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Mr Lazare Eloundou Assomo 
Director 
World Heritage Centre  
7, place de Fontenoy 
75352 Paris 07 SP 
FRANCE 

 

Dear Mr Eloundou Assomo 

Thank you for your correspondence of 31 January 2023. You invited relevant State Parties to submit 

updates to a property’s state of conservation since the submission of the last State Party report in 

early 2022. In the case of Australia’s Great Barrier Reef, our response is attached and set out below. 

Thank you also for accommodating a short delay in our submission of this update.  

Australia submitted its State Party Report on the state of conservation of the Great Barrier Reef on 

1 February 2022. Subsequent to that Report, a Reactive Monitoring Mission (RMM) visited the Great 

Barrier Reef World Heritage Area (Reef) from 21 to 30 March 2022 and a draft copy of the resulting 

RMM Report was provided to the Government of Australia on 29 July 2022. The Australian and 

Queensland governments responded to that draft report on 13 September 2022, setting out a range of 

additional developments since the February State of Conservation Report. I have enclosed a copy of 

that response document which should be considered part of this update. 

Key highlights of Australia’s response to the draft RMM Report included: 

• Australia’s substantial increase in climate commitments and ambition; 

• New management measures for Reef protection; 

• Information concerning key environmental approvals decisions that had further protected the 

Reef; 

• Newly available data on water quality and information on water quality management measures; 

and 

• New management measures for the sustainable management of fisheries 
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Since 13 September 2022, Australia has undertaken further actions: 

• Australia continues to increase its climate commitments and ambition: The Climate Change Act 

2022, enshrining emissions targets into Australian legislation, came into force on 14 September 

2022. This legislation commits Australia to cut greenhouse gas emissions by 43% on 2005 levels by 

2030 and achieve net zero emissions by 2050. The legislation requires the Government to consider 

advice from the independent Climate Change Authority prior to setting future Nationally 

Determined Contributions. The Authority’s advice must include an explanation of how proposed 

future targets take into account the goal of limiting the temperature increase to 1.5°C above pre-

industrial levels. As required by the legislation, the Australian Minister for Climate Change and 

Energy delivered the first annual climate change statement to Parliament on 1 December 2022, 

reaffirming the commitment that 43% is seen as a floor, not a ceiling, and challenging Australia’s 

biggest emitters to innovate and adopt further emissions reduction technologies. The annual 

statements will outline progress towards national emissions reduction targets, informed by advice 

from the independent Climate Change Authority.  

At the national level, increasing the portion of renewable energy in our national energy market to 

82% by 2030 continues to be the aim. A Net Zero Economy Taskforce, led by the Australian 

Government Department of Prime Minister and Cabinet, has been set up to support a coordinated 

approach to assist industry, unions, local government and communities in moving to a clean 

energy future. Training and investment in the clean energy workforce was a major focus of a Jobs 

and Skills Summit in July 2022, and we are beginning to see the results of this focus coming 

through, particularly across regional Australia.  

Australia’s national climate action is complemented by ambitious targets announced by the 

Queensland Government, announcing the A$62 billion Queensland Energy and Jobs Plan in 

September 2022 that will cut energy emissions by 90% by 2035-36. The Plan includes: 

o a new renewable energy target of 70% by 2032 and 80% by 2035; 

o a commitment to progress two new pumped hydro projects by 2035 - Borumba and Pioneer-

Burdekin;  

o a pathway to build the new Queensland SuperGrid, which will connect solar, wind, battery and 

hydrogen projects across the state and unlock new capacity and storage; and 

o a commitment to convert all of Queensland’s publicly owned coal-fired power stations into 

clean energy hubs by 2035, backed by a job security guarantee for workers. 

The Queensland Government continues to develop and roll out plans to transition other sectors to 

low emissions including: 

o Queensland’s Zero Emission Vehicle Strategy 2022-2032 and Action Plan 2022-2024; 

o Queensland Resources Industry Development Plan 2022; and 

o Low Emissions Agriculture Roadmap 2022-2032 (in consultation phase). 
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• Monitoring of the state of the Reef: The 2022-23 austral summer season has concluded without a 

significant coral bleaching event. While most of the Reef experienced above average temperatures 

leading into summer, heavy rainfall and cloud cover across most of the Reef from December 2022 

through to January 2023 has brought sea surface temperatures down to near average.   

• Comprehensive Reef climate reporting and actions: The Australian Government recently 

commissioned the Australian Academy of Science to engage government, the Reef 2050 

Independent Expert Panel and the Reef 2050 Advisory Committee to bring leading experts together 

to identify priority interventions to protect the Reef under plausible scenarios.  

This work will be an important line of evidence to inform future policy and investment priorities, 

alongside the Reef Outlook Report.  

• Rejection of the Central Queensland Coal Mine development: On 8 February 2023, the Australian 

Government rejected the Central Queensland Coal Mine development proposal, due to its 

potential threats to the Reef, groundwater and freshwater environments. This is the first time a 

coal mine has been rejected by the Australian Government under national environmental law. 

• Cancelled dam funding commitments: In October 2022, the Australian Government withdrew 

funding commitments towards the construction of the Hells Gate Dam and the Urannah Dam, both 

of which were identified in the RMM Report as potential threats to water quality.   

• Further investment in water quality: In October 2022, the Australian Government announced 

additional funding of A$204 million over the next four years as part of its commitment to protect, 

manage and restore the Reef. The investment aims to accelerate action to meet water quality 

targets, including increasing the pace and scale of catchment and ecosystem restoration works.  

o The funding will target water quality improvements in Reef catchments, support critical 

research to inform catchment restoration and farmers’ practice change, and deliver 

shovel-ready projects identified in local council’s Reef Action Plans. It will add to the 

Queensland Government’s allocation of A$65 million to restore functional landscapes.  

o Importantly, the funding will allow scaling up of landscape repair and gully and streambank 

remediation in the highest priority catchments.  

• Evaluation of water quality investments and Water Quality Improvement Plan: To inform the 

next phase of Reef water quality investment, a major evaluation of water quality investments in 

the Reef, together with a water quality prioritisation process, was finalised in December 2022. This 

review identified successful strategies and options which will inform future investments.  

Reviews of the Reef Scientific Consensus Statement and Reef 2050 Water Quality Improvement 

Plan are underway and will be finalised in 2025. The Improvement Plan remains in force until the 

update is completed and good progress has been made against the agreed 2025 targets. 
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Table 1: Progress against water quality targets (from the Reef Water Quality Report Card 2020) 

 

 

• Strengthened water quality regulations: The Queensland Government continues to strengthen 

Reef protection legislative instruments, enhancing regulation of industrial and agricultural sources 

of nutrient and sediment pollution from all Reef regions. Regulated minimum practice agricultural 

standards for grazing, sugarcane and banana production are fully implemented across all priority 

Reef catchments as of 1 December 2022, while best management practices are being rolled out 

through incentive schemes.  

• Building protections for vegetation and natural areas: In December 2022, the Queensland 

Government released the annual Statewide Landcover and Trees Study (SLATS) report which 

showed overall agricultural clearing in 2019-20 had fallen nearly 40% from the previous year. The 

results demonstrate the impact of strengthening the Vegetation Management Act 1999 to prohibit 

broadscale clearing for agriculture in both remnant vegetation and areas of high value regrowth.  

In November 2022, the Queensland Government announced a number of initiatives to improve 

vegetation management in Reef catchments as part of its 2022-23 budget. The initiatives include 

A$262.5 million over four years for land acquisitions and capital works to increase Queensland’s 

public protected area estate, and A$38.5 million over four years, plus A$1.2 million per year 

ongoing, to continue the Cape York Peninsula Tenure Resolution Program. This program will return 

ownership and management of identified lands on Cape York Peninsula to Traditional Owners. This 

approach ensures the protection of Cape York Peninsula’s iconic natural areas and significant 

natural and cultural values.  

• Incentivising sustainable fishing practices: The Australian Government has committed a total of 

A$62.7 million over the next 7 years, to help accelerate implementation of the Queensland 

2025 Target 

Category 
Target Description Target 2020 

Result 
Remaining 

Water quality  25% reduction in anthropogenic end-of-catchment 

fine sediment loads. 

25% 15.2% 9.8% 

Water quality  20% reduction in anthropogenic end-of-catchment 

particulate nitrogen loads. 

20% 14.4% 5.6% 

Water quality  20% reduction in anthropogenic end-of-catchment 

particulate phosphorus loads. 

20% 17.4% 2.6% 

Catchment 

management  

90% of grazing lands will have greater than 70% 

ground cover in the late dry season. 

90% 65.0% 25.0% 

Water quality  60% reduction in anthropogenic end-of-catchment 

dissolved inorganic nitrogen loads. 

60% 27.7% 32.3% 

Water quality 

(pesticides)  

To protect at least 99% of aquatic species at end-

of-catchments. 

99% 96.7% 2.3% 

Catchment 

management  

The extent of riparian vegetation is increased. ≥0% -0.7% ≥-0.7% 

Catchment 

management  

No loss of natural wetlands (lakes, swamps and 

estuarine wetlands). 

0% -0.1% ≥-0.1% 
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Sustainable Fisheries Strategy and strengthen independent data validation on high-risk fisheries 

operating within the Great Barrier Reef. The investment in improved data and information will 

help inform targeted strategies for fisheries that interact with threatened and protected species in 

the World Heritage Area and surrounding rivers, support bycatch reduction initiatives and improve 

fishers’ social licence to operate in a World Heritage Area. Continued implementation of the 

Queensland Sustainable Fisheries Strategy, including the introduction of catch quotas in 2021, are 

reducing the impacts of commercial fishing.  

Large mesh gill nets are already prohibited in 38% (130,677km2) of the Great Barrier Reef Marine 

Park and actions set out in the Australian Government’s Threatened Species Action Plan are 

further reducing risks from commercial fishing on threatened and protected species. 

• Strengthening community led initiatives with Reef Traditional Owners: The Traditional Owner 

Implementation Plan 2022 was launched by Reef Traditional Owners on 15 November 2022. The 

Plan outlines actions to achieve Traditional Owners aspirations for the Great Barrier Reef as part of 

the 2050 Plan and supports Traditional Owner led actions. In the October 2022 Budget, A$27.3 

million was committed to set up, establish and support ongoing operation of a Reef Traditional 

Owner Sea Country Alliance and implement the plan.  

The Queensland Government has committed to doubling the Indigenous Land and Sea Ranger 

positions by creating 100 new positions over three years. The first tranche of these positions – 54 

First Nations rangers for 13 communities across Queensland commenced early 2022. Funding for 

the remaining 46 positions is expected in 2023. 

• Tackling plastic waste: Through the five-year ReefClean project, the Australian Government is 

funding Tangaroa Blue to conduct clean-up and community awareness activities to prevent marine 

debris from entering the Reef. As of 30 September 2022, ReefClean has supported debris removal 

by delivery partners of 78.3 tonnes, and 9.25 tonnes from volunteer community events. 

Concerted and highly ambitious climate action by both the Australian and Queensland governments, 

together with significant new investment and action in improving water quality and incentivising 

sustainable fishing practices, demonstrates the strength of our commitment in securing the 

outstanding universal value of the Reef for current and future generations.  

Thank you again for the opportunity to provide this update and I look forward to discussing further.  

Yours sincerely 

 

 

JAMES LARSEN 

Deputy Secretary 

Australian Government Department of Climate Change, Energy, the Environment and Water 

10 March 2023 

Enc: Australian and Queensland governments’ response to draft report of the Reactive Monitoring 

Mission  
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Australian and Queensland governments’ 
response to draft Reactive Monitoring 
Mission report 
Overview 
Australians understand more than anyone the importance of protecting our Great 
Barrier Reef World Heritage Area (‘the Reef’). 

The Reef sustains 64,000 Australian jobs and contributes $6.4 billion to the Australian 
economy. Many Australians’ livelihoods are tied to the sustainability and resilience of 
the Reef and for Australia’s First Nations peoples - the oldest, continuous culture on 
Earth - the Reef is inextricably linked to their heritage. An important priority for the 
Australian and Queensland governments is empowering First Nations peoples’ 
leadership in the management and protection of their land and sea Country. 

Earlier this year the Australian people elected a new Government, one committed to 
meaningful environmental progress, to action on climate change and to re-establishing 
Australia’s credentials as a trusted international leader on environmental management. 
This election is evidence of Australians’ desire to protect our unique natural 
landscapes. The new Government’s commitment to protect and preserve the Reef will 
be at the forefront of this work. 

The Australian Government, working in partnership with the Queensland Government, 
has already taken steps to address many of the issues identified in the draft Reactive 
Monitoring Mission Report (‘the draft Report’). These steps include new policy 
measures, strategies, and investments; all of which will take time to deliver results 
and demonstrate their effectiveness. On the basis of these steps, as well as critical 
data received since March 2022, the Australian and Queensland governments 
consider that In Danger Listing of the Reef is neither appropriate nor necessary at 
this time. 
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The Australian Government is committed to more ambitious emissions reductions. 
In September 2022, the Government successfully legislated an emissions reduction 
target for the first time. This target of 43 per cent of 2005 levels by 2030 is a floor not 
a ceiling. The Government has also committed to greater protection of our precious 
natural environment through generational reform of Australia’s national environmental 
laws. This action has been welcomed by industry and environmental groups and 
is opening the way to further conversations on tangible actions to tackle climate 
change. 

The recent decision of Australia’s Minister for the Environment and Water to reject the 
Central Queensland Coal Mine development proposal due to its potential significant 
impacts to the Reef, demonstrates the willingness of the Australian Government to be 
led by the science and to take action. This is the first time a coal mine has ever been 
rejected by the Australian Government under national environmental law. 

In Danger Listing will not achieve the results that UNESCO seeks. Listing is intended 
to incentivise States Parties to address threats impacting their properties and to 
facilitate the release of financial support to implement corrective actions. As the 
Mission Report acknowledges, Australia’s management of the Reef is world leading. 
This has been recognised by the Organization for Economic Cooperation and 
Development.11 Equally important, the Reef’s management is underpinned by strong 
science and unprecedented financial investment. Conversely, many Australians’ 
livelihoods and regional economies are tied to the sustainability and resilience of the 
Reef and its inscription on the List of World Heritage in Danger will significantly 
jeopardise local communities and economies. 

The Australian and Queensland governments continue to deliver on the commitments 
made under the recently updated Reef 2050 Long-term Sustainability Plan,22 
endorsed by the World Heritage Committee in 2015. While we are only little more than 
halfway into the first decade of this 35-year program, the Reef retains its resilience 
and is showing signs of recovery, and as part of our Government’s new investments 
in the Reef, we have committed an additional $94.5 million to extend and double Reef 
2050 Plan funding. 

The latest Australian Institute of Marine Science Annual Summary Report on Coral 
Reef Condition on the Great Barrier Reef for 2021-22 (Attachment A), issued 
subsequent to the Mission, found the highest recorded level of hard coral cover for the 
northern and central regions of the Reef in 36 years of monitoring. This will shift near-
term assessments about the health of the Reef – a material consideration for the World 
Heritage Committee. 

 
1 OECD (2019), OECD Environmental Performance Reviews: Australia 2019, OECD Environmental Performance 
Reviews, OECD Publishing, Paris, https://doi.org/10.1787/9789264310452-en. 
2 DAWE (2021), Reef 2050 Long-Term Sustainability Plan 2021–2025, Australian Government Department of 
Agriculture, Water and the Environment. 

https://aus01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1787%2F9789264310452-en&data=05%7C01%7CHalley.Rowe%40environment.gov.au%7Cc86a92f72cfd4383e29c08da906277d0%7C78f05d85d6b34eeba5c3948d2dcdae8a%7C0%7C0%7C637981049834384402%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=zAEdR15zbAR%2BLucrFnv61oK2N5tBgAhzHmAkv6ckzSY%3D&reserved=0
https://www.dcceew.gov.au/parks-heritage/great-barrier-reef/long-term-sustainability-plan
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The International Union for Conservation of Nature (IUCN) identifies 83 World Heritage 
properties at high or very high risk from the impacts of climate change. Australia alone 
cannot stop the impacts of climate change on the Reef and, as the Report notes ‘issues 
related to a nation’s independent (Paris Agreement) commitments are outside the remit 
of the World Heritage Committee’. A collective approach is needed to save all the 
World Heritage properties at risk and UNESCO has a crucial role to play. The 
Australian Government is eager to play a constructive role in shaping a global 
approach to protecting all World Heritage properties from the impacts of climate 
change. 
 
Background 
This joint Australian and Queensland government paper responds to the invitation of 
UNESCO’s World Heritage Centre (‘the Centre’) and the IUCN to provide information 
relevant to the findings contained in the draft Report. The draft Report was prepared 
by the Centre and IUCN and provided to the Australian Government for comment on 
29 July 2022. 

The Reactive Monitoring Mission (‘the Mission’) visited the Reef from 21 to 30 March 
2022. The analysis and recommendations contained in the draft Report reflect that 
point in time. 

The draft Report concludes that the Reef meets the criteria for inscription on the List of 
World Heritage in Danger. This appears to be largely on the grounds of the ‘potential’ 
danger (in accordance with paragraph 180(b) of the World Heritage Committee 
Operational Guidelines) posed principally by the impact of climate change, but also 
arising from the linked issues of water quality and fisheries. 

The Mission experts assessed the Reef on the basis of the former Australian 
Government’s climate policies. This assessment significantly contributed to the draft 
Report recommendation that the Reef be inscribed on the List of World Heritage in 
Danger. 

Attachment B identifies factual corrections to the draft report. 
 
Developments since March 2022 
Since the Mission in March 2022, there have been fundamental developments to the 
Australian policy landscape which respond to and address many of the concerns 
identified in the draft Report. 

 

1. Australia has substantially increased its climate commitments and ambition. 

2. New management measures are enhancing Reef protection. 

3. Environmental approvals processes are prioritising the Reef. 

4. New data is available on water quality and new management measures will 
enhance Reef protection. 
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5. New management measures are addressing fisheries concerns. 

6. The latest monitoring results show strong coral recovery. 
 

Australia has substantially increased its climate commitments and 
ambition 
Australia’s national climate policies have changed significantly following the May 2022 
election. Key developments include: 

• Strengthened climate ambition through an enhanced Nationally Determined 
Contribution under the Paris Agreement to reduce Australia’s emissions by 43% on 
2005 levels by 2030 and a target to achieve net zero emissions by 2050, with these 
targets a floor, not a ceiling. These targets have now been legislated by the 
Australian Parliament (see Attachment C for the second reading speech to 
Parliament introducing the Climate Change Bill 2022 by the Minister for Climate 
Change and Energy the Hon Chris Bowen MP). 

• Swift action to implement the Powering Australia plan,3 which includes new 
measures and investment to drive the rapid decarbonisation of the Australian 
economy, ensuring our ambition is achieved. Key elements of the Plan include: 

₋ investing $20 billion to modernise Australia's electricity grid, to unlock greater 
penetration of renewable energy and accelerate the decarbonisation of the grid, 
with the goal of increasing the portion of renewable energy in our national 
energy market to 82% by 2030; 

₋ delivering Australia's first National Electric Vehicle Strategy to accelerate the 
uptake of electric vehicles and cut car pollution, and doubling investment in 
charging and refueling infrastructure; 

₋ supporting the development and commercialisation of emissions-reducing 
livestock feed, and improving carbon farming opportunities; and 

₋ introducing declining emissions baselines for Australia's major emitters, 
providing a predictable framework for industry to transition to the new low 
emissions economy. 

• Commitment by Commonwealth, State and Territory Energy Ministers to work 
collaboratively on a new agreement for the coordinated and orderly transformation 
of Australia’s energy sector to net zero by 2050. 

• The Climate Change Authority will be required by law to provide advice to the 
Australian Government on how Australia’s emissions reduction target takes into 
account the goals of the Paris Agreement. 

₋ The updated role of the Climate Change Authority is outlined in the Climate 
Change Bill 2022 (Attachment C). 

 

 
3 DISER 2021, Powering Australia, Australian Government Department of Industry, Science, Energy and 
Resources, Canberra. 

https://www.energy.gov.au/government-priorities/australias-energy-strategies-and-frameworks/powering-australia
https://www.energy.gov.au/government-priorities/australias-energy-strategies-and-frameworks/powering-australia
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• Commitment by the Queensland Government to accelerate climate action in 
the 2022 state budget, including 
$32.6 million over four years to enhance climate science and emissions modelling 
capability and deliver a program to support communities to reduce emissions, 
supported by an annual ongoing commitment of $4.8 million. 

₋ Further information on the Queensland Government climate action can be found 
on its climate action website.4 

• Commitments under Queensland’s Climate Action Plan 2020-2050, including 
work to develop a new Queensland Energy Plan. 

• Recognition of the Queensland Government’s flagship Land Restoration Fund, 
which has focused investment in Reef catchments, as Australia’s leading carbon 
farming program in the Carbon Market Institute’s inaugural Carbon Farming 
Scorecard. 

• Commitment to working with our partners in the Pacific because we recognise 
that climate change is the single greatest threat to the livelihoods, security and 
wellbeing of the peoples of the Pacific and an urgent global challenge. 

₋ We stand shoulder-to-shoulder with our Pacific partners in responding to this 
crisis and will deliver new climate finance for the region. 

₋ The recent Pacific Island Forum Leaders Meeting (11-14 July 2022) welcomed 
Australia’s renewed commitment to Pacific climate change priorities. We joined 
Pacific leaders in declaring that the Pacific is facing a Climate Emergency, 
underscoring the urgency to scale-up ambition and implementation to limit 
global warming to 1.5 degrees above pre-industrial levels. Leaders also 
welcomed our interest in hosting a future United Nations Climate Change 
Conference in partnership with Pacific Island countries to rally global climate 
action and elevate Pacific interests internationally. 

 
New management measures are enhancing Reef protection 
The new Australian Government committed an additional $200 million to better protect 
and restore the Reef. Along with existing commitments, this increases the 
Australian Government’s current investment in the Reef to $1.2 billion to 2030. 

This provides funding certainty to the end of the decade for programs to accelerate 
and scale up work on landscape restoration to achieve water quality improvements, 
enhance First Nations peoples’ participation in management of sea Country, improve 
fisheries management, and develop new techniques to restore coral reef habitat. 

This funding will further improve management and restoration of the Reef, including: 

• the single greatest uplift in funding, $253 million, for the Great Barrier Reef Marine 
Park Authority (‘Reef Authority’), Australia’s lead management agency for the Reef. 
In recognition of climate-driven pressures and changing use of the area, the Reef 
Authority is already using this additional funding to scope how existing policies and 

 
4 DES 2022, Queensland Climate Action, Queensland Department of Environment and Science, Brisbane. 
 

https://www.des.qld.gov.au/climateaction
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self
 

planning tools can be improved. The Reef Authority is also strengthening 
management of the Reef through both its highly successful zoning arrangements, 
but also for more challenging threats, such as Crown-of-Thorns Starfish, illegal 
activity, and large-scale Reef restoration projects. It has been Australia’s consistent 
adaptation of management practices that has kept the Reef as one of UNESCO’s 
best managed marine estates and the Reef Authority will continue to share its 
knowledge and experience with site managers around the world; 

• ‘upscaling’ catchment-level restoration activities that improve water quality, such as 
construction and restoration of wetlands, restoration of water channels and the 
natural hydrology of the landscape, and restoration and expansion of mangroves 
and seagrass beds; 

• accelerating deployment of reef adaptation technologies to assist corals to evolve 
more quickly and adapt to a changing environment, including through cooling and 
shading interventions and supporting the natural restoration of damaged and 
degraded reefs; 

• accelerating work on independent monitoring of fisheries bycatch and data 
validation of commercial fisheries operating in the Reef; 

• supporting local governments to deliver shovel-ready projects already identified in 
their Reef Action Plans; and 

• engaging with regional Natural Resource Management organisations, First Nations 
people and farmers to improve land stewardship in Reef catchments. 

In the context of the Reef, the new Australian Government has committed to providing 
at least $100 million of Reef protection and restoration work to First Nations peoples 
by 2030. This will resource First Nations peoples to facilitate and maintain strong 
decision-making roles in restoring the health of the Reef. 

For First Nations peoples, the Reef’s value is immeasurable – intertwined with identity, 
self and culture. The Australian and Queensland governments are prioritising 
principles of self-determination and autonomous decision-making, consistent with First 
Nations peoples’ inherent rights and aspirations to care for Country in the management 
of the Reef. 

Environment approvals processes are prioritising the Reef 
The Australian Government’s proposed rejection of the Central Queensland Coal 
Mine, for its potential significant impacts on the Reef, is the first time a coal mine has 
been proposed for rejection under national environmental law. The proposed decision 
demonstrates the willingness of the Government to follow the science and to take 
action. 

The proposed rejection was on the basis that the mine would present a number 
of significant risks due to its location 10 km from the Great Barrier Reef Marine 
Park and World Heritage Area. The project could release pollutants into rivers and 
creeks that feed into the Reef and the consequences of a failure in the dam 
holding mine associated water would be significant. 
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The Australian Government is reforming our environmental protection laws and will 
establish an Environment Protection Agency. These changes will ensure there is 
consistent and reliable information on the state of the environment across the country. 
The Government is working to develop new environmental legislation for 2023. 

 
New data is available on water quality and new management 
measures will enhance Reef protection 
The most recent Reef Water Quality Report Card was released in April 2022. It 
assesses the results of all actions taken under the Reef 2050 Water Quality 
Improvement Plan to June 2020.5 

The results show continued progress towards meeting water quality targets. Australia 
is more than halfway to meeting the water quality target for sediment and almost 
halfway towards meeting the water quality target for dissolved inorganic nitrogen 
target. 

The new Australian Government has announced additional funding over the next four 
years to accelerate actions towards meeting water quality targets, including an 
additional $85 million for Reef catchment improvement projects on top of existing 
investments. This is in addition to the Queensland Government’s allocation of $65 
million for restoring functional landscapes, which will enable us to dramatically scale 
up our water quality improvement measures. 

The next major phase of the Queensland Government’s Reef protection regulations 
will commence on 1 December 2022. These will regulate farming practices in the 
Burnett Mary region for the first time for sugarcane, grazing and bananas – bringing 
this region in line with the other four Reef regions where water quality targets are yet 
to be fully met. The compliance program will be doubled, with 20 new staff being 
recruited. 

A major evaluation of water quality investments will be finalised before the end of 2022. 
This review will evaluate the different methods to achieve water quality outcomes to 
identify which were the most successful, and will provide recommendations, strategies 
and options to inform future investments. This will ensure that water quality projects 
will deliver accelerated progress towards meeting water quality targets in priority 
catchments. 

This evaluation will build on work to: 

• prioritise catchments for investment to ensure that funding targets restoration 
projects in catchments that contribute the most sediment and dissolved inorganic 
nitrogen into the Reef lagoon. This prioritisation has been completed for 26 of the 
35 Reef catchments and future work will focus on completing this for the remaining 
catchments.6 

• map priority erosion areas in the Reef catchments by the Commonwealth Science 
and Industrial Research Organisation (CSIRO). This project has covered 94% of 

 
5 DES 2022, Reef 2050 Water Quality Improvement Plan, Queensland Department of Environment and Science, 
Brisbane. 
6 DES 2020, Catchment Stories, Queensland Department of Environment and Science, Brisbane. 

https://www.reefplan.qld.gov.au/
https://wetlandinfo.des.qld.gov.au/wetlands/ecology/processes-systems/water/catchment-stories/


8 
 

priority catchments since 2021.7 

A five yearly review of the independent Water Quality Scientific Consensus Statement 
will be completed by December 2023,8 which will ensure that water quality 
interventions and investments are informed by the most contemporary research 
and backed by a consensus of eminent and independent scientists. 

Since the Mission in March 2022, the Australian and Queensland government Chief 
Scientists have commenced their work to conduct an independent review of the 
methodology applied to the Scientific Consensus Statement. This oversight by the 
Chief Scientists will: 

• provide advice on the methodology used to develop the Scientific Consensus 
Statement; 

• evaluate and advise on the peer review process identifying additional opportunities 
to strengthen the approach and stakeholder confidence; and 

• provide a statement to be included in the final Scientific Consensus Statement 
detailing their assurance, oversight and any additional steps put in place to deliver 
a transparent and rigorous process. 

The findings of the Scientific Consensus Statement and the results of the water quality 
program evaluation will inform the update of the Reef 2050 Water Quality Improvement 
Plan. This will ensure that our management actions and investments are based on the 
latest science and will deliver targeted and effective interventions to improve water 
quality across the Reef. 

Improving water quality over a 424,000 km2 catchment area requires significant action 
and investment. We have measured improvements in water quality and inshore marine 
ecosystem condition. Progress towards achieving the 2025 water quality targets in the 
Reef 2050 Water Quality Improvement Plan is occurring because of sustained 
commitment to delivering results, underpinned by science, investment, land-use 
practice change, landscape erosion remediation, and comprehensive monitoring and 
reporting. 

 
New management measures are addressing fisheries concerns 
Commercial fishing is already heavily regulated within the Reef and the Queensland 
Government has stepped up its efforts since the Mission took place. 
In June 2022, the Queensland Government allocated an additional $16.2 million to 
continue delivery of the Queensland Sustainable Fisheries Strategy 2017-2027.9 

This funding will be used to implement: 

• new or improved stock assessments and monitoring programs to be completed by 
the end of 2022; 

 
7 DES 2020, p12, Reef 2050 Water Quality Improvement Action Plan Report, Queensland Department of 
Environment and Science, Brisbane. 
8 DES 2017, 2017 Scientific Consensus Statement, Queensland Department of Environment and Science, Brisbane. 
9 DES 2017, Queensland Sustainable Fisheries Strategy 2017-27, Queensland Department of 
Environment and Science, Brisbane. 

https://www.reefplan.qld.gov.au/__data/assets/pdf_file/0012/230313/reef-2050-wqip-action-report-july2019-jun2020.pdf
https://www.reefplan.qld.gov.au/science-and-research/the-scientific-consensus-statement
https://www.reefplan.qld.gov.au/science-and-research/the-scientific-consensus-statement
https://www.publications.qld.gov.au/dataset/queensland-sustainable-fisheries-strategy/resource/319c7e02-f07b-4b2e-8fd5-a435d2c2f3c9
https://www.publications.qld.gov.au/dataset/queensland-sustainable-fisheries-strategy/resource/319c7e02-f07b-4b2e-8fd5-a435d2c2f3c9
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• ongoing compliance and reporting; and 

• measures to rebuild the Spanish mackerel fishery, which will be introduced by the 
end of 2022. 

These recent developments build on the strong foundation of the Queensland 
Sustainable Fisheries Strategy, which includes 10 major reform areas, making it the 
largest fisheries reform in Queensland’s history. At the halfway mark of the reforms, 
and despite the setbacks associated with COVID-19, two-thirds of the Strategy’s 33 
actions have been delivered. 

Full implementation of the Strategy will build on this success, with priority actions 
focusing on: 

• completion of the final harvest strategy for Spanish mackerel; 

• design and implementation of an independent data validation system for catch 
reporting and interaction with threatened species; and 

• using new technologies more effectively to further improve compliance associated 
with catch reporting and protected species interactions. 

Significant new management arrangements in the Coral Harvest Fishery came into 
force under Queensland legislation on 1 July 2022. These include: 

• a requirement for risk assessments; 

• requirements for species-specific reporting; and 

• strict controls over reduced species-specific harvest limits. 

The reduced harvest limits were based on an independent report (Attachment D) by 
international coral experts. The new measures are subject to ongoing review and 
improvement to deliver best-practice management in this fishery to ensure the fishery 
is sustainable into the future. 

 
A total of $26.9 million in new funding from 2020 to 2030, committed by the 
Australian Government to accelerate fisheries reforms, will: 

• inform the design and implementation of independent data validation in high-risk 
Reef fisheries, working in partnership with commercial fishers. The independent 
data collected through this investment will improve our understanding of how fishing 
gear interacts with threatened and protected species, improve compliance and 
deliver fishing gear improvements to ensure sustainable and trusted fisheries are 
operating within the Reef; and 

• develop a coral traceability system to deliver greater transparency and sustainability 
assurance for the commercial coral fishery operating within the Reef. 

These new actions demonstrate ongoing commitment to improving the management 
and reducing the impacts of fisheries in the Reef, in line with our commitments under 
the Reef 2050 Long-term Sustainability Plan. 
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The latest monitoring results show strong coral recovery 
The most recent Annual Summary Report on Coral Reef Condition on the Great Barrier 
Reef for 2021-22 was published on 4 August 2022 by the world-leading marine 
scientists at the Australian Institute of Marine Science (AIMS) (Attachment A). This 
report shows ongoing, widespread recovery of corals, resulting in the highest coral 
cover recorded for the northern and central regions of the Reef in 36-years of 
monitoring. 

The recovery was largely driven by increases in the cover of Acropora corals (although 
other corals also contributed). These corals are important ecosystem engineers and 
when present in the species assemblage, they can enhance Reef recovery.10 These 
latest monitoring results and our continued research demonstrate that the Reef’s large 
and complex ecosystems can recover under the right conditions and that despite the 
impacts of climate change, the Reef retains its resilience and integrity. 

We also know culling of Crown-of-Thorns Starfish outbreaks is partly responsible for 
the observed coral recovery. Combined data from the control program and AIMS 
demonstrates that coral has been protected at reefs targeted for control, where it would 
have otherwise been decimated. The Crown-of-Thorns Starfish Control Program has 
recently mobilised two additional vessels in its fleet, increasing the total number of 
control vessels to seven. This new capacity will be deployed to areas where Crown-
of-Thorns Starfish outbreaks are occurring to boost coral recovery across a greater 
area of the Reef. The additional capacity allows the control program to target 500 reefs 
across a full outbreak cycle and about 200 reefs per year. 

 

The future 
Over the past decade, Australia has worked closely with UNESCO and its experts to 
continually improve the way in which the Reef is managed. 

Australia's engagement with UNESCO through Reactive Monitoring Missions, State 
Party Reporting, and time on the Committee itself, have challenged our responses and 
guidance around how we manage this unique ecosystem. The results have included 
improved governance, effective cooperation between governments and Reef users, 
and targeted funding increases focused on addressing risks to Reef health. 

The challenges to the Reef have evolved over time and Australia has always adapted 
its management approaches to meet them, from the threat of mineral extraction and 
oil drilling in the 1970s, tourism regulation in the 1980s, to understanding water quality 
issues through the 1990s and climate change effects being experienced now. These 
pressures have been mitigated through sophisticated in-field operations and cutting- 
edge marine management strategies and programs – all underpinned by our scientific 
understanding of the ecosystem. 

 
10  Ortiz, J.C., Pears, R.J., Beeden, R., Dryden, J., Wolff, N.H., Gomez Cabrera, M.D.C. and Mumby, P.J., 2021. Important 

ecosystem function, low redundancy and high vulnerability: The trifecta argument for protecting the Great Barrier 
Reef's tabular Acropora. Conservation Letters, 14(5), p.e12817. 
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As the world increasingly focusses its attention on the pervasive challenges posed by 
climate change, Australia stands ready to take yet further action to safeguard the Reef 
for future generations. Australia is not standing idle, and we are not waiting for others 
to act on reducing greenhouse gas emissions. Australia has set meaningful and 
achievable climate targets, is transparent in its actions and, in the context of the Reef, 
is among the world’s leading nations in resilience-based marine management. 

The draft Report provides valuable insights into areas of concern for Australia. It is, 
however, critically important to note the scale of action taken during and since the 
Mission to address these concerns. 

In this context, it is also important to note the support required in Australia to adopt 
new policies, make new laws and appropriately target funding amidst challenging 
global economic conditions. Most Australians have grown up in close contact with the 
natural world and are passionate about the Reef, indeed over 1.2 million people live 
within the Reef catchment. Australia, as a State Party to the World Heritage 
Convention, is eager to ensure all Australians remain engaged in the essential 
business of protecting the Reef. For these additional reasons, beyond those outlined 
in this response paper, the Australian and Queensland governments consider that In 
Danger listing the Reef is neither appropriate nor necessary at the present time. 

Australia would value UNESCO’s close consideration of our long and constructive 
engagement through the Convention, our responsible management of the Reef over 
many decades, as well as recent developments in Australia to support stronger global 
action on climate change and increase action to protect our Reef. 
Changing the long-term outlook for the Great Barrier Reef will take time. We have 
likely already seen some adaptation in the Reef system, and our progress towards 
advancing adaptation through AIMS is particularly encouraging but the measure of 
Australia’s success in managing the Reef should be judged over an appropriate time 
frame. Australia proposes 2026 as our next year for formal reporting to the World 
Heritage Committee. This would follow the next update to the Reef 2050 Long-term 
Sustainability Plan which will consider the findings of the Great Barrier Reef Outlook 
Report 2024. 

Finally, and in the true spirit of the Convention, Australia would like to adopt a 
partnering approach with UNESCO which extends our collective expertise in World 
Heritage marine property management to other nations around the world with whom 
we share these global environmental challenges. 



Background

Continued coral recovery leads to
36-year highs across two-thirds of
the Great Barrier Reef

ANNUAL SUMMARY REPORT OF
CORAL REEF CONDITION 2021/2022



Key Results

 This report summarises the condition of coral reefs of the Great Barrier Reef (GBR) from the Long-Term Monitoring Program
(LTMP) surveys of 87 reefs conducted between August 2021 and May 2022 (reported as ‘2022’).

 Over the past 36 years of monitoring by the Australian Institute of Marine Science (AIMS), coral reefs in the GBR have shown an
ability to begin recovery after disturbances.

