements have been examined in grow-out trials. The 
level of copper does not present a problem and exists at trace-element concentrations in the 
waste. If copper was too high, then it would not be suitable for use as a fertilizer or soil 
ameliorant.  

 
Question: Are culling/harvest numbers exceeding Centro biomass numbers?  
 

Answer (John Minehan, Victoria): In Victoria, 54 tonnes of Centro have been removed through 
harvesting, with culling removing around 100 tonnes of Centro/year. In areas where removal 
efforts are occurring, it is likely that they are increasingly effective in reducing biomass numbers 
(gaining ground) and in areas where no removal activities are occurring it is likely that biomass 
numbers are increasing (losing ground). Therefore, there is a need to increase the volume of 
urchin removals to gain a net decrease in biomass. In that regard, if an existing player or new 
entrant on the mainland developed an export market, that would be of great assistance in driving 
an increase in harvest volume. 

 
Question: Could the speakers share more information about biotoxin presence in Centro?  
 

Answer (Grant Pullen, DPIPWE): The presence of biotoxins in urchins would present challenges 
for Department of Agriculture export approvals and there is need to prove that Centro provides a 
low risk with respect to biotoxins. While some work is underway, additional funding is required to 
further explore this issue, including how Centro take up the biotoxin and where in the animal the 
biotoxin accumulates (e.g. does it reach the roe?). Initial research results around Centro biotoxins 
are encouraging, but a more comprehensive dataset is required for this question, which could 
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potentially be acquired through monitoring urchins through a number of Tasmanian bloom 
events. 
 

Question: Are larvae self-recruiting, or from the Eastern Australian Current (EAC)? How do 
researchers plan to answer this question?  
 

Answer (Katie Creswell, IMAS UTAS): Researchers are using dynamic models for urchin 
recruitment, with release points from source points in mainland Australia and Tasmania. These 
models include depth and temperature profiles. Previous work by Scott Ling showed that a 12 
degree limit used to be the barrier to Centro self-recruitment in Tasmania, but is unlikely to still 
be the barrier with probable destinations from different sources. Researchers are not currently 
including genetics in their urchin models, but there is some potential to add genetics to the 
model. 
 

Question: Is there any way to review/calculate the effect of rock lobster translocation? Would such 
efforts be worthwhile? Currently there are no efforts underway to measure the effects of rock 
lobster translocation.  
 

Answer (Scott Ling, IMAS UTAS): It is challenging to track the lobsters that have been 
translocated, as they quickly take on the appearance of local lobsters. There are hopes to 
conduct lobster potting inside and outside of Elephant Bay to provide insight into how lobster 
populations in the research area are continuing to grow, as well as check on lobster populations 
in the control sites. The fact that there are many parallel urchin removal and mitigation efforts 
underway, and the need to identify and manage all the different actions and associated effects. 
Better coordinated monitoring efforts would allow for better overall knowledge of what is taking 
place where, and improve opportunities for overall communication, coordination and 
management. 
 

Question: Is there research into the most effective Centro removal interventions in cryptic urchin 
habitat areas, i.e. under the rocks?  
 

Answer (Scott Ling, IMAS UTAS): Day and night AUV images revealed that urchins emerge at night 
in barren areas, and shallower kelp areas are less impacted. Studies outside Tasmania indicate 
that urchins in shallow water can be controlled to some extent by liming, but more work remains 
to be done to better understand the overall effectiveness of liming and any associated adverse 
impacts. The greatest Centro recruitment occurs when adults are removed, but there are still big 
unknowns around how cryptic urchins manifest and what is happening (e.g. presence of urchings) 
in cryptic spaces. 
 

Additional comments from those speakers who did not receive/answer questions: 
 

Jeremey Huddlestone (TACL): Urchin culling is not intended to be in competition with harvest 
efforts. Culling and harvest operations should be prioritized in areas still viable for important 
fisheries including abalone and crayfish.   Some of the southernmost urchin affected areas should 
be key targets. Following these areas, an additional area for urchin removal should include the 
easternmost point of Flinders Island which is productive for abalone and crayfish  
 
Divers can aim their culling efforts from the southern front, as well as the North side of Flinders 
Island, while processors can aim their harvest efforts at Tasmania’s middle urchin-affected zone 
where no removal efforts are currently underway. 
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Andrew Rhodes (IMAS UTAS): Communications should be used as a tool, with a need to identify 
the aims and outcomes of any Centro communication strategy, i.e. what the strategy intends to 
achieve. 

5. A Response Strategy for Centrostephanus in Tasmania  

The Tasmanian State Government has established an initiative to develop a Response Strategy for 
Centrostephanus Management.  
 
The Strategy will be outcome-focused to ensure results on/under the water, with three key 
objectives: 1) Stop the growth of existing urchin barrens, 2) Prevent the establishment of new 
barrens and 3) Promote the recovery of urchin barrens. Under the Strategy, short and long-term 
management options will be considered, built on the collective knowledge and expertise gathered 
from a range of sources including the University of Tasmania’s Institute for Marine and Antarctic 
Studies (IMAS). The Strategy will inform and align with efforts from other governments, industry, 
researchers and communities.  
 
David Wescott, from the Commonwealth Scientific and Industrial Research Organisation (CSIRO) 
shared a presentation on lessons learned from Crown of Thorns Starfish (CoTS) management on the 
Great Barrier Reef (GBR) that have potential to inform the Strategy. Particular reference was made 
to how the various management responses to CoTS outbreaks evolved into a more strategic, 
coordinated and targeted approach.  
 
CoTS are one of the main causes of hard coral loss on the GBR, consuming as much as 90% of the 
hard coral cover at a site. Australia has experienced four CoTS outbreaks, the most recent of which 
commenced in 2010 and is ongoing today. Previous major outbreaks began in 1962, 1979 and 1994. 
Each of these outbreaks prompted an immediate response in terms of control efforts, which prior to 
2010 were focused on economically important sites. There were also significant resources invested 
in research to better understand the drivers of CoTS outbreaks and develop management tools. 
These early control efforts provided short term relief but were ultimately ineffective and had 
minimal impact on CoTS management, while the research efforts improved understanding of the 
COTS outbreaks.  
 
Early in the current outbreak (from 2012-2015) the approach to management changed with control 
being conducted by a single operator and focused on 56 sites on 21 reefs.  Shortly thereafter the 
introduction of a single injection culling method greatly increased the efficiency of culling 
operations.  Despite these improvements, there was still no clear strategy underpinning the work 
and it remained largely ad hoc and limited in its scope. 
 
In response to the clear need for a coherent and strategic approach to CoTS management, the 
National Environmental Science Tropical Water Quality Hub funded the development of a COTS 
management and research strategy.  The intention was to develop a management strategy for the 
CoTS Control program and from this to identify realistic objectives for CoTS management and 
identify research priorities around these objectives that focused on addressing constraints on 
effective COTS control.  
 
The current CoTS control methodology emerging from this strategy uses a widely-accepted 
integrated pest management approach (IPM). The approach focuses on the interactions between 
the two key processes in the COTS problem, the dynamics of CoTS populations and the CoTS control 
program operations. It makes use of existing technologies with an emphasis on adaptive 
management (i.e. learning by doing) to achieve tangible control outcomes. By setting realistic 
objectives across a range of spatial and temporal scales and using management support tools 
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informed by research, IPM provides a means to prioritise high value and high-risk reefs, and thus 
more effectively bound the problem to target resource investments and interventions. Human 
dimension aspects and the ecological and cultural values for reefs are also considered in the process. 
 
IPM has been shown to be effective at local, entire reef and regional scales, verified by the collection 
and analysis of independent data. The associated framework and decision support tools developed 
through IPM have proven effective in identifying highly connected reefs for CoTS and coral larvae 
dispersal and CoTS settlement, as well as in prioritizing reefs for management and control across the 
GBR. IPM was recently cited by the chief scientist of the Great Barrier Reef Marine Park Authority 
(GBRMPA) as the only program having a significant effect on the health of the GBR. 
 
CSIRO will be pursuing a similar process in the development of its Centro Response Strategy in 
collaboration with, and support from, DPIPWE. The first part of this work includes information 
gathering, through coordination and input from experts, including workshop participants and others 
to be visited by the CSIRO team. An iterative and staged approach will be used based on the 
following actions: 

 Identify a suite of interim objectives 

 Identify how they might be achieved 

 Identify constraints, uncertainties, opportunities 

 Develop the program strategy and research and implementation strategies 

Questions: 
 
Question: Any chance of harvesting and marketing CoTS for some form?   