 In 2022, widespread recovery has led to the highest coral cover recorded by the LTMP in the Northern and Central GBR, largely
due to increases in the fast-growing Acropora corals, which are the dominant group of corals on the GBR and have been largely
responsible previous changes in hard coral cover.

 Above-average water temperatures led to a mass coral bleaching event over the austral summer of 2021/22, the fourth event
since 2016 and the first recorded during a La Niña year. The peak of this bleaching event was in March, and accumulated heat
stress measured as Degree Heating Weeks (DHW)1 for most of the GBR reached levels expected to result in widespread
bleaching but not extensive mortality.

 Survey reefs experienced low levels of other acute stress over the past 12 months, with no severe cyclones impacting the
Marine Park. The number of crown-of-thorns starfish outbreaks on survey reefs has generally decreased; however, there
remain ongoing outbreaks on some reefs in the Southern GBR.

 The combination of few acute stresses and lower accumulated heat stress in 2020 and 2022 compared to 2016 and 2017 has
resulted in low coral mortality and has allowed coral cover to continue to increase in the Northern and Central GBR.

 Nearly half of the surveyed reefs (39 out of 87) had hard coral cover levels between 10% and 30%, while almost a third of the
surveyed reefs (28 out of 87) had hard coral cover levels between 30% and 50%.

 On the Central and Northern GBR, region-wide hard coral cover reached 33% and 36%, respectively; the highest level recorded
in the past 36 years of monitoring.

 Region-wide hard coral cover on reefs in the Southern GBR was 34% and had decreased from 38% in 2021, largely due to
ongoing crown-of-thorns starfish outbreaks.

 In periods free from intense acute disturbances, most GBR coral reefs demonstrate resilience through the ability to begin
recovery. However, the reefs of the GBR continue to be exposed to cumulative stressors. The prognosis for the future
disturbance regime suggests increasing and longer-lasting marine heatwaves, as well as the ongoing risk of outbreaks of crown-
of-thorns starfish and tropical cyclones. Therefore, while the observed recovery offers good news for the overall state of the
GBR, there is increasing concern for its ability to maintain this state.

1 DHW expresses the accumulated heat stress over the previous three months by adding up the time when temperature exceeds the bleaching threshold. Significant coral bleaching is predicted
above 4 DHW and coral mortality is expected above 8 DHW. Further information available from NOAA.

https://coralreefwatch.noaa.gov/satellite/methodology/methodology.php


Key Results

Figure 1: Summary of the results from the 87 reefs surveyed by manta tows between August 2021 and May 2022, along with the boundaries of the Northern, Central
and Southern GBR reporting regions (see details of the long-term regional coral cover trends below). a) The status of the surveyed coral reefs is defined by the
category of hard coral cover. b) The coral change metric displays the magnitude and direction of the absolute annual change in reef-level percent of hard coral cover
between 2022 and the previous survey within the last two years. c) The COTS outbreak status of each reef is defined by the number of COTS per 2-minute manta tow:
No COTS (0 COTS), No Outbreak (0 to 0.1 COTS), Potential Outbreak (0.1 to 0.22 COTS), Incipient Outbreak (0.22 to 1 COTS) and Active Outbreak (more than 1 COTS).
Reefs are defined as Recovering when they were previously classified with an Incipient or Active Outbreak but currently have COTS numbers below outbreak
thresholds. d) The coral bleaching severity recorded during in-water LTMP manta tow surveys. e) The coral bleaching severity recorded as the percent of live coral
colonies bleached during aerial surveys conducted by AIMS and the Great Barrier Reef Marine Park Authority (GBRMPA) in March 2022. f) The degree of accumulated
heat stress for 85 of the 87 LTMP survey reefs in 2022.

h


Background

The LTMP provides the longest running, most spatially extensive
dataset collected by standard methods on the GBR (see Box 1).
The number of reefs able to be surveyed each year is small
compared to the number of reefs found on the GBR (~100 vs
3000). However, the LTMP survey reefs provide a representative
sample across the length and breadth of the GBR that captures
several geographical and ecological gradients (e.g. latitude,
position across the continental shelf) and encapsulates many of
the bioregions and all the management zones defined in the
2004 rezoning of the Marine Park.

AIMS is committed to continuous improvement in the analysis of
LTMP data, and recent statistical advances have permitted a
refinement of analytical approaches used to analyse the type of
ecological time series data used in this report. A newly
developed dashboard now presents a synthesis of all coral reef
monitoring data at AIMS across surveyed reefs and at various
spatial aggregations (including Natural Resources Management
(NRM) regions and latitudinal sectors).

With reef surveys extending over 36 years, the AIMS Long-
Term Monitoring Program (LTMP) provides an invaluable
record of change by repeatedly surveying coral reef
communities over a large area of the Great Barrier Reef (GBR).

This annual summary of the state and trends in hard coral
cover is based on manta tow surveys of coral reefs, mainly on
the mid- and outer shelf (Figure 1).

For this annual summary, the GBR Marine Park is divided into
three regions (Figure 1), with each showing different
trajectories of change in hard coral cover over time, mostly in
response to the cumulative impacts of the main disturbances
affecting the surveyed reefs, that is, severe tropical cyclones,
outbreaks of crown-of-thorns starfish and coral bleaching.

A total of 87 reefs were surveyed from August 2021 to May
2022 (reported as ‘2022’). Detailed reports on the state and
trends of reefs grouped by latitudinal sectors and of individual
reefs, including their disturbance history, are available shortly
after the completion of each survey trip. Data summaries are
available for download.

The dynamic nature of GBR coral reefs and the considerable
variation among regions in the decline and recovery rates of
hard coral cover in response to disturbances are clear in the
long-term record. Understanding the dynamics of the
disturbance regime provides a critical context for the
interpretation of the long-term monitoring data.

https://esajournals.onlinelibrary.wiley.com/doi/abs/10.1002/eap.2122
https://esajournals.onlinelibrary.wiley.com/doi/abs/10.1002/eap.2122
https://elibrary.gbrmpa.gov.au/jspui/handle/11017/3670
https://www.gbrmpa.gov.au/access-and-use/zoning
https://apps.aims.gov.au/reef-monitoring/reefs
http://www.aims.gov.au/docs/research/monitoring/reef/reef-monitoring.html
http://www.aims.gov.au/docs/research/monitoring/reef/reef-monitoring.html
http://www.aims.gov.au/docs/research/monitoring/reef/latest-surveys.html
https://eatlas.org.au/gbr/ltmp-data


RESULTS

Northern Great Barrier Reef

ICondition Summary to May 2022
Surveyed September to October 2021

There was substantial variation in the condition of
individual reefs in the Northern GBR (Figure 1a, Image 1).

Ten of 26 reefs had coral cover >10% – 30%, nine reefs
had >30% – 50%, five had coral cover >50% – 75% and
two reefs had coral cover >75% (Figure 1a).

Recovery has continued on the majority of Northern GBR
reefs following a period of cumulative disturbances from
2014 to 2020. Only three out of 26 reefs previously
surveyed in the last two years had decreased hard coral
cover (Figure 1b).

Region-wide hard coral cover continued to increase from
the lowest levels recorded by the LTMP in 2017 of 13% to
36% in 2022, the highest levels recorded by the LTMP
(Figure 2). Much of the recovery occurred in the Cape
Grenville and Princess Charlotte Bay sectors, which were
severely impacted by the 2016 mass coral bleaching
event.

The fourth mass coral bleaching event since 2016
occurred over the austral summer of 2021/22 and
Northern GBR reefs were variously affected.

In 2022, LTMP in-water surveys were conducted during
September and October 2021, prior to peak summer
temperatures and no bleaching was recorded (Figure 1d).
Aerial surveys conducted at the height of the bleaching
event in March surveyed eight LTMP reefs. All eight reefs
had signs of bleaching; two were moderately bleached
(>10% – 30% of colonies bleached), five had major
bleaching (>30% – 60% of colonies bleached) and one
showed severe bleaching (>60% of colonies bleached;
Figure 1e).

The impacts of this event are discussed in more detail
below.

Surveys in 2022 found low crown-of-thorns starfish activity
in the region (Image 1A), most reefs were classified as No
COTS and No Outbreak and only two reefs with Potential
Outbreaks and one reef was classified as Incipient Outbreak
(Figure 1c).

Figure 2: Trends in average hard coral cover (blue line) for the Northern GBR
based on manta tow surveys. Survey data from 129 reefs contributed to the 36-
year time series; blue shading represents 95% confidence intervals. A total of 26
reefs were surveyed in 2022. Note that many reefs in this region do not have a
regular survey history and in recent years fewer inshore reefs have been
surveyed due to the risk of crocodile encounters.

Image 1: Photos showing the variable state of reefs in the Northern GBR in
2022. A. A small cluster of reefs in the far north had populations of crown-of-
thorns starfish on them at Potential or Incipient Outbreak levels such as Reef
11-049. B. Some reefs are still yet to begin recovery from the 2016 mass coral
bleaching event, such as McSweeney Reef. Other mid-shelf reefs have had
substantial recovery of hard coral cover as seen at Linnet Reef near Lizard
Island, shown in C. 2017 and D. 2022. E. and F. Outer shelf coral assemblages
had moderate to high levels of hard coral cover, such as Lagoon Reef and No
Name Reef. More information on individual survey reefs can be found here.

https://apps.aims.gov.au/reef-monitoring/sector/CG/manta
https://apps.aims.gov.au/reef-monitoring/sector/CG/manta
https://apps.aims.gov.au/reef-monitoring/sector/PC/manta
https://apps.aims.gov.au/reef-monitoring/


RESULTS

Central Great Barrier Reef

Condition Summary to May 2022
Surveyed September 2021 to May 2022

Since regular surveys by AIMS began in 1985, hard coral
cover on reefs in the Central GBR has generally been
lower than that in the Northern and Southern GBR.

Region-wide hard coral cover in the Central GBR
decreased to the lowest level in LTMP records in 2012,
following the impact of Severe Tropical Cyclone Yasi in
2011. Hard coral cover then recovered rapidly to 29% in
2016. From 2016 to 2019, region-wide hard coral cover
decreased continuously to 14%, largely due to repeated
mass coral bleaching in 2016 and 2017 and outbreaks of
crown-of-thorns starfish. In 2022, hard coral cover had
increased again to 33%, the highest recorded by the LTMP
for this region (Figure 3).

The status of the reefs in the Central GBR was variable in
2022; 16 of the 33 reefs surveyed had hard coral cover
>10% – 30% while 13 reefs had coral cover >30% – 50%
(Figure 1, Image 2). Four of the surveyed reefs had hard
coral cover >50% – 75% (Figure 1a).

A total of 30 of the 33 Central GBR reefs surveyed in 2022
had been previously surveyed within the last two years.
Hard coral cover had declined on only four reefs, increasing
on most of them (Figure 1b).

Many reefs offshore from Cairns, Innisfail and Townsville
have had outbreaks of crown-of-thorns starfish in recent
years. However, there were no Potential, Incipient or Active
Outbreaks of crown-of-thorns starfish recorded on Central
GBR reefs in 2022 (Figure 1c).

The Great Barrier Reef Marine Park Authority’s Crown-of-
thorns Starfish Control Program has been actively removing
substantial numbers of starfish in this area, which has likely
contributed to the low numbers of crown-of-thorns starfish
recorded during these surveys.

Widespread coral bleaching (minor to major) was observed
in the Central GBR during LTMP in-water surveys between
January and May 2022, while reefs surveyed in September
2021 (before the summer heat stress) were not bleached
(Figure 1d). Aerial surveys conducted at the height of the
bleaching event in March surveyed 23 LTMP reefs. Two
were moderately bleached (>10% – 30% of colonies
bleached), four had major bleaching (>30% – 60% of
colonies bleached), 12 showed severe bleaching (>60% –
90% of colonies bleached) and five had extreme bleaching
(>90% of colonies bleached; Figure 1e). The impacts of
this event are discussed in more detail below.

Figure 3: Trends in average hard coral cover (blue line) for the Central GBR based
on manta tow surveys. Survey data from 226 reefs contributed to the 35-year
time series; blue shading represents 95% confidence intervals. A total of 33 reefs
were surveyed in 2022.

Image 2: The Central GBR was most severely affected by the mass coral bleaching
event that unfolded over the austral summer, although the severity of the event
varied among reefs and survey months. A. In early February, there was differential
bleaching among various types of corals at Reef 19-131, whereas B. most corals at
Jaguar Reef were bleached at the end of February, as the heatwave intensified.
Differential effects of disturbances can lead to differences in the current status
among reefs, but also at different parts of the same reef, like C. and D. that show
the reef flat habitat in different parts of John Brewer Reef. Some Central GBR reefs
had very high coral cover like E. Hyde Reef offshore from the Whitsundays, while
other reefs were recovering from previous disturbances like F. Myrmidon Reef.
More information on individual survey reefs can be found here.

https://apps.aims.gov.au/reef-monitoring/sector/CA/manta
https://apps.aims.gov.au/reef-monitoring/sector/in/manta
https://apps.aims.gov.au/reef-monitoring/sector/to/manta
https://www.gbrmpa.gov.au/our-work/our-programs-and-projects/crown-of-thorns-starfish-management/crown-of-thorns-starfish-control-program
https://www.gbrmpa.gov.au/our-work/our-programs-and-projects/crown-of-thorns-starfish-management/crown-of-thorns-starfish-control-program
https://apps.aims.gov.au/reef-monitoring/


RESULTS

Southern Great Barrier Reef

Condition Summary to May 2022
Surveyed December 2021 and January
2022

The Southern GBR has generally had higher coral cover
than the Northern or Central GBR, but it has also been the
most dynamic over the 36-year survey history. Tropical
Cyclone Hamish in 2009 reduced coral cover to the lowest
levels recorded by the LTMP in 2011 (Figure 4). A large
increase in hard coral cover occurred from 2011 to 2016,
reaching 37% in 2017. However, outbreaks of crown-of-
thorns starfish began in 2018 and regional coral cover
decreased to 29% in 2019. In 2021, coral cover had
increased to 38% but declined again in 2022 to 34%
(Figure 4).

The state of individual Southern GBR reefs was variable
(Image 3) with one reef having cover of <10%, 13 reefs
having cover >10% – 30%, six reefs with cover >30% –50%
and eight reefs with cover >50% – 75% (Figure 1a). Of the
28 reefs surveyed in 2022, 24 reefs have been surveyed in
the last two years. Hard coral cover decreased on six of
these, whereas 18 reefs had increased hard coral cover
(Figure 1b).

In January 2022, there was widespread low-level bleaching
(<10% of colonies) of sensitive species during LTMP in-
water surveys; however, no instances of more severe
bleaching were observed (Figure 1d). Aerial surveys by
AIMS and GBRMPA in March 2022 revealed widespread
bleaching across much of the Southern GBR. However, the
severity of bleaching varied substantially. Of the 28 reefs
surveyed by the LTMP this year, 16 were captured during
the aerial surveys in March. Two reefs had no bleaching,
seven reefs had minor bleaching, four had moderate
bleaching and three had major levels of bleaching (Figure
1e). The impacts of this event are discussed in more detail
below.

The Southern GBR has been the epicentre of crown-of-
thorns starfish outbreaks in recent years, and this was the
same in 2022, with the focus in the Swain reefs. Three of
the 27 reefs were classified as having Active Outbreaks, two
reefs had Incipient Outbreaks and three reefs had Potential
Outbreaks (Figure 1c). Low numbers of crown-of-thorns
starfish were recorded on two reefs classified as No
Outbreak and the remainder had No COTS.

The Great Barrier Reef Marine Park Authority’s Crown-of-
thorns Starfish Control Program has been actively removing
substantial numbers of starfish in this area.

Figure 4: Trends in average hard coral cover (blue line) for the Southern GBR
based on manta tow surveys. Survey data from 137 reefs contributed to the
35-year time series; blue shading represents 95% confidence intervals. A
total of 28 reefs were surveyed in 2022.

Image 3:Many reefs in the Southern GBR have high coral cover, such as
A. Reef 21-187 in the Pompey sector and B. Lady Musgrave Reef in the
Capricorn-Bunkers. However, C. surveys of agents of coral mortality
revealed D. outbreaks of crown-of-thorns starfish continue to decimate
coral populations on many reefs in the Swain sector. Such outbreaks have
reduced hard coral cover from E. very high levels in 2016 to F. very low coral
cover in 2022 as seen at Jenkins Reef in the Swain sector. More information
on individual survey reefs can be found here.

https://www.coralcoe.org.au/media-releases/climate-change-triggers-great-barrier-reef-bleaching
https://apps.aims.gov.au/reef-monitoring/sector/sw/manta
https://www.gbrmpa.gov.au/our-work/our-programs-and-projects/crown-of-thorns-starfish-management/crown-of-thorns-starfish-control-program
https://www.gbrmpa.gov.au/our-work/our-programs-and-projects/crown-of-thorns-starfish-management/crown-of-thorns-starfish-control-program
https://apps.aims.gov.au/reef-monitoring/


Further Information

BOX 1: What does ‘percent hard coral cover’ mean?
There are many ways to measure the status of coral reefs. One of the most common is to use percent hard coral cover
as an ‘indicator’ of reef condition because it describes the abundance of a critical ecosystem engineer on coral reefs.
This measure describes the proportion of the seafloor that is covered in live hard coral. Percent hard coral cover is
widely used by scientists worldwide and is a standard measure that applies to all locations. While it does not tell us
anything about the diversity or composition of coral assemblages, it provides a simple and robust measure of reef
health.

Percent hard coral cover can be estimated using various techniques. The technique used for this report is manta tow
surveys, which are visual estimates of percent hard coral cover over the area covered by an observer during one 2-
minute tow (~2000m2). The percent hard coral cover for a reef is then estimated as the average of the estimates from all
tows around a reef and reported as broad categories (e.g., 0 = 0%, >0% – 10%, >10% – 30%, >30% – 50%, >50% – 75%
and >75% – 100%; Box 1 Image).

A coral reef consists of more than just hard coral and contains a diverse array of other corals, sponges, algae, sand, rock
and invertebrates. It is relatively rare for GBR reefs to have 75% to 100% hard coral cover and AIMS defines >30% – 50%
hard coral cover as a high value, based on historical surveys across the GBR.

Other techniques for determining percent hard coral cover involve counting the number of points within sampling units
(quadrats, photos), as used by LTMP in fixed site surveys, or the linear distance along a tape measure (line-intercept)
that intersect live hard coral colonies. Adding up the total number of points of live hard coral cover and then expressing
this as a percentage of the total number of points within a sample yields the estimates of hard coral cover. Data from
both the fixed site and manta tow surveys conducted by the LTMP are highly correlated and show the same trends in
hard coral cover estimates. However, manta tow estimates are generally lower than those obtained from fixed site
surveys as they encompass the entire reef, including sandy back reef habitats that have low coral cover.

Box 1 Image: Examples of categories of percent hard coral cover a) >0% – 10%, b) >10% – 30%, c) >30% – 50% and d) >50 – 75%. The yellow areas show
non-hard coral substrate, and the categorisation is based on the proportion of the substrate covered in live hard coral colonies.

https://www.aims.gov.au/sites/default/files/2020-01/AIMS%20LTMP%20SOP9v4_Crown-of-thorns%20starfish%20and%20coral%20surveys%20using%20the%20manta%20tow%20and%20scuba%20search%20techniques_2019.pdf
https://www.aims.gov.au/sites/default/files/2020-01/AIMS%20LTMP%20SOP9v4_Crown-of-thorns%20starfish%20and%20coral%20surveys%20using%20the%20manta%20tow%20and%20scuba%20search%20techniques_2019.pdf
https://www.aims.gov.au/docs/research/monitoring/reef/sampling-methods.html


Extent and Severity of the 2022
Mass Coral Bleaching Event

In the austral summer of 2021/22, much of the GBR was
subjected to a level of accumulated heat stress that caused
mass coral bleaching to occur. This was the fourth such
event since 2016 and the first to ever occur in a La Niña year
and is a sign that the GBR is experiencing the consequences
of climate change.

To detect coral bleaching, surveys need to occur during or
after the summer heatwave. In 2022, the peak heat stress
occurred during March.

Of the 87 reefs surveyed in-water by LTMP this season, 44
were surveyed in September and December 2021 before the
peak bleaching season, and 43 were surveyed during the
peak bleaching season from January to May 2022. Of the 43
surveyed during the peak of the bleaching, 11 had no
bleaching, 24 had minor bleaching (>0% – 10%), seven had
moderate bleaching (>10% – 30%) and one had major
bleaching (>30% – 60%).

Aerial surveys undertaken by AIMS and GBRMPA at the peak
of the event in March 2022 revealed widespread bleaching
across the GBR, with reefs in the Central GBR most severely
affected (Image 5).

The aerial surveys included 47 reefs surveyed by the LTMP
and recorded coral bleaching on 45 of these reefs (Figure
1e). Aerial surveys recorded severe bleaching (>60% of coral
colonies bleached) on 18 LTMP survey reefs, predominantly
in the Central GBR (17 reefs: Figure 1e).

It is important to place these results into the context of the
accumulated heat stress experienced by survey reefs during
the 2022 event, recorded as DHW. Accumulated heat stress
was variable across the GBR, and the highest values were
observed on inshore and outer shelf reefs in the Northern
and Central GBR in 2022 (Figure 5). Of the 87 LTMP reefs, 20
had thermal stress accumulation representing low bleaching
risk (0 – 2 DHW), eight were at bleaching warning levels (2 –
4 DHW), 49 were at where bleaching was possible (4 – 6
DHW) and nine were categorised as bleaching probable (6 –
8 DHW) (Figure 5). Widespread mass coral bleaching is
expected between 4 DHW and 8 DHW, with a greater risk of
mortality above 8 DHW (Figure 5). This agrees with the
observations from aerial surveys of widespread bleaching
across the GBR.

Only one survey reef (Mantis Reef in the Northern GBR;
11.08 DHW) experienced heat stress above the levels at
which mortality from coral bleaching is expected (8 DHW;
Figure 5).

Image 4: Bleached hard and soft coral colonies on the upper reef slope and
reef flat at Great Palm Island during the peak of the mass coral bleaching
event in March 2022. Photo credit: Jessica Stella, GBRMPA.

Figure 5: Exposure level of the 87 LTMP reefs surveyed in 2022 to
accumulated heat stress during the austral summer of 2021/2022.
Bleaching low risk = 0 – 2 DHW, Bleaching warning =2 – 4 DHW, Bleaching
possible= 4 – 6 DHW, Bleaching probable= 6 – 8 DHW, Severe bleaching
>8 DHW. Widespread bleaching is expected above 4 DHW, while coral
mortality is predicted above 8 DHW. Source: NOAA/NESDIS/STAR Coral
Reef Watch program

https://www.gbrmpa.gov.au/the-reef/reef-health
https://coralreefwatch.noaa.gov/satellite/methodology/methodology.php
https://coralreefwatch.noaa.gov/satellite/methodology/methodology.php
https://coralreefwatch.noaa.gov/product/5km/index.php
https://coralreefwatch.noaa.gov/product/5km/index.php


Extent and Severity of the 2022
Mass Coral Bleaching Event

Heat stress accumulation between 4 and 8 DHW can cause
some mortality but is more likely to produce sub-lethal effects
like reduced growth, reproductive output and larval
settlement following moderate bleaching. These sub-lethal
effects can have long-lasting impacts on the recovery
dynamics of coral reefs; however, the full extent of these
impacts is poorly understood and will only become evident in
the future.

The LTMP surveys are representative but remain a small
proportion of GBR reefs, and there are reefs not surveyed that
would have experienced high levels of accumulated heat stress
above thresholds at which we would expect to see coral
mortality. Over the past four decades, heat stress has been
measured from satellite estimations of sea surface temperature
in relation to the climatological maximum monthly mean.

Figure 6: Comparison of accumulated heat stress from 1990 to 2022. Data are the proportion of reefs in each reporting region (Northern, Central and Southern GBR)
exposed to heat stress where bleaching is possible (4 – 6 DHW), where bleaching is probable (6 – 8 DHW) and where severe bleaching and coral mortality are likely
(>8 DHW).

The GBR has experienced a notable increase in the magnitude
and extent of heatwaves in the past seven years, with about
60% of the reefs in the Northern GBR experiencing severe
levels of thermal stress in 2016 and 2017 (Figure 6).

While the GBR experienced large-scale bleaching in 2020 and
2022, the extent of reefs severely affected by thermal
anomalies has been consistently lower than in 2016 and 2017
(Figure 6). Therefore, the expected mortality due to thermal
stress over the last two years is likely to be much lower than
after the 2016, 2017 and even 2020 bleaching events.

A point of concern, however, is the increasing frequency and
extent of bleaching events. Mass bleaching events are
occurring almost annually and pose significant risks to the
future condition of the coral reefs in the GBR.

Image 5: Bleached hard and soft coral colonies on the upper reef slope and reef flat in the Far Northern GBR during the peak of the mass coral bleaching event
in March 2022. Photo credit: Neal Cantin AIMS

https://www.int-res.com/articles/meps2002/237/m237p133.pdf
https://link.springer.com/content/pdf/10.1007/s00338-009-0578-5.pdf
https://link.springer.com/content/pdf/10.1007/s00338-009-0578-5.pdf


Assessing the Long-term Health
of the Great Barrier Reef

recorded in the Swain sector of the Southern GBR. The LTMP
provides data to routinely assist in the prioritisation and
analyses of the effectiveness of the Crown-of-thorns Starfish
Control Program.

The predicted consequences of climate change, which
include more frequent and intense mass coral bleaching
events, are now a contemporary reality. Simultaneously,
chronic stressors such as high turbidity, increasing ocean
temperatures and changing ocean chemistry can all
negatively affect recovery rates, while more frequent acute
disturbances mean that the intervals for recovery are
becoming shorter.

Measuring and understanding the process of, and limitations
to, coral reef recovery will be a continued focus of AIMS’
research and monitoring.

Determining the status of the GBR requires robust long-term
datasets collected using standard methods. Long-term data
are particularly important to avoid the ‘shifting baseline’
syndrome, as the results each year are always considered in
the context of the long-term trends.

The last few years have revealed continued recovery across
much of the GBR. The recent hard coral cover increases
have brought the Northern and Central GBR to the highest
recorded coral cover since the LTMP began monitoring in
the 1980s.

This recovery has occurred despite the latest two mass coral
bleaching events in 2020 and 2022, which underlines that
widespread coral bleaching does not necessarily lead to coral
mortality. The 2020 and 2022 events saw accumulated heat
stress at the survey reefs to a level where widespread
bleaching occurred (4 – 8 DHW), but not to the level
where widespread coral mortality was expected (>8 DHW).
Nonetheless, the increased frequency and extent of
bleaching events remains concerning.

As recorded previously, most of the recovery was driven by
increases in the fast-growing Acropora corals, which have
proliferated across many GBR reefs. Once established, these
corals enter an exponential growth phase that rapidly
increases measures of percent hard coral cover, as
documented in this year’s results. However, they are
particularly susceptible to wave damage, like that generated
by strong winds and tropical cyclones.

They are also highly susceptible to coral bleaching and are the
preferred prey for crown-of-thorns starfish. Therefore, large
increases in hard coral cover can quickly be overturned by
disturbances on reefs where Acropora predominate.

The prognosis for the future disturbance regime under
climate change is one of increasingly frequent and longer
lasting marine heatwaves, with the on-going risk of crown-of-
thorns starfish outbreaks and tropical cyclones. There have
been four mass coral bleaching events in the past seven
years. Mitigation of these climatic threats requires immediate
global action on climate change.

Crown-of-thorns starfish as coral predators are a major cyclic
disturbance on the GBR. The Australian Government’s Crown-
of-thorns Starfish Control Program has been active on the
GBR during the current outbreak and seeks to decrease
starfish numbers at key reefs to reduce the amount of coral
lost and diminish the starfish brood stock that propagates the
outbreak ‘wave’ southward through most of the GBR.

In 2022, the number of Active Outbreaks has continued to
decrease from previous years, although outbreaks were still Published 3rd August 2022.

For more information
For any enquiries and further information contact:

Dr Mike Emslie
Long-Term Monitoring Program
Email:m.emslie@aims.gov.au
Website: aims.gov.au

Download this report
This report is available online.

https://www.gbrmpa.gov.au/our-work/our-programs-and-projects/crown-of-thorns-starfish-management/crown-of-thorns-starfish-control-program
https://www.gbrmpa.gov.au/our-work/our-programs-and-projects/crown-of-thorns-starfish-management/crown-of-thorns-starfish-control-program
https://apps.aims.gov.au/reef-monitoring/sector/sw/manta
https://www.gbrmpa.gov.au/our-work/our-programs-and-projects/crown-of-thorns-starfish-management/crown-of-thorns-starfish-control-program
https://www.gbrmpa.gov.au/our-work/our-programs-and-projects/crown-of-thorns-starfish-management/crown-of-thorns-starfish-control-program
https://www.aims.gov.au/
https://www.aims.gov.au/reef-monitoring/gbr-condition-summary-2020-2021
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FACTUAL ERRORS AND OTHER CORRECTIONS

Location: p.5

Issue: the report states ‘The GBR has suffered a series of widespread coral 
bleaching events, occurring with increasing frequency, including four events over the 
last six years.’ In this sentence, ‘six’ should be ‘seven’.

Location: p.12

Issue: The Indigenous Reef Advisory Committee and the Tourism Reef Advisory 
Committee only advise GBRMPA and not the Australian or Queensland 
Governments more broadly. This could be made clearer in the second last 
paragraph.

Suggested amendment: ‘GBRMPA governance is supported by Traditional Owner 
Groups through representation on the Indigenous Reef Advisory Committee (IRAC) 
and the tourism industry through the Tourism Reef Advisory Committee’.

Location: p.13

Issue: the report states the Queensland Vegetation Management Act 1999 
‘regulates land clearing and management activities’. The word ‘management’ should 
be changed to ‘development’.

Location: p.14

Issue: the report states that the Reef 2050 Plan led to ‘supplementary plan 
productions, such as the Reef 2050 Water Quality Improvement Plan 2017’.

The Reef 2050 Plan did not lead to the production of the Reef 2050 Water Quality 
Improvement Plan (WQIP) 2017. The Reef 2050 Water Quality Improvement Plan 
resulted from the review and update of the Reef Water Quality Protection Plan 2013, 
which also had earlier versions in 2009 and 2003. 

The 2013 plan was referenced by the World Heritage Committee in its decision at its 
38th session. It was renamed through its 2017 review to be in line with the Reef 2050 
Plan.

We suggest the following amendment ‘The plan provides an overarching framework 
through which supplementary implementation plans are linked. For example, the 
Reef Water Quality Protection Plan 2013 was reviewed in 2017, and as part of that 
process was renamed to be clearly in line with the Reef 2050 Plan.’
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Location: p.18

Issue: the report states ‘particulate phosphorus and particulate nitrogen run-off 
caused by excess fertilizer use’.

Particulate nitrogen and phosphorous are attached to sediments and associated with 
accelerated erosion/ hillslope erosion, in particular from grazing areas, rather than 
the excess use of fertilisers.

We suggest the following amendment ‘Excess nutrients, particularly dissolved 
inorganic nitrogen (DIN) caused by excess fertilizer and particulate phosphorus use, 
and particulate nitrogen run-off attached to sediments.’

Location: p.18 

Issue: the report states ‘High nutrient loads have also been linked to Crown-of-
Thorns Starfish outbreaks which can be enormously destructive’.

Suggesting high nutrient loads are linked to or cause Crown-of-Thorns Starfish 
outbreaks is not supported by the scientific evidence. 

We suggest the following amendment, ‘Crown-of-Thorns Starfish outbreaks can be 
enormously destructive. The literature shows high nutrient loads can exacerbate 
Crown-of-Thorns starfish outbreaks once they begin.’ 

Location: p.18

Issue: The wording and context of the discussion around marine debris implies 
marine debris in the Reef is solely a local management problem, referencing land 
run-off and at-sea dumping. 

International sources of marine debris should also be acknowledged. 

We suggest the following amendment, ‘Marine debris, particularly from plastic 
pollution, can enter the Reef through urban stormwater discharge, severe weather 
events, ocean-based activities and international waters’. 

Location: p.19

Issue: As per previous comment, the WQIP is an updated version of the Reef Water 
Quality Protection Plan 2013 and was updated to be a nested plan under the Reef 
2050 Plan.

Location: p.22

Issue: The word ‘Bowen’ is misspelled as ‘Bawen’.

Location: p.24

Issue: the report states that ‘attention is needed to include additional WQ indicators 
to account for hitherto overlooked sources of poor water quality, including from 
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emerging crop industries, marine debris, as well as dredging and dam construction 
and operation.’

The WQIP water quality targets already take account of all land uses in the 
catchment, including emerging industries and dams, as they are based on end-of-
catchment water quality.

We suggest the following wording ‘The WQIP water quality targets take account of 
all land uses in the catchment, including emerging industries and dams, as they are 
based on end-of-catchment water quality. Potential water quality impacts from 
emerging crop industries are directly addressed through the Reef protection 
regulations. Permits are required for converting land to intensive cropping lands and 
minimum standards apply to the conversion to ensure risks of accelerated soil 
erosion and nutrient runoff are effectively managed. The new cropping permits and 
standards apply to a broad range of intensive cropping including horticulture crops, 
cotton, and grains in addition to sugarcane and banana crops.

Dredging occurs in the marine environment and is beyond the scope of the current 
WQIP, which deals with water quality up to the end-of-catchment. Sedimentation 
from dredging activity is addressed through the Maintenance Dredging Strategy for 
Great Barrier Reef World Heritage Area Ports’

Location: p.25

Issue: the report states ‘category X’ is allocated for all lands that are otherwise 
unmanaged. . . ‘. It also states ‘Category X lands cover approximately 16 million ha 
of Reef catchment vegetative areas’.

Category X is allocated for lands otherwise unregulated, not unmanaged.  Category 
X lands cover approximately 15.5 million ha.

Location: p.25

Issue: the report states ‘Since 2018 the Queensland Government has utilized a 
Statewide Land Cover and Trees Study (SLATS). . .’.

The Statewide Land Cover and Trees Study has been in use since the late 1990’s.

Location: p.25

Issue: footnote 32 states ‘The Queensland Department of Environment and Science 
(DES) is the body responsible for state-wide implementation of these acts.’

The Queensland Department of Resources is the body responsible for state-wide 
implementation of the Vegetation Management Act; with the Department of 
Environment and Science through its Science Division providing the analysis of 
woody vegetation extent change (including clearing) through the SLATS report.
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Location: p.25

Issue: footnote 35 states that SLATS ‘measures the relative capacity of a regional 
ecosystem’.

SLATS does not measure regional ecosystems. It monitors and reports changes in 
woody vegetation cover in Queensland.

Location: p.29

Issue: the report states ‘... to reverse the negative trend in water quality...’

The trend in water quality is not negative, it is an improving trend as reported through 
the Reef Water Quality Report Card.1 We suggest this sentence fragment be 
deleted, as it will not change the overall intent of the paragraph.

Location: p.31

Issue: the report states ‘Also, as a consequence of mass mortality of adult 
broodstock in 2016 and 2017 due to heat stress, the amount of larval recruitment on 
the Great Barrier Reef declined in 2018 by 89% compared to historical levels.’

This does not recognise evidence at the time within the referenced study showing 
that ‘Coral cover increased in the southern Great Barrier Reef (Fig. 1c) on reefs that 
escaped bleaching in 2016 and 2017, and densities of recruits also increased there, 
in contrast to the severe decline further north.’ A more balanced representation of 
this paper and the effect the bleaching events had on corals should be considered. 
This would better represent the variability in the data and not misrepresent that it 
was one result over the entire Great Barrier Reef. 

Similar to how the 2019 Outlook Report represented the paper, the RMM report 
could explain that ‘The southern region of the Reef, which escaped severe bleaching 
in 2016 and 2017 had higher recruitment in 2018 compared with historical levels’. 

Location: p.34-35

Issue: the report states ‘Additionally, the consequential emissions associated with 
key commodity exports of fossil fuels from Australia are estimated to account for 
around 8.6% of total greenhouse gas emissions in Asia and the Pacific and about 
4% of global emissions.’

We suggest that this statement be revisited. The attribution of international 
emissions to Australia is inconsistent with agreed emissions accounting principles 
under the United Nations Framework Convention on Climate Change (UNFCCC), 
whereby countries are responsible for the emissions that occur within their 
jurisdiction. This is an important principle and ensures emissions are not double 
counted or left unaccounted. 

1 Reef report cards | Reef 2050 Water Quality Improvement Plan (reefplan.qld.gov.au)

https://www.reefplan.qld.gov.au/tracking-progress/reef-report-card
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If the Report authors would like to include a reference to emissions from Australia’s 
exports, we suggest the consumption-based national greenhouse gas inventory 
dataset published in the National Greenhouse Gas Inventory Quarterly Update: 
December 20212. It is Australian Government’s authoritative data source on export 
emissions.

Location: p.35

Issue: the report states ‘This plan outlines more ambitious mitigation targets than the 
commonwealth plan (30% emissions reduction below 2005 levels by 2030)’.

The Queensland 2030 target is for at least 30% reduction below 2005 levels.

Location: p.35-36

Issue: the report states ‘aim to reduce emissions below 1990 levels and are 
therefore far more ambitious.’ We suggest that this statement be removed due to 
factual inaccuracy. The ambition of a country’s target is not directly linked to the 
selection of an earlier base year and depends on historical emissions trends. If a 
country has made emissions reductions since 1990 then the selection of a 1990 
base year would be less ambitious than choosing a later year. 

For example, Australia reduced its emissions from 640.6 to 621.1 Mt CO2-e between 
1990 and 20053. Consequently, basing Australia’s targets off 1990 levels would be 
less ambitious than our current target which uses a 2005 base year.   

Location: p.35-36

Issue: the report criticises Australia’s use of Land Use, Land-Use Change and 
Forestry in our emissions calculations and states that our reduction efforts continue 
to ‘fall below the internationally recognized accepted standard for reef protection.’ 

Inclusion of the land sector in emissions targets is entirely consistent with UN climate 
treaty obligations and IPCC assessments, and the implication in the draft report that 
this is not the case is misleading. 

Under the Paris Agreement developed countries, including Australia, should adopt 
absolute economy-wide targets (Article 4.4), include all categories of anthropogenic 
emissions or removals in their nationally determined contributions and, once a 
source, sink or activity is included, continue to include it. (Paris Agreement decision 
1/CP.21 and 4/CMA.1)

Australia’s targets under the Kyoto Protocol were also economy-wide, ensuring the 
Australian Government was accountable for emissions from all parts of the economy. 
Assessing progress against the targets therefore requires that we look at changes in 

2 National Greenhouse Gas Inventory Quarterly Update: December 2021
3 Source: Australian Greenhouse Emissions Information System

https://www.dcceew.gov.au/sites/default/files/documents/nggi-quarterly-update-december-2021.pdf
https://www.dcceew.gov.au/sites/default/files/documents/nggi-quarterly-update-december-2021.pdf
https://www.dcceew.gov.au/sites/default/files/documents/nggi-quarterly-update-december-2021.pdf
https://ageis.climatechange.gov.au/
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total emissions from all sectors. Any other approach would be inconsistent with the 
Kyoto Protocol and the Paris Agreement.

Complete accounting covering all emissions sources is important for environmental 
integrity. The IPCC’s Special Report on Climate Change and Land finds that all 
pathways limiting warming to 1.5ºC or well below 2ºC require land-based mitigation 
and land-use change. 

Australia’s approach to its 2030 and 2050 targets is consistent with other countries—
including the USA and European Union. 

Location: p. 40-41

Issue: some of the evidence presented as ‘recent’ changes in species and habitats 
is over 5 years old. For example:

₋ The report includes the text ‘with findings of starved dugongs in recent years’. The 
starvation of dugongs occurred mostly in 2011 – following seagrass loss from a 
flood/cyclone (over 10 years ago). 

₋ The references to islands, mangroves, beaches and mangroves on page 40 
identifies potential climate change impacts, but do not recognise their individual 
Outlook Report 2019 score (which was good and stable) – the section only refers 
to the overall habitat scale of poor which is an overarching category taking into 
account all habitats assessed. 

We suggest the following wording: ‘The overall assessment of habitat scale was 
poor in the Outlook Report (2019), with ‘significant habitat reduction and alteration’ 
resulting in ‘persistent and substantial effects’ on some dependent species. The 
individual scores for islands, mangroves and mainland beaches and coastlines were 
either good or stable.’ 

Location: p.44

Issue: all references to the Queensland Sustainable Fisheries Strategy (QSFS) 
need to be corrected. The report currently refers to this document as the 
‘Queensland Sustainable Fisheries Policy’.

Location: p.45

Issue: the report states ‘many of these harvest strategies are behind schedule, and 
several species’ stocks remain overfished’. 

This is incorrect. Of the 13 harvest strategies relevant for the Reef, 12 strategies 
have been finalised and, commenced on 1 September 2021.The remaining strategy, 
for Spanish Mackerel, will be finalised by the end of 2022. Only two species in the 
Great Barrier Reef region are identified in the Status of Australian Fish Stocks 
Reports as depleted.

Location: p.46, Box 6
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Issue: Box 6 estimates that 120,000 sharks are fished per year.

Over the past five years, the commercial shark fishery has caught less than 25% of 
the annual 500 tonne quota limit, which includes a specific 100 tonne limit for 
hammerhead sharks. Hammerhead sharks are not allowed to be harvested by 
recreational fishers.

Location: p.48

Issue: The report states that the TOIP is ‘now under review with GBRMPA’.

This is not correct. The TOIP has been developed and led by a small taskforce of 
Traditional Owners with support from government in the form of resourcing and 
secretariat services. Traditional Owners have shared their draft plan with Australian 
and Queensland government agencies who are now preparing advice for relevant 
Ministers on how to implement the actions identified in the TOIP. 

We suggest the following wording: ‘The TOIP has been provided to the Australian 
and Queensland government agencies by the Traditional Owner Working Group. 
The Australian and Queensland governments are in the process of preparing advice 
to Ministers on its implementation.’

Location: p.48

Issue: the report states that the aim to have a ‘Sea Country Alliance’ was ‘first 
posited in the original Reef 2050 Plan’.

This is not correct. The ‘Sea Country Alliance’ concept was proposed in the 2018 
report Traditional Owners of the Great Barrier Reef: The Next Generation of Reef 
2050 Actions4, and subsequently reflected as an action in the updated Reef 2050 
Plan. Traditional Owners have long advocated for appropriate governance structures 
and improvements in partnering arrangements, to enable and empower them to 
manage sea country. 

As above, we suggest the following wording: ‘The TOIP has been provided to the 
Australian and Queensland government agencies by the Traditional Owner Working 
Group. The Australian and Queensland governments are in the process of preparing 
advice to Ministers on its implementation.’

Location: p.51 – Table (Criteria A(i))

Issue: the table lists species facing decline but does not list species showing an 
improving trend.

Dugongs in the southern part of the Reef are showing improved breeding rates, 
Whale populations are stable, and mangrove forests have shown improvements, 
with new species being recorded.

4 Traditional Owners of the Great Barrier Reef: The Next Generation of Reef 2050 Actions

https://www.dcceew.gov.au/parks-heritage/great-barrier-reef/publications/reef-2050-traditional-owners-next-generation
https://www.dcceew.gov.au/parks-heritage/great-barrier-reef/publications/reef-2050-traditional-owners-next-generation
https://www.dcceew.gov.au/parks-heritage/great-barrier-reef/publications/reef-2050-traditional-owners-next-generation


ATTACHMENT B

8

We suggest that the table be updated to reflect a whole of reef approach, rather than 
referencing a selection of a small number of declining species (and not the improving 
species).

Location: p.51 – Table (Criteria A(ii))

Issue: the table does not explain how severe deterioration of the natural beauty or 
scientific value of the property has occurred.

Natural beauty and phenomena are rated as ‘good’ in the 2019 Outlook Report and 
scientific heritage values were found to be good and improving. At a broad scale, the 
Reef retains most of its spectacular scenery. If the Mission team is of the view that 
the natural beauty or scientific value of the Reef has declined, we suggest the table 
be updated to explain why and how this has occurred.
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Speaker Bowen, Chris MP Question No.

Mr BOWEN (McMahon—Minister for Climate Change and Energy) (10:59): I move:

That this bill be now read a second time.

It's no accident that one of the first pieces of legislation introduced by the Albanese government in the 47th
Parliament is in response to one of the most urgent and pressing issues of our time—climate change.

For too long, too much time has been devoted in the newspaper columns of this country and in this place to
fighting the 'climate wars'. The political infighting has seen Australia not just pause progress but go backwards,
to miss the economic and jobs opportunities that come from real action on climate change.

This bill represents an opportunity for this parliament and for our country.

An opportunity to send the message at home and abroad.

Not only does Australia have a government that is getting on with the job of providing a coherent policy to
accelerate investment in renewable energy, transmission and storage.

But we have a parliament that is getting on with the job as well.

This legislation is important not so much because of what it obliges governments and ministers to do, although
there are significant elements of that in the bill.

But more because of the message of stable, clear, coherent and necessary policy it sends to the private sector,
to private investors, when it comes to investing in renewable energy, that Australia is open for business and
raring to go.

It sends a message that Australia is back as a good international citizen.

It sends a message that Australia now has a government and a parliament that wants Australia to be a renewable
energy powerhouse.

The passage of this bill will be important for the message it sends:

to future generations—that we are determined to lift our game and be better for them;

for our economy—because acting on climate change also means harnessing the opportunities of a renewable
revolution;

for business—who have been crying out for policy certainty after having the lane ropes changed on them time
after time; and

for our nation—restoring our international credibility, and playing a constructive leadership role, particularly
in the Pacific. For our regional neighbours, as well as for our Australian citizens in the Torres Strait, who are
dealing with the impacts of climate change every day, it is not a projection for them—it is a lived reality.

The Albanese government's introduction of this legislation at the first opportunity also signals that we are done
talking. The time for action is now.

Now we know this legislation is not the end of the work—far from it. It is simply the beginning. The real task
lies in the implementation and achievement of the goals we are outlining today.
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This bill is simple. Simple, yet powerful.

The bill is a solid foundation, setting clearly and firmly, in Australian law, our emissions reduction ambitions.
It holds the government of the day properly accountable to the Australian parliament and the Australian people,
on how it measures up to those ambitions, and how it is addressing this fundamental issue.

Firstly, the bill sets out the 2030 and 2050 emissions reduction targets, with the 2030 target of a 43 per cent
emissions reduction against 2005 levels. The Powering Australia policy platform we took to the Australian people
promised a 43 per cent reduction, and the policies included in that document underpin that emissions reduction.
It represents an ambitious—but also achievable—goal.

I want to make an important point to the House—43 per cent is not a limit on our emissions ambition. On the
contrary, as we've said repeatedly, we see 43 per cent as a floor on what our country can achieve.

We said it in our nationally determined contribution that we've already sent the United Nations Framework
Convention on Climate Change: it is our hope that our commitments and the commitments of industry, states
and territories and local government will yield even greater emissions reductions in the coming decade and into
the future.

I also want to make this point: 2030 is 89 months away. We do not have long to achieve these goals. We have
been waiting too long, and now is the time to get on with it.

Secondly, the bill provides that the minister responsible for climate change will give an annual climate change
statement to parliament.

The annual climate change statement will be tabled in parliament and will include an update on Australia's
progress towards meeting those emission reduction targets, as well as on climate change policy and relevant
international developments.

Thirdly, a restored Climate Change Authority will provide the minister with independent, expert advice on that
annual statement—and that advice will be published in an open and transparent way.

This will ensure ongoing transparency and accountability on these matters of international significance.

The Australian community will be able to see what the independent authority thinks about the effectiveness of
Australia's climate change policy, and how it is tracking towards achieving our targets.

Finally, the Climate Change Authority will provide advice on any new or updated emission reduction targets to
be communicated to the UN under the Paris Agreement—and that advice will also be published. That advice will
be given to the government at least once every five years.

The Climate Change Authority's advice will provide an independent, expert, authoritative assessment of
Australia's contribution to global action. The Climate Change Authority will consult on the advice that it gives to
government on targets, which will mean that the Australian community will be able to contribute to that advice,
and it will provide an independent, expert assessment of Australia's proper contribution to global action.

The bill will be accompanied and complemented by the Climate Change (Consequential Amendments) Bill,
which will draw upon this bill to embed emission reduction targets into the objectives and functions of a range
of government entities and schemes.

These are programs and agencies that are already achieving results in response to climate change. Inclusion of
the targets in their functions and objects will provide an additional focus to their work, ensuring that we're all
pulling in the same direction.

The bill lays the crucial foundation, upon which the policies and measures to come will be built. These policies
include Rewiring the Nation, an enhanced safeguard mechanism, and Australia's first-ever electric vehicle
strategy, that the Albanese government will deliver—all crucial building blocks for Australia's transition to net
zero.
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While the commitment to reach net zero by 2050 is a key target to be legislated by this bill, the Australian people
gave us a mandate for a more meaningful 2030 target, which we have now already committed to achieve under
the Paris Agreement.

I'd like to acknowledge the spirit of constructive engagement on this bill from the crossbenches of both this
House and the other place.

We've been very clear: a sensible government will consult across the parliament and take on board sensible
suggestions in keeping with our mandate. That has been and will continue to be our approach.

Not everyone in this House has indicated a willingness to participate in that process.

Some have indicated they will simply oppose the bill, indicating that they don't accept the message from the
Australian people sent on 21 May that the time for action on climate is now.

This is disappointing.

It's also disappointing to the Australian business community, who've indicated very strongly that passing this
legislation is important for business certainty.

Both the Business Council of Australia and the Australian Chamber of Commerce and Industry have urged
bipartisan support for the approach and targets adopted in the bill before us today.

BCA chief executive, Jennifer Westacott, said corporate Australia did not want a 'divisive parliamentary debate
over the target', while ACCI chief executive Andrew McKellar said, 'The best way to promote the planning and
innovation that will underlie an efficient energy transition is through legislated bipartisan support.'

But some people in this House think they know more about business than the Business Council and more about
commerce than the Australian chamber of commerce.

The opposition had a choice: they could vote for progress or choose to peddle the same, discredited scare
campaigns they have peddled for the last two decades. They've made that choice. It's a disappointing one. But
we won't be deterred from proceeding with legislation which is important to achieving this investment.

People and history will judge a political party that has sought to keep the climate wars going and stands against
the necessary framework for unleashing private sector investment.

The government has been very clear.

While this legislation is not essential for the government to embark on the policy actions we sought and received
a mandate for, it is best practice.

The IPCC's 2022 Mitigation  of climate cha nge report said that climate laws enable mitigation action by
signalling the direction of travel, setting targets, policies, enhancing regulatory certainty, creating focal points
for social mobilisation and attracting international finance.

It will help provide the policy certainty and stability that the Australian community has called for so clearly. This
in turn will help attract investment and skills that are needed for the transition to net zero.

Because the world's climate emergency is Australia's jobs opportunity.

And while we turn our back on renewable energy, the opportunities will, frankly, just go elsewhere. And we have
the resources, the capability and the know-how to become a renewable energy superpower, not just in one part of
Australia, but across multiple sectors of our economy. In clean energy, in battery manufacturing, in commodities,
and in value-adding such commodities as aluminium, lithium, copper, cobalt and nickel.

There is a significant export market waiting for us—if we get the levers right to take advantage. That's what
this bill does.

The new government's approach to climate change has been welcomed here and abroad.
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Our friends and allies have, frankly, been frustrated with Australia's approach in the past and welcomed a
government determined to play our role and seize the opportunities that good climate policy represents.

There is an optimistic mood that, with commitment and clear action, we can and will make a difference. The
Albanese government has an agenda to do just that:

Rewiring the Nation to modernise the grid, implement the Integrated System Plan and provide the country with
more renewables, more transmission and more storage;

Getting us to 82 per cent renewable energy in our electricity system by 2030—that's our plan;

A national electric vehicle strategy to increase access to affordable electric and hydrogen vehicles;

A national battery strategy, to use our smarts and our international advantage in raw materials to not just supply
minerals, but to build a domestic industry.

It's a comprehensive plan which sits alongside the sensible and achievable targets laid out in this bill.

The passage of this bill will send a strong signal about the priorities of this parliament.

This bill, as I said, may be simple in what it lays out—but it's significant in what it will achieve.

There are many issues about which members of this House will disagree.

But the principle of holistic action on climate should not be one of them.

Our country and our parliament have wasted long enough delaying and denying.

The time for action is now; we don't have a second to waste.

The Australian people voted for action on climate change on 21 May. Now is the time for the parliament to vote
for action. I commend the bill to the House.

Debate adjourned.



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

EXPERT ADVICE FOR THE ASSESSMENT OF 
AUSTRALIAN CORAL FISHERIES 

– QUEENSLAND CORAL FISHERY 
2006-2007 TO 2019-2020 

 

Report prepared for Australia’s Scientific Authority for the 
Convention on International Trade in Endangered Species 

of Wild Fauna and Flora (CITES) 



   

 

NDF Assessment – Queensland Coral Fishery  Page 1 

© Commonwealth of Australia 2021 
 

Report prepared by Professor Morgan Pratchett 

With assistance from Kai Pacey and Dr Ciemon Caballes  

Ownership of intellectual property rights 

Unless otherwise noted, copyright (and any other intellectual property 
rights) in this publication is owned by the Commonwealth of Australia 
(referred to as the Commonwealth). 

Creative Commons licence 

All material in this publication is licensed under a Creative Commons 
Attribution-Non Commercial-No Derivs 3.0 Unported License except 
content supplied by third parties, logos and the Commonwealth Coat of 
Arms. 

Inquiries about the licence and any use of this document should be 
emailed to copyright@awe.gov.au.  

 

Cataloguing Data 

This publication (and any material sourced from it) should be attributed 
as: Expert advice for the assessment of Australian coral fisheries – 
Queensland Coral Fishery 2006-2007 to 2019-2020, Department of 
Agriculture, Water and the Environment (DAWE), Wildlife Trade 
Assessments Section of the Wildlife Trade Office, Canberra, 2021. 

Disclaimer 

The Australian Government, represented by the Department of 
Agriculture, Water and the Environment, has exercised due care and 
skill in compiling this publication to ensure that its contents are as 
correct and accurate as possible. 

The Australian Government does not guarantee or accept responsibility 
for the accuracy or completeness of this publication’s contents. In 
addition, it disclaims all liability, including for negligence and for any 
loss, damage, injury, expense, or cost incurred by any person directly or 
indirectly as a result of accessing, using or relying on any of the 
contents of this publication to the maximum extent permitted by law. 

The Australian Government recommends that users exercise their own 
skill and care with respect to their use of this publication. In addition, it 
is recommended that users carefully evaluate the accuracy, currency, 
completeness and relevance of the material within this publication for 
their purposes.  

This publication is not a substitute for independent professional advice. 
Users should seek appropriate professional advice suitable to their 
individual circumstances.  

This report has undergone peer review. 

On the cover: Trachyphyllia geoffroyi. Photograph: Ciemon Caballes 
Ultra Coral Australia. 

https://aus01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fcreativecommons.org%2Flicenses%2Fby-nc-nd%2F3.0%2F&data=04%7C01%7CEddy.COLLETT%40environment.gov.au%7C82e26fe3376e4d4f439e08d97669d6af%7C78f05d85d6b34eeba5c3948d2dcdae8a%7C0%7C0%7C637671019334358868%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=arNkadDo5vk4fr3Lsf44byApFxRHZMEl9wYlaIpqhZ4%3D&reserved=0
https://aus01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fcreativecommons.org%2Flicenses%2Fby-nc-nd%2F3.0%2F&data=04%7C01%7CEddy.COLLETT%40environment.gov.au%7C82e26fe3376e4d4f439e08d97669d6af%7C78f05d85d6b34eeba5c3948d2dcdae8a%7C0%7C0%7C637671019334358868%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=arNkadDo5vk4fr3Lsf44byApFxRHZMEl9wYlaIpqhZ4%3D&reserved=0
mailto:copyright@awe.gov.au


   

 

NDF Assessment – Queensland Coral Fishery  Page 2 

i. Executive Summary 

The Queensland Coral Fishery (QCF) is the largest of four Australian coral 

fisheries, each operating within different jurisdictions. Scleractinian (hard) corals 

form a significant and important component of the take from the QCF, many of 

which are exported and subject to the Convention on International Trade in 

Endangered Species of Wild Fauna and Flora (CITES). The export and 

international trade in CITES-listed hard corals is contingent on determinations of 

non-detriment findings (NDF) by Australia’s CITES Scientific Authority (the 

Wildlife Trade Assessments Section of the Wildlife Trade Office, Australian 

Government Department of Agriculture, Water and the Environment), which are 

required to provide assurances that such export (and corresponding harvest 

levels) will not be detrimental to the survival, distribution, or function of the 

harvested species, nor adversely affect relevant habitats and ecosystems. The 

purpose of this study was to assess current management arrangements and 

fishery operations for the QCF to objectively assess whether the risk posed by the 

current and proposed harvesting of CITES-listed corals is negligible or 

acceptable, while also considering the current environmental, social and political 

context that may necessitate greater scrutiny and caution in NDF determinations. 

The QCF is managed using a combination of input and output controls that limit 

the overall amount (weight) of coral that can be removed. Most notably, there is 

an overall annual coral quota (Total allowable Commercial Catch) of 60,000 kg for 

specialty corals, with a further allowance (140,000kg) for other coral products 

(e.g., live rock), which also includes fast growing corals (Acroporidae and 

Pocilloporidae). The QCF is a dive-based, hand-collection fishery, which 

minimises risks to non-target species and habitats, and also imposes inherent 

constraints on the amount of coral that can be harvested, especially during 

periods of adverse weather. The area of operation for this fishery encompasses 

the entire geographical extent the Great Barrier Reef (GBR), though a large 

proportion (>33%) of this area is designated Marine National Park or Special 

Management Areas, which are closed to coral harvesting. There are, however, 

persistent concerns regarding concentrated harvesting in specific areas, 

potentially resulting in localised depletion of heavily targeted and highly 
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vulnerable coral species. Moreover, reported harvested levels of live hard corals 

(order Scleractinia) have increased >40%, from 305,106 colonies of fragments 

harvested 2017-2018 to 441,003 in 2018-2019. At the same time, there have 

been escalating external (fisheries-independent) pressures, including increasing 

incidence and severity of mass coral bleaching (linked to marine heatwaves) that 

impact on coral stocks. Potential effects of increasing harvest levels are also 

being compounded by increasing environmental pressures (including coral 

bleaching, population irruptions of crown-of-thorns starfish, and other escalating 

human pressures), which may affect the abundance or resilience of harvested 

coral species. 

Aside from well-established input and output controls, the QCF makes use of a 

risk-based approach for managing harvest levels of individual species (or species 

groups) and the spatial distribution of fishing effort. This is intended to not only 

constrain sustained or rapid growth in harvest levels of individual species, but 

respond to changing external pressures that may make corals more vulnerable. 

The recently developed Harvest Strategy (2021-2026) proposes that harvest 

limits (catch triggers) for individual coral species be constrained to 80-150% of 

recent reported harvest levels (averaged over 3-years from 2016-2017 through 

2018-2019), depending on their perceived risk to harvesting. These catch triggers 

for individual coral species or species groups are administered outside of 

legislated quota (Total Allowable Commercial Catch of 200,000 kg), though 

management actions intended to constrain harvesting below these catch triggers 

(e.g., species-specific TACC, trip limits, or spatial closures) are not specifically 

outlined. In the absence of demographic data, there is also no biological or 

scientific basis for proposed catch triggers for individual species, such that, even 

if harvesting is suitably constrained, this does not guarantee the sustainability of 

current and future fishing operations.  

Rigorous and ongoing stock assessments to clearly establish and implement 

sustainable harvest limits for all individual species of CITES-listed corals is the 

foremost management action that will assure positive NDF determinations and 

WTO approvals. This will however, require considerable research and monitoring 

specific to each coral species, involving comprehensive surveys to establish 



   

 

NDF Assessment – Queensland Coral Fishery  Page 4 

distribution and abundance, as well as experimental studies and detailed 

monitoring to determine population dynamics and turnover. Meanwhile and in the 

absence of such information, precautionary harvest limits need be imposed and 

maintained until there is necessary information to establish sustainable harvest 

limits and justify increased harvest levels.  

There are not currently prescribed harvest limits for any individual coral species in 

the QCF, and there have been substantial increases in reported harvest levels for 

many species (especially since 2017-2018), including CITES species of concern. 

Harvest limits are needed (Table i.1), not only to constrain escalating harvest 

levels, but also to reduce harvest levels for several of the most heavily targeted 

coral species below reference harvest levels.  

Table i.1. Proposed harvest limits for individual species and genera to constrain future 
harvest levels at or below reference harvest levels. Harvest limits are required to 
address escalating growth in reported harvest levels of these taxa, at least until there is 
relevant information to establish sustainable harvest limits. 

Taxa 
Reference 

harvest level Multiplier 
Harvest limit 
(no. pieces) 

Harvest limit 
(kg) 

Acropora spp. 105,977 0.8 84,782 19,500 

Micromussa lordhowensis 33,169 0.8 26,535 3,715 

Homophyllia cf. australis 22,190 0.8 17,752 1,065 

Trachyphyllia geoffroyi 14,609 0.8 11,687 701 

Acanthophyllia deshayesiana 4,177 0.8 3,341 368 

Catalaphyllia jardinei 17,715 1.0 17,715 1,772 

Euphyllia ancora 15,525 1.0 15,525 1,863 

Euphyllia glabrascens 10,288 1.0 10,288 926 

Duncanopsammia axifuga 9,661 1.0 9,661 966 

Cycloseris cyclolites 8,684 1.0 8,684 521 

Montipora spp. 6,106 1.0 6,106 1,099 

The recommendations presented herein (Table i.1) differ from proposed harvest 

limits (catch triggers) within the QCF Harvest Strategy (2021-2026), which allows 

for increased harvest levels of all coral species, except Homophyllia cf. australis. 

Despite recent research on the biology and ecology of major target species 

(including Homophyllia cf. australis), there is insufficient information to justify or 

support the recent increases in harvest levels of these species or genera, let 

alone allow for further increases in annual harvest levels. Proposed harvest limits 
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for individual corals also need to be implemented as soon as practicable given 

the rate at which reported harvest levels are increasing. 

To prevent further, even more widespread, increases in harvest levels for 

individual coral species, proportionate harvest limits (150% of reference harvest 

levels) should be applied to all coral species for which there is relevant catch 

history information. However, a minimum provisional harvest limit should be 

considered across all coral species, such that individual harvest limits are only 

developed and implemented for coral species that are harvested at levels above 

the minimum provisional harvest limit. Based on the estimated weights for 

different corals harvested in 2019-2020, 600kg is most appropriate as the 

minimum provisional harvest limit across all different coral species and genera. 

Recommendations to better align the QCF management arrangements and 

fishery operation with CITES (specifically, NDF) requirements, include: 

i) Species-level reporting categories to be used for all hard (scleractinian) 

corals, except where there are specific allowances and clear justification for 

reporting to genus – Export of CITES-listed hard corals is conditional upon 

species-level reporting, with some allowance for certain species (e.g., 

Acropora spp.) to be reported to genera. However, the QCF currently 

reports harvest levels of some CITES-listed hard corals to family-level (e.g., 

Faviidae), which are particularly problematic given recent changes in 

taxonomy and nomenclature. For example, 4.6% (27,207/585,484 pieces) of 

coral reported in 2019-2020 was not assigned to any taxonomic category 

(species, genus or family). All harvested corals need to be reported to 

species (or allowable genera), necessitating increased research (wherever 

necessary) to resolve taxonomic uncertainties; 

ii) Consistent recording and reporting of harvest levels based on both 

number of pieces (colonies or fragments) and weight (kg) – Weight-based 

harvest limits must be established, thereby necessitating recording and 

reporting of weight for all individual species/ genera. However, information 

on the number of coral colonies or fragments that have been harvested is 

also important to understand the nature of fishing operations and also 
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reconcile reported harvest levels of individual species (or species groups) 

against export data of live corals (reported based on number of pieces due 

to logistical constraints associated with confirming weight). Since 2016-

2017, harvest level reporting for individual reporting categories (e.g., 

species) in the QCF was limited to number of pieces, with no recording or 

reporting of weight; 

iii) Transparent and well-justified overarching quota limits for all hard corals 

– The annual Total Allowable Commercial Catch (200,000 kg) for the QCF is 

split (30:70) to limit harvesting of “specialty” coral to 60,000 kg, which was 

previously regarded to represent the majority of the allowable harvest of live 

hard (order Scleractinia) corals. However, some hard corals (Acroporidae 

and Pocilloporidae) collected as live aquarium specimens are reported 

under “other” or “ornamental” coral, which effectively means that the Total 

Allowable Commercial Catch of live corals is 200,000 kg. The combined 

weight of live corals harvested in 2019-2020 was 75,001 kg, including 

40,865 kg of specialty coral and 34,136 kg of Acroporidae and 

Pocilloporidae. With escalating harvest levels of live corals, careful 

consideration needs to be given to overarching quota limits, specifically for 

live corals; 

iv) Specific harvest-limits for individual coral species (or genera) – Even 

though overall QCF coral harvests are well within legislated catch limits 

(e.g., 60,000 kg for specialty coral species), harvest limits (with clearly 

defined stopping rules) need be established for all individual coral species 

(or genera). Depending on data and information available, harvest limits 

needs to be provisional, precautionary, or demonstrably sustainable; 

v) Assess and report species composition within generic-level reporting 

categories (where necessary) - While there is a specific allowance for some 

corals to be managed and reported at the level of genera, NDF 

determinations apply to individual coral species. To the extent that it is 

possible to reliably distinguish species within these genera (especially 

Acropora spp.), it is important that the catch composition is appropriately 



   

 

NDF Assessment – Queensland Coral Fishery  Page 7 

understood to clearly establish the risk posed by harvesting for any heavily 

harvested and/ or highly vulnerable coral species; 

vi) More adaptive and responsive management - Given increasing pressures 

and anticipated volatility in coral stocks, management frameworks need to 

be much more agile. Information and data streams also need to be much 

more efficient. Currently, there is very limited capacity for managers to 

constrain catches after quotas are set for the current year, and there is also 

seemingly limited capacity to review harvest levels until after the end of each 

(financial) year due to inherent delays in current catch reporting; 

vii) Timely, transparent and open reporting of harvest levels and limits – 

Given very limited information on the status and trends for harvested coral 

species and stocks, vulnerability assessments and NDF determinations rely 

very heavily on fisheries catch and effort data. Timely reporting of harvest 

levels will be fundamental in enforcing harvest limits (depending on how 

they are managed), and accordingly, most fisheries are moving to near real-

time reporting. It is also important that relevant data and information are 

readily available and accessible by a wide range of different stakeholders. 

Limited availability of transparent and real-time information regarding 

harvest levels and limits for individual coral species constrains the capacity 

for independent evaluations of management arrangements and fishery 

operations, and negatively impacts on perceptions of sustainability and 

management effectiveness. 

Substantive messages relevant to each of the subsequent sections of this report 

are provided as dot-point summaries (within shaded boxes), at the start of each 

section. 
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1. Background 

Unconstrained and unregulated fisheries exploitation has long been considered 

one of the foremost threats to coastal ecosystems, such as coral reefs (Roberts, 

1995; Pandolfi et al., 2003; Fenner, 2012; MacNeil et al., 2015; Bellwood et al., 

2019). Principal concern relates to devastating impacts of industrialised fishing 

activities or destructive fishing practices (McManus et al., 1997; Berkes et al., 

2006), though even relatively low and diffuse levels of fisheries exploitation (e.g., 

sustained artisanal fisheries) can have significant effects on the abundance of 

heavily targeted and/ or vulnerable species (Wells, 1997; Russ, 2002), with major 

effects on ecosystem structure and function (Jennings and Polunin, 1996; 

Hawkins and Roberts, 2004; Fenner, 2012). Most coral reef fisheries focus on 

harvesting fishes and mobile invertebrates for food (Pratchett et al., 2011), 

whereby sustained coral loss and reef degradation is expected to compound 

upon effects of fishing, through habitat loss (Wilson et al., 2008). Effective 

fisheries management is also increasingly considered as a key strategy to 

promote the resilience of reefs, reflecting the functional importance of some 

fisheries target species, such as herbivores and apex-predators (Adam et al., 

2015; Bellwood et al., 2019). However, there are also some fisheries that 

explicitly target reef-building corals (e.g., marine aquarium and ornamental 

fisheries), which directly affect the biological and physical structure of coral reef 

habitats (Daley and Griggs, 2008; Bruckner, 2000). 

Aquarium fisheries (for both fishes and corals) have been the subject of 

significant controversy and environmental concerns in several developed and 

developing countries, linked to widespread use of poisonous chemicals and other 

destructive fishing practices (e.g., cyanide-fishing, Barber and Pratt, 1998), and 

the introduction of non-native and potentially invasive organisms (e.g., 

Wiedenmann et al., 2001; Semmens et al., 2004). Moreover, aquarium fisheries 

account for the localised extirpation, and even extinction, of several different 

heavily harvested species, especially from freshwater systems (Andrews, 1990). 

The effects of aquarium collectors on coral reef species were highlighted by 

documented declines in the abundance of yellow tang (Zebrasoma flavescens), 

and other heavily harvested aquarium fishes, in Hawai’i (Tissot and Hallacher, 
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2003). Similarly, for the Banggai cardinalfish (Pterapogon kauderni), which are 

endemic to a small number of islands in Sulawesi, intensive and largely 

unregulated fishing has reduced wild stocks by up to 90% in less than a decade 

(Vagelli, 2008) following international exports of up to 1 million fish per year. 

These examples demonstrate the capacity of extensive and sustained fishing 

pressure, and/ or inappropriate fishing methods to pose significant risk to wild 

stocks of species that are harvested for the marine aquarium and ornamental 

industry. Most importantly, the high value attached to marine aquarium 

specimens, especially those perceived to be limited or rare, encourages 

continued fishing long after declining yields would normally make fishing unviable 

(Fulton et al., 2011). For reef-building corals, rapid (seemingly unconstrained and 

unregulated) growth in reported harvest levels from many tropical countries is 

generating environmental concern (e.g. Rhyne, 2009; Thornhill, 2012; Jones et 

al., 2017), mainly given the ecological importance of corals and increasing 

pressures facing coral reef ecosystems (Bruckner, 2000). It is fundamentally not 

possible to assess the sustainability of coral harvesting on the GBR, given very 

limited relevant research and monitoring (Harriot, 2001), though there is evidence 

that even low levels of harvesting can impact the abundance, population structure 

and viability of harvested corals (Ross, 1984; Knittweis and Wolff, 2010). 

1.1 The Queensland Coral Fishery 

• Coral harvesting has been undertaken in Queensland since the 1840s, 
but the nature of harvesting has changed considerably throughout this period 

• In 2006, a maximum of 30% of the QCF coral quota (60,000 kg) was 
permitted to be taken as “live coral”, but gradual softening of the distinction 
and original intent of quota categories means that it is now technically possible 
for 200,000 kg of live coral to be harvested annually from the Great Barrier 
Reef 

• Previous management assessments may be largely outdated, especially 
given escalating harvest levels, and increasing environmental pressures  

In Australia, there are four distinct fisheries (operating across different 

jurisdictions and managed by relevant State or Territory Government fisheries 

management authorities) that harvest and export hard (order Scleractinia) corals, 

contributing to the international marine aquarium trade: i) the Western Australia 

Marine Aquarium Fish Managed Fishery (WA MAFMF managed by DPIRD); ii) 
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the Northern Territory Aquarium Fishery (NTAF managed by DITT); iii) The 

Queensland Coral Fishery (QCF managed by AFMA), and iv) the Coral Sea 

Fishery (CSF managed by AFMA). State-based management is however, subject 

to assessment by the Australian Government Department of Agriculture, Water 

and the Environment (DAWE), especially in regard to conservation, and 

international exports, of endangered species. Most notably, DAWE is Australia’s 

Scientific Authority responsible for meeting Australia’s responsibilities as a Party 

to the Convention for the International Trade in Endangered Species (CITES), 

whereby all hard corals, including reef-building (order Scleractinia) corals, black 

corals (order Antipatharia), blue corals (family Helioporidae), and fire corals 

(family Milleporidae) are listed in Appendix II of CITES. 

The QCF is the largest and most-established coral fishery in Australia. Licensed 

coral collecting has been undertaken in Queensland coastal waters since 1932 

(Harriott, 2001; McCormack, 2005), though unregulated and unlicensed coral 

removal was occurring as far back as the 1840s, with large-scale and 

indiscriminate removal of coral, coral sand, and consolidate reef carbonate, for 

raw materials (lime) used in agriculture, manufacturing and construction (Atkinson 

et al., 2008; Daley and Griggs, 2008). From the 1930s until the 1980s, 

commercial harvesting was focussed on fast growing branching corals 

(Acroporidae and Pocilloporidae) that were sold mainly as ornamental corals, or 

souvenirs (Harriott, 2001). During the formative period of licensed coral collecting, 

harvesting was permitted only within fixed leases, which were designated based 

on the abundance of the major target species, Acropora and Pocillopora spp. 

(McCormack, 2005). In the late 1980s there was a rapid shift towards harvesting 

of live corals for the marine aquarium industry (Harriot, 2001), which also 

motivated a major shift in the types of corals being harvested, most of which were 

poorly represented within designated collection areas.  

Contemporary management arrangements for the QCF largely came into effect 

on July 1st 2006 (DEH, 2006), including the current Total Allowable Commercial 

Catch (TACC) and roving harvest arrangements. The area of operation for the 

QCF includes all Queensland tidal waters and foreshores south of latitude 10°41’ 

South and east of longitude 142°31’49” East, encompassing the entire area of the 
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Great Barrier Reef Marine Park (GBRMP), which is 344,400 km2, though only 6% 

(20,664 km2) is coral reef habitat (Wachenfeld et al., 2007). No coral harvesting is 

permitted in Marine National Park Zones or Special Management Areas, though 

coral harvesting occurs across a range of coral reef environments and inter-reefal 

habitats (Atkinson et al., 2008). The TACC of corals was set at 200,000 units 

(where 1 unit = 1kg), thereby allowing for 200 tonnes of coral to be harvested per 

annum (McCormack, 2005). However, early accounts of quota arrangements 

stated that “no more than 60 tonnes [or 30%] may be taken in the form of live 

coral” (page 29, McCormack, 2005). The remaining 70% (140,00kg) allows for 

harvesting of coral rock, coral rubble and ornamental corals. However, there is an 

obvious contradiction whereby ornamental/curio corals (Acroporidae or 

Pocilloporidae) which are “initially taken live” are not considered to be “live coral” 

(page 1, DPIF, 2005). The “live” coral component (30% of the TACC) was 

ultimately renamed as “specialty coral” (DEEDI, 2009), whereby the specialty 

coral (SC) quota is 60,00kg. However, Acroporidae and Pocilloporidae corals 

continue to be reported as part of the other coral (OC) component (which has a 

quota of 140,000 kg), regardless of whether they are harvested live or dead, or 

for the ornamental or aquarium market. The retention of the original quota split 

(30:70), has been justified on the basis that Acroporidae and Pocilloporidae are 

fast growing and should therefore, be treated separately from other specialty 

corals (e.g., Atkinson et al., 2008). This effectively allows for up to 200,000 kg of 

live coral (and up to 140,000 kg of Acroporidae and Pocilloporidae) to be 

harvested each year in Queensland. 