 
Answer: Dried and ground CoTS have been shown to be suitable for chicken food and as a 
fertilizer. However, they present a serious stinging hazard, making collection an unacceptable 
risk. 

 
Question: When will the full strategy be in place? 

 
Answer: Calls for proposals for the full strategy will be made by April 2020.  

 
Observations from the floor: Compared to the more straightforward situation of the CoTS outbreak 
in the GBR, there are multiple objectives/opportunities for Centrostephanus control given a greater 
diversity of industry stakeholders involved with the problem. For example, this includes the abalone, 
rock lobster, scalefish and emerging urchin industries, all of which can have differing and sometimes 
competing management aims. Similarly, Centro management will need to be differentiated between 
shallow and deep water habitats, with differing interventions in each case (e.g. culling and 
harvesting in shallow water environments, liming and AUVs in deep water habitats).   

6. Results of Breakout Session 1: What would success look like? 

Groups/sectors are listed alphabetically and include: Abalone sector; Commercial divers; 
Community, conservation and recreational fishing groups; Fisheries managers; Processers; 
Researchers and academics; and the Rock lobster sector. 
 
This breakout session challenged groups to consider “ideal” outcomes for Centro management, and 
identification of how such outcomes might be actioned. While groups generally acknowledged the 
unfortunate reality of Centro’s permanent presence in Tasmania, in an ideal world Centro control 
efforts would ultimately eradicate the species. This scenario was generally acknowledged as being 
unrealistic. Achieving control at a level that allows for restoration of habitat such that Centro 
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becomes a background species in healthy kelp beds is more realistic and achievable. Thus, while 
unrealistic, the term “eradication” referred to by working groups and in this report should be seen in 
the light of pragmatic realities. 
 
1. What would the objectives and ideal outcome of Centro management look like underwater? 

 
Objectives for Centro management include: 1) the eradication of Centro; 2) halting and effectively 
preventing the formation of new urchin barrens and the expansion of existing barrens (incipient and 
full); 3) the restoration and ecosystem recovery of existing urchin barrens, and 4) the promotion of 
healthy, biodiverse reef ecosystems that support productive, sustainable and complementary 
fisheries (notably abalone, rock lobster and scalefish). 
 
The community, conservation and recreational fisheries group additionally noted that objectives 
should aim for no new barrens forming as soon as possible and less than 5% coverage by established 
barrens. The processers group noted that while eradication is a main objective, there is space for an 
exception to be made for Centro-reliant processing companies. They also specified an objective to 
restore a maximal, realistically sustainable net income from abalone and other historically 
Tasmanian commercial marine species, with the remaining Centro removed by a combination of a 
boutique Centro industry, and/or paid, targeted culling efforts. The researchers group further 
highlighted the aim for true ecosystem-based fisheries management. 
 
Unacceptable outcomes identified by groups included any further expansion/increase in urchin 
barrens; the continued destruction of reef systems and fisheries, notably the loss of any more reef 
habitat along Tasmania’s East Coast; and unsustainable fisheries that lead to industry collapse. The 
rock lobster group expressed a view that they could not support the development of an ongoing 
Centro fishery if it compromised the objectives of restoring the ecosystem and rebuilding stocks of 
key commercial species, including rock lobster and abalone.  The conservation and recreational 
fishing sectors agreed (the urchin harvest fishery should not be an objective in its own right) and also 
stated that the status quo was unacceptable.  
 

2. How would this be best achieved (in terms of the technologies and institutional 
arrangements)? 

The objectives outlined above, including the eradication of Centro and the restoration of healthy 
Tasmanian reef ecosystems are best achieved through a coordinated, structured and integrated 
adaptive management approach across all fisheries, stakeholders and management levers. 
Management interventions and strategies should include a range of long and short-term solutions, 
preventative and curative options; recognize variations in and across regions, and regional 
constraints; and be sensitive to different shallow and deep-water urchin habitats, and kelp and 
barren (incipient and full) habitats. While this Centro Forum is focused on the Tasmanian problem, 
the researchers also recognized the need for a national approach to this issue given its 
transboundary nature and impacts. Institutional and technological arrangements include a 
combination of urchin culling and harvesting strategies; quick-liming and/or Autonomous 
Underwater Vehicle (AUV) technologies for urchins in deeper waters; strategies for rebuilding rock 
lobster stocks, particularly increasing the density of large rock lobster to levels that protect reefs 
from urchin barrens; and ongoing monitoring and research to inform best available management 
and solutions through time.  
 
Culling and harvesting 
 
The abalone group noted the importance of differentiating solutions and management interventions 
between shallow (generally 0-25m) and deeper water (generally >25m) environments. Centro culling 
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and harvesting strategies will generally occur in the shallow water environments. Centro culling and 
harvesting can be complementary strategies that require adaptive spatial management (e.g. Crown 
of Thorns Starfish experience in the Great Barrier Reef), distribution of effort, the development of 
decision rules and support tools, information sharing and communication and coordination across 
management, research and industry sectors.  
 
Higher value abalone and/or rock lobster reefs should be prioritized for culling and harvesting to 
support these commercially viable industries. Recreational and commercial divers can be engaged to 
strategically target urchin culls in priority reefs. Questions remain about how best to control and 
measure recreational diver culling. Commercial divers such as the Tasmanian Commercial Divers 
Association (TCDA) can be employed to harvest the urchins, in coordination with the urchin 
harvesting/processing industry, with a view toward supporting a longer-term sustainable urchin 
fishery. In the case of urchin harvesting, there is potential to add value to developing urchin 
products, and a need to incentivize small urchin and urchins with poor roe quality removal/recovery 
to maintain high catch per unit effort for commercial fishers. The rock lobster group additionally 
cautioned about the need to not compromise ecosystem recovery in efforts to support a developing 
urchin industry. 
 
Liming and the use of AUVs in deeper waters, and on more extensive barrens 
 
In deeper waters and on more extensive barrens, the use of quick-lime to cull urchins was cited by 
many groups. Targeted robotic culls through AUVs is another option for deeper water habitats >25 
m where divers can spend only limited time.  
 
Rebuilding rock lobster stocks 
 
Work to rebuild lobster stocks needs to be accelerated to re-establish and maintain large lobsters at 
densities high enough to protect existing kelp beds and allow for lobsters to predate on cryptic sized 
urchins. This can include a rock lobster harvest strategy with upper size limits for the lobster, the 
maintenance and development of future biomass target reference points and lobster translocation, 
and the consideration of a temporary moratorium/s on rock lobster fishing. 
 
Monitoring and research 
 
Ongoing monitoring and research is required to inform and guide strategic and cost-effective 
management options that support healthy reef ecosystems and sustainable fisheries. Key research 
questions include better understanding of the extent of incipient and extensive urchin barrens in 
shallow and deep water, larval sources of urchin recruitment, Centro genetics and the capacity 
and/or triggers for deep water Centro to move into shallower, diveable depths. Technological 
developments are needed to overcome current access constraints to Centro removal at depth, and 
to develop innovative, valuable urchin products such as pharmaceutical products. The community, 
conservation and recreational fishers group also highlighted the need for novel fisheries 
management interventions such as the creation of marine protected areas to provide baseline 
information about fishing and climate change impacts and the potential for targeted and short-term 
fisheries closures to allow for reef habitat and rock lobster recovery. Such novel measures require 
better baseline information and data to inform and guide these interventions. 
 
Funding requirements 
 
These actions will require sustainable funding mechanisms. Many groups highlighted that a longer-
term urchin industry should ultimately be self-sustaining, and not reliant on the current Abalone 
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Industry Reinvestment Fund (AIRF) in the long-term. The processers expressed the hope that AIRF 
funding will remain permanent to continue to support and maintain work to remove Centro now and 
into the future. They suggested the potential for a similar contribution to be made from the rock 
lobster fishery, such as through recreational lobster license fees, with assistance and collaboration 
from the commercial rock lobster industry. 
 

3. What constraints (funding, tools, knowledge) prevent achieving the goal and how might these 
be overcome? 

 
Constraints preventing the achievement of the objectives outlined above (including the eradication 
of Centro and the restoration of healthy Tasmanian reef ecosystems) include:  
 

1) Funding: long-term, large scale funding, including the need for ongoing viability/support 
from the urchin sector. The community, conservation and recreational fishers suggested a 
levy on the rock lobster industry. 

 
2) Human resources: including for Centro culling and harvesting, and coherent oversight of 

Centro programs. 
 

3) Time constraints: Interventions such as harvest strategies and rock lobster size limits often 
take time and involve a slow, bureaucratic process. The researchers recognized the 
importance of, and challenges in ensuring timely, ongoing monitoring efforts. 
 