Previous independent assessments of the QCF (e.g., Oliver, 1985; Harriott, 2001, 

2003; Atkinson et al., 2008) concluded that the QCF was suitably managed, such 

that risks to individual target species, as well as the broader habitat, were 

considered negligible. Most notably, the amount of coral removed by the QCF 

(across all species and groups) was considered trivial compared to the amount of 

coral that exists across the broad expanse of the GBR (Harriott, 2001; Atkinson et 

al., 2008), and well within the annual growth potential of major target coral 

species, especially Acropora spp. Harriot (2001) also noted that impacts of 

harvesting were largely insignificant compared to levels of coral loss caused by 

cyclones, bleaching and population irruptions of crown-of-thorns starfish, which 
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frequently occur on the GBR. Given consistent application of input and output 

controls since the late 1990s, Commonwealth assessments of the QCF often 

refer to these sustainability assessments (e.g., DSEWPAC, 2012). However, 

these previous assessments were made with a number of assumptions (both 

implicit and explicit), as listed below. Several of these assumptions are no longer 

relevant, which questions the conclusions of prior sustainability assessments; 

i) Accurate recording and reporting of overall harvesting – Commercial 

harvest records are generally considered to reflect the overall extent of coral 

harvesting in Queensland, such that all other sources of harvest pressure 

(e.g., recreational harvesting, non-retained and unreported catch) are 

considered negligible (Atkinson et al., 2008). However, there are definite 

and acknowledged issues with the accuracy of the data, notwithstanding 

unknown levels of compliance. For example, the weight of harvested coral 

was previously estimated, rather than explicitly recorded (see section 3.1); 

ii) Catch records reflect the abundance of major harvest species - In the 

absence of fishery-independent information, monitoring of stocks is entirely 

reliant on trends in reported catch and effort information. It is widely 

recognised however, that catch and effort data give very limited insights on 

stock size or trends (e.g., Walters and Martell, 2002; Fenner, 2012), 

especially for highly selective, multi-species fisheries, which perfectly 

characterises the QCF (Harriot, 2001). Importantly, changes in relative 

harvest levels of different coral species may be attributable to changing 

market demand, and cannot therefore, necessarily be used as a proxy of 

abundance or availability of harvested coral species; 

iii) The majority of coral collected comprises dead coral or live rock, whereas 

removal of “live” coral is much more limited – It is widely reported that the 

majority (if not entirety) of the OC quota (70%; 140,000kg pa) comprises live 

rock or dead coral (Atkinson et al., 2008), while harvests of live coral are 

mostly limited to SC quota (60,000 kg). However, a large and increasing 

proportion of the OC quota category (Acroporidae and Pocilloporidae) are 

harvested live for the marine aquarium industry, contributing to increases in 

the overall amount of live coral that is harvested (see Section 4.1).  
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iv) Fishing pressure is spread across suitably large areas of reef habitat to 

limit risk of localised depletion - Previous assessments (Oliver, 1985; 

Harriott, 2001, 2003) considered quota arrangements imposed at the level of 

individual lease areas (4 tonne per lease), which moderated fishing effort 

within limited areas. Since spatial constraints were removed, reported 

harvest levels and limits are often related to the large area of operation 

(Atkinson et al., 2008; Roelofs, 2018), which presupposes that fishing 

pressure is widely distributed across the GBR, to the extent permitted by 

Marine Park zoning and no-take areas. While there is evidence that coral 

harvesting is occurring over an ever increasing expanse of the GBR, largely 

due to catch diversification, there is no monitoring to assess effects of 

fishing in areas concentrated harvesting. Many coral species are also 

harvested for inter-reefal habitats, for which there is very limited knowledge 

of coral abundance or composition; 

v) Fishing pressure is apportioned among species in approximate 

accordance with their relative abundance - The purported sustainability of 

coral harvesting in the 1990s was largely predicated on the disproportionate 

harvesting of abundant and fast growing corals, mainly Acroporidae and 

Pocilloporidae (e.g., QMFA, 1999; Harriot, 2001). Given the changing nature 

and high selectivity of coral fisheries, it is not appropriate to relate overall 

levels of reported harvest to the high abundance of hard corals on the GBR 

(e.g., Atkinson et al., 2008). Rather, harvest levels and limits need to be 

compared to the specific abundance of individual species, and within 

relevant harvest areas (e.g., Pratchett et al., 2020a); 

vi) Coral assemblages on the GBR are highly dynamic and resilient – While 

the impacts of major disturbances (including coral bleaching, population 

irruptions of crown-of-thorns starfish, and severe cyclonic storms) on coral 

assemblages are clearly acknowledged, Harriot (2001) suggested that such 

disturbances cause only temporary and localised reductions in the 

abundance of coral. It was recommended that coral harvesting should be 

temporarily suspended in disturbed habitats to facilitate rapid recovery, but 

no consideration was given to sustained declines in the abundance of 
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corals, nor marked shifts in the relative abundance of different coral species, 

which are now apparent on the GBR (e.g., Hughes et al., 2018; McWilliam et 

al., 2020). 

Despite the general endorsement of the QCF, Harriot (2001) made several 

important recommendations, which remain relevant today. Harriot (2001) stated 

that “a fishery-independent monitoring program would be useful to ensure that 

coral cover and diversity within sites did not deteriorate over time” (page 27) and 

that “collection of further information about the distribution and ecology of harvest 

species” was needed to assess the ecological sustainability of coral harvesting 

(page 8). It was also suggested that “species-specific quotas” are needed (page 

23, Harriot, 2001). These recommendations made 20-years previously are very 

similar to the key recommendations contained in this report, reflecting limited 

progress in addressing critical reforms needed to support the growing industry.  

There have been further calls for fishery-independent monitoring of heavily 

targeted coral species and especially in areas of concentrated fishing effort, and  

increased research into the biology (especially rates of colony growth and 

population turnover) for potentially vulnerable species (DEH, 2006; Donnelly, 

2009, 2011). However, there was very limited progress in explicitly assessing the 

abundance and vulnerability of heavily targeted species within the QCF until very 

recently (e.g., Pratchett et al., 2020a). Consequently, there are very limited time-

series data that would allow for tests of the effects of sustained fishing effort in 

specific locations. It is therefore, very difficult to defend concerns relating to i) 

localised or serial depletion of heavily targeted species (e.g., Jones, 2011), and ii) 

high vulnerability to fisheries exploitation for long-lived and slow-growing coral 

species (Bruckner, 2000; Harriott, 2003; Garrabou et al., 2017). 

Despite the large size of the GBR (344,400 km2) and corresponding area 

available to licensed coral collectors operating within the QCF, coral harvesting is 

reported to be highly concentrated in specific areas (e.g., Jones, 2011), 

potentially resulting in localised depletion of heavily targeted and highly 

vulnerable coral species (e.g., Harriot, 2003). Previously, areas of concentrated 

fishing effort were attributed to ease of access and site familiarity, but overall 

fishing effort has become increasingly widespread as the range of corals that are 
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collected has increased; it is now apparent that collectors target specific corals in 

different locations and habitats (Pratchett et al., 2020a). This may however, lead 

to concentrated fishing in limited areas with high abundance of specific (high 

value) coral species or types (e.g., colour morphs). In particular, concerns have 

been raised about the intensive harvesting of Homophyllia cf. australis and 

Micromussa lordhowensis within specific areas in the southern GBR (e.g., Jones, 

2011). 

The risk posed by harvesting for heavily targeted and highly vulnerable coral 

species is also changing due to increasing external (fishery-independent) threats, 

including environmental change (Ferse et al., 2012; Montero-Serra et al., 2018; 

Pratchett et al., 2020b). On the GBR there have been widespread and sustained 

declines in the overall cover and abundance of corals throughout the last few 

decades (De’ath et al., 2012; Mellin et al., 2019). Reported coral loss was further 

compounded by severe and widespread episodes of mass bleaching in 2016, 

2017 and 2020, linked to major heatwaves that affected large areas of the GBR 

and Coral Sea (Hughes et al., 2017, 2018; Pratchett et al., 2021). Moreover, it 

has now been shown that some of the major coral species harvested by the QCF 

(e.g., Homophyllia cf. australis) are susceptible to elevated temperature and, or 

prone to bleaching (Pratchett et al., 2020b), though the in situ vulnerability of 

these corals to increasing temperature or coral bleaching is yet to be assessed. 

Even if harvest levels and practices had not changed during this period, it 

possible that coral populations and species on the GBR are now much more 

vulnerable to harvesting. 

1.2 Coral bleaching and coral loss on GBR 

• Climate change poses a significant and increasing threat to coral reefs, 
including the GBR 

• The extent and severity of mass-coral bleaching on the GBR has 
increased in accordance with ocean warming, and the increased frequency 
and magnitude of marine heatwaves 

• Corals vary greatly in their susceptibility to heat stress, but even those 
corals that survive can be severely impacted  

Current levels and long-term trends in live coral cover vary greatly among reefs 

and regions across the GBR (Emslie et al., 2020), mostly in accordance with 
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spatiotemporal patterns in the occurrence of major disturbances, such as 

cyclones, population irruptions of the coral-feeding crown-of-thorns starfish, and 

coral bleaching (e.g., De’ath et al., 2012; Mellin et al., 2019). There are some 

reefs that have escaped major effects of recent disturbances and have very high 

levels of coral cover. However, reef-wide estimates of coral loss, based on long-

term monitoring data from the Australian Institute of Marine Science (AIMS) show 

that average coral cover on the GBR declined from 33.3% in 1996 to 18.6% in 

2017 (Mellin et al., 2019). Moreover, there have been several major disturbances 

in the last few years, including very severe and widespread episodes of coral 

bleaching (Hughes et al., 2018; Pratchett et al., 2021).  

Climate change poses a significant and increasing threat to coral reefs (e.g., 

Hughes et al., 2017; Pratchett et al., 2021); There have been three major 

episodes of mass-coral bleaching in just the last 5 years; in 2016, 2017, and 

2020. The footprint of the 2020 event was however, very different to those of 

2016 and 2017 Hughes et al., 2017, 2018; Pratchett et al., 2021). Most critically, 

the 2020 mass bleaching event was extremely widespread and concentrated in 

the inshore portions of the southern GBR, where there was limited warming 

reported during previous heat-stress events (Figure 1.1). The ecological impacts 

of this latest (2020) bleaching event will not be known for some time, partly due to 

inherent constraints imposed on field-based sampling due to COVID in 2020, but 

the combined footprint of these three latest bleaching episodes (2016, 2017, and 

2020) is immense. There have also been other major disturbances over this same 

period, including progressive population irruptions of crown-of-thorns starfish 

(Westcott et al., 2020), several major cyclones (Madin et al., 2018), and 

outbreaks of coral disease (Brodnicke et al., 2019). While there is already 

evidence of coral recovery occurring in the northern GBR in the aftermath of 

recurrent coral bleaching in 2016 and 2017 (Stuart-Smith et al., 2018; Emslie et 

al., 2020), the cumulative impacts of major disturbances and other chronic 

pressures (e.g., sedimentation, eutrophication) operating across the entire GBR 

are likely to be placing ever more pressure on coral assemblages, increasing 

vulnerability to future disturbances (Hughes et al., 2018, but see Pratchett et al., 

2020c), and also impairing recovery (Osborne et al., 2017; Ortiz et al., 2018; 

Hughes et al., 2019).  
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Figure 1.1. Annual maximum thermal stress (Degree Heating Weeks) for the three most recent 
mass bleaching events on the GBR: 2016, 2017 and 2020. Source: NOAA Coral REEF Watch 
(www.coralreefwatch.noaa.gov). 

Hard corals (order Scleractinia) vary greatly in their susceptibility to coral 

bleaching, reflected in marked shifts in coral composition across many reefs that 

experienced extreme levels of mass bleaching in 2016 (Hughes et al., 2018). The 

worst affected corals (Acroporidae and Pocilloporidae) are theoretically capable 

of rapid recovery, and have contributed to relatively rapid recovery in the 

aftermath of other major disturbances on the GBR (Linares et al., 2011; Johns et 

al., 2014; Mellin et al., 2019; McWilliam et al., 2020). However, the increasing 

frequency of major disturbances may ultimately constrain the recovery capacity of 

even the most resilient corals, especially if changing environmental regimes 

suppress growth (e.g., Gold and Palumbi, 2018; Anderson et al., 2019) and 

reproductive output (Howells et al., 2016) of surviving corals. Even where coral 

cover has increased in recent years, these coral assemblages have 

preponderance of fast-growing corals (e.g., Acropora spp.), which are particularly 

susceptible to coral bleaching, cyclones and also population irruptions of crown-

of-thorns starfish. This makes these coral assemblages extremely vulnerable to 

future disturbances (Pratchett et al., 2020c), leading to increased volatility in coral 

cover. 

http://www.coralreefwatch.noaa.gov/
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The extent to which recent bleaching events and other major disturbances have 

affected specialty coral species that are harvested by the QCF is uncertain. 

Recent experimental studies (Pratchett et al., 2020b) tested the temperature 

sensitivity and bleaching susceptibility of six coral species (Homophyllia cf. 

australis, Micromussa lordhowensis, Catalaphyllia jardinei, Trachyphyllia 

geoffroyi, Duncanopsammia axifuga, and Euphyllia glabrescens), which were 

intentionally selected given their importance (high harvest levels) for the QCF 

(see Section 3.3). While all species exhibited bleaching when exposed to 

elevated temperature, Homophyllia cf. australis and Micromussa lordhowensis 

were found to be particularly susceptible to experimentally-induced temperature 

stress (Pratchett et al., 2020b). These experimental studies do not, however, 

necessarily mean that recent heat-stress events (2020) in the southern GBR will 

have impacted on wild stocks of these species, but necessitate much more field-

based research to establish the vulnerability (or resilience) of these coral to 

increasing frequency and severity of marine heatwaves (e.g, Oliver et al., 2018). 

The QCF does recognise the threat posed by coral bleaching (and other major 

disturbances) to many of the major target species (Donnelly, 2009, 2011) and 

undertakes to cease harvesting in severely affected areas. There is also general 

reticence to harvest bleached corals and other zooxanthellate organisms (e.g., 

anemones), because they are less saleable and can take a long time to regain 

colour post-harvest. More critically, however, the increasing frequency and 

severity of mass-bleaching and other major disturbances (Pratchett et al, 2021), 

would necessitate much more conservative estimates of sustainable harvest 

limits for all hard corals (Rhyne et al., 2014; Albert et al., 2015), especially in the 

absence of relevant information to explicitly assess the effects of periodic 

disturbances on targeted stocks and species. 

1.3 Great Barrier Reef Marine Park and World Heritage Area 

• The GBR is globally recognised as one of the most significant natural 
ecosystems, but is facing unprecedented pressures  

• Australia’s Commonwealth management agency for the Great Barrier 
Reef, the Great Barrier Reef Marine Park Authority, downgraded the outlook 
for the Reef from “poor” in 2014 to “very poor” in 2019 
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The GBR is globally recognised as one the most important coral reef 

environments, and also one of the most significant natural ecosystems (Pratchett 

et al., 2019). Critically, the GBR is the predominant coral reef ecosystem 

inscribed on the World Heritage List (IUCN, 1981). The national importance of the 

GBR is also highlighted by the designation of the Great Barrier Reef Marine Park 

(GBRMP), and establishment of the Great Barrier Reef Marine Park Authority. A 

key component of the management of the GBRMP is the statutory Zoning Plan, 

which designates what activities are permitted and in what areas. Since 2004, the 

proportion of the GBRMP that is encompassed with Marine National Park zones 

and effectively closed to fishing (including commercial harvesting of corals) is > 

33% (115,000 km2). 

The GBRMP is widely regarded as one of the best managed marine parks 

(McCook et al., 2010; Day, 2016), but like most coral reef systems (e.g., Pandolfi 

et al., 2003; Sandin et al., 2008), the GBR is facing considerable pressures. 

Systemic and sustained degradation has occurred since European colonisation 

(McCulloch et al., 2003; Pandolfi et al., 2003) and there has been further recent, 

widespread and pronounced ecosystem degradation (e.g., De’ath et al., 2012; 

Hughes et al., 2015, 2017; Mellin et al., 2019) attributed to increasing cumulative 

pressures, including increasing effects of anthropogenic climate change and 

declining water quality (GBRMPA, 2014, 2019). Critically, the Great Barrier Reef 

Marine Park Authority, downgraded the outlook of the GBR from “poor” in 2014 to 

“very poor” in 2019, largely due to the recent and increasing impacts from 

anthropogenic climate change (GBRMPA, 2019). Similarly, the UNESCO World 

Heritage Committee warned of the possible inscription of the GBRWHA on the 

“List of World Heritage in Danger”, recognising that the unprecedented pressures 

facing the GBR and corresponding deterioration of the health and outlook of reef 

assemblages (Hughes et al., 2015), though the “Outstanding Universal Value” of 

the reef remains largely intact (GBRMPA, 2019). 

The national and international significance of the GBR, as well as widespread 

recognition of declining reef condition, places considerable pressure on extractive 

activities and industries operating within the GBRMP and GBRWHA. While 

overarching concern for the outlook of the GBR is clearly focussed on 
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anthropogenic climate change and declining water quality (Hughes et al., 2015; 

GBRMPA, 2019), reversing the degradation and deterioration of reef communities 

is going to require effective management of multiple and diverse threats that 

otherwise contribute to cumulative impacts, and exacerbate vulnerability to 

environmental change. While coral harvesting has limited and localised ecological 

impacts, especially compared to largescale disturbances (e.g., coral bleaching, 

cyclones and outbreaks of crown-of-thorns starfish), it is undeniable that it is one 

of the direct threats that is most amenable to management. It is also difficult to 

justify increasing harvest levels for many individual species of reef-building corals 

(see Section 4.4) in the face of increasing disturbances and declining reef health 

(especially since 2017-2018).  

1.4 Contradictions between coral harvesting and reef restoration 

• Queensland coral collectors, with their expertise and well-established 
coral holding facilities, could make substantial contributions to coral restoration 

• In situ growing and culturing of coral, in particular, could provide both 
enormous environmental benefits and a sustainable source of saleable corals 

• Engaging in coral restoration does, in part, acknowledge the significant 
threats facing coral populations and species, which directly contradicts the key 
supposition of NDF determinations necessary to allow for ongoing wild-
harvesting and export of CITES-listed corals 

A persistent legacy of the emergent impacts of global climate change on the GBR 

(e.g., Hughes et al., 2017) and globally (Eakin et al., 2019), has been a concerted 

push for interventionist (also adaptive) management, ranging from small scale 

habitat restoration, to coral restoration, and breeding more thermotolerant species 

(e.g., Anthony et al., 2017; Ceccarelli et al., 2020; Randall et al., 2020; Condie et 

al., 2021). The restoration agenda in Australia was given a considerable boost 

through the allocation of extensive Commonwealth funds to the Reef Restoration 

and Adaptation Program (RRAP) as part of the Reef Trust Partnership (Mead et 

al., 2019). A key component of this program involves captive maintenance and 

breeding of reef-building corals (e.g., Randall et al., 2020), which is an endeavour 

to which Queensland coral collectors could contribute greatly. Moreover, the 

inevitable shift towards in situ coral nurseries and propagation of corals on the 

GBR (Suggett et al., 2019), would provide opportunities to not only enhance 

recovery of fast-growing corals on the reef, but also provide a very sustainable 
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source of coral fragments that may then be periodically harvested to supply the 

marine aquarium industry (e.g., Ferse and Kunzmann, 2009; Barton et al., 2017). 

Such an approach unequivocally blurs the lines between environmental 

conservation and commercial mariculture, but even without such developments, 

the objectives of coral restoration are in direct conflict with the continued wild-

harvest of the same coral species or genera.  

Reef restoration (and especially, field-based propagation of corals) is largely 

centred around relatively fast growing coral species, and predominantly Acropora 

spp. (e.g., Suggett et al., 2019). This partly reflects the highly threatened nature 

of Acropora corals (e.g., Acropora cervicornis and Acropora palmata) in the 

Carribbean (Young et al., 2012; Chamberland et al., 2015). However, Acropora 

corals are also being propagated throughout the Indo-Pacific (Barton et al., 2017; 

Boström-Einarsson et al., 2018), largely because they are fast-growing and have 

relatively high survival, such that they can rapidly transform degraded reef 

environments, and provide complex habitat for a wide range of coral reef 

organisms. Similarly on the GBR, interventions and restoration endeavours are 

heavily focussed on Acropora corals (e.g., Hagedorn et al., 2012; Quigley et al., 

2019; Howlett et al., 2021). It is acknowledged that this research is focussed on 

common and fast-growing corals (e.g., Acropora spp.) partly to pave the way for 

comparable work on less common and more difficult coral species. However, 

concerted efforts to breed, nurture, and outplant Acropora corals (Suggett et al., 

2019) is directly at odds with increasing harvests of Acropora by the QCF. Even 

more critically, it is difficult to justify NDF determinations necessary to allow 

continued and increasing exports of Acropora corals harvested from the wild, at 

the same time that there is increasing momentum for restoration and adaptive 

management to reverse well-documented and widespread declines in the 

abundance of these same corals. Most importantly, the increasing restoration 

investment and activity is a fundamental acknowledgement that the coral 

assemblages and reef ecosystems are subject to unsustainable pressures and 

ongoing decline (Shaver and Silliman, 2017). 
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2. Objectives 

The objectives of this report were to: 

i) Analyse the current levels and trends in reported harvest levels for hard 

corals (order Scleractinia) based on data provided by Queensland 

Government Department of Agriculture and Fisheries (DAF), focussing on 

the period 2006-2007 through to 2019-2020. In particular, this report 

considers: 

a) overall trends in the reported weight of coral harvests, including 

the relative harvest levels of specialty versus other corals, 

b) overall trends in the reported number of pieces of live coral 

harvested, which is then related to trends in reported weight, 

c) the taxonomic composition of coral harvests (to the extent 

permitted given specific reporting categories),  

d) trends in the reported harvest levels (based on both number of 

pieces and weight) of individual coral species, and 

e) spatial distribution of reported coral harvests; 

ii) Review existing and proposed management arrangements, including the 

QCF Harvest Strategy (2021-2026), and assess the relevance of these 

management approaches to moderate risk posed by harvesting on heavily 

harvested or highly vulnerable CITES-listed coral species; 

iii) Review information and advice arising from Ecological Risk Assessments 

(ERAs), and consider other information that might be used to assess 

species-specific vulnerability of CITES-listed hard corals, considering both 

fishery and fishery-independent pressures; 

iv) For coral species (or genera) that have been subject to large increases in 

harvesting, and are also considered at risk to harvesting (e.g., CITES 

species of concern), increased information is likely necessary to support 

current and future NDF determinations. Detailed information will therefore, 

be compiled (where available) on: 

a) Biology and Ecology, 

b) Taxonomy, 
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c) Geographic range  

d) Pressures and Threats, 

e) Harvesting, 

f) Population status and trends, and 

g) Knowledge gaps and Research priorities 

v) The suitability of proposed harvest limits (catch triggers) for individual 

coral species (or genera), and the adequacy of current management 

arrangements, will also be considered. Where necessary, new and 

alternative harvest limits will be proposed for individual coral species. These 

reduced harvest limits are intended to address issues that might arise with 

NDF determinations, but still do not guarantee widespread endorsement of 

the management arrangements for the QCF, nor do they necessarily assure 

that harvest levels will actually be sustainable. 
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3. Methods 

3.1 Data source(s) 

All reported harvest levels (e.g., catch records) used in this study were provided 

directly (emailed) by the Queensland Government, Department of Agriculture and 

Fisheries (DAF). Several distinct versions of the data were provided from May 5th, 

2021 (DR3253 version 1) until 25th May, 2021 (DR3253 version 4), which 

provided differing levels of spatial, temporal and taxonomic resolution. The data 

used for status and trends in overall reported harvest levels (i.e. aggregating 

catch information across the entire area of operation) was based on data 

provided on May 17th, 2021 (DR3253 version 3), which included all available 

information for estimated and recorded weights. To assess temporal trends in 

reported harvest levels, analyses were conducted separately at both the family 

level and the species level. The family level incorporated all available data, while 

the species level focused on available species level/genus level data. A family 

level variable (‘family’) was created, whereby a family was assigned to each 

category in the ‘ReportName’ variable (which consists of species, genus, and 

family level groups), and was updated to reflect current taxonomy following 

WoRMS (World Register of Marine Species; Horton et al., 2021). Similarly, a 

taxonomically updated category (ReportName.new) was assigned based on the 

‘ReportName’ category, also following WoRMS. The ‘ReportName.new’ variable 

was further modified to reflect the ‘CAABSpeciesCommonName’ category, to 

further distinguish genera (e.g. Acroporidae into Acropora spp. and Montipora 

spp.). To avoid any confusion regarding nomenclature all species will be referred 

to using their full genus name (e.g., Acropora microclados) throughout this report. 

Some species and genus level groups (e.g., Homophyllia bowerbanki) were not 

recorded throughout the focal period (e.g., only from 2016-2017 to 2019-2020). 

To inform the potential historic harvest levels of these species, additional 

grouping variables were created to identify ‘pre-split’ and ‘post-split’ data for these 

species, where possible. One such variable ‘hist’ (i.e., history) identified these 

pre-split and post-split groups individually, while another variable ‘facet.groups’ 

identified species groups (i.e., the combinations of the pre- and post-split 

variables from hist). These groups were created based on initial plotting of 
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‘Retained Number’ values summarised to year for each unique ReportName 

using a loess smoother, and knowledge of current and historical taxonomy. For 

example, inspection of data showed a decline in the ‘Euphyllia spp.’ ReportName 

category, coinciding with the appearance of the Euphyllia ancora and Euphyllia 

paraancora categories in 2016 (with both species since being assigned to the 

genus Fimbriaphyllia; Luzon et al., 2017), indicating that prior to being split, these 

species were likely recorded under the Euphyllia spp. category. 

3.2 Data analyses 

To represent catch trends, General Additive Models (GAMs) were fit for each 

family group, and then separately for each group in the ‘hist’ variable (i.e., pre-

split and post-split species level groups) for summarised Retained Number data 

using the package ‘mgcv’ (Wood, 2011) following the formula sum.no ~ 

s(year.starting, k = 3), where ‘sum.no’ is the total number of retained pieces for 

each financial year, and ‘year.starting’ is the financial year (converted to a 

numeric variable). Splines (k) were necessarily limited to 3 due to the maximum 

data points available for some groups, however, this is an appropriate restriction 

regardless given the relatively small maximum sample size, with a maximum of 

13 points representing financial years between 2006-2007 and 2019-2020 

financial years. GAMs were then visualised using the ‘gam’ method with formula 

‘y ~ s(x, bs = "cs", k = 3)’ within the ‘geom_smooth’ function of the ggplot2 

package (Wickham, 2016).   

While it is critically important to explore harvest levels based on weight, given 

quota limits are weight-based, weight has not been recorded for individual 

reporting categories since 2016-2017, and reported only for overarching quota 

categories (i.e. “specialty” versus “other” coral); only the number of pieces was 

recorded for individual coral species and genera. We therefore, utilised the best 

available information to determine the individual weight of corals (per piece), 

which was then used to infer combined annual weight of all corals by species and 

genera. The individual weight of corals was determined both at the level of 

species and family level groups, based on data available between 2010-2011 and 

2015-2016, where both the number of pieces and combined weight was reported 

for all species/ genera, albeit using estimates (rather than explicit weights) of the 
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size and weight for individual coral pieces (recorded in size classes) and before 

the allowance for offcuts from specialty corals (Pratchett and Messmer, 2017) 

was implemented.  

To determine the individual weight of corals for the period 2010-2011 and 2015-

2016, the annual reported weight (in kg) was divided by the total number of 

retained pieces for each group. For all corals harvested as specialty corals, the 

individual weight of corals was then multiplied by 0.75, based on the agreed 

allowance for offcuts (Pratchett and Messmer, 2017), thereby better reflecting the 

relevant weight of these corals that is reported against the specialty coral quota in 

2016-2017 through 2019-2020 (DAF, 2016). GAMs were then used to visualise 

the trend (increasing, decreasing, flat or unclear pattern) for each group in the 

weight per piece values for each year (between 2010-2011 to 2015-2016 financial 

year) following the method described above. For species level plots pre-split data 

were used for this estimation where necessary and considered appropriate. For 

example, if there was a large numeric difference between the pre-split data and 

post-split data evidenced by GAMs of retained number (e.g., Pre-split 

Acroporidae/Montipora spp.), weight was not estimated. For plots displaying all 

data (i.e., above family level), the estimated family weight results were summed 

(as the family level incorporated all available data). At the species level, GAMs 

were then fit to the retained weight (kg) and (where necessary) estimated weight 

values to indicate the weight trend over time. These estimated weights were also 

compared to direct measurements of the average weight of live corals recorded 

by Pratchett and Messmer (2017), based on weighing of 7,418 individual coral 

colonies or pieces, as collected by the QCF. 

Catch composition (%) plots at family and species level were constructed by 

summarising the total number of pieces for each group for the entire period 

(2006-2007 to 2019-2020 financial year) and for the 2019-2020 financial year 

only. All data carpentry was conducted using the ‘tidyverse’ package (Wickham et 

al., 2019) and all figures (unless otherwise stated) were generated using the 

‘ggplot2’ package (Wickham, 2016) within the statistical environment R v.4.0.3 (R 

Core Team, 2020). 
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Information regarding the specific location(s) of harvesting is routinely captured in 

QCF logbooks, whereby catches (number of pieces for each reporting category) 

are reported separately for each reef and distinct location. Specific location 

information (e.g., based GPS co-ordinates) is then assigned to relevant 6x6 

nautical mile (nm) grid references (or blocks), used for documenting the location 

of commercial fishing activities within each of 16 distinct commercial fishing areas 

throughout Queensland (Queensland Government, 2021). Each fishing area is 

divided into 35 distinct 30x30 nm blocks (each containing 25 distinct 6x6nm 

blocks), allowing for much coarser examination of the distribution of annual 

catches for each species or species group. To test for highly concentrated 

harvesting for individual coral species or species, which might lead to localised 

depletion of heavily targeted, rare or vulnerable corals, the maximum proportion 

of the annual catch for each reporting category in a single 6x6 nm and 30x30 nm 

block was calculated, using annual catch data from 2016-2017 through 2019-

2020 (4 years). The broader distribution of catches across different harvest areas 

was also examined for select coral species (mainly, Homophyllia cf. australis, 

Micromussa lordhowensis, and Trachyphyllia geoffroyi), which have been 

suggested to be at risk of localised depletion (e.g., Roelofs and Silcock, 2008; 

Jones, 2011). 
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4. Status and trends in reported harvest levels 

4.1 Reported harvest levels by weight (kg) 

• Annual reported harvest levels of corals (by weight) had been relatively 
stable since 2006, but increased substantially (>10%) in 2018-2019 

• Overall harvest levels of coral (including all components of the 200,000 kg 
annual quota) exceeded 110,000 kg in 2018-2019 

• Harvest levels recorded within specialty coral (SC) quota have increased 
disproportionately to the other coral (OC) quota category, representing >40% 
of the reported catch in 2019-20 

 

Figure 4.1. Annual reported harvest levels (percentage of quota used) for all corals (where 
annual quota is 200,000kg), as well as specialty coral (60,000kg quota) versus other coral 
(140,00kg quota). The dashed line indicates the relative portion of specialty coral to other 
coral, which has been steadily increasing since 2006-2020. Harvest level data (DR3253iii) 
provided by the Queensland Government Department of Agriculture and Fisheries, on May 
17th, 2021.  

From 2006-07 until 2017-18 (noting that annual harvest levels are reported for the 

period from July 1st to June 30th in the following year) annual reported harvest 

levels of corals (across both specialty and other quota categories) for the QCF 

fluctuated between 74,131 kg (in 2011-12) and 100,238 kg (in 2007-08) (Table 

4.1). In 2018-2019, however, the total reported catch increased to 110,627 kg, an 

increase of >10% above the highest reported annual harvest levels in the 
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preceding period. This coincided with the highest reported levels of annual fishing 

effort (1,201 fishing days), which was >20% higher than the previously reported 

fishing effort. Fishing effort further increased in 2019-20 (1,689 days) but the 

annual reported harvest levels were more reflective of harvest levels recorded 

prior to 2018-19 (Table 4.1). It is important to note, however, that reported 

harvested levels from 2006-2007 through 2015-2016 are based on estimates of 

weight for coral assigned to different size categories. From 2016-2017 onwards, 

all specialty and other hard corals were required to be weighed (see section 5.1), 

and recorded as actual weights. However, weights were recorded only at the level 

of overarching quota categories (e.g., SC versus OC quota categories), and not 

for individual species or species groups (e.g., genera). 

Table 4.1. Annual reported harvest levels (weight and proportion of quota used) of coral (speciality 
and other) and effort data for the QCF. Harvest level data based on data provided by Queensland 
Government Department of Agriculture and Fisheries, May 17th, 2021. Effort comes from DAF 
(2021) Queensland Coral Fishery - Status report for reassessment and approval under protected 
species and export provisions of the Environment Protection and Biodiversity Conservation Act 
1999 (and provided directly in summary statistics). NB. There is a minor discrepancy in the annual 
reported harvest levels for 2018-19 and 2019-20, compared to what is reported in the 
aforementioned report. 

Year 
SC  
(kg) 

SC  
(quota used) 

OC  
(kg)  

OC  
(quota used) 

Total 
(kg) 

Effort 
(Days) 

2006-2007 14,271  24% 70,328  50% 84,599  663 

2007-2008 18,642  31% 81,597  58% 100,239  814 

2008-2009 19,953  33% 67,283  48% 87,237  794 

2009-2010 19,894  33% 58,672  42% 78,566  796 

2010-2011 21,628  36% 52,865  38% 74,493  823 

2011-2012 23,633  39% 50,498  36% 74,132  715 

2012-2013 26,403  44% 63,489  45% 89,892  792 

2013-2014 34,665  58% 64,170  46% 98,836  840 

2014-2015 32,451  54% 60,871  43% 93,322  889 

2015-2016 33,019  55% 55,426  40% 88,446  964 

2016-2017 28,789  48% 51,983  37% 80,772  858 

2017-2018 30,798  51% 53,808  38% 84,607  859 

2018-2019 43,358  72% 67,269  48% 110,627  1201 

2019-2020 40,865  68% 53,562  38% 94,427  1689 
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The annual reported harvest levels of SC has increased from 14,271 kg (24% of 

quota of 60,000kg) in 2006-2007 up to 43,358 kg (72% of quota) in 2018-19 

(Table 4.1), which is a more than 3-fold increase. The annual reported harvest of 

OC (which includes Acroporidae and Pocilloporidae) has remained fairly stable, 

or even decreased, over the same period (2006-2020), largely due to declines in 

the amount of live rock being harvested (rather than reduced harvesting of 

Acropora – see Section 2.2). In all, the proportion of coral represented by SC 

versus OC has been steadily increasing (Figure 4.1; see also Jones, 2011), and 

now represents >40% of the reported catch (2019-20). 

4.2 Reported harvest levels by number of pieces 

• Annual reported harvest levels by number of pieces increased 705% from 
2006-2007 through to 2019-2020 

• Pronounced increases in the reported number of pieces is difficult to 
reconcile against moderate increases in the reported weight of coral 
harvested, unless there have been marked declines in size (weight) of 
individual coral pieces over time 

• Apparent discrepancies in reported harvest data highlight the need to 
accurately record and report on both the number of pieces, and their weight, 
for all species and species groups 

From 2006-07 until 2019-20 the annual reported number of pieces of hard corals 

(order Scleractinia) harvested has increased >750%, (Figure 4.2a), whereas the 

increase in reported weight of corals harvested over this period was only 186% 

(Figure 4.3). Moderate increases in the reported weight of coral harvested (which 

includes live rock) may have been partly offset by declining harvests of live rock. 

There have also been changes in the way that weights are recorded and reported  

before versus after July 1st, 2016, coinciding with the implementation of new 

management arrangements (DAF, 2016). Importantly, there is no reporting of 

weight for individual reporting categories (e.g., species) after this date. 

Given the lack of data for weight for individual species and other groups (e.g., 

genera) for 2016-2017 onwards, we estimated the average weight per piece for 

each family, using data from the period from 2008-2009 through 2015-2016 

where both number of pieces and their combined weight was reported (see 

Section 4.3). We then multiplied the number of pieces recorded in annual harvest 
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reports for 20016-2017 through 2019-2020 for each species or species group by 

the relevant estimate of per piece weight (Figure 4.3b). These estimates of weight 

are subject to considerable vagaries and assumptions. However, the general 

approach was validated given that estimated weights for the period 2006-2007 

through 2015-2016, close reflected actual reported weights during this period 

(Figure 4.2b). Extrapolating beyond 2015-2016, marked increases in the retained 

weight of corals would be expected given large increases in the number of pieces 

harvested. However, the estimated weight of all live corals (for both OC and SC) 

in 2019-2020 (>90,000kg; Figure 4.2b), assuming relatively constant weight of 

corals for each species or species group, is very close to the total reported weight 

of all corals, including live rock and coral rubble (94,427kg; DAF, 2021b). These 

data suggest that reported increases in the number of pieces of live coral 

collected (especially in recent years) do not correspond with proportionate 

increases in the weight of live corals harvested, whereby the size (or weight) of 

corals harvested must have declined. 