4) Knowledge constraints: Need for ongoing research and development; developments in 
Centro technologies e.g. AUVs at depth; research that shows the effect of harvesting on reef 
recovery, abalone and rock lobster recruitment; existing knowledge gaps around pre (larval 
stage) and post (cryptic nature of urchins on the reef) settlement; the processers require an 
abalone catch heat map from 2012-2019 to facilitate concentration of urchin harvesting 
efforts. 
 

5) Depth: Centro culling and harvesting are mostly only accessible in shallow waters (0-25m, 
generally). Deeper removal efforts will require significant financial, technological and 
resource investments.  
 

6) Industry acceptability: Interventions that place undue financial pressure on industry (e.g. 
extensive closures) are unlikely to be considered acceptable and supported/implemented by 
industry stakeholders. 
 

7) Value of the urchin fishery: The commercial divers expressed concerns about control 
strategies not recognizing the long-term value that the Centro harvesting industry provides. 
The fisheries managers raised a brief discussion around the importance of sensitivity around 
language for culling. Given that culling includes the killing of hundreds of thousands of 
animals, this is a key ethics issue that is likely to arise in the future. Proactive steps should be 
taken to develop appropriate language and communication strategies around culling. 
 

8) Cross-industry and stakeholder collaboration: Given the multi-stakeholder nature of this 
issue, and the fact that many solutions might present costs to various industries with 
benefits to others, communication and collaboration across stakeholders and industry is 
essential. The rock lobster group noted potential resistance to Centro removal efforts from 
the developing urchin industry. The researchers shared that a range of value judgements will 
need to be made across multiple sectors, including social license considerations, and 
acknowledgement/consideration of varying political motivations and risks. The processers 
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recognized the need for waste processing collaboration between the urchin industry and the 
government, and that any government funded intellectual property development, such as 
advances in machinery, technology or training, are eventually shared across stakeholder 
groups. 
 

9) Market development: The potential for urchin market development remains largely 
unknown, with many risks. Urchin market development, particularly internationally, can 
require significant time investments with many unknowns such as bureaucratic processes 
required in starting a market in China. Potential remains for market collapse, such as if Japan 
and/or China were no longer interested in Tasmania’s urchin roe, which could undermine 
urchin harvest efforts. 
 

10) Other ecosystem shifts, future unknowns: that can serve as further pressures, stressors and 
exacerbate the Centro problem in Tasmania. This includes climate change pressures such as 
warming waters and possible species range shifts. 
 

11) Political risk: Conservation and recreational fishing sectors suggested that political risk was a 
barrier as effective management strategies may be politically difficult.  
 

Groups recognized the importance of communication and collaboration across industries and 
effective stakeholder engagement as solutions to the constraints outlined above. Many groups 
discussed the potential for research and technological developments to further inform solutions into 
the future and the importance in continued investment in these areas. 
 
4. Do you have any other ideas/initiatives, however futuristic, that you consider might assist 

with managing the impact of Centrostephanus? 
 
Other ideas/initiatives to manage the impact of Centro ranged widely across all groups.  
 
Management ideas included a general increase/improvement in overall resource management; 
investments into cheaper surveillance efforts including the possibility to use drones or acoustics to 
monitor habitat; supporting habitat dependent integrated pest management; higher biomass 
requirements for abalone and rock lobster commercial catches and monitoring; measurement of 
impacts from the recreational rock lobster fishery such as through lobster tagging; 
subsidizing/supporting the culling of Centro larval sources in New South Wales and Victoria; and 
political changes in the allocation of decision making authority to ensure more expedient and 
effective action on the Centro issue.  
 
Research ideas included improved overall modelling work including increased confidence in 
underlying biological parameters; hydrodynamic modelling of the Eastern Australian Current’s larval 
input; and fine-scale mapping of reef habitats and Centro barrens (incipient and full).  
 
Technological ideas included the use of robots to control Centro in deep water habitats, as well as 
AUVs that control airlift pumps for harvesting below 30 m. The commercial divers suggested 
employing deep water dive teams to use tri mix gases below 30 m.  
 
Market development ideas included developing alternative markets for urchin products with a focus 
on utilizing the 90% of the harvested urchin biomass which is other than roe, which often ends up as 
waste.  
 
More futuristic ideas included the potential to locate salmon aquaculture farms over urchin barrens, 
and efforts to reverse the effects of climate change. The conservation and recreational fishing 
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sectors suggested that to make it easier for effective strategies to be implemented it may be useful 
to replace the minister as decision maker for fisheries and urchin issues with a statutory authority 
that was more insulated from political concerns. 

7. Results of Breakout Session 2 

7.1 Research priorities  
 
Centrostephanus Forum participants highlighted a diverse range of research priorities that focussed 
largely on the need for better Centro monitoring and mapping; better understanding of urchin 
dispersal and movement to inform spatial management interventions; and improvements in urchin 
culling and harvest technologies, both aimed at urchins in deeper water barren environments and to 
improve the overall quality of urchin harvest products. Forum participants additionally pointed out 
the need and appropriate timing for a desk-top study and gap analysis that synthesizes all Centro 
data, both in the Tasmanian and larger national contexts, with the potential to compare the Centro 
problem in Australia with similar invasive urchin issues overseas. These research priorities are 
outlined below: 
 
Monitoring and mapping 

- Monitoring of kelp bed recovery in Centro harvest areas, using robust/scientifically valid 
monitoring designs to inform whether kelp and associated species recovery is occurring in 
areas where urchins have been removed; and 

- Mapping urchin barrens and reefs in Eastern Tasmania, to provide a baseline to compare 
future changes and inform management decisions 

 
Urchin dispersal and movement, to inform spatial management  

- Determine Centro larval development times in Tasmanian waters; 
- Link the TRITON ecosystem model (Sean Tracey) and the soon-to-be-developed larval 

dispersal model (Katie Cresswell) as decision support systems/tools to inform spatial 
management. This will be a relatively inexpensive project with potentially high 
benefits/impacts/outcomes; and 

- Better overall understanding of urchin recruitment in time and space, including the 
movement of urchins into barren patches cleared by harvesting, and informing whether 
there is urchin movement from deeper to shallower waters. 

 
Technological and harvest interventions 

- Identify potential for sonic streamers to kill urchins in a spatially focussed manner with 
minimal collateral damage to other species. This can be explored at very little to no costs 
through the inclusion of urchins in trials that are soon to be conducted (this work is already 
funded, contact John Keane for more information); 

- Determine the efficacy of robots to remove urchins from deep water barrens (from the 2018 
survey, ~70% of extensive barrens are deeper than 20 m, 50% deeper than 25 m). No 
management options currently exist to rehabilitate barrens in deeper waters. Robotic culling 
is likely to be a cheaper management option than liming; and 

- Optimize post-Centro harvest practices to ensure high value products and a sustainable 
urchin fishery that can exist into the future in complement with urchin barrens that have 
successfully been recovered back to healthy kelp beds. 

- Synthesize existing Centro data and work to date (both on a state-scale in Tasmania, and on 
a larger national scale) into a desk-top study and gap analysis, with the potential to compare 
the Australian experience with similar challenges faced overseas against invasive urchins. 
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7.2 Public engagement and education options 
 
Centrostephanus Forum participants highlighted the need for a comprehensive communications 
strategy during the second breakout session sub-group focussed around public engagement and 
education options. Participants discussed challenges around many different messages surrounding 
the Centro issue in Tasmania, depending upon the stakeholders involved and perspective of interest.  
 
A variety of messaging topics can include Centro impacts to fisheries (commercial fisheries including 
abalone, rock lobster, scalefish and the developing urchin fishery; and recreational fisheries), the 
Tasmanian marine ecosystem including impacts to kelp beds and urchin barrens, and the variety of 
interventions and solutions designed around these impacts. This diversity of fragmented voices and 
messages from various stakeholders and interest groups results in confusion to politicians and policy 
makers, who do not know which “voice”/message to listen to/focus on, and as a result, which 
actions to prioritize. This can result in an uninformed public, and ultimately inaction across key 
management and decision levels. 
 
A comprehensive Centro communications strategy will necessitate the identification of an 
individual(s) to deliver this strategy through unified messages, as no single authority currently exists 
in Tasmania. The communications strategy will also include well-defined tactics for strategic delivery 
of the communications plan. Despite the diversity of Centro voices and messages, everyone agrees 
on the causes of the Centrostephanus in Tasmania, and want to see action undertaken, with 
interventions already identified and underway in the research sphere. Participants additionally 
discussed the need for engagement by federal politicians as a topic of special interest. 
 