Apparent discrepancies in the estimated combined weight versus reported weight 

for live corals emphasises the need to accurately record and report both the 

number of pieces harvested and their combined weight across all species and 

species groups. this is particularly important for understanding changing harvest 

practices, and the potential sustainability of fishery operations. For example, 

declines in the mean size of fragments taken from colonial species (e.g., 

Acropora spp.) would be viewed as more sustainable. However, it would be very 

concerning if the mean size of corals that occur predominantly as solitary polyps 

(e.g., Homophyllia cf. australis) or are often harvested in their entirety (e.g., 

Micromussa lordhowensis) has decreased markedly, as this may indicate over-

exploitation. 
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Figure 4.2. Annual reported harvest levels, based on a) no. of pieces and b) weight (kg) for 
live corals. Weight data was estimated by multiplying number of pieces by average weight 
per species or family, to account for lack of weight data from 2016-2017 onwards. Harvest 
level data based on data provided (DR3253iii) by Queensland Government Department of 
Agriculture and Fisheries, on May 17th, 2021.  

The number of pieces harvested has increased disproportionately to reported 

increases in fishing effort (annual number of days fished), whereby catch per unit 

effort (CPUE) for reported number of pieces was <100 pieces per day in 2006-

2007 compared to >350 pieces per day in 2018-2019 (Figure 4.2). Over this same 

a) Harvest levels by no. pieces 

b) Harvest levels by weight (kg) 
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period, the CPUE for weight decreased from >120kg per day in 2006-2007 down 

to <60kg per day in 2019-2020. These declines in CPUE for weight were largely 

attributable to declines for OC (Figure 4.3), whereas the weight-based CPUE for 

SC was fairly stable.  

 

Figure 4.3. Catch Per Unit Effort (CPUE) by weight (blue, primary axis) and no. of pieces 
harvested red, secondary axis) relative to annual number of days fished. For weight, CPUE 
is shown for all corals (solid line) as well as for OC (dashed line) and SC (dotted line) 
separately. Harvest level data provided (DR3253i) by Queensland Government Department 
of Agriculture and Fisheries, May 5th, 2021, which included summary statistics for effort (no. 
days fished per reporting year).  

4.3 Catch composition and key harvest species 

• The QCF is a multi-species fishery, harvesting as many as 200 different 
coral species. While catches are recorded for 19 distinct species and a further 
11 genera, many corals are reported by family or broad groups. 

• Acropora is the predominant species/ genera harvested in the QCF, 
accounting for 25% of all pieces harvested in 2019-2020  

To assess contemporary catch composition for the QCF, data for the latest 

complete reporting year (2019-2020) was split into relevant families (Figure 4.4) 

versus species and genera (Figure 4.5). Herein, we considered only corals from 

the Order Scleractinia; other corals that also have hard (calcified) skeletons are 

also assigned to the hard coral Reporting Category, but contributed relatively little 

to the to the number of pieces reported in 2019-2020, including 136 pieces 
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(0.03% of catch) of fire coral (Milleporidae), 301 pieces (006%) of black coral 

(Antipathidae), 124 pieces (0.02%) of blue coral (Helioporidae) and 1,917 (0.39%) 

pieces of pipe organ corals (Tubiporidae). We also excluded “other corals” (not to 

be confused with the OC quota category) on the basis that this group was not 

assigned to the “hard coral” within the Reporting Category variable, in data 

provided by DAF (May 17th, 2021). We suspect however, that this data does 

pertain to hard corals, given the only related reporting category in the current 

logbook (Supplementary Table 9.3) is “other hard corals”. There are also a 

number of other harvested coral species that are not clearly represented in the 

current list of reporting categories, including several distinct coral taxa commonly 

referred to as chalice corals, including Echinophyllia spp., Oxypora spp. and 

Mycedium spp. There are also additional species (e.g., Acanthastrea echinata, 

Acanthastrea pachysepta, Lobophyllia hemprichii) that would warrant careful 

monitoring, which will only be possible if harvest levels are explicitly reported to 

species. 

 

Figure 4.4. Catch composition by family (based on % of pieces) for hard corals (order 
Scleractinia) in 2019-20. Harvest level provided by Queensland Government Department of 
Agriculture and Fisheries, May 17th, 2021.  
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Based on the number of pieces recorded in 2019-2020, the reported catch was 

overwhelmingly dominated by Acroporidae (Figure 4.4), and particularly Acropora 

spp. (Figure 4.5). Other coral species that made an important contribution to the 

reported harvest levels for the QCF in 2019-2020 were Homophyllia cf. australis 

(family Lobophyllidae), Micromussa lordhowensis (family Lobophyllidae), 

Trachyphyllia geoffroyi (family Merulinidae),  Fimbriaphyllia (Euphyllia) ancora 

(family Euphyllidae), Catalaphyllia jardinei (family Merulinidae) and Euphyllia 

glabrescens (family Euphyllidae). These six species, together with Acropora spp., 

accounted for 62.9% of coral pieces harvested in 2019-20. 

 

 

Figure 4.5. Catch composition by species/genera (based on % of pieces) for hard corals 
(order Scleractinia) in 2019-20. Harvest level data provided by Queensland Government 
Department of Agriculture and Fisheries, May 17th, 2021. 
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Given inconsistencies in catch reporting (weight versus number of pieces) for 

other hard corals (Acroporidae and Pocilloporidae) prior to 2016, and no reporting 

of weights for individual taxa thereafter (since 2016), it is not possible to compare 

the annual harvest of Acropora spp. (nor Pocillopora spp.) with estimated retained 

weight of other coral species or species groups (see Table 4.2). The reported 

weight of all Acroporidae and Pocilloporidae corals from 2016-2017 through 

2019-2020 (ranging from 20,012-34,136 kg), much of which is expected to be 

Acropora spp. This is much higher than the estimated combined weight of any 

individual species (or species groups) of specialty hard coral (Table 4.2). 

Table 4.2. Reported harvest levels (number of pieces and estimated weight) for major target 
species of specialty coral in 2019-2020. Harvest level data was provided by Queensland 
Government Department of Agriculture and Fisheries, May 17th, 2021. Weight of specialty coral 
needed to be estimated (as explained in text) using the mean weight of corals estimated (mostly at 
family level) for the period 2010-2011 through 2015-2016. For comparison, the average weight of 
live coral specimens recorded during FRDC project 2016-051 (Pratchett and Messmer, 2017) are 
also shown. 

Species/ species group Average 
weight of 
live coral 

FRDC 
2016-051 

Estimated 
weight per 
piece (kg) 
2010-2016 

2019-20 

Retained 
pieces (no) 

Weight (kg) 

Micromussa lordhowensis 0.12 0.14 34,509   4,659.82 

Fimbriaphyllia ancora 0.14 0.12 25,461   3,100.90 

Catalaphyllia jardinei 0.25 0.10 24,857   2,515.45 

Homophyllia cf. australis 0.07 0.06 36,216   2,240.75 

Euphyllia glabrescens 0.08 0.09 21,914   1,926.57 

Trachyphyllia geoffroyi 0.03 0.06 29,159   1,686.35 

Duncanopsammia axifuga 0.15 0.10 12,204   1,174.53 

Cycloseris cyclolites 0.01 0.06 16,236   974.16 

Paragoniastrea australensis 0.13 0.11 6,780     738.59 

Blastomussa wellsi 0.15 0.11 5,224     593.77 

Euphyllia spp. 0.09 0.12 4,037     491.67 

Fimbriaphyllia paraancora 0.04 0.12 3,492     425.29 

Homophyllia bowerbanki 0.11 0.13 2,639     346.35 

Cynarina lacrymalis 0.06 0.07 3,847     267.35 

Blastomussa merleti 0.28 0.17 1147     190.28 

Micromussa amakusensis 0.11 0.13 981     128.75 
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4.4 Trends in reported harvest levels for individual species 

• There have been sustained and/ or recent increases in reported harvest 
levels for individual coral species (or species groups) from 2006-2007 through 
to 2019-2020 

• Rates of increase in reported harvest levels for individual species are 
mostly in the order of 20-60% per year, but much higher for some species (e.g.,  
Homophyllia cf. australis) 

• Caution is needed in interpreting data on changes in weight from 2016-
2017, but even before then, there was evidence of marked increases in the 
overall retained weight for many coral species  

Temporal trends in reported harvest levels for different coral species and species 

groups were examined throughout the period from 2006-2007 through 2019-2020 

(Figure 4.6), though many of these comparisons were constrained by the limited 

taxonomic resolution, and changes in the number and nature of reporting 

categories (see Appendix Tables 10.1-10.3). For example, the annual retained 

number of pieces for Acropora spp. (pooling across all species) has only been 

recorded since 2016-2017, and prior to that, there was inconsistent and 

irreconcilable differences in the catch reporting, whereby some corals were 

reported only by weight and others only reported by number of pieces.  

Despite issues in comparing across reporting categories through time (Figure 4.6) 

there is strong evidence of sustained and/ or recent increases in reported harvest 

levels for several species (and species groups) from 2006-2007 to 2019-2020. 

For coral species that have been consistently distinguished and recorded to 

species throughout this period (e.g., Catalaphyllia jardinei, Duncanopsammia 

axifuga, Euphyllia glabrescens and Trachyphyllia geoffroyi), the average annual 

rate of increase, ranges from 23.7% for Catalaphyllia jardinei, up to 63.2% for 

Trachyphyllia geoffroyi. For reference, the QCF Performance Management 

System) had triggers for constraining growth to <30% “higher or lower that the 

mean catch over the previous 2 years” (page 5, DPIF, 2009; see also Section 

6.1). For Trachyphyllia geoffroyi, the reported number of coral pieces increased 

from 2,916 in 2006-2007 up to 29,159 in 2019-2020, which is an overall increase 

of 885%, and the rate of increase has been accelerating since 2013-2014. For 

Homophyllia cf. australis the rate of increase has been even larger, whereby only 

1,141 colonies were recorded in 2006-07 (at that time recorded as Lobophyllia 
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vitiensis) compared to 36,216 in 2019-20, representing an increase of 3,074% 

throughout this period. For Acanthophyllia deshayesiana harvest levels have 

increased 69% since 2016-2017. It is likely that this species was previously 

recorded as Cynarina spp., but even so, the recent increase (since 2016-2017) in 

combined harvest of Cynarina lacrymalis and Acanthophyllia deshayesiana is 

94%. 

Increases in the reported number of pieces for different species and species 

groups (e.g., genera) is expected to translate to increasing retained weight of 

harvested corals (Figure 4.7), though there has been no recording or reporting of 

the retained weight for individual taxa since 2016-2017. Assuming that there has 

not been marked changes in the size (weight) of coral pieces being harvested 

(since before 2016-2017), the estimated retained weight of Catalaphyllia jardinei, 

Duncanopsammia axifuga, Euphyllia glabrescens and especially Trachyphyllia 

geoffroyi is estimated to have increased 100-200% from 2006-2007 to 2019-

2020. Over the same period, there have been some apparent declines in the 

estimated weight of some other corals, which is largely attributable to the 

changes in reporting categories (e.g., splitting most Euphyllia species) from 2016-

2017 onwards. 

Given the inherent challenges and limitations associated with species-level 

identification and verification of hard corals (order Scleractiania), especially within 

certain genera that are very difficult to reliably distinguish (e.g., Acropora spp., 

Montipora spp., and Porites spp.), it is entirely appropriate (and permitted by 

CITES) that harvesting is reported at the level of genera. It is nonetheless, 

important to understand the species-specific catch composition within these 

genera (or other broad reporting categories), especially given that the distribution, 

abundance and vulnerability varies among species (e.g., Wabnitz et al., 2003). 

For example, Acropora is an extremely diverse genus, and includes some 

species, such as Acropora hyacinthus that are extremely common and dominate 

coral assemblages in many shallow reef environments across the GBR (Ortiz et 

al., 2021). Other species (e.g., Acropora microclados) appear to occur in very 

specific habitats, and are rarely common (at least not compared to Acropora 

hyacinthus). If harvesting selectively targets Acropora microclados over Acropora 
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hyacinthus, then this has important ramifications for assessing the risk posed by 

harvesting, especially given the marked increases in reported levels of harvesting 

across all Acropora spp. 

To assess the potential risk posed by harvesting of hard corals that are recorded 

and reported to genera (e.g., Acropora spp.), it will be important to characterise 

and periodically re-assess the relative proportions of different species being 

retained. Notably, there was an undertaking to document the range of coral 

species being collected in the family Acroporidae in 2012 (DEEDI, 2012), in 

response to marked increases in reported harvest levels. This will likely require 

specific taxonomic expertise, but will provide important information to address 

potential concerns regarding the specificity of harvesting within such groups.  
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Figure 4.6. Annual reported harvest levels (no. of pieces) for hard corals (order Scleractinia) recorded to species/ genera. Where reporting categories changed 
(in 2016-2017) relevant groupings are shown on the same plot. General Additive Models (GAM) are fitted to all data to represent temporal trends. Harvest level 
data based on data provided by Queensland Government Department of Agriculture and Fisheries, on May 17th, 2021.  
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Figure 4.7. Estimated retained weight (kg) for hard corals (order Scleractinia) recorded to species/ genera. Due to changes in catch reporting (in from July 1st 
2016) weight of coral for species/ genera had to be estimated based on number of pieces recorded and the per piece weight estimated for 2008-2009 to 2015-
2016. Harvest level data based on data provided by Queensland Government Department of Agriculture and Fisheries, on May 17th, 2021.  

Pocillopora spp. Trachyphyllia geoffroyi

Micromussa lordhowensis Moseleya latistellata Pachyseris spp. Paragoniastrea australensis Plerogyra sinuosa

Fimbriaphyllia paraancora Homophyllia australis Homophyllia bowerbanki Leptoseris spp. Micromussa amakusensis

Cynarina lacrymalis Duncanopsammia axifuga Euphyllia glabrescens Euphyllia spp. Fimbriaphyllia ancora

Acanthophyllia deshayesiana Blastomussa merleti Blastomussa wellsi Catalaphyllia jardinei Cycloseris cyclolites

20
06

−2
00

7

20
07

−2
00

8

20
08

−2
00

9

20
09

−2
01

0

20
10

−2
01

1

20
11

−2
01

2

20
12

−2
01

3

20
13

−2
01

4

20
14

−2
01

5

20
15

−2
01

6

20
16

−2
01

7

20
17

−2
01

8

20
18

−2
01

9

20
19

−2
02

0

20
06

−2
00

7

20
07

−2
00

8

20
08

−2
00

9

20
09

−2
01

0

20
10

−2
01

1

20
11

−2
01

2

20
12

−2
01

3

20
13

−2
01

4

20
14

−2
01

5

20
15

−2
01

6

20
16

−2
01

7

20
17

−2
01

8

20
18

−2
01

9

20
19

−2
02

0

20
06

−2
00

7

20
07

−2
00

8

20
08

−2
00

9

20
09

−2
01

0

20
10

−2
01

1

20
11

−2
01

2

20
12

−2
01

3

20
13

−2
01

4

20
14

−2
01

5

20
15

−2
01

6

20
16

−2
01

7

20
17

−2
01

8

20
18

−2
01

9

20
19

−2
02

0

20
06

−2
00

7

20
07

−2
00

8

20
08

−20
09

20
09

−2
01

0

20
10

−2
01

1

20
11

−2
01

2

20
12

−2
01

3

20
13

−2
01

4

20
14

−20
15

20
15

−2
01

6

20
16

−2
01

7

20
17

−2
01

8

20
18

−2
01

9

20
19

−2
02

0

20
06

−2
00

7

20
07

−2
00

8

20
08

−2
00

9

20
09

−2
01

0

20
10

−2
01

1

20
11

−20
12

20
12

−2
01

3

20
13

−2
01

4

20
14

−2
01

5

20
15

−2
01

6

20
16

−2
01

7

20
17

−20
18

20
18

−2
01

9

20
19

−2
02

0

0

200

400

600

800

0
500

1000
1500
2000

0
500

1000
1500
2000
2500

0

100

200

300

0

500

1000

1500

0

500

1000

1500

2000

0

50

100

150

200

0
500

1000
1500
2000

0

200

400

0

500

1000

1500

0
500

1000
1500
2000
2500

0

100

200

300

0

200

400

0

250

500

750

0

500

1000

1500

0

20

40

60

80

0

500

1000

0

100

200

300

0
50

100
150
200
250

0

500

1000

1500

2000

0

1000

2000

3000

4000

0

2000

4000

Financial year

T
o

ta
l 
w

e
ig

h
t 

(k
g
)

Weight type

Estimated

Retained



 

NDF Assessment – Queensland Coral Fishery   Page 45 

4.5 Spatial distribution of reported harvests 

The spatial extent of reported coral harvests has increased markedly from 2006-

2007, when harvesting was reported from only 21 distinct 30x30 nm blocks, to 

2019-2020 (Figure 4.8), when harvesting was reported from 95 distinct 30x30 nm 

blocks. The two most notable periods of fisheries expansion (with first reported 

harvesting from a number of 30x30 nm blocks) were in 2015-2016 and 2019-2020 

(Figure 4.8).  

 

Figure 4.8. Spatial extent of reported harvests, based on number of distinct 30x30 nm 
blocks from where harvests (of any hard corals) were reported. Spatial information for 
harvesting was provided (DR3253iv) by Queensland Government Department of 
Agriculture and Fisheries, on May 25th, 2021.  

Increases in the spatial extent of reported harvest (especially during 2019-2020) 

were apparent across most heavily targeted coral species (Figure 4.9). For 

example, harvesting of Trachyphyllia geoffroyi was only reported from <12 distinct 

30x30 nm blocks from 2006-2007 through 2011-2012, but the spatial extent of 

harvesting steadily increased from 10 blocks in 2011-2012 up to 22 blocks in 2015-

2016, and increased substantially in 2012-2020 (Figure 4.9). Despite concerns that 
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both Homophyllia cf. australis and Micromussa lordhowensis are abundant in only 

very restricted areas of the inshore southern GBR (Pratchett et al., 2020a), the 

number of areas from which these corals have been reportedly harvested has also 

increased, especially since 2016-2017.  

 

Figure 4.9. Spatial extent of reported harvests of distinct coral species, based on number 
of distinct 30x30 nm blocks from where harvests (of any hard corals) were reported. NB. 
Data for Homophyllia cf. australis and Lobophyllia vitiensis are combined due to 
taxonomic uncertainty and inconsistencies in reporting over time. Also, harvest levels of 
Micromussa lordhowensis are only reported since 2009-2010. Spatial information for 
harvesting was provided (DR3253iv) by Queensland Government Department of 
Agriculture and Fisheries, on May 25th, 2021.  

Given the increasing spatial extent of coral harvesting on the GBR, it would be 

expected that harvesting of any and all coral species would become increasingly 

diffuse. This pattern is indeed apparent based on the distribution of total annual 

catches (based on number of pieces) in 2006-2007 (where >53% of reported 

harvests came from just two distinct 30x30 nm blocks) versus 2019-2020 (where 

the combined harvests from the two blocks with highest levels of harvesting 

accounted for just 23% of the overall annual harvest). Nonetheless, it may be 
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possible that some corals may continue to be harvested from only limited areas, 

owing to their limited distribution or limited areas of high abundance. 

While there is evidence that some corals are harvested predominantly in relatively 

restricted areas, the maximum recorded harvest (based on annual and combined 

number of pieces) from a single 6x6 nm block was <50% for all coral species or 

species groups, for which more than 2,000 pieces were harvested in one or more 

years (Figure 4.10, Table 4.3). Overall (across all years for which data exists), 

there has been sustained high levels of harvesting for Micromussa lordhowensis, 

where >20% (61,205/ 293,094) of all pieces harvested throughout the last decade 

(since 2009-2010) have been harvested from the same 6x6 nm block (Figure 4.10). 

In some years, >40% of Micromussa lordhowensis have been harvested from this 

single 6x6 nm block (Table 4.3). Other corals for which there has been a relatively 

high (>30%) proportion of the annual harvest taken from a single 6x6 nm block 

include Acanthophyllia deshayesiana, Fimbriaphyllia paraancora, Homophyllia 

bowerbanki, and Micromussa amakusensis. Without any information on the local 

abundance of these corals in the relevant areas of concentrated fishing effort, it is 

impossible to know if this level of harvesting is sustainable (and thereby, justify 

current or increased harvest levels). Moreover, the proportion of the overall harvest 

taken from any given 6x6 nm block or 30x30 nm block, is probably less important 

than the absolute level of harvesting that occurs relative to the abundance and 

structure of the stock in those blocks. 

For most corals (including Catalaphyllia jardinei, Trachyphyllia geoffroyi, and 

Homophyllia cf. australis) harvesting appears to be broadly distributed across a 

number of different 6x6 nm blocks, though in at least some instances, this 

represents similar levels of harvesting from a number of adjacent blocks within the 

same general area (see Figure 4.10). The distribution of reported catches for 

Homophyllia cf. australis, is particularly surprising, given that genetic sequencing of 

representative colonies from various regions of the GBR, found that Homophyllia 

cf. australis, was largely restricted to inshore regions of the southern GBR 

(Pratchett et al., 2020a). The data presented herein are however, combined with 

catch reporting for Lobophyllia vitiensis, due to inconsistencies in catch reporting. 

Widespread records of harvesting for Homophyllia cf. australis, may also be 
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confounded by persistent taxonomic uncertainties. However, given the economic 

importance of this coral to the QCF, it is also likely that collectors are particularly 

focussed on detecting and collecting this coral across a broad range of habitats 

and locations.  

 

 

Figure 4.10. Distribution of total number of pieces harvested (from 2006-2007 through 2019-
2020, where data is available) across each distinct 6x6 nm blocks, for four coral species. NB. 
Data for Homophyllia cf. australis included reported harvests of Lobophyllia vitiensis due to 
taxonomic uncertainty and inconsistencies in reporting over time. Spatial information for 
harvesting was provided (DR3253iv) by Queensland Government Department of Agriculture 
and Fisheries, May 25th, 2021.  
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Table 4.3. Maximum harvest levels (percentage based on number of pieces) recorded in a single 
6x6 nm block in each of the last four catch reporting years. Values in red indicate instances where 
the maximum annual harvest from a single 6x6 nm block is >30%. Harvest level data based on data 
provided by Queensland Government Department of Agriculture and Fisheries, May 25th, 2021. 

Species/ Family 2016-2017 2017-2018 2018-2019 2019-2020 

Acanthophyllia deshayesiana 27.8 33.2 17.9 20.8 

Acroporidae (F) 5.9 9.2 6.0 6.6 

Blastomussa merleti 13.8 19.7 17.1 18.0 

Blastomussa wellsi 9.6 14.5 6.8 5.2 

Catalaphyllia jardinei 10.8 14.8 12.4 17.2 

Cycloseris cyclolites 27.1 26.7 25.5 24.2 

Cynarina lacrymalis 20.6 11.8 16.9 16.0 

Duncanopsammia axifuga 10.8 8.1 12.5 14.2 

Euphyllia glabrescens 17.4 17.8 18.4 22.7 

Fimbriaphyllia ancora 9.0 11.3 8.7 11.9 

Fimbriaphyllia paraancora 41.8 37.6 27.0 37.2 

Homophyllia cf. australis 15.1 13.5 11.3 11.0 

Homophyllia bowerbanki 11.8 37.7 10.0 11.9 

Lobophyllia vitiensis 23.0 29.2 12.0 33.5 

Micromussa amakusensis 37.0 27.4 36.7 30.9 

Micromussa lordhowensis 23.2 41.8 39.6 27.9 

Paragoniastrea australensis 13.9 10.2 7.7 9.9 

Plerogyra sinuosa 9.9 22.6 17.9 18.4 

Pocilloporidae (F) 20.9 31.9 45.2 48.6 

Trachyphyllia geoffroyi 12.0 13.5 19.0 20.0 

 

At larger scales (30x30 nm blocks) it is to be expected that an even larger 

proportion of overall or annual harvests will come from a single block (which often 

encompass multiple distinct reefs), especially if there are high levels of harvesting 

across a number of reefs or locations within the same general area. Accordingly, 

the maximum proportion of any given coral harvested from a single 30x30 nm 

block is much higher than for the maximum reported harvest levels from a single 

6x6 nm block. Most notably, a very high proportion (38.4%) of the overall harvest 

(across all years for which data exists) for Micromussa lordhowensis comes from a 

single 30x30 nm block (Figure 4.11), and in recent years, up to 59.7% of corals 

have been harvested from this same area (Table 4.4). Relatively concentrated 

harvesting of other corals (including Homophyllia cf. australis) is also much more 
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apparent when considering the distribution of reported harvests at the scale of 

30x30 nm blocks (Figure 4.11), revealing that these corals are harvested mainly 

from specific regions, rather than specific reefs or locations.  

 

 

Figure 4.11. Distribution of total number of pieces harvested (from 2006-2007 through 2019-
2020, where data is available) across distinct 30x30 nm blocks for four coral species . NB. Data 
for Homophyllia cf. australis included reported harvests of L. vitiensis due to taxonomic 
uncertainty and inconsistencies in reporting over time. Spatial information for harvesting was 
provided (DR3253iv) by Queensland Government Department of Agriculture and Fisheries, May 
25th, 2021.  

 

While it is important to assess the spatial distribution of coral harvests relative to 

the broad expanse of area of operation for the QCF, and prudent to distribute 

fishing effort to minimise localised or serial depletion of specific corals, there is no 

specific threshold (or necessary limit) on what proportion of harvests should be 
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permitted from a single 6x6 nm or 30x30 nm block. For example, it is apparent that 

a very high proportion (66.2%) of Pocilloporidae are harvested from a single 30x30 

nm block (Table 4.4), and harvests are highly concentrated even at the scale of the 

6x6 nm grid (Table 4.3), even though these corals are very abundant in a wide 

range of regions, locations and habitats. In this instance, actual harvest levels are 

very low, and unlikely to pose a major risk to local coral populations or 

assemblages. The greatest utility for data on the distribution of reported harvests is 

to determine priority locations where stock assessments and monitoring should be 

undertaken for each of the different coral species. 

Table 4.4. Maximum harvest levels (percentage based on number of pieces) recorded in a single 
30x30 nm block in each of the last four catch reporting years. Values in red indicate instances where 
the maximum annual harvest from a single 30x30 nm block is >50%. Harvest level data based on 
data provided by Queensland Government Department of Agriculture and Fisheries, May 25th, 2021. 

Species/ Family 2016-2017 2017-2018 2018-2019 2019-2020 

Acanthophyllia deshayesiana 35.0 34.5 18.1 21.3 

Acroporidae (F) 16.6 23.9 22.1 22.7 

Blastomussa merleti 31.5 23.2 27.1 28.5 

Blastomussa wellsi 20.3 14.9 19.2 20.3 

Catalaphyllia jardinei 19.4 18.0 13.7 17.6 

Cycloseris cyclolites 29.9 26.7 26.7 24.2 

Cynarina lacrymalis 35.9 22.4 30.5 21.3 

Duncanopsammia axifuga 20.6 21.2 24.1 27.1 

Euphyllia glabrescens 24.7 34.5 24.9 32.9 

Fimbriaphyllia ancora 25.1 19.5 15.5 26.0 

Fimbriaphyllia paraancora 50.4 43.4 28.9 54.4 

Homophyllia  cf. australis 39.0 28.8 24.8 29.0 

Homophyllia bowerbanki 23.8 40.4 26.1 31.8 

Lobophyllia vitiensis 39.5 29.2 21.6 48.6 

Micromussa amakusensis 50.3 29.4 36.7 40.7 

Micromussa lordhowensis 51.3 58.7 59.7 44.0 

Paragoniastrea australensis 22.5 21.2 18.3 19.5 

Plerogyra sinuosa 18.0 35.7 26.1 34.6 

Pocilloporidae (F) 32.2 40.2 66.2 62.0 

Trachyphyllia geoffroyi 21.0 26.6 32.9 35.8 
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5. Ecological Risk Assessments (ERAs) 

• ERAs were completed for the QCF in 2008 and 2013 

• ERA risk ratings and vulnerability assessments poorly reflect broader 
environmental concerns regarding hard coral species, especially considering 
that fishery-independent pressures have clearly escalated since the last ERA (in 
2013) 

5.1 ERA (2008) 

Ecological risk assessments (ERAs) are an important component of the risk- 

management approach used by the QCF for identifying species at elevated risk 

from harvesting (DEEDI, 2009; DAF, 2021a, 2021b). More specifically, these risk 

assessments should guide the subsequent management reviews and actions, 

whereby the more vulnerable a species is to fishing, the greater the level of 

precaution required for management and the quality of information needed to 

justify any specific management approach (Fletcher et al., 2003). ERA workshops 

(e.g., Roelofs, 2008) generally rely on extensive contributions from a range of 

experts and industry representatives, harnessing their collective knowledge and all 

available information to develop risk ratings for each of the harvested coral 

species; assessing risk at the level of genera or broader taxonomic groups will fail 

to capture the diversity of species within each group, which are likely to have very 

different risk factors and ratings (Roelofs, 2008). ERAs use a combination of 

likelihood and consequence scores, following Fletcher et al. (2002), to establish the 

risk posed by current and projected levels of harvesting while also considering 

other fishery-independent pressures (e.g., bleaching) facing each species. During 

the first ERA in 2008, a total of 61 hard corals (mostly at the level of genera) were 

assessed, and 10 species or genera were considered to be at elevated (albeit low) 

risk (Table 5.1); the species with the highest risk score (2) was Catalaphyllia 

jardinei, and no corals were considered to be at high or moderate risk. There was 

also limited pertinent information presented to clearly justify the different risk levels 

across different species, except for concerns raised by some European Union 

countries regarding harvests of the same species in Indonesia (Roelofs, 2008). 

The 2008 ERA was also preceded by a systematic vulnerability assessment 

(Roelofs and Silcock, 2008), which compiled information on the relative (scored on 

a 5-point scale) abundance, distribution and bleaching susceptibility of different 
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coral species. The only hard coral considered to be moderately vulnerable was 

Montipora spp. (Roelofs and Silcock, 2008), but this information (along with 

industry advice on which species were most economically important), was simply 

used to prioritise species that were considered in the ERA. 

The stated objectives of the 2008 ERA were to i) Determine the level of risk to the 

ecological sustainability of coral species and ‘living rock’ harvested in the QCF, and 

ii) Develop management responses to species identified as greater than low risk. 

While no species were identified as being greater than low risk, the 2008 ERA 

references the development of the QCF Performance Management System (PMS) 

to provide a formal process for the review of catch data (Roelofs, 2008). For each 

of the 10 species considered to be at greater than negligible risk (Table 5.1) 

performance measures were proposed to trigger further management review if 

either the annual harvest levels is >30% different from the average harvest levels 

for the preceding two years, or >80% of the annual harvest is recorded from a 

single 6x6 nm block (DEEDI, 2009). These performance measures were to be 

reported on annually in Queensland Coral Fishery Annual Status Reports (e.g., 

DEEDI, 2012), and actioned accordingly. However, performance measures were 

triggered on several occasions and for several different corals, but there was 

limited corresponding management action; 

In 2010-2011, reported harvest levels exceeded catch triggers for 

Acroporidae (DEEDI, 2012), but also for Duncanopsammia axifuga, where 

harvest levels (6,993 pieces) were 36.3% higher than average annual harvest 

levels (5,129 pieces) for the preceding two years. For Acroporidae, marked 

increases in harvest levels (82%) were attributed to changing market 

demand, though there was a commitment to document the full range of 

species collected from the Acroporid family (DEEDI, 2012). This remains an 

important requirement for effectively managing ever-increasing harvest levels 

of Acropora spp. (see section 7.1), but is yet to be undertaken. Moreover, n 

consideration was given to any other individual coral species because catch 

triggers were either not assessed, or reportedly not triggered, though it is 

unclear which data (weights versus no. of pieces) were used for these 

assessments. 
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In 2013-2014, performance measures were triggered for Micromussa 

lordhowensis, for which the relevant change in harvest levels was 78% 

(based on no. of pieces), and also for Acropora spp. and Homophyllia 

(Scolymia) spp. (DAF, 2014). Despite the large increase in reported harvest 

levels for Micromussa lordhowensis, there were no prescribed management 

actions. However, detailed vulnerability assessments were undertaken, 

coinciding with the 2013 ERA, and it was stated that the PMS would be 

updated ahead of the 2015 season, with defined management responses to 

better deal with exceeding triggers (DAF, 2014). 

5.2 ERA (2013) 

ERAs need to be updated periodically (Hobday et al., 2011), especially following 

changes in harvest levels or external pressures that might modify the vulnerability 

of harvested species. By the time the second ERA for the QCF was conducted in 

2013 (Roelofs, 2018), 5 years after the preliminary assessment, there was 

heightened sensitivity regarding the vulnerability of corals, largely motivated by the 

publication of a seminal paper (De’ath et al., 2012) showing broadscale declines in 

coral cover on the GBR over the preceding decades. This greatly increased 

awareness of the impacts of coral bleaching and other major disturbances that had 

the potential to undermine the sustainability of coral harvesting. Moreover, harvest 

levels had more than doubled for the majority of species in the period between the 

2008 and 2013 ERAs (Table 5.1). 

The 2013 ERA workshop assessed 220 individual species, and found there were 

no high risk species, 4 species at moderate risk, and 76 species at low risk in the 

fishery (Table 5.1, see also Table 6.1). Species with the highest risk score (12 out 

of 30) were Homophyllia cf. australis and Acanthophyllia deshayesiana, for which 

there were reports of localised depletion in areas of concentrated fishing activity, 

and selective depletion of larger size polyps and/ or highly desirable colour 

morphs, which is attributed to fishery impacts (Roelofs, 2018). Selectivity of 

harvesting within many species (where harvesting is limited to relatively rare colour 

morphs) is often cited as a potential mechanism for ensuring the sustainability of 

harvesting (e.g., Roelofs, 2018). However, the extent of selectivity needs to be 

explicitly assessed, while also ensuring that selective removal of specific 
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phenotypes does not undermine the viability and resilience of remaining individuals 

(e.g., Knittweis and Wolff, 2010).  

Table 5.1. ERA risk levels for QCF harvested coral species/ genera, based on 
assessments conducted in 2008 (Roleofs, 2008) and 2013 (Roelofs, 2018). Also shown is 
the change in reported harvest levels (no. of pieces) immediately prior to each 
assessment (2006-2007 and 2011-2012, respectively). Given harvest levels were not 
explicitly recorded for many of the species groups, change is based on family-level 
recording (*), where relevant. 

Species ERA 2008 
Proportional 
change in 

harvest level 

ERA 2013 

Acanthophyllia deshayesiana Negligible - Moderate 

Acropora spp. Low 4.9* Low 

Blastomussa merleti Low 1.4 Low 

Blastomussa wellsi Low 2.4 Low 

Catalaphyllia jardinei Low 2.5 Low 

Cycloseris cyclolites Negligible 3.8* Low 

Cynarina lacrymalis Negligible 1.6 Low 

Duncanopsammia axifuga Low 2.6 Low 

Euphyllia glabrescens Low 2.1 Low 

Fimbriaphyllia ancora - 3.6* Low 

Fimbriphyllia paraancora Negligible 3.6* Low 

Homophyllia cf. australis Negligible 14.3* Moderate 

Homophyllia bowerbanki Negligible 14.3* Moderate 

Leptoseris spp. - - Low 

Lobophyllia vitiensis Low 14.3* Low 

Micromussa amakusensis - 14.3* Low 

Micromussa lordhowensis Low 14.3* Low 

Montipora spp. Negligible 4.9* Low 

Moseleya latistellata - - Low 

Pachyseris spp. - - Low 

Paragoniastrea australensis - - Low 

Plerogyra spp. Low - Low 

Trachyphyllia geoffroyi Low 2.1 Moderate 

Turbinaria spp. Negligible 0.3 Low 

One of the key outcomes of the 2013 ERA was the uncertainty regarding the 

taxonomic identity of some important species (e.g., Acanthophyllia deshayesiana 

and Homophyllia cf. australis). It was also acknowledged that there was a lack of 

fishery-independent data on the distribution and abundance for many different 
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species, which could lead to erroneous conclusions about vulnerability to 

harvesting for heavily targeted coral species; this was reflected in a long list of 

knowledge gaps and research priorities identified across coral species considered 

to be at low to moderate risk (Donnelly, 2013; Roelofs, 2018). However, the 

overarching ecological impacts of coral harvesting (at the scale of the entire area of 

operation) were considered to be very minor, especially given that >30% of the 

expansive area of the GBRMP is closed to coral harvesting (and all fishing), and 

that harvesting is very selective (e.g., taking only certain colour morphs) for many 

coral species. Rather, higher risk ratings for individual coral species were attributed 

to localised effects of harvesting in restricted areas of concentrated fishing. For 

example, risk ratings ascribed to Trachyphyllia geoffroyi ranged from 1 (low) to 9 

(moderate), depending on the specific collection area (Roelofs, 2018).  