Forum participants discussed the possibility to create a unified task force/political lobby group that 
includes members from the fishing industry groups (e.g. abalone, rock lobster, urchin) as industry 
authorities/seafood advisory groups, and other relevant stakeholders (e.g. researchers, community 
groups, fisheries management representatives). Such a task force can collaboratively identify priority 
interventions and lobby for these actions to the appropriate central authority and government 
representatives.  

8. Concluding Remarks 

Ian Cartwright, Rapporteur, provided a few key points from the workshop. 
 
Objectives and expectations: There are an abundance of high level policy and general objectives, 
some of which have the potential to be countervailing. What is needed now are clear operational 
objectives for urchin control/management that are affordable, measurable and achievable. Different 
values and priorities between sectors need to be considered and some trade-off decisions will be 
necessary. 
 
Coordination and cooperation: Centro is now having impacts on the abalone and other commercial 
fisheries (rock lobster, scalefish), as well as the marine ecosystem, across three states (New South 
Wales, Victoria and Tasmania). There is scope for increased cooperation between jurisdictions, and 
also within jurisdictions between the urchin and other commercial and recreational fisheries. 
 
Planning and management: As articulated by David Westcott, it will be important to ensure that 
operational objectives are translated into management planning-led actions in such a way that 
resources are targeted appropriately to achieve best possible outcomes. 
 
Other impacts: There are a number of natural and human impacts on Tasmania’s East coast 
ecosystems. Discriminating between the impact of Centro and other impacts, including 
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environmental/climate change, overfishing and translocation will be necessary. The current 
ecosystem decline is not only resulting from Centro pressures and impacts. Much discussion is 
currently focused around economic and ecosystem costs incurred by Centrostephanus; 
opportunities exist however for further research into economic and ecosystem benefits created by 
effective Centro management and control efforts resulting in healthier reefs and marine ecosystems. 
 
Communication: Effective communication with all stakeholders will be important in gaining public 
and private understanding of, and support for, Centro management programmes. The government 
will need to continue to utilise a range of media, including social media. Clear communication on the 
results of research will help promote evidence-based decision-making. 
 
Industry engagement: Engaging industry across all sectors in efforts to manage Centro will be 
pivotal to success. The industry culling experiment has demonstrated how effective industry 
involvement in remedial efforts can be.  
The Director of Marine Resources, Ian Dutton closed the workshop, thanking presenters, 
participants and all those that contributed to the success of the workshop.  
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Appendix 1  

Agenda 
8:45 – 9:30 Registration and Coffee Vicki Waters (DPIPWE) 

Katrina Edwards (DPIPWE) 

9:30 – 9:35 Welcome to Country  
 

Bryan Denny  
(Indigenous, Commercial 
Diver and Abalone 
Fisher)  

9:35  – 9.40 Introductory Presentation on behalf of Minister for 
Primary Industries & Water  

Deirdre Wilson  
(DPIPWE)  

9:40 – 10:00 Centro Control – A view from the Water  Jeremy Huddlestone  
(TACL)  

10.00 -10.15 Centro Control – Victorian Update  John Minehan  

10.15 -10.30 AIRF Progress in 2019  
 

Dean Lisson (TACL)  
Ian Dutton (DPIPWE)  

10:30 10:45 Morning Tea 

10:45 –10:55 Re-survey long-term lobster experimental sites  Scott Ling  
(IMAS)  

10:55 – 11:05 Centro Subsidy Evaluation Findings  Katie Creswell (IMAS) 

11:05 – 11:15 
 

Commercial prospects for Urchins  
 

Beth Mathison  
(RTS Paua Co.)  

11:15 – 11:25 Harvesting Centro – divers perspective  
 

Renison Bell  
(TCDA)  

11:25 – 11:45 Effectiveness of fishing/ fertilizer/ liming  
 

John Keane  
(IMAS)  

11:45 – 11:55 Community Engagement Update  
 

John Keane  
(IMAS)  

11:55 -12:20 Q+A with speakers (Panel Discussion)  

12:30 -13:00 Lunch 

13:00 – 13:15 Crown of Thorns Response Strategy David Westcott  
(CSIRO)  

13:15 – 14:00 
 

Breakout 1: Immediate Control Actions  
 

 

14:00 – 14:45 
 

Breakout 2: Research Priorities  
 

 

14:45 – 15:15 Breakout 3: Public Engagement Options   

15:15  15:30 Afternoon Tea 

15:30 – 15:45 Report back from Breakouts   

15:45 – 16:00 Synthesis and next steps  Ian Cartwright  

1600 Forum Close  
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Name _______________________________________________ Organisation 
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David Westcott ............................................................................... CSIRO 
Nick Giles ......................................................................................... DPI NSW 
Daniel Gledhill ................................................................................. DPIPWE 
Deirdre Wilson ................................................................................ DPIPWE 
Fionna Bourne ................................................................................. DPIPWE 
Frances Seaborn .............................................................................. DPIPWE 
Grant Pullen .................................................................................... DPIPWE 
Greg Ryan ........................................................................................ DPIPWE 
Hilary Revill ..................................................................................... DPIPWE 
Ian Dutton ....................................................................................... DPIPWE 
James Parkinson .............................................................................. DPIPWE 
Katrina Edwards .............................................................................. DPIPWE 
Malcolm Budd ................................................................................. DPIPWE 
Matt Bradshaw ................................................................................ DPIPWE 
Rachell Robinson ............................................................................. DPIPWE 
Rod Pearn ........................................................................................ DPIPWE 
Sally Williams .................................................................................. DPIPWE 
Sharna Rainer .................................................................................. DPIPWE 
Travis Baulch ................................................................................... DPIPWE 
Travis Preece ................................................................................... DPIPWE 
Vicki Waters .................................................................................... DPIPWE 
Carolyn Stewardson ........................................................................ FRDC 
Chris Izzo ......................................................................................... FRDC 
Andrew Rhodes ............................................................................... IMAS 
Caleb Gardner ................................................................................. IMAS 
Craig Johnson .................................................................................. IMAS 
Craig Mundy .................................................................................... IMAS 
Jamie McAllister .............................................................................. IMAS 
Jeremy Lyle...................................................................................... IMAS 
John Keane ...................................................................................... IMAS 
Katie Cressell ................................................................................... IMAS 
Klaas Hartmann ............................................................................... IMAS 
Olivia Johnson ................................................................................. IMAS 
Paolo Campus ................................................................................. IMAS 
Scott Ling ......................................................................................... IMAS 
Bryan Denny .................................................................................... Indigenous welcome 
Beth Mathison................................................................................. RTS Pauaco Pty Ltd. 
Duminda (Dom) Dissanayake .......................................................... RTS Pauaco Pty Ltd. 
Simon Leonard ................................................................................ RTS Pauaco Pty Ltd. 
Colin Buxton .................................................................................... Southern Rock Lobster 
Allison Horswill ................................................................................ State Growth 
Cameron Shield ............................................................................... State Growth 
Troy Crystal ..................................................................................... State Growth 
Brian Hinson .................................................................................... TARFish 
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Mark Fleming .................................................................................. Tas Seafoods 
Avril Brown ...................................................................................... Tasmania Abalone Council 
Ben Cobbing .................................................................................... Tasmania Abalone Council 
Jeremy Huddlestone ....................................................................... Tasmania Abalone Council 
Joey McKibben ................................................................................ Tasmania Abalone Council 
Dean Lisson ..................................................................................... Tasmanian Abalone Council 
Jon Bryan ......................................................................................... Tasmanian Conservation Trust Inc 
Peter McGlone ................................................................................ Tasmanian Conservation Trust Inc 
Rennison Bell ................................................................................... TCDA 
Sean Larby ....................................................................................... TCDA 
Tom Chadwick ................................................................................. TCDA 
Rob Rattray ..................................................................................... TRFLA 
Clive Perryman ................................................................................ TRLFA 
John Sansom ................................................................................... TRLFA 
Emma Woodcock ............................................................................ TSIC 
Julian Harrington ............................................................................. TSIC 
Lindsay Newman ............................................................................. TSIC 
Tasha Waller ................................................................................... V/President TSAC 
Jo Klemke ........................................................................................ VFA 
Mark Asplin ..................................................................................... VFA 
Ambrose Coad ................................................................................. Huon Valley Seafoods 
Ian Cartwright ................................................................................. Thalassa Consulting 
John Minehan ................................................................................. Marine Reef Restoration Project 
Kelsey Richardson ........................................................................... CSIRO 
Cassandra Gonzalez ........................................................................ IMAS 
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