The foremost response to the 2013 ERA came from industry-led undertakings to 

develop voluntary collection standards to mitigate the risk posed by harvesting 

(and compounding impacts of environmental change) on higher risk species, and 

mainly in restricted areas of high fishery catch and effort (Donnelly, 2013). For 

example, it was suggested that harvesting of Acanthophyllia deshayesiana, 

Trachyphyllia geoffroyi and even Catalaphyllia jardinei should be subject to 

species-specific size limits in areas of historically high catch and effort (Donnelly, 

2013). While there is no available data on the size distribution of corals harvested, 

harvest levels of the these species from the relevant area (Arlington and Vlassoff 

Reefs) were reduced from 2013-2014 through to 2016-2017. However, harvest 

levels subsequently increased (especially in 2018-2019), and exceeded maximum 

annual harvest levels reported prior to 2013-2014. 
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6. Existing and proposed management arrangements 

6.1 Policy for the Management of the QCF (2016-2021) 

• The Policy for the Management of the Coral Fishery (2016-2021) 
introduced reporting of actual weights for all hard corals, but only at the level of 
overarching quota categories (e.g., all speciality corals combined) 

• Without recording and reporting of harvested weight for all individual 
species and species groups, the only way to track harvest levels is based on 
the number of pieces 

• Growth in harvest levels for individual species and species groups were 
supposed to be constrained using a Performance Management System (PMS), 
though no prescribed management actions occurred when performance 
thresholds were triggered  

The revised Policy for the Management of the Coral Fishery (2016-2021) came into 

effect on July 1st 2016 (DAF, 2016), aimed to foster growth in the fishery while also 

protecting against unsustainable harvest practices related to i) localised 

concentration of fishing effort, and ii) targeted take of highly vulnerable species. 

This policy (DAF, 2016) maintained many of the input and output controls that had 

been in place since 1997. There were however, changes in the reporting 

requirements, that were partly reflected in changes to logbook categories; the 

number of reporting categories increased from 5 species and 18 other categories 

of scleractinian coral (Supplementary Table 10.1) to 9 species and a total of 28 

different reporting categories in 2009-2010 (Supplementary Table 10.2), which was 

further increased to 19 species and a total of 41 reporting categories in 2016-2017 

(Supplementary Table 10.3). The most important change in 2016-2017 was a 

major shift in the reporting of weight aimed at addressing calls for accurate and 

transparent reporting of the weight of collected CITES listed (hard) coral in the 

fishery” noting that the [previous] quota reporting system may have resulted in 

inaccuracies and under-reporting of quota (DAF, 2016). Most critically, rather than 

estimating weight based on the relevant size categories of specialty coral, 

operators are required report the actual weight of all hard corals (including 

Acroporidae and Pocilloporidae) and report this in unload notices. Actual weights 

are however, only reported for higher level quota categories, while harvest levels 

for individual species (or species group) are only reported as the number of pieces. 
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Despite the increased number of reporting categories in 2016-2017, no species-

specific harvest limits were proposed. Rather, marked changes in annual harvest 

levels (>30% above or below the average annual harvests for the two preceding 

years) of specific species or species groups triggered a specific management 

review and corresponding management action (where necessary), as per the PMS 

(DEEDI, 2009). Performance measures were triggered in 2016-2017, whereby the 

harvest levels for Acropora spp. were reported to have increased 62% (Roelofs 

and Albury, 2018), but no prescribed management actions were taken, as occurred 

in previous years (see Section 5.1).  

Further management triggers were also proposed, if >80% of annual reported 

catches came from a single 6x6 nm block. The onus for monitoring these 

performance metrics was on fisheries managers, as it was acknowledged that 

there was limited capacity for external verification and monitoring of relevant catch 

data, due to commercial confidence surrounding the specific localities where coral 

species are harvested. This would also impede vulnerability assessments for 

CITES-listed species, though there appeared to be agreement that “public 

reporting of spatial information through the annual status reports is restricted to the 

six nautical mile scale to protect operator confidentiality” (page 11, DSEWPAC, 

2012). Nonetheless, there remain sensitivities around disclosing harvest levels of 

individual species at specific 6x6 nm blocks, though these PMS catch triggers for 

concentrated levels of harvesting were set very high (80%) and have never been 

reached or exceeded. 

6.2 QCF Harvest Strategy (2021-2026) 

• The current QCF Harvest Strategy (2021-2026) replaces the Performance 
Management System with a risk-based (tiered) approach to setting catch 
triggers 

• For Tier 1 (highest risk) species, average annual harvests are to be 
constrained to 80% of the average annual harvest levels for the specified 3-year 
reference period (2016-2017 to 2018-2019). 

• For Tier 2 (low, but significant risk) species, harvest levels are allowed to 
increase to 150% of reference harvest levels, yet reported harvest levels in 
2019-2020 still exceeded proposed catch triggers 
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The latest QCF Harvest Strategy (2021-2026) was released in August 2021 (DAF, 

2021a), and implemented in September 2021. While the overarching harvest limit 

(TACC) remains at 200,000 units/kg, with a continued split between SC (30%; 

60,000kg) and OC (70%; 140,000kg), the QCF Harvest Strategy (2021-2026) 

introduces catch triggers, which are intended to limit harvest levels of individual 

coral species to “within historic catch levels” (page 6, DAF, 2021a). QCF Harvest 

Strategy (2021-2026) explicitly recognises taxonomic (species-specific) differences 

in the risk of harvesting, and proposes a tiered approach to manage the risk of 

coral harvesting for individual coral species/ genera. Trigger levels use a multiplier 

(0.8 or 1.5), which varies depending on the specified risk level (or tier) of the 

species or species group, to limit future harvest levels relative to reference harvest 

levels (explained below). Also, “as the level of exploitation increases above historic 

levels, species will be elevated to higher levels of monitoring, assessment and 

management” (page 7, DAF, 2021a). 

Reference harvest levels represent the average annual harvest of each coral 

species/ genera during a specified 3-year reference period, from 2016-2017 

through to 2018-2019. The justification for choosing the relatively recent (2016-

2017 through 2018-2019) reference period as a benchmark for assessing and 

limiting future increases in reported harvest levels, is that it represents the earliest 

implementation for many (26%) of the reporting categories now being used 

(Supplementary Table 10.3). This reference period is also purported to represent 

“a stable period of operation for the QCF” (page 7, DAF, 2021a), which may well 

be true in terms of the continuation of management arrangements. However, the 

reported harvest levels for the proposed reference period were already well outside 

reported catch levels from previous years, with rapid and sustained growth of many 

coral species over the preceding decade (e.g., Figure 4.6). Concerns about both 

rapid and sustained growth in harvest levels of individual species/ genera were 

also raised as far back as 2012 (DSEWPAC, 2012). Indeed, the PMS (initially 

established in 2009), was intended to prevent unconstrained and unregulated 

growth in harvest levels of individual coral species, explicitly allowing for a 

maximum of 30% change in harvest levels relative to the average of two previous 

years. 
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In the QCF Harvest Strategy (2021-2026), for coral species or species groups 

(genera) for which the risk of harvesting is considered to be unacceptably high 

(Tier 1) the proposed trigger level (or harvest limit) is 80% (averaged over 2-years) 

of the relevant reference harvest level (DAF, 2021a). For Tier 2 species, the 

proposed trigger level (or harvest limit) is 1.5 times of relevant reference levels, 

and management actions are only imposed (where necessary) to “ensure catch of 

a species does not increase more than 10% above the trigger” (page 9, DAF, 

2021a). This effectively allows for a >50% increase in average annual harvest 

levels above reference harvest levels. However, the proposed reference period 

(2016-2017 through to 2018-2019) is fixed, such that long-term harvest levels will 

be sustained at or below this level. For all other species, no specific catch trigger is 

proposed, and no further management constraints are considered necessary at 

least until an ERA identifies additional species for which “fishing impacts are 

considered to generate an undesirable level of risk (moderate)” (page 7, DAF, 

2021a). 

Currently, only a single coral species (namely, Homophyllia cf. australis) is 

ascribed to Tier 1 (DAF, 2021a), making it unclear if or how information from the 

most recent ERA (Roelofs, 2018) is being used in the QCF Harvest Strategy 

(2021-2026). Notably, it is explicitly stated that “ERAs are also used to inform the 

acceptable level of risk from harvesting for coral species. If the ecological risk to a 

species is increased, then species are elevated to a higher tier” (page 6, DAF, 

2021a). While Homophyllia cf. australis had the single highest risk rating in the last 

(2013) ERA (Roelofs, 2018), three other species (Trachyphyllia geoffroyi, 

Acanthophyllia deshayesiana and Homophyllia bowerbanki) were also ascribed 

moderate risk ratings, and should also be assigned to Tier 1 (Table 6.1). However, 

two of these species (Acanthophyllia deshayesiana and Homophyllia bowerbanki) 

are not even ascribed to Tier 2 in the QCF Harvest Strategy (2021-2026).  

As a Tier 1 species, the average annual harvest of Homophyllia cf. australis should 

be limited to 17,752 pieces per year, which is approximately half of the reported 

harvest levels in 2019-2020 (Table 6.1). The relevant decision rule states that “If 

the two-year average harvest of any Tier 1 species is above 80% of the average 

historical reference period (2016-2018), management action must be in place for 
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the following fishing season to restrict species catches (i.e. TACC, trip limits, 

spatial closures)” (page 7, DAF, 2021a). However, there is a lack of clarity or 

certainty about how restraints on harvest levels might be achieved. Does this mean 

that constraints on harvest levels will not be imposed for at least 2 years after the 

implementation of the QCF Harvest Strategy (2021-2026), at the end of the 2022-

2023 reporting year, or is it possible to use retrospective data (from before the 

implementation) to establish “two-year average harvest”? How will harvest levels of 

Homophyllia cf. australis, and other species considered to be at moderate risk 

(Trachyphyllia geoffroyi, Acanthophyllia deshayesiana and Homophyllia 

bowerbanki), actually be constrained (especially if harvest levels are only ever 

reviewed after the end of each reporting year)? 

Table 6.1. Operationalising the “tier-based” risk management approach as outlined in the QCF Harvest 
strategy (2021-2026). Tier levels as listed for each species/ genera in QCF Harvest strategy (2021-2026) 
are shown, with inferred tier levels (based on current ERA risk ratings) shown in brackets. Species where 
the recent harvest level exceeds the proposed catch triggers are indicated in red. Harvest level data 
based on data provided by Queensland Government Department of Agriculture and Fisheries, May 17th, 
2021.  

Species ERA 
2013 

Harvest 
Strategy 

Tier 

Reference 
harvest 

level  

Catch 
triggers  

2019-2020 
harvest 

level  

Homophyllia cf. australis Moderate 1 (1) 22,190 17,752 36,216 

Trachyphyllia geoffroyi Moderate 2 (1) 14,609 11,687 29,159 

Acanthophyllia deshayesiana Moderate - (1) 4,177 3,341 6,057 

Homophyllia bowerbanki Moderate - (1) 2,156 1,725 2,639 

Acropora spp. Low 2 (2) 105,977 158,965 138,874 

Micromussa lordhowensis Low 2 (2) 33,169 49,754 34,509 

Catalaphyllia jardinei Low 2 (2) 17,715 26,573 24,857 

Fimbriaphyllia ancora Low 2 (2) 15,525 23,287 25,461 

Euphyllia glabrescens Low 2 (2) 10,288 15,432 21,914 

Duncanopsammia axifuga Low 2 (2) 9,661 14,491 12,204 

Cycloseris cyclolites Low - (2) 8,684 13,027 16,236 

Montipora spp. Low - (2) 6,106 9,159 12,520 

Blastomussa wellsi Low 2 (2) 4,241 6,362 5,224 

Paragoniastrea australensis Low 2 (2) 4,032 6,048 6,780 

Cynarina lacrymalis Low 2 (2) 3,365 5,047 3,847 

Plerogyra sinuosa Low - (2) 2,959 4,439 3,718 

Fimbriphyllia paraancora Low 2 (2) 1,705 2,558 3,492 

Micromussa amakusensis Low - (2) 1,238 1,858 981 

Blastomussa merleti Low - (2) 1,218 1,827 1,147 

Lobophyllia vitiensis Low - (2) 1,494 2,241 2,512 
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For Tier 2 species, presumed to represent those coral species for which there is an 

undesirable (but not unacceptable) risk posed by harvesting, the proposed catch 

triggers are 1.5 times the reference harvest levels, thereby allowing for significant 

future growth in harvest levels. Even so, recent harvest levels (2019-2020) for 

many of the coral species that are or should be (based on previous ERA 

assessments) ascribed to Tier 2, exceed the proposed catch triggers in 2019-2020 

(Table 6.1). For these species, the relevant decision rules state “management 

action (e.g. trip or catch limits, size limits or spatial/temporal closures) must be in 

place for the following fishing season [to ensure catch of a species does not 

increase more than 10% above the trigger] until a detailed review is completed, 

including whether the species should be elevated to tier 1. If the review identifies 

that a species is of increasing importance, the species may be considered for 

further risk assessment, monitoring or management action” (page 9, DAF, 2021a). 

If current harvest levels are sustained or exceeded in 2021-2022, it is presumed 

that Queensland fisheries will need to be implementing appropriate actions (though 

they are yet to be clearly established) to constrain harvest levels of these species 

in 2022-2023. At the same time a review must be undertaken to “understand the 

reason for the increased harvest” and “assess the risks” (page 9, DAF, 2021a). It is 

unclear however, what information would be obtained (or is even available) to 

moderate concerns about the risks posed by higher harvest levels. It is also 

unclear, what reference or process will be used to establish “whether the species 

should be elevated to tier 1”, or if “the species is of increasing importance”? 

Sustained or rapid increases in the reported harvest levels for individual coral 

species (see Section 7.1) mean that the risk posed by fishing has undeniably 

increased, and necessitates more careful consideration during NDF 

determinations. However, there very limited data or information available to assess 

whether increased harvest levels (let alone current or historical harvest levels) are 

negatively affecting individual coral species or stocks. This lack of stock 

assessments and monitoring also means it is very difficult to justify increased 

harvest levels for individual coral species, which should otherwise remain at 

suitably precautionary levels (Hobday et al., 2011; Smith et al., 2011). Future 

harvest levels and limits for these species should therefore, be constrained at or 

below the average annual harvest levels recorded during the proposed reference 
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period (2016-2017 through 2018-2019), which itself represents a period of 

unprecedented growth in reported harvest levels (Figure 4.3). 

The QCF Harvest Strategy (2021-2026) remains focussed on minimising the risk of 

localised depletion for individual species, proposing limit reference points where 

>50% of the average annual catch for a species in 2016-2018 (historical reference 

period) is taken from within a single 6x6 nm block (DAF, 2021a). Given the 

expansive area of operation for the QCF, and relatively diffuse catch and effort 

(see Section 4.5), reported harvest levels have not exceeded these new more 

conservative thresholds (down from 80% in the previous PMS; DEEDI, 2009) for 

any individual coral species/ genera in the last 4 reporting years, since 2016-2017 

(Table 4.3). However, there is evidence of concentrated catch and effort at regional 

scales, whereby more than 50% of reported harvest levels come from a single 

30x30 nm block (especially for Micromussa lordhowensis and Fimbriaphyllia 

paraancora), reflecting high levels of harvesting across a number of adjacent 6x6 

nm blocks. It is unknown whether these relative and absolute levels of harvesting 

pose a risk of localised depletion, though it would be prudent to monitor harvested 

species and stocks within these areas.  
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7. Additional information required to support NDF determinations 

• Marked increases in harvest levels and limits for individual coral species 
necessitate increased levels of information to support positive NDF 
determinations 

• Detailed information on the biology, ecology, and population status is also 
fundamental in setting provisional (suitably precautionary) or sustainable 
harvest limits for individual coral species 

• Despite increased knowledge and understanding of the biology and 
ecology of major target species, there remain significant data and information 
gaps that preclude inferences about sustainable harvest limits  

While there is considerable (and intentional) flexibility in the information that may 

be used in making NDF determinations (as outlined in CITES Resolution Con. 

16.7), positive NDF determinations are intended to provide assurances that the 

overall extent of harvesting (including known, inferred, projected, and estimated 

illegal harvests) will not substantially affect the survival or function of any affected 

species, either in specific areas or throughout their range (CITES, 2013). 

Moreover, the data and information required to support NDF determinations 

“should be proportionate to the vulnerability of the species concerned”, where 

vulnerability is based on “the volume of legal and illegal trade” and “intrinsic and 

extrinsic factors that increase the risk of extinction” (page 2, CITES, 2013). 

Accordingly, increased levels of information (e.g., specific data on the local 

distribution and abundance of harvest species, and stock status and trends) is 

needed to to justify increased harvest levels or limits, as well as to counter 

increased extrinsic pressures (e.g., environmental change) that may affect species’ 

vulnerability (Table 7.1).  

The minimum requirements to support positive NDF determinations are taken quite 

liberally when the risk posed by harvesting is considered to be negligible. For 

example, if the harvest levels and spatial extent of harvesting are very small 

relative to the overall abundance or distribution of the species (Level 1; Table 7.1), 

this alone may justify a positive NDF determination even without any specific 

knowledge on the biology of the species or potential impacts of harvesting (e.g., 

DEH, 2006). Notably, the Commonwealth assessment of the QCF in 2006 

concluded that QCF management arrangements were at that time, “appropriately 

precautionary” (page 18, DEH, 2006), reflecting that the limited availability of 
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fishery-independent information to assess stock status and trends was acceptable 

given very low harvest levels. Critically, however, in these instances precautionary 

harvest levels should remain in place until relevant information becomes available 

to justify increased harvest levels and limits (e.g., DEWR, 2007; Hobday et al., 

2011; Smith et al., 2011; Table 7.1). 

Table 7.1. Alternative approaches for setting harvest limits, and required levels of information required to 
support differing approaches. Importantly, the relevant harvest limits would generally increase with 
increased levels of knowledge and understanding of target stocks and species, but similarly, increased 
levels of verifiable information are required to justify increasing harvest levels and limits for CITES-listed 
species. The levels of information required are incremental, rather than independent. For example, 
comprehensive catch and effort data is required for all levels at and above Level 1. 

Level Information available Harvest limits 

0 No relevant knowledge of the species, and no recorded 
catch history 

Provisional harvest limits  

1 Comprehensive spatial and temporal catch and effort 
data 

Precautionary harvest limits 

2 Good knowledge of the biology and ecology 
(vulnerability) of targeted species, and rigorous ERA to 
consider the risk posed by sustained harvest levels 

Sustained (fixed or staged, 
step-wise changes) harvest 
limits  

3 Comprehensive information and data on the distribution, 
abundance, population structure and turnover of 
harvested species at the scale of the fishery 

Biomass-based sustainable 
harvest limits 

4 Relevant time-series (monitoring) data to establish 
population status and trends in relevant fished areas as 
well as suitable reference areas 

Maximum (adaptive) 
sustainable harvest limits 

Information needed to support (or justify) increased harvest levels, and 

corresponding harvest limits (catch triggers) for individual coral species, depends 

on the magnitude and rate of change in harvest levels and limits. Importantly, 

relatively moderate and periodic increases in harvest limits may be justified on the 

basis of a rigorous ERA (Level 2; Table 7.1), which are necessarily informed by 

comprehensive catch data and knowledge of fundamental aspects of species’ 

biology and ecology that influence their vulnerability. Any changes in proposed 

harvest limits must also be maintained for sufficient period to allow for any 

potentially negative impacts of revised harvest levels and limits to become 

apparent (e.g., up to a decade). Large or rapid changes in harvest levels 

necessitate much higher levels of information, which can really only be provided 

through dedicated research and/ or monitoring (Table 7.1) specific to each species 
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or species group. Moreover, NDF determinations are expected to be undertaken 

only for verified species or approved genera (CITES, 2016) necessitating careful 

consideration of the taxonomic status of each species. There is therefore, 

considerable information that needs to be compiled and considered in making NDF 

determinations, especially where there are apparent or specific concerns raised 

about the risk posed by harvesting for individual species or groups. This 

information is also fundamental in setting appropriate harvest limits for individual 

coral species (see Section 8). Relevant information (where available) is 

summarised below for each of the 11 species/ genera, for which there have been 

sustained or recent increases in reported harvest levels (Table 7.2). 

Increases in reported harvest levels are particularly apparent for 11 species/ 

genera (Table 7.1). For each of these species, the absolute magnitude of change 

(i.e., proportional change, regardless of time interval) in reported harvest levels 

(based on no. of pieces), prior, during and/ or post the 3-year reference period 

(2016-2017 through to 2018-2019) was >50% (or 1.5x), based on the maximum 

(long-term) change in harvest levels permitted for Tier 2 species in the current QCF 

Harvest Strategy (2021-2026). For Acropora spp., for example, recent (2019-2020) 

harvest levels are <150% of reference harvest levels, but reported harvest levels 

increased 180% (1.8x) within the reference period, from 82,279 pieces in 2016-

2017 to 144,367 pieces in 2018-2019. In general, notable and significant increases 

in reported harvest levels have resulted from either sustained increases over a 

protracted period (e.g., Homophyllia cf. australis and Micromussa lordhowensis) or 

recent and rapid increases in harvest levels, mainly since 2016-2017 (e.g., 

Trachyphyllia geoffroyi, Fimbriaphyllia ancora, Euphyllia glabrescens, and 

Cycloseris cyclolites). These marked increases in harvest levels (see also Figure 

4.6) pose a major challenge for current and future NDF determinations, especially 

given that there has not been commensurate increases in the level of information 

to justify increased harvest levels or limits (Table 7.1). At the same time, there 

have been heightened concerns about the threat posed by extrinsic (fishery-

independent) pressures and threats (Pratchett et al., 2020b), which necessitate 

even higher levels of information to support positive NDF determinations.  
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Table 7.2. Recent (2019-2020) harvest levels and change (expressed as a proportion) for species of 

concern, where reported harvest levels have increased substantially (1.5) either prior (relative to 2009-
2010 through 2011-2012), within (2018-2019 versus 2016-2017), or post (relative to 2019-2020) the 
specified reference period (2016-2017 through to 2018-2019). Also shown are the IUCN vulnerability rating 
(see also Carpenter et al., 2008) and ERA ratings for representative coral species (which are always 
conducted at the level of species). 

Species 
Reported 
harvest 
(2019-
2020) 

Change relative to 
reference period 

IUCN  
Red List 
(2008) 

QCF 
ERA  
(2013)  Prior Within Post 

1. Acropora spp. 138,874 na 1.8 1.3 
  

Acropora anthocercis -   - VU - 

Acropora echinata -   - VU - 

Acropora microclados -   - VU - 

Acropora millepora -   - NT Low 

Acropora spathulata -   - LC  

Acropora tenuis -   - NT - 

2. Homophyllia cf. australis 36,216 1.7 1.2 1.6 LC Moderate 

3. Micromussa lordhowensis 34,509 2.4 1.3 1.0 NT Low 

4. Trachyphyllia geoffroyi 29,159 2.3 3.1 2.0 NT Moderate 

5. Fimbriaphyllia ancora 25,461 na 1.2 1.6 VU Low 

6. Catalaphyllia jardinei 24,857 1.2 1.6 1.4 VU Low 

7. Euphyllia glabrescens 21,914 2.0 1.2 2.1 NT Low 

8. Cycloseris cyclolites 16,236 na 2.1 1.9 LC Low 

9. Montipora spp. 12,520 na 1.5 2.1 
 

- 

Montipora caliculata -   - VU Low 

Montipora danae -   - LC - 

Montipora nodosa -   - NT - 

Montipora verrucosa -   - LC - 

10. Duncanopsammia axifuga 12,204 1.4 1.5 1.3 NT Low 

11. Acanthophyllia deshayesiana 6,057 1.2 1.6 1.5 NT Moderate 

It is acknowledged that QCF harvest levels of hard corals (across all species) are 

still well within legislated and sustained catch limits (e.g., 60,000 kg for specialty 

coral species), and that management arrangements have been improved to 

address previous ecological concerns (e.g., localised depletion). However, NDF 

determinations apply to individual coral species, and increases in the reported 

harvest levels of several individual coral species (especially since 2018-2019), 

include several species that were previously identified as CITES species of 

concern (e.g., Acropora spp., Trachyphyllia geoffroyi, Micromussa lordhowensis, 



 

NDF Assessment – Queensland Coral Fishery   Page 68 

Homophyllia cf. australis, Duncanopsammia axifuga, Euphyllia glabrescens, and 

Catalaphyllia jardinei; DEEDI, 2012; DAF, 2014). There have also been concerted 

calls for dedicated research and monitoring of heavily harvested and highly 

vulnerable coral species in Queensland for >20 years (e.g., Harriot, 2001; Jones et 

al., 2017). However, there has been very limited relevant research (see Pratchett 

et al., 2020a), and there remains limited available data or information to infer or 

establish sustainable harvest limits of any or all harvested coral species. There has 

also been limited dedicated monitoring to assess stock status or trends (Jones et 

al., 2017), which might otherwise be used to infer that sustained harvest levels are 

within sustainability bounds. 

7.1 Acropora spp. 

 

Family: Acroporidae 

IUCN Red List Category: Vulnerable to Least Concern 
(depending on specific species) 

QCF Risk Rating: Negligible to Low (Table 6.1); CITES 
species of concern (e.g., DAF, 2014) 

Taxonomic References: Cowman et al., 2020 

Biology and Ecology – Acropora spp. are the most diverse genera of hard corals, 

accounting for 30% of all reef-building (hermatypic) coral species (Madin et al., 

2016). They exhibit a wide variety of growth forms based on variation in the size, 

shape and spacing of individual branches that extend medially through the growth 

of axial corallites. Acropora spp. are also relatively unique in having highly 

perforate skeletons, which partly accounts for their potentially rapid growth 

(Pratchett et al., 2015). Acropora corals are colonial and can grow to very large 

sizes (several metres across), but are also highly vulnerable to a wide range of 

disturbances (e.g., storms and cyclones, outbreaks of coral predators, as well as 

coral disease and bleaching), which often constrains the size and longevity of 

individual colonies (e.g., Wakeford et al., 2008; Pratchett et al., 2013).  

Acropora corals are hermaphroditic, broadcast spawners (Baird et al., 2009) that 

generally release large numbers of gamete bundles (containing both eggs and 

sperm) during highly concentrated mass-spawning. Fertilized eggs develop into 

motile larvae that may be capable of settling with several days (Figueiredo et al., 
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2013), but can also remain in the plankton for several months before settling 

(Connolly and Baird, 2010), allowing for larval dispersal over large distances. 

Settlement rates are also typically very high in areas where Acropora spp. are 

abundant, but are sensitive to regional declines in the abundance of reproductive 

colonies (Gilmour et al., 2013; Hughes et al., 2019). 

Taxonomy – The molecular (genetic) basis of species-level taxonomy for Acropora 

spp. is largely unresolved, due to the limited systematic resolution that was 

possible using traditional genetic markers (Cowman et al., 2020). However, 

Cowman et al. (2020) have demonstrated the utility of genomic capture methods to 

distinguish putative species of Acropora, which paves the way for rigorous and 

robust delineation of species. 

Geographic range – Many Acropora species have been recorded throughout 

large areas of the Indo west-Pacific (e.g., Acropora microclados; Figure 7.1), but 

these distribution maps may need to be revised following resolved taxonomy.  

 

Figure 7.1. Global distribution range of Acropora microclados. Dark green areas are confirmed 

records, light green areas are strongly predicted records (from Veron et al., 2021). NB. This 

information is likely to change with resolved taxonomy. 

Pressures and Threats – Acropora corals are particularly sensitive to changing 

environmental conditions and increasing disturbance regimes (e.g., Carpenter et 

al., 2008; Pratchett et al., 2020c). Accordingly, the abundance and cover of 

Acropora corals has declined dramatically in recent decades across many reef 

regions (e.g., Gardner et al., 2003; McWilliam et al., 2020; Pratchett et al., 2020c), 

and is often failing to recover in the face of increasing incidence of major 

disturbances (e.g., Madin et al. 2018) and escalating human pressures (Ortiz et al., 

2021). Acropora corals are particularly susceptible to environmental change, and 
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are among the first corals to bleach and die during severe heatwaves (Hughes et 

al., 2018). Overall abundance of Acropora corals on the GBR declined markedly 

due to recent mass-bleaching events (e.g., Pratchett et al., 2021), and though 

there has been subsequent recovery, these recovering coral assemblages will be 

particularly vulnerable to future marine heatwaves and mass-bleaching episodes 

(Pratchett et al., 2020c; see also AIMS 2021). 

The cumulative pressures facing Acropora spp., and the vulnerability of these 

ecologically important reef-building corals (Wolff et al., 2018; Ortiz et al., 2018, 

2021), is partly reflected in concerted efforts to restore Acropora spp. (and other 

fast-growing coral taxa) on the GBR (e.g., Howlett et al., 2021). The imperative for 

(and investment in) coral reef restoration is also expected to increase over time 

due to further increases in disturbances and pressures on coral reefs (Vercelloni et 

al., 2020). Critically, rapid recovery of coral assemblages (largely due to rapid 

growth of Acropora spp.) in the aftermath of previous disturbances (e.g., Linares et 

al., 2011; AIMS, 2021) increases vulnerability to future disturbances and increases 

volatility in the structure and function of coral reef ecosystems. Effects of 

harvesting Acropora spp., which are compounded by pre-existing disturbances and 

pressures, will therefore, need to be carefully managed. 

Harvesting – Acropora corals on the GBR are harvested both as fragments 

(largely taken from the outer edge of large colonies) and entire colonies, where 

suitably small and appropriately shaped. While fragmenting large colonies may 

sometimes result in unintended breakage of additional branches, the recovery 

potential of these colonies is very high, especially if the majority (>50%) of the 

original colony remains intact. By contrast, colonies that are removed in their 

entirety can only be replaced through settlement and subsequent growth of entirely 

new colonies, which is a slow process relative to the growth and recovery of 

remnant Acropora colonies (Gilmour et al., 2013). 
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Figure 7.2. Interannual changes in reported harvest levels Acroporidae (mostly Acropora spp.) 

from 2006-2007 through 2019-2020, showing overall harvest levels (solid line) and also reported 

harvests from four individual 6x6nm blocks (dashed lines, and plotted on secondary axis), which 

account for most (collectively 20.8%) of reported harvesting. Harvest level data (DR3253iv) 

provided by Queensland Government Department of Agriculture and Fisheries, on May 25th, 2021. 

Reported harvest levels for Acropora spp. increased >75% from 82,279 pieces in 

2016-2017 to 144,367 pieces in 2018-2019 (Figure 4.6), building on sustained 

increases in reported harvesting of Acroporidae since 2006-2007 (Figure 7.2).  

Acroporidae have been reported to be harvested from a very wide range of regions 

(104 distinct 30x30 nm blocks) on the GBR, representing 77.0% of areas (135 

distinct 30x30 nm blocks) where coral harvesting has occurred since 2006-2007. 

Historically, much (up to 30% in 2011-2012, and 9.4% across the entire period) of 

the reported harvesting has occurred in a single 6x6nm block (Figure 7.2), but 

there have been marked increases in reported harvested from a number of 

additional blocks, especially since 2016-2017. 

Population status and trends – Extensive data on the population status and 

trends for Acropora spp. is available from the AIMS long-term monitoring program 

(e.g., Osborne et al., 2011; Johns et al., 2014), at least for relatively shallow reef 

fore-reef habitats at select monitoring reefs. These data show that there has been 
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marked fluctuations in the abundance of Acropora spp., corresponding with spatial 

and temporal incidence of major disturbances (Osborne et al., 2011), and relatively 

rapid recovery in the aftermath of major disturbances (Johns et al., 2014). It is 

expected however, that Acropora spp. will become less abundant and less resilient 

with increasing incidence and severity of severe heatwaves, due to anthropogenic 

climate change (Hughes et al., 2018, 2019). The relevance of this data is only 

limited by incomplete knowledge and understanding of range of Acropora species 

that are harvested (and the proportions in which they are harvested), and their 

individual vulnerabilities and population trends. 

Recent fishery-independent surveys in reef areas where Acropora spp. are 

harvested (Pratchett, 2021) recorded mean biomass estimates for Acropora spp. 

ranging from 34.4 kg per hectare in the central GBR to 62.8 kg per hectare in the 

northern GBR. Given the vast area of coral reef habitat within the GBR (>2 million 

hectares), these data would suggest that biomass-based sustainable harvest limits 

for Acropora spp. would greatly exceed current harvest levels and limits. Harvest 

limits will however, need to consider the proportionate harvest levels for individual 

species, and be adjusted (where necessary) if there are sustained declines in 

recorded cover of Acropora spp. across the GBR. 

Knowledge gaps and Research priorities – The main priority to assure the 

sustainability of ongoing harvests of Acropora corals is to clearly document which 

species are being targeted and assess the specific abundance of these species in 

major harvest areas. This may however, be partly constrained (at least in the short-

term) until the taxonomy of Acropora spp. is suitably refined. 

Acropora corals are also extremely amenable to repeated fragmentation and ex 

situ propagation, which could greatly reduce pressure on wild stocks and species. 

Unlike many of the other heavily harvested corals (where it is necessary to assess 

and develop procedures for captive breeding) there are few impediments to the 

rapid implementation and up-scaling of ex situ growth and propagation for 

Acropora corals. Moreover, asexual reproduction, through fragmentation, largely 

assures that original colour and growth form of coral colonies will be retained. 
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7.2 Homophyllia cf. australis 

 

Family: Lobophyllidae 

IUCN Red List Category: Least Concern  
(last assessed in 2008)  

QCF Risk Rating: Moderate (2013 ERA) 
Tier 1 in QCF Harvest Strategy (2021-2026) 

Taxonomic References: Arrigoni et al. (2014); Arrigoni et al. 
(2016) 

Biology and Ecology - Homophyllia cf. australis is a single polyp (monostomatous 

or solitary) species with polyps shaped like a disk or saucer. This species can be 

free-living or attached to the substrate by a broad or narrow stem. Very little is 

known regarding the biology and ecology of Homophyllia cf. australis and most 

information comes from recent research (Pratchett et al., 2020a). This species is a 

hermaphroditic broadcast spawner (Pratchett et al., 2020a). Extensive histological 

analyses (measurement of oocyte area) of Homophyllia cf. australis samples from 

Queensland have shown that this species may spawn before (up to 1-month prior) 

the peak spawning season for most broadcast spawning species (Pratchett et al., 

2020a). Homophyllia cf. australis also appears to be capable of reproducing at 

relatively smaller sizes, where > 50% of colonies are reproductively mature at 64 

mm diameter (Pratchett et al., 2020a).  

Taxonomy - There is considerable uncertainty surrounding the taxonomy of 

Homophyllia cf. australis, questioning the relevance of reported distributions. 

Recent genetic analyses of monostomatous corals collected by Australian coral 

fisheries have revealed at least three distinct genetic lineages (or species); i) 

Homophyllia cf. australis which was restricted to samples from the GBR, 

Queensland, and only represented in collections from the southern GBR, ii) 

Micromussa pacifica which was also recorded only among the samples provided 

from the GBR, Queensland, and iii) an undescribed species which is strongly 

differentiated from both Homophyllia cf. australis and Micromussa pacifica and 

includes all samples that were provided from Western Australia and the Northern 

Territory (Pratchett et al., 2020a). 
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Geographic range – Based on Veron et al. (2021) the reported distribution for 

Homophyllia cf. australis, or rather Parascolymia australis (which is considered to 

be the relevant nomenclature by Veron et al., 2021) cover a total of 43 ecoregions 

representing 28.7% of global ecoregions and 32.3% of ecoregions in the Indo-

Pacific region (Figure 7.3), concentrated in the Indo-Pacific archipelago. However, 

this may represent the cumulative distribution for two or more distinct species. 

 

Figure 7.3. Global distribution range of Parascolymia australis. Dark green areas are confirmed 

records, light green areas are strongly predicted records (from Veron et al., 2021). NB. This 

information is likely to change with resolved taxonomy.   

Pressures and Threats - Recent mass bleaching (Pratchett et al., 2021) certainly 

affected reefs within the distribution range of Homophyllia cf. australis, and 

experimental studies suggest that this species is sensitive to elevated 

temperatures (Pratchett et al., 2020b). However, harvesting is likely the foremost 

threat; Homophyllia cf. australis was the most heavily harvested single coral 

species (36,216 pieces or colonies) in 2019-2020, and there has been sustained 

high levels of harvesting for at least a decade. The localised depletion of 

Homophyllia cf. australis from particular areas, which are almost universally 

harvested as whole specimens, may also undermine capacity for reproduction and 

recovery. For example, regional declines in the abundance of other broadcast 

spawning corals has been shown to impair recruitment and population 

replenishment (Hughes et al., 2000), which may be further suppressed by regional-

scale ocean warming and coral bleaching (Hughes et al., 2019).  

Harvesting - Reported harvests of Homophyllia cf. australis up until 2015-2016 

were recorded as Lobophyllia vitiensis (Figure 4.6), but then split thereafter. The 

clear differentiation in harvest levels of Homophyllia cf. australis versus Lobophyllia 

vitiensis in 2016-2020, suggests that previous harvest records of Lobophyllia 
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vitiensis (prior to 2016) were predominantly comprised of Homophyllia cf. australis 

(Figure 4.6), though it is not possible to definitively disaggregate these data. 

Harvest levels of both Homophyllia cf. australis and Lobophyllia vitiensis (data 

combined) been steadily increasing since 2006 and over 20,000 individual pieces 

have been collected annually since 2016. High harvest levels of entire corals in 

areas of concentrated fishing effort may pose significant risk of localised depletion, 

especially given fairly moderate densities recorded in recent surveys (Pratchett et 

al., 2020a). 

 

Figure 7.4. Interannual changes in reported harvest levels Homophyllia cf. australis and 

Lobophyllia vitiensis (data combined) from 2006-2007 through 2019-2020, showing overall harvest 

levels (solid line) and also reported harvests from four individual 6x6nm blocks (dashed lines, and 

plotted on secondary axis), which account for most (collectively 32.4%) of reported harvesting. 

Harvest level data (DR3253iv) provided by Queensland Government Department of Agriculture and 

Fisheries, on May 25th, 2021. 

Harvesting of Homophyllia cf. australis (including Lobophyllia vitiensis) on the GBR 

has been reported from 97 (71.9%) distinct 30x30 nm blocks. However, the 

majority (81.2%; 196,920 out of 240,171) of Homophyllia cf. australis have been 

harvested from just 5 distinct 30x30 nm blocks, all in near shore areas of the 

southern GBR. It is possible that the relatively low number of corals collected 
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outside of these areas are a distinct species, though this will require detailed 

sampling and genetic sequencing to resolve. Throughout the period from 2006-

2007 through 2019-2020, Homophyllia cf. australis and Lobophyllia vitiensis have 

been mainly harvested from the same four 6x6nm blocks (Figure 7.2), which 

collectively account for 32.4% of all harvests. However, very high harvest levels 

were reported from an altogether different 6x6nm block in 2017-2018, and 

relatively low harvesting (albeit only temporarily) was reported from traditional 

areas that supported the majority of harvesting (Figure 7.2). 

Population status and trends – The population status and trends for Homophyllia 

cf. australis in Queensland waters are not known, and this uncertainty is 

compounded by questions regarding the taxonomy and relevant distribution of this 

species, which may be restricted to the southern GBR.  

Recent fishery-independent surveys (Pratchett et al., 2020b) revealed low densities 

(5.4 individuals per 50m2 ± 0.7SE) and biomass (0.3 kg per 50m2 ± 0.1SE) of 

Homophyllia cf. australis in fished areas in the southern GBR, but it is unknown 

how these compare to the densities and biomass historically or in unfished areas. 

These data have limited utility justifying current harvest levels, nor establishing the 

biomass-based sustainable harvest limits for Homophyllia cf. australis without 

improved understanding of their distribution and abundance patterns. 

Knowledge gaps and Research priorities – The foremost research priority for 

Homophyllia cf. australis is to resolve its’ taxonomic identity and affinities with other 

similar monostomatous corals from the family Lobophyllidae, and thereafter, 

resolve the distributional limits and area of extent for each species. Given the 

importance of this species for the QCF, and large increases in reported harvest 

levels (mostly from within a restricted area), Homophyllia cf. australis is also a 

prime candidate for direct monitoring of abundance and fishery impacts. 

Establishing the abundance of Homophyllia cf. australis within very limited areas 

where this species is predominantly harvested is also extremely tractable (e.g., 

Pratchett et al., 2020a), though complementary sampling should also be conducted 

at nearby relevant reference locations, where fishing is not permitted (subject to 

approval and permitting by GBRMPA).  
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Pressure on wild stocks of Homophyllia cf. australis may be reduced through 

captive breeding, though it is first necessary to establish the capacity to produce 

offspring of specific colours, thereby understanding the genetic versus 

environmental determinants of vibrant colours. 

7.3 Micromussa lordhowensis 

 

Family: Lobophyllidae 

IUCN Red List Category: Near Threatened  
(last assessed in 2008)  

QCF Risk Rating: Low (2013 ERA);  
CITES species of concern (e.g., DAF, 2014) 

Taxonomic References: Arrigoni et al. (2016) 

Biology and Ecology - Micromussa lordhowensis grows as massive colonies, with 

laterally compressed corallites of uneven height. Colonies have a thick fleshy 

mantle which is covered by fine papillae. Micromussa lordhowensis are often found 

in shallow, turbid reef environments. This species is a hermaphroditic broadcast 

spawner that releases large gamete bundles during spawning. Post-settlement 

survival is typically low, and growth rates of recruits are relatively slow (2 mm over 

8 months) (Wilson and Harrison, 2005). However, Micromussa lordhowensis larvae 

can be competent for up to 78 days (Wilson and Harrison, 1998), hence there is 

potential for long-distance dispersal to reefs that may be more favourable for post-

settlement survival and growth. 

Taxonomy – Micromussa lordhowensis was previously classified as Acanthastrea 

lordhowensis, but recent phylogenetic and morphological analyses have shown it is 

more appropriately placed within the genus Micromussa (Arrigoni et al., 2016). 

While Micromussa lordhowensis is recognised from several distinct locations 

around eastern Australia (including Lord Howe Island; Arrigoni et al., 2016), the 

broader geographical distribution and taxonomic identity of this species remains 

unclear. 

Geographic range – Confirmed and strongly predicted records of Micromussa 

lordhowensis cover a total of 65 ecoregions representing 43.3% of global 

ecoregions and 48.9% of ecoregions in the Indo-Pacific region (Veron et al., 2021), 
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occurring throughout the Indo west-Pacific. They are generally uncommon, but can 

be relatively abundant in some areas. Despite being widely distributed (Figure 7.5), 

the majority of the Micromussa lordhowensis reported by the QCF come from the 

Mackay and southern Queensland regions.  

 

Figure 7.5. Global distribution range of Micromussa lordhowensis. Dark green areas are confirmed 

records, light green areas are strongly predicted records (from Veron et al., 2021). 

Pressures and Threats – Aside from harvest pressure, the most important known 

threats to Micromussa lordhowensis on the GBR are widespread and increasing 

effects of climate change and other increasing anthropogenic threats. Recurring 

mass bleaching events have affected reefs within the distribution range of 

Micromussa lordhowensis (e.g., Hughes et al., 2017, 2018; Pratchett et al., 2021). 

Moreover, experimental studies suggest that Micromussa lordhowensis is very 

sensitive to environmental changes (Pratchett et al., 2020b), with 100% mortality 

recorded when colonies from the southern GBR were exposed to elevated 

temperatures.  

Harvesting –Micromussa lordhowensis are one of the foremost target species in 

the QCF, and there have been significant and protracted increases in reported 

harvest levels from 16,249 pieces in 2009-2010 to 40,308 pieces in 2018-2019 

(Figure 7.6). Despite sustained and increasing levels of harvesting, there is 

purported to be high selectivity for specific colour morphs (Roelofs, 2018); most 

colonies of Micromussa lordhowensis are uniform brown or green in colour, 

whereas harvesting is restricted to red, yellow or rainbow colour morphs. However, 

the proportional abundance of highly desirable colour morphs (especially in areas 

of concentrated harvesting) is yet to be established. 
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Figure 7.6. Interannual changes in reported harvest levels (no. of pieces) for Micromussa 

lordhowensis from 2009-2010 through 2019-2020, showing overall harvest levels (solid line) and 

also reported harvests from three individual 6x6nm blocks (dashed lines, and plotted on secondary 

axis), which account for most (collectively 35.5%) of reported harvesting. Harvest level data 

(DR3253iv) provided by Queensland Government Department of Agriculture and Fisheries, on May 

25th, 2021. 

Like other colonial corals, resilience to harvesting may be ensured by taking only a 

portion (<50%) of Micromussa lordhowensis colonies, thereby allowing for rapid 

recovery through re-growth, rather than taking entire colonies which can only be 

replaced if there is effective reproduction and settlement. 

Harvesting of Micromussa lordhowensis on the GBR has been reported from 72 

(53.3%) distinct 30x30 nm blocks. However, most (53.8%; 157,631 out of 293,192 

pieces) of Micromussa lordhowensis have been harvested from 2 adjacent 30x30 

nm blocks, in near-shore areas of the southern GBR. These areas may support 

usually high abundances of Micromussa lordhowensis, or disproportionate 

abundances of highly desirable colour morphs. 

Reported harvest levels from individual 6x6nm blocks have fluctuated among 

years, with apparent increases in harvest levels reported for the single block that 

accounts for most (20.9%) of the reported harvests of Micromussa lordhowensis 
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(Figure 7.12). There has been an apparent decline in harvest levels reported from 

one block and low levels of harvesting reported from 2017-2018 (Figure 7.12). It is 

unknown if this is due to localised depletion, or changing fishing practices that were 

independent of changes in abundance of these corals. 

Population status and trends – The population status and trends for Micromussa 

lordhowensis in Queensland waters are not known, but their abundance may have 

declined in areas affected by severe heatwaves and coral bleaching. Most notably, 

this species appears to be particularly susceptible to elevated temperatures 

(Pratchett et al., 2020b), potentially explaining why it is most abundant on high 

latitude reefs (Arrigoni et al., 2016).  

Recent fishery-independent surveys (Pratchett et al., 2020a) recorded low 

densities (2.3 colonies per 50m2 ± 0.4SE) and biomass (0.6 kg per 50m2 ± 0.2SE) 

of Micromussa lordhowensis even in the southern GBR. These data would suggest 

that Micromussa lordhowensis is generally uncommon (Pratchett et al., 2020a), but 

may be abundant in very specific habitats and areas. It is also unknown how the 

size and abundance of Micromussa lordhowensis in areas subjected to sustained 

harvest pressure compare to the densities and biomass historically, or in unfished 

areas. These data have limited utility justifying current harvest levels, nor 

establishing the biomass-based sustainable harvest limits for Micromussa 

lordhowensis without improved understanding of their distribution and abundance 

patterns. 

Knowledge gaps and Research priorities - Further research on Micromussa 

lordhowensis is warranted, mainly focussed on resolving potential taxonomic 

issues and the true geographical distribution and habitat associations. Explicit 

sampling also needs to be conducted in major harvest areas to provide more 

robust estimates of stock size, and also assess the proportion of colonies that are 

and are not susceptible to harvesting, based on colour and form. 

Asexual propagation (fragging) of this species provides considerable opportunity to 

reduce wild harvest, and will likely preserve the colour of successive generations of 

fragments, though this does need to be explicitly tested. 
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7.4 Trachyphyllia geoffroyi 

 

Family: Merulinidae 

IUCN Red List Category: Near Threatened  
(last assessed in 2008)  

QCF Risk Rating: Moderate (2013 ERA);  
CITES species of concern (e.g., DAF, 2014) 

Taxonomic References: Huang et al. (2014) 

Biology and Ecology - Trachyphyllia geoffroyi colonies are flabello-meandroid, 

and often hourglass shaped. They are free-living and solitary, and often found in 

inter-reef environments, on soft sand or muddy substrates around continental 

islands. Juvenile corals initially settle on, and attach to, hard substrates (e.g., rocks 

or shells), but later break off as they get bigger and heavier, becoming free-living 

polyps with a cone-shaped bottom that helps them anchor in soft bottom 

environments (Fisk 1983). Histological analysis reveals that Trachyphyllia geoffroyi 

is a hermaphroditic broadcast spawner (Pratchett et al., 2020a). Preliminary 

studies of growth rates in the field (Pratchett et al., 2020a) suggested that these 

corals are very slow growing and long-lived, with negligible change in the size of 

corals recorded over 1-2 years. 

Taxonomy - Despite apparent differences in size, shape and colouration (e.g., 

from the northern versus southern GBR), recent genetic sequencing did not 

distinguish Trachyphyllia geoffroyi from Queensland and Western Australia, let 

alone from different regions of the GBR (Pratchett et al., 2020a). 

Geographic range - Confirmed and strongly predicted records of Trachyphyllia 

geoffroyi cover a total of 69 ecoregions representing 46% of global ecoregions and 

51.9% of ecoregions in the Indo-Pacific region (Figure 7.7; Veron et al., 2021), 

occurring throughout the Indo west-Pacific. They are generally rare on reefs, but 

common around continental islands and in some inter-reef areas. Trachyphyllia 

geoffroyi is the only extant species in the genus Trachyphyllia (Huang et al., 2014).  
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Figure 7.7. Global distribution range of Trachyphyllia geoffroyi. Dark green areas are confirmed 

records, light green areas are strongly predicted records (from Veron et al., 2021). 

Pressures and Threats - While Trachyphyllia geoffroyi readily bleaches when 

exposed to elevated temperatures, it rarely succumbs to temperature stress and is 

much more resilient to environmental change than any of the other coral species 

examined (Pratchett et al., 2020b). The risk posed by marine heatwaves for 

Trachyphyllia geoffroyi may be moderated by their tendency to occur in relatively 

deep, inter-reef habitats, where bleaching incidence has not been specifically 

assessed. Unattached colonies of Trachyphyllia geoffroyi may however, be 

vulnerable to displacement during severe storms or cyclones.  

Trachyphyllia geoffroyi is heavily harvested by the QCF, and considered to be 

particularly prone to localised depletion in areas of sustained and concentrated 

fishing effort. Trachyphyllia geoffroyi can have very high abundance and biomass 

in specific habitats; however, most corals are harvested as relatively small and 

discrete colonies, from areas with fairly moderate abundance and biomass. 

Harvesting of entire colonies may reduce the density of coral broodstock in the wild 

and impair recruitment and population replenishment, though patterns of 

recruitment and population replenishment are not known for Trachyphyllia 

geoffroyi. 

Harvesting – Reported harvest levels for Trachyphyllia geoffroyi (based on the 

number of pieces retained annually) from the GBR consistently averaged around 

7,500 pieces per year from 2006-2007 through 2017-2018, before increasing to 

24,188 pieces in 2018-2019 and 29,159 pieces in 2019-2020. This is an increase 

of 70-75% in just the last few years (Figure 7.8). Although widely distributed and 

abundant in certain habitats (Roelofs, 2018), the slow growth currently reported for 
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these corals (Pratchett et al., 2020a) may greatly increase their vulnerability to 

over-exploitation, and it is unknown to what extent localised fisheries depletion and 

effective reductions in mean coral size may undermine reproductive capacity and 

population viability. 

 

Figure 7.8. Interannual changes in reported harvest levels (no. of pieces) for Trachyphyllia 

geoffroyi from 2006-20070 through 2019-2020, showing overall harvest levels (solid line) and also 

reported harvests from four individual 6x6nm blocks (dashed lines), which account for most 

(collectively 35.5%) of reported harvesting. Harvest level data (DR3253iv) provided by Queensland 

Government Department of Agriculture and Fisheries, on May 25th, 2021. 

Harvesting of Trachyphyllia geoffroyi on the GBR has been reported from a 

relatively limited, but increasing number of distinct 30x30 nm blocks (Figure 4.8). 

Harvesting is relatively evenly apportioned across a number of distinct blocks, and 

from several distinct regions (e.g., northern and southern GBR). Reported harvest 

levels from individual 6x6nm blocks have fluctuated among years, though apparent 

increases in overall harvest levels since 2017-2018 are attributable to increased 

harvested levels across all four distinct blocks that account for the majority 

(collectively 35.5%) of reported harvesting (Figure 7.8). Importantly, there is no 

evidence of sustained declines in reported harvest levels at key harvest locations 
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do not show, as would be expected if purported localised depletion of Trachyphyllia 

geoffroyi (e.g., Roelofs, 2018) had lasting effects of harvest levels.  

Population status and trends – The population status and trends for 

Trachyphyllia geoffroyi in Queensland waters are not known, and given that they 

generally occur in inter-reef habitats, reported declines in abundance of corals in 

shallow reef habitats across the GBR (e.g., Mellin et al., 2019) is of limited 

relevance.  

Recent fishery-independent surveys (Pratchett et al., 2020a) recorded moderate 

densities (13.8 individuals per 50m2 ± 2.1SE), but low biomass (0.7 kg per 50m2 ± 

0.1SE) of Trachyphyllia geoffroyi. The estimated biomass of all colonies surveyed 

totalled 13.0 kg (Pratchett et al., 2020a), though Trachyphyllia geoffroyi was 

recorded in a number of disparate locations across the GBR. These data have no 

utility justifying current harvest levels, nor establishing the biomass-based 

sustainable harvest limits for Trachyphyllia geoffroyi. It is also unknown how the 

size and abundance of Trachyphyllia geoffroyi in areas subjected to sustained 

harvest pressure compare to the densities and biomass historically, or in unfished 

areas. 

Knowledge gaps and Research priorities – Further research on population 

dynamics and turnover for Trachyphyllia geoffroyi is critically needed to understand 

the capacity of this species to recover from localised disturbances (including 

localised fisheries depletion). Most importantly, we need to understand 

replenishment processes, including reproduction, larval development, settlement 

rates and habitat requirements, as well as growth and survival of juveniles. This 

information will not only inform fisheries management, but help determine the 

viability of captive breeding and rearing. 
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7.5 Fimbriaphyllia ancora 

 

Family: Euphyllidae 

IUCN Red List Category: Vulnerable  
(last assessed in 2008)  

QCF Risk Rating: Low (2013 ERA) 

Taxonomic References: Luzon et al. (2017) 

Biology and Ecology - Fimbriaphyllia ancora forms large flabello-meandroid 

colonies with polyps that have tubular tentacles with no side branches but with 

anchor- or bean-shaped tips. The polyps extend during the day and only partially at 

night, but the skeleton is obscured unless the tentacles are contracted. When 

feeding, the tentacles usually elongate. Large colonies are usually found in shallow 

environments exposed to moderate wave action. Fimbriaphyllia ancora are 

gonochoric, producing only male or female gametes within each colony. During 

spawning, gametes are released in synchrony for external fertilisation (Twan et al., 

2003). 

Taxonomy – Recent molecular analysis has verified that the genus Euphyllia 

should be split into two genera: Euphyllia and Fimbriaphyllia; with Fimbriaphyllia 

ancora classified under the latter (Luzon et al., 2017). The dichotomy between 

these two genera is supported by divergence in polyp shape and length, sexuality, 

and reproductive mode. 

Geographic range – Confirmed and strongly predicted records of Fimbriaphyllia 

ancora cover a total of 68 ecoregions representing 45.3% of global ecoregions and 

51.1% of ecoregions in the Indo-Pacific region (Figure 7.9; Veron et al., 2021), 

occurring throughout the Indo west-Pacific. They are seldom common, but may be 

a dominant species on protected horizontal substrates and on rocky outcrops in 

high latitude locations.  
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Figure 7.9. Global distribution range of Fimbriaphyllia ancora. Dark green areas are confirmed 

records, light green areas are strongly predicted records (from Veron et al., 2021). 

Pressures and Threats - Aside from harvest pressure, the most important known 

threat to Fimbriaphyllia ancora on the GBR are widespread and increasing effects 

of climate change and other increasing anthropogenic threats. Recurring mass 

bleaching events have certainly affected reefs within the distribution range of 

Fimbriaphyllia ancora (e.g., Hughes et al., 2017, 2018; Pratchett et al., 2021). 

However, the specific thermal sensitivity and bleaching susceptibility of 

Fimbriaphyllia ancora is unknown. 

Harvesting - Harvests of Fimbriaphyllia ancora and other Euphyllia spp. (except 

for Euphyllia glabrescens), were not distinguished (reported as Euphyllia spp.) prior 

to 2016-2017 (Figure 7.10). High harvest levels for Fimbriaphyllia ancora from 

2016-2017 onwards, suggests that Fimbriaphyllia ancora made up a considerable 

proportion of previous harvest levels of Euphyllia spp. There was a consistent 

increase in harvest levels of Euphyllia spp. between 2006 and 2016. Harvest levels 

averaged at ~14,000 pieces between 2016 and 2018 (start of species-level 

reporting for Fimbriaphyllia ancora), but has since increased at a rate of 25-30% 

per year (18,275 pieces in 2018-2019; 25,461 pieces in 2019-2020). The risk 

posed by harvesting may be partly moderated by selectivity for specific colour 

morphs (Roelofs, 2018); most colonies of Fimbriaphyllia ancora are brown, 

whereas harvesting is restricted to green, pink and peach colour morphs. However, 

the proportional abundance of highly desirable colour morphs (especially in areas 

of concentrated harvesting) are yet to be established. The risk posed by harvesting 

may be further moderated by taking only fragments from larger colonies, rather 

than taking entire colonies or all colonies from dense but isolated assemblages. 
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Harvesting of Fimbriaphyllia ancora on the GBR has been reported from 82 

(60.7%) distinct 30x30 nm blocks, with relatively high harvest levels reported from 

several distinct regions. Throughout the period from 2006-2007 through 2019-2020 

there has been an apparent decline in reported harvests of Fimbriaphyllia ancora 

and undifferentiated Euphyllia spp. (data combined) at two of the 6x6nm blocks 

where harvesting predominantly occurred (Figure 7.10), and corresponding in 

increases in harvests altogether different 6x6nm blocks. It is unknown if this is due 

to localised depletion, but may be partly attributable to temporal changes in 

reporting practices, where catches of Fimbriaphyllia ancora where only 

differentiated from other Euphyllia spp. from 2016-2017.  

 

Figure 7.10. Interannual changes in reported harvest levels Fimbriaphyllia ancora and 

undifferentiated Euphyllia spp. (data combined) from 2006-2007 through 2019-2020, showing 

overall harvest levels (solid line) and also reported harvests from four individual 6x6nm blocks 

(dashed lines, and plotted on secondary axis), which account for most (collectively 28.6%) of 

reported harvesting. Harvest level data (DR3253iv) provided by Queensland Government 

Department of Agriculture and Fisheries, on May 25th, 2021. 

Population status and trends – The population status and trends for 

Fimbriaphyllia ancora in Queensland waters are not known, but their abundance 

may have declined in areas affected by severe heatwaves and coral bleaching.  
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Recent fishery-independent surveys (Pratchett et al., 2020a) recorded low 

densities (1.3 colonies per 50m2 ± 0.2SE) and biomass (1.0 kg per 50m2 ± 0.5SE) 

of Fimbriaphyllia ancora, though this was based on very limited samples. These 

data have limited utility in justifying current harvest levels, nor establishing the 

biomass-based sustainable harvest limits for Fimbriaphyllia ancora without 

improved understanding of their distribution and abundance patterns. It is also 

unknown how the size and abundance of Fimbriaphyllia ancora in areas subjected 

to sustained harvest pressure compare to the densities and biomass historically, or 

in unfished areas. 

Knowledge gaps and Research priorities –Improved information on the spatial 

distribution and abundance of Fimbriaphyllia ancora, relative to the spatial 

distribution of harvesting, will be essential in understanding the risk posed by 

harvesting. Fimbriaphyllia ancora is amenable to both sexual (spawning) and 

asexual propagation (fragging), which may reduce reliance on wild harvest and 

reduce pressure on wild stocks. 

7.6 Catalaphyllia jardinei 

 

Family: Merulinidae 

IUCN Red List Category: Vulnerable  
(last assessed in 2008)  

QCF Risk Rating: Low (2013 ERA);  
CITES species of concern (e.g., DAF, 2014) 

Taxonomic References: Veron et al. (2021) 

Biology and Ecology - Catalaphyllia jardinei are usually free-living, and mostly 

occur as small discrete polyps, but can form very large flabello-meandroid 

colonies, especially in the southern GBR. Colonies/ polyps have long tubular 

tentacles extending from large fleshy oral discs that make them look like anemones 

during the day. The colour of tentacle tips and striped pattern on the oral disc are 

distinctive for this species. Catalaphyllia jardinei are often found in inter-reef areas 

with their cone-shaped base embedded in the soft substrate. Juvenile corals 

initially settle on, and attach to, hard substrates (e.g., rocks or shells), but later 

break off as they get bigger and heavier, becoming free-living when mature (Fisk 

1983). Contrary to previous studies reporting the Catalaphyllia jardinei is 
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gonochoric (Willis et al., 1985), more recent histological analyses revealed that this 

species is a hermaphroditic broadcast spawner that reaches sexual maturity at an 

estimated diameter of 99 mm (Pratchett et al., 2020a).  

Taxonomy – Catalaphyllia jardinei is a very distinctive coral and currently the only 

recognised species in the genus Catalaphyllia (Hoeksema and Cairns, 2021). 

Recent molecular analysis did not distinguish distinct morphs of Catalaphyllia 

jardinei, sampled across widely separated locations within Australia (Pratchett et 

al., 2020a). 

Geographic range – Confirmed and strongly predicted records of Catalaphyllia 

jardinei cover a total of 43 ecoregions representing 28.7% of global ecoregions and 

32.3% of ecoregions in the Indo-Pacific region (Figure 7.11; Veron et al., 2021). 

They are widely distributed and can be very abundant in certain habitats, with large 

colonies in southern GBR.  

 

Figure 7.11. Global distribution range of Catalaphyllia jardinei. Dark green areas are confirmed 

records, light green areas are strongly predicted records (from Veron et al., 2021). 

Pressures and Threats - Aside from harvest pressure, the most important known 

threat to Catalaphyllia jardinei on the GBR are widespread and increasing effects 

of climate change and other increasing anthropogenic threats. The risk posed by 

marine heatwaves for Catalaphyllia jardinei may be moderated by their tendency to 

occur in in relatively deep, inter-reef habitats, where bleaching incidence has not 

been specifically assessed. However, experimental studies suggest that 

Catalaphyllia jardinei is sensitive to elevated temperatures (Pratchett et al., 2020b). 

Unattached colonies of Catalaphyllia jardinei may also be vulnerable to 

displacement during severe storms or cyclones. 
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Harvesting - Harvest levels for Catalaphyllia jardinei (based on the number of 

pieces retained annually) consistently averaged around 15,000 pieces per year 

between 2006-2007 through 2017-2018, before increasing to 24,358 pieces in 

2018-2019 and 24,857 pieces in 2019-2020 (Figure 7.12). Although they can have 

very high abundance in specific habitats, sustained harvesting in the same location 

over many years may lead to localised depletion (e.g., WA Department of 

Fisheries, 2008). Harvesting of entire colonies may reduce the density of coral 

broodstock in the wild and impair recruitment and population replenishment (sensu 

Hughes et al., 2000), though patterns of recruitment and population replenishment 

are not known for Catalaphyllia jardinei. Resilience to harvesting will also be 

enhanced by harvesting fragments from larger colonies, where possible, rather 

than removing entire large colonies. 

 

Figure 7.12. Interannual changes in reported harvest levels (no. of pieces) for Catalaphyllia jardinei 

from 2006-2007 through 2019-2020, showing overall harvest levels (solid line) and also reported 

harvests from individual 6x6nm blocks (dashed lines, and plotted against secondary axis) which 

account for most (collectively 32.9%) of reported harvesting. Harvest level data (DR3253iv) 

provided by Queensland Government Department of Agriculture and Fisheries, on May 25th, 2021. 

Harvesting of Catalaphyllia jardinei on the GBR has been reported from 73 (54.1%) 

distinct 30x30 nm blocks, with moderate harvest levels reported from several 
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distinct regions. Reported harvest levels from individual 6x6nm blocks have 

fluctuated among years, with no apparent trend in harvest level reported for the two 

blocks that account for most (10.5% and 10.0%, respectively) of the reported 

harvests of Catalaphyllia jardinei (Figure 7.12). However, there has been an 

apparent decline in harvest levels reported from one block and low levels of 

harvesting reported from 2014-2015, with corresponding increases in reported 

harvest levels form another distinct block (Figure 7.12). It is unknown if this is due 

to localised depletion, or independent changes in fishing operations. 

Population status and trends – The population status and trends for 

Catalaphyllia jardinei in Queensland waters are not known, and given that they 

generally occur in inter-reef habitats, reported declines in abundance of corals in 

shallow reef habitats across the GBR (e.g., Mellin et al., 2019) is of questionable 

relevance.  

Recent fishery-independent surveys (Pratchett et al., 2020a) recorded high, but 

variable densities (52.3 individuals per 50m2 ± 26.4SE) and biomass (324.9 kg per 

50m2 ± 151.7 SE) for Catalaphyllia jardinei. Most notably, the estimated biomass of 

all colonies surveyed totalled 5,208 kg (Pratchett et al., 2020a) and Catalaphyllia 

jardinei was recorded in a number of disparate locations across the GBR. These 

data suggest that current harvest levels for Catalaphyllia jardinei (Figure 4.7) pose 

very limited risk to widespread populations within the GBR, though more work is 

needed to understand growth, recruitment and population turnover, and definitively 

establish biomass-based sustainable harvest limits. 

Knowledge gaps and Research priorities – Further research on population 

dynamics and turnover for Catalaphyllia jardinei is critically needed to understand 

the capacity of this species to recover from localised disturbances (including 

localised fisheries depletion). Most importantly, we need to understand 

replenishment processes, including reproduction, larval development, settlement 

rates and habitat requirements, as well as growth and survival of juveniles. This 

information will not only inform fisheries management, but help determine the 

viability of captive breeding and rearing. 
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7.7 Euphyllia glabrescens 

 

Family: Euphylliidae 

IUCN Red List Category: Near Threatened  
(last assessed in 2008)  

QCF Risk Rating: Low (2013 ERA);  
CITES species of concern (e.g., DAF, 2014) 

Taxonomic References: Luzon et al. (2017) 

Biology and Ecology - Euphyllia glabrescens forms large phaceloid colonies with 

corallite walls forming on the outer edges with the polyps having the ability to 

completely retract into the skeleton. They have long, tubular tentacles with knob-

like tips that extend during the day and only partially at night. They are estimated to 

grow (radial extension) at a rate of 9 mm per year (Pratchett et al., 2020a). Unlike 

closely related species in the genus Euphyllia (Fimbriaphyllia), which are mostly 

broadcast spawners (Baird et al., 2009), Euphyllia glabrescens are hermaphroditic 

brooders (Fan et al., 2006; Pratchett et al., 2020a). Release of planula larvae have 

been reported to be associated with lunar cycles and diel patterns (Fan et al., 

2006). With the appropriate conditions, survival is usually high following 

fragmentation. There have been reports of tentacular autotomy following 

mechanical agitation, followed by polyp regeneration (Toh and Ng, 2016).  

Taxonomy – Recent molecular analysis has verified that the genus Euphyllia 

should be split into two genera: Euphyllia and Fimbriaphyllia; with Euphyllia 

glabrescens remaining in the former (Luzon et al., 2017). The dichotomy between 

these two genera is supported by divergence in polyp shape and length, sexuality, 

and reproductive mode. 

Geographic range – Confirmed and strongly predicted records of Euphyllia 

glabrescens cover a total of 87 ecoregions representing 58% of global ecoregions 

and 65.4% of ecoregions in the Indo-Pacific region (Veron et al., 2021). They are 

generally uncommon, but may be abundant where they occur (Figure 7.13), 

although the distribution of preferred colour morphs may be more limited.  
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Figure 7.13. Global distribution range of Euphyllia glabrescens. Dark green areas are confirmed 

records, light green areas are strongly predicted records (from Veron et al., 2021). 

Pressures and Threats - Recurrent mass bleaching events (Hughes et al., 2017, 

2018) have affected reefs within the distribution range of Euphyllia glabrescens. 

Moreover, Euphyllia glabrescens has been shown to be particularly susceptible to 

experimentally-imposed temperature stress (Pratchett et al., 2020b).  

Euphyllia glabrescens is one of the most sought-after corals by the aquarium trade, 

and concerns have been raised about the sustainability of wild collection. Although 

they are widespread and occur in a range of different habitats, their specific 

reproductive mode (brooding larvae) could indicate that new colonies will really 

only establish within the immediate vicinity of reproductive adults, such that 

localised depletion may have lasting effects on population replenishment. Euphyllia 

glabrescens also often occur as very large colonies or aggregations (often of the 

same colour morph), making them particularly vulnerable to localised and serial 

depletion. 

Harvesting - Reported harvest levels for Euphyllia glabrescens increased steadily 

from 2,642 pieces in 2016-2017 up to 11,967 pieces in 2018-2019, but increased 

markedly to 21,914 pieces in 2019-2020 (Figure 7.14). Harvesting is largely 

focussed on very specific and vibrant colours and the best available knowledge 

suggests that all colour morphs are the same species. If so, this will greatly 

moderate the ecological risk posed by harvesting on the species as a whole. The 

risk posed by harvesting may be further moderated by only harvesting small 

fragments from larger colonies, rather than taking entire colonies or all colonies of 

desirable colours from dense but isolated assemblages. 
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Figure 7.14 Interannual changes in reported harvest levels (no. of pieces) for Euphyllia 

glabrescens from 2006-2007 through 2019-2020, showing overall harvest levels (solid line) and 

also reported harvests from individual 6x6nm blocks (dashed lines, and plotted against secondary 

axis) which account for most (collectively 40.7%) of reported harvesting. Harvest level data 

(DR3253iv) provided by Queensland Government Department of Agriculture and Fisheries, on May 

25th, 2021. 

Harvesting of Euphyllia glabrescens on the GBR has been reported from 90 

(66.7%) distinct 30x30 nm blocks, with relatively high harvest levels reported from 

several distinct regions. Throughout the period from 2006-2007 through 2019-2020 

reported harvests of Euphyllia glabrescens (data combined) have been increased 

(in line with overall harvests) at two of the predominant 6x6nm blocks where 

harvesting predominantly occurred (Figure 7.14). Meanwhile, reported harvests 

have declined throughout this period at two other 6x6nm blocks. It is unknown if 

this is due to localised depletion, or changing fishing practices that were 

independent of changes in abundance of these corals. 

Population status and trends – The population status and trends for Euphyllia 

glabrescens in Queensland waters are not known, but their abundance may have 

declined in areas affected by severe heatwaves and coral bleaching.  
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Recent fishery-independent surveys (Pratchett et al., 2020a) recorded low 

densities (3.1 colonies per 50m2 ± 0.8SE) and biomass (1.9 kg per 50m2 ± 0.8SE) 

of Euphyllia glabrescens, though this was based on very limited samples. These 

data have limited utility in justifying current harvest levels, nor establishing the 

biomass-based sustainable harvest limits for Euphyllia glabrescens without 

improved understanding of their distribution and abundance patterns. It is also 

unknown how the size and abundance of Euphyllia glabrescens in areas subjected 

to sustained harvest pressure compare to the densities and biomass historically, or 

in unfished areas. 

Knowledge gaps and Research priorities – The research priority for this species 

is to explore whether highly desirable colours have a genetic basis, which will be 

readily achieved using selective breeding experiments. Given that this species is 

rarely common, concentrated harvesting in areas where aggregations and highly 

desirable colour morphs of Euphyllia glabrescens are found may lead to localised 

depletion.  

As a brooder, Euphyllia glabrescens makes a good candidate for sexual 

propagation (Nietzer et al., 2018), although further studies are needed to enhance 

settlement rates, as well as post-settlement growth and survival. 

7.8 Cycloseris cyclolites 

 

Family: Fungiidae 

IUCN Red List Category: Least Concern  
(last assessed in 2008)  

QCF Risk Rating: Low (2013 ERA)  

Taxonomic References: Gittenberger et al. (2011); Veron et 
al. (2021) 

Biology and Ecology – Cycloseris cyclolites has a disc-shaped skeleton, where 

the centre is often raised and the underside is concave (Pratchett and Kelley, 

2020). Colonies are free-living and commonly found in soft inter-reef and lower reef 

slope substrates (Fisk, 1983). They are capable of righting themselves if turned 

over or extricating themselves if buried under sediment, by controlling constriction 

and relaxation of distended tissue on the oral side and edges (Goreau and Yonge, 
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1968). Species under the family Fungiidae are gonochoristic and mostly spawn 

gametes (Baird et al., 2009), although they are also capable of reproducing 

asexually by fragmentation (Gilmour, 2002; Hoeksema and Waheed, 2011). Large 

aggregations of Cycloseris cyclolites and other mushroom corals, likely caused by 

repetitive asexual reproduction, have been reported along the eastern coast of 

Australia (Hoeksema, 2015).  

Taxonomy – Cycloseris was previously synonymised with Diaseris and classified 

as a subgenus of Fungia (Hoeksema 1989). However, more recent molecular 

(genetic) analysis of mushroom corals reinstated the genus Cycloseris 

(Gittenberger et al., 2011). Cycloseris cyclolites is a relatively distinct species first 

described in the early 1800s (Hoeksema and Cairns, 2021). 

Geographic range - Confirmed and strongly predicted records of Cycloseris 

cyclolites cover a total of 84 ecoregions representing 56.0% of global ecoregions 

and 63.2% of ecoregions (Figure 7.15; Veron et al., 2021), occurring throughout 

the Indo west-Pacific.  

 

Figure 7.15. Global distribution range of Cycloseris cyclolites. Dark green areas are confirmed 

records, light green areas are strongly predicted records (from Veron et al., 2021). 

Pressures and Threats - The risk posed by marine heatwaves for Cycloseris 

cyclolites may be moderated by their tendency to occur in in relatively deep, inter-

reef habitats, and bleaching incidence has not been assessed in these areas. The 

thermal sensitivities or bleaching susceptibility of Cycloseris cyclolites are also yet 

to be experimentally assessed. Cycloseris cyclolites populations may be vulnerable 

to cyclones and sedimentation (sensu Gilmour, 2004). 
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Harvesting - Cycloseris cyclolites are harvested as individual, free-living polyps, in 

areas of inter-reef areas dominated by sandy substrates. They are rarely targeted 

explicitly, but often harvested opportunistically in inter-reef habitats, whilst targeting 

Catalaphyllia jardinei (Roloefs, 2018). Since specific reporting of Cycloseris 

cyclolites (as distinct from other Fungiidae) in 2016-2017, there has been a 

threefold increase in reported harvest levels, from 6,284 polyps in 2016-2017 up to 

16,236 in 2019-2020 (Figure 7.16).  

 

Figure 7.16 Interannual changes in reported harvest levels Cycloseris cyclolites and 

undifferentiated Fungiidae (data combined) from 2006-2007 through 2019-2020, showing overall 

harvest levels (solid line) and also reported harvests from four individual 6x6nm blocks (dashed 

lines, and plotted on secondary axis), which account for most (collectively 47.5%) of reported 

harvesting. Harvest level data (DR3253iv) provided by Queensland Government Department of 

Agriculture and Fisheries, on May 25th, 2021. 

Harvesting of Cycloseris cyclolites on the GBR has been reported from 50 (37.0%) 

distinct 30x30 nm blocks, with relatively high harvest levels reported from several 

distinct regions. Reported harvest levels from individual 6x6nm blocks have 

fluctuated among years, but increased markedly since 2017-2018 across all four 

distinct blocks that account for the majority (collectively 47.5%) of reported 

harvesting (Figure 7.16). 
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Population status and trends – The population status and trends for Cycloseris 

cyclolites in Queensland waters are not known, and given that they generally occur 

in inter-reef habitats, reported declines in abundance of corals in shallow reef 

habitats across the GBR (e.g., Mellin et al., 2019) is of questionable relevance. 

There is yet to be any fishery-independent surveys conducted to assess the 

distribution or abundance of Cycloseris cyclolites. However, given these corals 

occur in similar areas and habitats as other targeted coral species (e.g., 

Catalaphyllia jardinei), existing video transects may be analysed to provide 

provisional data on distribution and abundance.  

Knowledge gaps and Research priorities – Extensive fishery-independent 

surveys are warranted for Cycloseris cyclolites, to verify its distribution and 

abundance on the GBR. Previous studies have concentrated on muddy or sandy 

substrate on deep reef slopes in the northern GBR (Goreau and Yonge, 1968; 

Fisk, 1983). It will also be important to understand the reproductive biology of 

Cycloseris cyclolites to better understand potential recovery and resilience to 

localised depletion. Growth rates following fragmentation should also be explored 

as a strategy for asexual propagation to reduce wild harvest. 

7.9 Montipora spp. 

 

Family: Acroporidae 

IUCN Red List Category: Vulnerable to Least Concern 
depending on specific species (last assessed in 2008)  

QCF Risk Rating: Low (2013 ERA)  

Taxonomic References: Fukami et al. (2000); Veron et al. 
(2021) 

Biology and Ecology –Montipora is the second most speciose genus of hard 

corals (second only to Acropora), but also one of the least studied due to difficulties 

associated with species identification. Colonies commonly form laminar plates or 

encrusting sheets, but can also be foliaceous, submassive, or branching. 

Montipora spp. are often found in sheltered mid- or lower reef slope habitats (Done 

1982), and are rarely dominant, but often common across a broad range of 

habitats. Montipora corals are hermaphroditic, broadcast spawners (Baird et al., 
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2009) that generally release large numbers of gamete bundles (containing both 

eggs and sperm) during synchronised mass-spawning events. Montipora colonies 

produce eggs containing zooxanthellae (Heyward and Collins, 1985), whereas in 

the other genera, symbiotic algae are incorporated after the metamorphosis of 

larvae to polyps. 

Taxonomy – Montipora spp. are one of the three major phylogenetic lineages 

(together with Acropora spp. and Astreopora spp.) in the family Acroporidae 

(Fukami et al., 2000; Wallace et al., 2007). Distinguishing individual species of 

Montipora spp. is challenging, and current taxonomy is likely to be subject to a 

major overhaul (as per Acropora). 

Geographic range – Montipora spp. are widely distributed and are common on 

reefs and lagoons in the Pacific Ocean (throughout the GBR), Indian Ocean, and 

the Red Sea (Veron et al., 2021). Confirmed and strongly predicted records of 

Montipora caliculata cover a total of 82 ecoregions representing 54.7% of global 

ecoregions and 61.7% of ecoregions in the Indo-Pacific region (Figure 7.17).  

 

Figure 7.17. Global distribution range of Montipora caliculata. Dark green areas are confirmed 

records, light green areas are strongly predicted records (from Veron et al., 2021). 

Pressures and Threats - Like other Acroporidae, Montipora spp. are susceptible 

to anthropogenic pollution, sedimentation, climate-induced bleaching, and coral 

predators (Pratchett and Hoogenboom, 2019). Montipora spp. are generally more 

resistant to bleaching compared to Acropora spp. (Marshall and Baird, 2000; 

Kennedy et al., 2017), but the increasing frequency of marine heatwaves and 

corresponding mass bleaching events is expected to have detrimental effects on 

the abundance and population viability of Montipora spp. (Hughes et al., 2018, 
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2019). Montipora spp. are relatively fast growing and can recover quite quickly 

(with years), though large-scale disturbances and widespread depletion may lead 

to regional declines in reproduction and recruitment (Hughes et al., 2019), thereby 

undermining the capacity for recovery. 

Harvesting - Montipora spp. on the GBR are often harvested as fragments 

removed from the outer edge of large colonies or sometimes as whole colonies. 

Given their relatively fast growth rates, the recovery potential of these colonies can 

be high, especially if the majority (>50%) of the original colony remains intact. By 

contrast, colonies that are removed in their entirety can only be replaced through 

settlement and subsequent growth of entirely new colonies, which is a much slower 

process (Gilmour et al., 2013). 

 

Figure 7.18. Interannual changes in reported harvest levels (no. of pieces) for Montipora spp. from 

2016-2017 through 2019-2020, showing overall harvest levels (solid line) and also reported 

harvests from individual 6x6nm blocks (dashed lines, and plotted against secondary axis) which 

account for most (collectively 17.8%) of reported harvesting. Harvests of Montipora spp. prior to 

2016-2017 were recorded as Acroporidae (see Figure 7.2). Harvest level data (DR3253iv) provided 

by Queensland Government Department of Agriculture and Fisheries, on May 25th, 2021. 

Since harvest reports of Montipora spp. were disaggregated from Acroporidae in 

2016-2017, there has been a slight increase in reported harvest levels (Figure 

7.18). It is undeniable, however, that harvesting is unevenly apportioned among 
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the wide variety of species of Montipora that occur on the GBR, and more work is 

required to characterise the range of species that are targeted, and their relative 

abundance at key harvest locations. 

Harvesting of Montipora spp. has been reported from 79 (58.5%) distinct 30x30 nm 

blocks. However, it is very likely that different Montipora species occur and are 

harvested in different locations and habitats. Reported harvest levels from 

individual 6x6nm blocks have fluctuated among years, but have generally 

increased across all four distinct blocks that account for the majority (albeit only 

17.8%) of reported harvesting (Figure 7.18). 

Population status and trends – Specific population trends for Montipora spp. are 

not known, but it is very likely that their abundance on the GBR has declined (and 

fluctuated) in approximate accordance with changes in the abundance of Acropora 

spp. (e.g., Osborne et al., 2011; Johns et al., 2014). Critically, it is expected that 

Montipora spp. will become less abundant and less resilient with increasing 

incidence and severity of severe heatwaves, due to anthropogenic climate change 

(Hughes et al 2018, 2019). 

Knowledge gaps and Research priorities – The main priority to assure the 

sustainability of ongoing harvests of Montipora corals is to clearly document which 

species are being targeted, and assess the specific abundance of these species in 

in major harvest areas. This may however, be partly constrained (at least in the 

short-term) until taxonomy is suitably refined. 

7.10 Duncanopsammia axifuga 

 

Family: Dendrophylliidae 

IUCN Red List Category: Near Threatened  
(last assessed in 2008)  

QCF Risk Rating: Low (2013 ERA); CITES species of 
concern (e.g., DAF, 2014) 

Taxonomic References: Veron et al. (2021) 

Biology and Ecology - Duncanopsammia axifuga has a tubular branching 

morphology, and occurs in relatively deep (~20 m) inter-reefal habitats, but also, in 
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shallow, turbid intertidal habitats (Pratchett et al., 2020a). Colonies tend to form 

small creeping colonies or low profile clumps. They are estimated to grow (radial 

extension) at a rate of 12 mm per year (Pratchett et al., 2020a). This species is a 

stable gonochoric broadcast spawner (Willis et al., 1985; Pratchett et al., 2020a). 

Size at reproductive maturity (>50% reproductively mature) is estimated to be 83 

mm diameter (Pratchett et al., 2020a).  

Taxonomy - Duncanopsammia axifuga is a fairly distinctive coral that was 

described in the 1800s (Hoeksema and Cairns, 2021), though it does exhibit 

different growth habits in different regions and environments. Preliminary genetic 

sequencing has confirmed the monospecific status of Duncanopsammia axifuga 

across distinct and widely separated locations in northern Australia (Pratchett et 

al., 2020a). 

Geographic range - There are confirmed and strongly predicted records of 

Duncanopsammia axifuga encompassing 15 ecoregions, representing 10% of 

global ecoregions and 11.3% of ecoregions in the Indo-Pacific region (Veron et al., 

2021), largely constrained to northern Australia (Figure 7.19).  

 

Figure 7.19. Global distribution range of Duncanopsammia axifuga. Dark green areas are 

confirmed records, light green areas are strongly predicted records (from Veron et al., 2021). 

Pressures and Threats - While Duncanopsammia axifuga bleaches when 

exposed to elevated temperatures and/ or high light intensity (Pratchett et al., 

2020b), it is able to withstand (survive) considerable environmental stress. This 

resilience may reflect the tendency for Duncanopsammia axifuga to occur in a 

broad range of habitats, including highly turbid intertidal areas in Western Australia 

(Pratchett et al., 2020a). 
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Duncanopsammia axifuga is heavily targeted by the aquarium trade and there 

have been persistent concerns about the risk of overexploitation for 

Duncanopsammia axifuga, given it is often reported to be rare (e.g., Johns et al., 

2014) and presumed to be rare (e.g., Atkinson et al., 2008). However, recent 

sampling in specific areas of concentrated fishing activity for Duncanopsammia 

axifuga from Western Australia confirms that this species can be very abundant in 

certain habitats (Pratchett et al., 2020a). 

Harvesting - There has been a threefold increase in the amount (number retained) 

of Duncanopsammia axifuga harvested from Queensland waters from 2006-2007 

to 2019-2020, with particularly pronounced increases in harvest levels since 2016-

2017 (Figure 7.20). The risk posed by harvesting is however, likely to be very low 

because colonies in Queensland waters tend to be sparsely branching and very 

fragile, such that the high number of pieces may actually reflect only very small 

numbers of colonies. Fragments (individual branches or clumps of branches) are 

also harvested mainly from the outer edge of larger colonies, which are likely to re-

grow relatively quickly. 

Harvesting of Duncanopsammia axifuga on the GBR has been reported from 70 

(51.9%) distinct 30x30 nm blocks, with relatively high harvest levels reported from 

several distinct regions. Reported harvest levels from four distinct 6x6nm blocks 

that account for the majority (collectively 34.5%) of reported harvesting have 

fluctuated among years (Figure 7.8), but have generally declines since 2013-2014. 

This shows recent increases in overall harvest levels are attributable to increased 

harvesting in different 6x6nm blocks from where this species has been 

predominantly harvested, especially up until 2013-2014. Given there has not been 

a corresponding increase in reported harvest levels at specific 6x6nm blocks, this 

likely reflects moderate levels of harvesting across a broad range of different 

locations. 
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Figure 7.20. Interannual changes in reported harvest levels (no. of pieces) for Duncanopsammia 

axifuga from 2006-2007 through 2019-2020, showing overall harvest levels (solid line) and also 

reported harvests from individual 6x6nm blocks (dashed lines, and plotted against secondary axis) 

which account for most (collectively 34.5%) of reported harvesting. Harvest level data (DR3253iv) 

provided by Queensland Government Department of Agriculture and Fisheries, on May 25th, 2021. 

Population status and trends – The population status and trends for 

Duncanopsammia axifuga in Queensland waters are not known, and given that 

they generally occur in inter-reef habitats, reported declines in abundance of corals 

in shallow reef habitats across the GBR (e.g., Mellin et al., 2019) is of questionable 

relevance.  

Recent fishery-independent surveys (Pratchett et al., 2020a) recorded low 

densities (1.5 individuals per 50m2 ± 0.5SE) and very low biomass (0.2 kg per 

50m2 ± 0.2SE) of Duncanopsammia axifuga. The estimated biomass of all colonies 

surveyed in Queensland totalled <1 kg (Pratchett et al., 2020a), though very high 

biomass of Duncanopsammia axifuga was recorded on some transects in WA. 

These data have limited utility justifying current harvest levels, nor establishing the 

biomass-based sustainable harvest limits for Duncanopsammia axifuga without 

improved understanding of their distribution and abundance patterns. It is also 

unknown how the size and abundance of Duncanopsammia axifuga in areas 
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subjected to sustained harvest pressure compares to the densities and biomass 

historically, or in unfished areas. 

Knowledge gaps and Research priorities – Further research on patterns of 

distribution and abundance are warranted for Duncanopsammia axifuga on the 

GBR, to further verify that this species is widespread and potentially abundant in 

some areas or habitats. Importantly, previous field-based monitoring on the GBR 

(e.g., Pratchett et al., 2020a) did not encompass any areas or habitats where this 

species was abundant.  

Duncanopsammia axifuga is extremely amenable to repeated fragmentation and 

ex situ propagation, which would greatly reduce pressure on wild stocks. 

7.11 Acanthophyllia deshayesiana 

 

Family: Lobophylliidae 

IUCN Red List Category: Near Threatened (last assessed 
in 2008 as Cynarina lacrymalis)  

QCF Risk Rating: Moderate (2013 ERA)  

Taxonomic References: Darus et al. (2016); Veron et al. 
(2021) 

Biology and Ecology – Acanthophyllia deshayesiana has a conical, horn-like 

skeleton and is often free-living and buried in inter-reefal soft sediment (Pratchett & 

Kelley 2020). Acanthophyllia deshayesiana inhabit protected reef environments, 

and are often found attached to rocks under overhangs, or at times can be found 

on soft substrates with gentle currents. There is currently no published information 

on the reproductive biology of Acanthophyllia deshayesiana; although it can be 

assumed that they are gonochoristic spawners based on the sexuality and 

reproductive mode of closely related species (Baird et al., 2009). 

Taxonomy - Previously synonymised with Cynarina lacrymalis (Best & Hoeksema 

1987) due to similarities in morphology and morphometric characters, 

Acanthophyllia deshayesiana is now considered a distinct genus and species 

based on descriptive characters (Darus et al., 2016). Skeletal structures are close 
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to Cynarina lacrymalis except that the paliform crown is absent or nearly so and 

primary septa are larger in Acanthophyllia deshayesiana (Veron et al., 2021). 

Geographic range - Confirmed and strongly predicted records of Acanthophyllia 

deshayesiana cover a total of 13 ecoregions representing 8.7% of global 

ecoregions and 9.8% of ecoregions in the Indo-Pacific region (Figure 7.21; Veron 

et al., 2021), restricted to the Indo-Pacific archipelago (or Coral Triangle) and GBR.  

 

Figure 7.21. Global distribution range of Acanthophyllia deshayesiana. Dark green areas are 

confirmed records, light green areas are strongly predicted records (from Veron et al., 2021). 

Pressures and Threats - The risk posed by marine heatwaves for Acanthophyllia 

deshayesiana may be moderated by their tendency to occur in in relatively deep, 

inter-reef habitats, and bleaching incidence has not been assessed in these areas. 

The thermal sensitivities or bleaching susceptibility of Acanthophyllia deshayesiana 

are also yet to be experimentally assessed. 

Harvesting - Monostomatous (or single polyp) species, such as Acanthophyllia 

deshayesiana are almost universally harvested as whole specimens, which may 

reduce the density of coral broodstock in the wild. Regional declines in the 

abundance of other broadcast spawning corals has been shown to impair 

recruitment and population replenishment (sensu Hughes et al., 2000). The 

capacity for this species to recover from localised disturbances (including localised 

fisheries depletion and bleaching) is also unknown (Pratchett et al., 2020a). 

Since species-level recording for Acanthophyllia deshayesiana started in 2016-

2017, there has been a threefold increase in the reported harvest levels (number of 
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pieces), from 2,086 colonies in 2016-2017 to over 6,057 colonies in 2019-2020 

(Figure 7.22).  

Harvesting of Acanthophyllia deshayesiana on the GBR has been reported from 38 

(28.1%) distinct 30x30 nm blocks, with relatively high harvest levels reported from 

several distinct blocks, mainly in the northern GBR. Reported harvest levels from 

individual 6x6nm blocks have fluctuated among years, but have generally 

increased across all four distinct blocks that account for the majority (47.3%) of 

reported harvesting (Figure 7.18). 

 

Figure 7.22. Interannual changes in reported harvest levels (no. of pieces) for Acanthophyllia 

deshayesiana from 2016-2017 through 2019-2020, showing overall harvest levels (solid line) and 

also reported harvests from individual 6x6nm blocks (dashed lines, and plotted against secondary 

axis) which account for most (collectively 47.3%) of reported harvesting. Harvest level data 

(DR3253iv) provided by Queensland Government Department of Agriculture and Fisheries, on May 

25th, 2021. 

Population status and trends – The population status and trends for 

Acanthophyllia deshayesiana in Queensland waters are not known, and given that 

they generally occur in inter-reef habitats, reported declines in abundance of corals 

in shallow reef habitats across the GBR (e.g., Mellin et al., 2019) is of questionable 

relevance.  
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Recent fishery-independent surveys (Pratchett et al., 2020a) recorded moderate 

densities (6.6 individuals per 50m2 ± 0.7SE) and biomass (0.3 kg per 50m2 ± 0.1 

SE) for Acanthophyllia deshayesiana in areas where it occurred. It is however, 

unknown how the size and abundance of Acanthophyllia deshayesiana in areas 

subjected to sustained harvest pressure compare to the densities and biomass 

historically, or in unfished areas. These data have limited utility in justifying even 

the relatively low harvest levels currently reported, nor establishing the biomass-

based sustainable harvest limits for Acanthophyllia deshayesiana without improved 

understanding of their distribution and abundance patterns. 

Knowledge gaps and Research priorities – Further research on Acanthophyllia 

deshayesiana is warranted, particularly on taxonomy, reproductive biology and 

growth, population size and distribution, ecology and habitat status, threats and 

resilience to disturbances. Specifically, further sampling and genetic studies will be 

needed to validate the taxonomy of this species and to verify that it is widespread 

and potentially abundant in some areas of the GBR. Pressure on wild stocks of 

Acanthophyllia deshayesiana may be reduced through captive breeding, though it 

is first necessary to establish the capacity to produce offspring of specific colours, 

thereby understanding the genetic versus environmental determinants of vibrant 

colours. 
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8. Proposed Harvest Limits 

• Despite some improvements in knowledge of the biology of select coral 
species that are important target species in the QCF, there is insufficient 
information to justify large or rapid increases in harvest levels apparent for 
some species 

• While it is premature to even consider sustainable harvest limits for the 
QCF, specific harvest limits need to be established for all individual coral 
species based on either precautionary or sustained harvest levels  

• Further increases in harvest levels of any and all coral species should be 
suitably constrained, at least until there is sufficient information to support or 
justify increased harvest levels and limits 

There are many considerations, and different approaches that could be used, in 

setting appropriate harvest limits for individual coral species and genera (e.g., 

Kvamsdal et al., 2016). The reality is, however, that there is very limited data and 

information available to establish sustainable harvest limits for individual coral taxa 

harvested by QCF. Given very limited quantitative and verifiable information on the 

local distribution, abundance, stock structure and turnover of targeted coral 

species, as well as very limited sampling or monitoring to establish potential effects 

of harvesting, proposed harvest limits need to remain well within precautionary 

limits (e.g., Smith et al., 2011). While it is admittedly subjective what constitutes a 

precautionary harvest limit, the fundamental expectation is that harvest limits 

should be maintained at initial low levels, and only increased very slightly and only 

after prolonged periods of monitoring of fisheries catch and effort data during 

sustained management arrangements. If however, there is relevant information to 

support a fundamentally different approach to setting harvest levels and limits 

(Table 7.1) then there is no need to constrain increases in harvest levels. Rather, 

harvest limits should be set according to sustainability principals and allowed to 

fluctuate so long harvest levels remain at or below specified limits. 

Even though overall harvest levels of hard corals for the QCF are still well within 

legislated and sustained catch limits (e.g., 60,000 kg for specialty coral species), 

there is a recognised need to constrain both the growth rates and the overall 

magnitude of increases in harvest levels for individual coral species (e.g., DEEDI, 

2009; DAF, 2021a). Most notably, the QCF Harvest Strategy (2021-2026) suggests 

that future average annual harvest levels should be limited to 0.8 times reference 
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harvest levels for any and all species where current harvesting is considered to 

pose an unacceptable level of risk. Given marked increases in reported harvest 

levels for several coral species that have also already been highlighted as CITES 

species of concern, such constraints (as applied to Tier 1 species) should be 

applied to multiple species, including Acropora spp., Micromussa lordhowensis, 

Homophyllia cf. australis, Trachyphyllia geoffroyi, and Acanthophyllia 

deshayesiana (Table 8.1). This approach will redress very recent and pronounced 

increases in harvest levels observed for some taxa (e.g., Trachyphyllia geoffroyi), 

but still does not entirely account for long-term sustained increases in harvest 

levels apparent for some other species, especially Homophyllia cf. australis and 

Micromussa lordhowensis. 

For Acropora spp., a definite harvest limit needs to be established and is long 

overdue. There have been very large increases in harvest levels over many years, 

and despite triggering management thresholds (e.g., DEEDI, 2012), no constraints 

on harvest levels have ever been imposed. Given that Acropora spp. are reported 

under the OC quota category in the QCF, there is potential for up to 140,000 kg of 

Acropora spp. to be harvested annually from the GBR.  

For Acropora spp., as for other colonial coral species, quota limits based on the 

number of pieces (colonies or fragments) are inappropriate given the considerable 

variation in the size of Acropora colonies or fragments that may be harvested. It is 

more appropriate to propose weight-based harvest limits (Table 8.1). Using 

extensive data for Acropora spp. harvested by the QCF (Pratchett, 2021), a weight 

conversion factor of 0.23 was applied to catch records (based on number of 

pieces) resulting in a proposed harvest limit of 19,500kg. All weight conversion 

factors should be verified and suitably modified (if necessary) based on extensive 

data that will become available once simultaneous reporting of both number of 

pieces and their combined weight is mandated. However, the proposed harvest 

limit (19,500kg) is based on best available information, and applies the Tier 1 (0.8) 

multiplier. Given much of the concern regarding coral loss and reef degradation is 

centred around Acropora spp. (see Section 1.4), there is strong justification for 

recognising Acropora spp. as Tier 1 species (for which current harvest levels and 

limits pose an unacceptable risk). It is acknowledged, however, that there is very 



 

NDF Assessment – Queensland Coral Fishery   Page 111 

high biomass of Acropora spp. on many GBR reefs (e.g., Pratchett, 2021; see also 

Section 7.1). However, it not appropriate to establish biomass-based sustainable 

harvest limits for entire genera, because it does not account for differences in 

abundance and vulnerability among the wide range of species that may be 

harvested.  

Reduced harvest limits (below reference harvest levels) are also proposed for 

Micromussa lordhowensis, even though this species was not considered in the 

moderate risk category during the last (2013) ERA (Roelofs, 2018). This is 

because there have been significant and protracted increases in reported harvest 

levels since 2009-2010, when species-specific harvest levels were first reported for 

Micromussa lordhowensis. Substantial increases in harvest levels (>70%) for 

Micromussa lordhowensis also triggered performance measures in 2014, though 

required management actions were deferred on the basis that the PMS needed to 

be reviewed (DEEDI, 2012). Independent concerns regarding the vulnerability of 

Micromussa lordhowensis to overexploitation by the QCF have also been raised 

previously (Jones, 2011), and recent surveys failed to establish high abundance of 

this species (Pratchett et al., 2020a) purported to occur in certain areas or habitats 

(Roelofs, 2018).  

In addition to the aforementioned species (Acropora spp., Micromussa 

lordhowensis, Homophyllia cf. australis, Trachyphyllia geoffroyi, and Acanthophyllia 

deshayesiana), there are at least 6 other species/ genera for which there have 

been large (mostly very recent) increases in reported harvest levels (Table 7.2). 

These species (e.g., Catalaphyllia jardinei, Fimbriaphyllia ancora, Euphyllia 

glabrescens, Duncanopsammia axifuga, Cycloseris cyclolites, and Montipora spp.) 

are however, of low concern relative to the aforementioned group of species, and 

so it is probably unnecessary to impose harvest limits that are actually lower (e.g., 

0.8x) than the reference harvest levels. Nonetheless, there is insufficient 

information to justify the large increases in harvest levels that have already 

occurred, let alone allow for further increases in average annual harvest levels. At 

a minimum, harvest limits should be equal to the reference harvest levels, thereby 

ensuring future annual harvests do not exceed the average of the reported harvest 

levels for the 3-year reference period, from 2016-2017 through 2018-2019.  
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Table 8.1. Proposed QCF harvest limits for CITES-listed hard coral species to account for recent increases in reported harvest levels, 
and constrain further increases relative to average harvest levels for a 3-year reference period (2016-2017 through 2018-2019). For 
species of moderate concern it is suggested that harvest limits should be set at 0.8 times of reference harvest levels For species of 
low concern, it is suggested that harvest limits should not exceed the reference harvest levels. These harvest limits are intended to 
represent maximum harvest levels in each subsequent harvest year, at least until there is relevant information or appropriate 
justification (including revised and rigorous estimates of weight conversions) for modifying harvest levels and limits. 

Concern Taxa 
Reference 

harvest level Multiplier 
Harvest limit 
(no. pieces) 

Weight 
Conversion 

Harvest limit 
(kg) 

Moderate Acropora spp. 105,977 0.8 84,782 0.23 19,500 

Moderate Micromussa lordhowensis 33,169 0.8 26,535 0.14* 3,715 

Moderate Homophyllia cf. australis 22,190 0.8 17,752 0.06* 1,065 

Moderate Trachyphyllia geoffroyi 14,609 0.8 11,687 0.06* 701 

Moderate Acanthophyllia deshayesiana 4,177 0.8 3,341 0.11* 368 

Low Catalaphyllia jardinei 17,715 1.0 17,715 0.10* 1,772 

Low Fimbriaphyllia ancora 15,525 1.0 15,525 0.12* 1,863 

Low Euphyllia glabrescens 10,288 1.0 10,288 0.09* 926 

Low Duncanopsammia axifuga 9,661 1.0 9,661 0.10 966 

Low Cycloseris cyclolites 8,684 1.0 8,684 0.06 521 

Low Montipora spp. 6,106 1.0 6,106 0.18 1,099 

* Weight conversions and proposed harvest limits take account of permitted trimming and offcuts for relevant coral species
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To prevent further (even more widespread) increases in harvest levels for 

individual coral species, which should be constrained irrespective of the perceived 

risk posed by harvesting (Table 7.1), proportionate harvest limits should be applied 

to all coral species for which there is relevant catch history information. Based on 

the alternative strategies for limiting growth in harvest levels put forward in QCF 

Harvest Strategy (2021-2026), the most appropriate approach would be to impose 

Tier 2 harvest limits (150% of reference harvest levels). However, a minimum 

provisional harvest limit should also be considered, which would be used as 

provisional limit for all species (or genera) not yet harvested. Given the distribution 

of estimated weight for individual coral species (and genera) harvested in 2019-

2020, there is an obvious break at 600kg and virtually all species (or genera) for 

which the estimated weight of recent harvests are >600kg (all except 

Paragoniastrea australensis) have already been identified as warranting prescribed 

harvest limits (Figure 8.1). If the 600kg minimum provisional harvest limit is 

applied, proposed harvest limits for Acanthophyllia deshayesiana and Cycloseris 

cyclolites (currently, 368 and 521kg, respectively) should also be increased. 

 

Figure 8.1. Distribution of estimated weights (in 2019-2020) for individual coral species. The 
vertical axis has been truncated (obscuring the total weight for Acropora spp; 23,374kg) to 
emphasise species that are above (in blue) and below (in white) the 600kg provisional harvest 
limit.  
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The recommendations presented herein (Table 8.1) differ from proposed harvest 

limits (catch triggers) in the QCF Harvest Strategy (2021-2026), which allows for 

increased harvest levels of all coral species, except Homophyllia cf. australis. 

Critically, harvest limits need to be imposed as soon as practical to constrain 

escalating harvest levels of several major target species (Table 8.1; see also 

Section 4.4), requiring that harvest limits are set at or below reference harvest 

levels. In some instances the Tier 1 harvest limit (0.8x reference harvest levels) 

proposed QCF Harvest Strategy (2021-2026) is overly restrictive, but the current 

Tier 2 harvest limit (1.5x reference harvest levels) is also inappropriate. Therefore, 

consideration needs to be given to introducing another intermediate Tier in QCF 

Harvest Strategy (2021-2026), where harvest limits are set at a maximum of 1.0x 

reference harvest levels, which is a much more appropriate strategy for all 

individual coral species for which there is an undesirable risk posed by harvesting 

(i.e., Tier 2 species). These limits require marked reductions in harvest levels, 

especially compared to reported harvest levels in 2019-2020 (which are likely to 

have further increased in 2020-2021), but it is a fundamental requirement of 

precautionary harvest limits that growth is constrained (e.g., DEEDI, 2009), and 

required information to justify increased harvest levels is not available, especially 

not at the rate or extent that has occurred in recent years.  

The only way to reduce constraints imposed by proposed harvest limits (Table 8.1) 

is to improve the biological and ecological knowledge (more specifically, 

quantitative and comprehensive data on the distribution and abundance, especially 

biomass, of individual species) underpinning prescribed harvest limits for individual 

species. The specific knowledge gaps, and corresponding research priorities, that 

create uncertainty regarding the risk posed by harvesting, and currently prevent the 

establishment of sustainability-based harvest limits, vary among the different 

species (or genera) of concern (Table 8.2). For Acropora spp. (and less so for 

Montipora spp.) there is considerable existing information on the distribution, 

abundance and habitat affinities, as well as contemporary knowledge on stock 

structure and condition (e.g., AIMS, 2021, Dietzel et al., 2021). The utility of 

extensive monitoring for assessing harvestable biomass of Acropora spp. is also 

greatly aided by recent analyses allowing for biomass conversions (Pratchett, 

2021), though necessary conversions and calculations of reef-wide biomass will 
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still require considerable work. The major issue, however, is that for these groups 

of highly diverse species, there is limited information available on catch 

composition, which is needed to better understand risks posed by harvesting for 

individual species. Once catch composition is established, it may also be 

necessary to obtain additional information on the distribution and abundance 

(especially biomass) of major target species (Table 8.1), especially if these species 

are rarely encountered or considered by established monitoring programs. For 

other major harvest species, especially Homophyllia cf. australis, the main 

research priority is to resolve taxonomic uncertainties (Table 8.2; see also section 

7.2). However, the foremost research priority for establishing sustainability-based 

harvest limits for individual species or genera is to obtain increased information on 

the distribution, abundance (especially biomass), and habitat affinities, across the 

GBR, following Pratchett et al. (2020a). The extent of research required (and cost) 

to address this important knowledge gap will vary among species, but also, 

estimated of harvestable biomass need to be accompanied by increased 

understanding of population structure and turnover (i.e., reproduction and 

recruitment, as well as growth and survival of established colonies) even for 

relatively well studied taxa (see Guzner et al., 2007; Edmunds and Riegl, 2020) to 

establish biomass-based sustainable harvest limits (Table 7.1). Moreover, ongoing 

monitoring of in key harvest locations (and comparable reference locations) will 

need to be established before considering maximum (adaptive) sustainable harvest 

limits. 

Much of the research required to establish sustainability-based harvest limits, and 

reduce uncertainty regarding the risk posed by harvesting, for individual species 

and genera (Table 8.2), is fairly routine and tractable. The need for research, and 

specific research requirements, is also largely unchanged in the last few decades. 

Indeed, many of the questions posed herein are not new, and have been posed 

previously with direct reference to the QCF (e.g., Harriot, 2001; Donnelly, 2013). 

Importantly, however, increased research investment and specific targeted 

research to address fundamental research priorities for individual species or 

genera (as per Table 8.2) is the only way to remove constraints imposed by 

prescribed harvest limits, which must otherwise by imposed for major harvest 

species. 
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Table 8.2. Summary of knowledge gaps and research priorities relevant to each of the 
individual species (or genera) of concern, emphasising information that is needed to 
establish sustainability-based harvest limits, and reduce uncertainty regarding the risk 
posed by harvesting. 
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Understanding of catch composition and 
information on the distribution and 
abundance (especially biomass) of 
major target species. 

**          ** 

Additional taxonomic research 
(including genetic sampling) to 
unequivocally establish species identity 
and boundaries 

* ** **  **      * 

Quantitative and comprehensive data 
on the distribution, abundance 
(especially biomass), and habitat 
affinities, on the GBR 

 * * ** * ** ** ** ** **  

Improved knowledge of population 
dynamics, especially reproduction and 
recruitment, as well as growth and 
survival of established colonies 

* * * * * * * * * * 
* 

 

Dedicated sampling to quantify 
selectivity of harvesting (e.g., according 
to colour) and compare abundance 
(availability) of harvested and non-
harvested phenotypes   

 * *    * *    

Established monitoring in key harvest 
locations (and comparable reference 
locations) to clearly document effects of 
fishing 

 * * *   * *    

Improved knowledge of external 
(fishery-independent) threats to stocks 
and populations, which may undermine 
sustainability of harvesting  

      *     
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10. Appendices 
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Supplementary Table 10.1. QCF logbook reporting requirements (including all reporting 
categories for scleractinian corals), version CS03, which was in effect from 2006-2007 
through 2008-2009. Coral categories included species (e.g., Catalaphyllia jardinei), 
genera (e.g., Galaxea) and families (indicated by “F”). 

Product Type Information 
Recorded 

Taxonomic Groups 

Ornamental Weight (kg) based 
on volume 

Acroporidae (F) 

Pocilloporidae (F) 

Live No. pieces per size 
(weight) category, 
with estimated 
weight (kg) for 
pieces >1.0kg 

Catalaphyllia jardinei 

Blastomussa spp. 

Duncanopsammia axifuga 

Euphyllia glabrascens 

Caulastrea 

Other Faviidae (F) 

Fungiidae (F) 

Goniopora/ Alveopora 

Trachyphyllia geoffroyi 

2. Cynarina lacrymalis 

3. Dendrophyllia/Tubastraea 

4. Galaxea 

6. Lobophyllia/Symphyllia/Acanthastrea  

8. Pectinidae (F) 

10. Porites  

12. Scolymia 

13. Stylasteridae (F) 

15. Turbinaria 

16. Other Euphyllidae (F) 

17. Pocilloporidae (F 

18. Acroporidae (F) 

19. Agariciidae (F) 

20. Merulinidae (F) 
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Supplementary Table 10.2. QCF logbook reporting requirements (including all reporting 
categories for scleractinian corals), version CS04, which was in effect from 2009-2010 
through 2016-2017. Coral categories included species (e.g., Catalaphyllia jardinei), 
genera (e.g., Plerogyra) and families (indicated by “F”). 

Product Type Information Recorded Taxonomic Groups 

Ornamental Weight (kg) based on 
volume 

Acroporidae (F) 

Pocilloporidae (F) 

Specialty No. pieces per size 
(weight) category, with 
estimated weight (kg) for 
pieces >1.0kg 

Catalaphyllia jardinei 

Blastomussa merletti 

Blastomussa wellsi 

Duncanopsammia axifuga 

Euphyllia glabrascens 

Faviidae (F) 

Fungiidae (F) 

Scolymia vitensis 

Plerogyra 

Trachyphyllia geoffroyi 

Acanthastrea lordhownesis 

Fungiidae (F) 

Other species Total no. pieces  1. Acroporidae(F) 

2. Agariciidae(F) 

7. Cynarina lacrymalis 

8. Dendrophylliidae(F) 

9. Other Euphyllidae (F) 

10. Galaxea 

11. Goniopora / Alveopora 

14. Merulinidae (F) 

16. Oculinidae (F) 

17. Other hard corals 

20. Pectinidae (F) 

22. Pocilloporidae (F) 

23. Scolymia 

24. Other Mussidae (F) 

25. Stylasteridae (F) 

27. Turbinaria 
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Supplementary Table 10.3. QCF logbook reporting requirements (including all reporting 
categories for scleractinian corals), version CS05, which came into effect on July 1st 
2016. Coral categories include species (e.g., Acanthastrea amakusensis), genera (e.g., 
Acropora) and families (indicated by “F”). 

Product Type Information Recorded Taxonomic Groups 

Hard corals No. pieces 1. Acanthastrea amakusensis 

2. Acanthastrea bowerbanki 

3. Acanthatrea (Micromussa) lordhwensis 

4. Acanthophyllia deshayesiana 

5. Acropora  

6. Alveopora  

8. Blastomussa merleti 

9. Blastomussa wellsi 

10. Caryophyllidae (F) 

11. Catalaphyllia jardinei 

12. Cynarina lacrymalis 

13. Other Dendrophylliidae (F) 

14. Duncanopsammia axifuga 

15. Euphyllia ancora 

16. Euphyllia glabrascens 

17. Euphyllia paraancora 

18. Other Faviidae (F) 

19. Fungia (Cycloseris) cyclolites 

20. Other Fungiidae (F) 

21. Galaxea 

22. Goniastrea australensis 

23. Goniopora  

26. Leptoseris 

27. Merulinidae (F) 

29. Montipora 

30. Moseleya latistellata 

31. Other Mussidae (F) 

32. Oculinidae (F) 

33. Other hard coral 

34. Pachysers 

35. Pectinidae (F) 

36. Plerogyra sinuosa 

37. Pocillopora 

38. Other Poritidae (F) 

39. Scolymia (Homophyllia) cf. australis 

40. Scolymia (Lobophyllia) vitensis 

41. Seriatopora 

42. Sylasteridae (F) 

43. Stylopohora 

44. Trachyphyllia geoffroyi 

46. Turbinaria 
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