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LETTER OF TRANSMITTAL

Hon. Sussan Ley
Minister for the Environment

Australian Government

Parliament House Great Barrier Reef
CANBERRA Marine Park Authority

Dear Minister

| am pleased to provide the Great Barrier Reef Outlook Report 2019 to you as Minister for the Environment and,
through you, to the Australian Parliament and the people of Australia.

The Great Barrier Reef Outlook Report 2019 has been prepared by the Great Barrier Reef Marine Park Authority
based on the best available information. It fulfils the requirements of Section 54 of the Great Barrier Reef Marine
Park Act 1975 (Cth). The report includes nine assessments covering biodiversity, ecosystem health, heritage values,
commercial and non-commercial use, factors influencing the Reef’s values, existing protection and management,
resilience, risks and the long-term outlook for both the ecosystem and heritage values. The contents of the report
were independently peer reviewed.

The legislation requires that an Outlook Report be prepared every five years. As in the first Outlook Report in 2009
and second report in 2014, this third report identifies that the Great Barrier Reef Region faces significant pressures
ranging in scale from local to global. Since 2014, management initiatives and local actions have demonstrated
positive outcomes for small scale, less complex activities. However, achieving outcomes on the ground continues to
be difficult for complex and spatially broad topics, such as climate change, land-based run-off and biodiversity.

While the Great Barrier Reef is retaining its outstanding universal value as a World Heritage Area, its integrity is being
increasingly challenged. Cumulative pressures, predominantly from climate change, combined with the time required
for the recovery of key habitats, species and ecosystem processes, have caused the continued deterioration of the
overall health of the Great Barrier Reef. The accumulation of impacts, through time and over an increasing area, is
reducing its ability to recover from disturbances, with implications for Reef-dependent communities and industries.
Even with the recent management initiatives to reduce threats and improve resilience, the overall outlook for the
Great Barrier Reef is very poor. These findings will be best addressed through timely and coordinated action across
governments, industries and the community to address climate change, improve water quality and strengthen
effective on-ground management actions.

| commend this Outlook Report to you for tabling in both Houses of the Australian Parliament.

Yours sincerely

RS

lan Poiner
Chair
Great Barrier Reef Marine Park Authority
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EXECUTIVE SUMMARY

The Great Barrier Reef is a vast and spectacular ecosystem and one of the most complex natural systems on
Earth. The Great Barrier Reef Region’s natural beauty and natural phenomena endure, but they are showing signs
of deterioration in several areas. In 2009, the Reef was considered to be at a crossroads between a positive,
well-managed future and a less certain one. In 2014, it was seen as an icon under pressure, with continued efforts
needed to address key threats. Since then, the Region has further deteriorated and, in 2019, Australia is caring for
a changed and less resilient Reef. The challenge to restore Reef resilience is big, but not insurmountable. However,
it requires mitigation of climate change and effective implementation of the Reef 2050 Long-Term Sustainability Plan
(Reef 2050 Plan).

The scientific evidence is clear: initiatives that will halt and reverse the effects of climate change at a global level and
effectively improve water quality at a regional scale are the most urgent to improve the Region’s long-term outlook.
More than ever before, uses of the Region must be sustainable and effectively managed. To protect and restore
habitats, species and heritage values, management agencies must complement proven techniques with innovative
approaches that are targeted, science-based and risk-managed.

Climate change is escalating and is the most significant threat to the Region’s long-term outlook. Significant global
action to address climate change is critical to slowing deterioration of the Reef’s ecosystem and heritage values and
supporting recovery. Such action will complement and greatly increase the effectiveness of local management actions
in the Reef and its catchment.

Gradual sea temperature increase and extremes, such as marine heat waves, are the most immediate threats to the
Region as a whole and pose the highest risk. Sea temperature extremes caused successive mass bleaching events
in 2016 and 2017. These events led to unprecedented and widespread coral loss, and flow on effects to fish and
invertebrate communities. Such impacts also weaken Traditional Owners’ enduring connection to sea country and
the quality and quantity of economic and social wellbeing provided by the Reef.

Inshore water quality is improving on a regional scale, but too slowly; poor water quality continues to affect many
inshore areas of the Reef. The rate of reduction of pollutant loads has been slow, reflecting modest improvements
in agricultural land management practices. Future initiatives need to deliver timely, best practice agricultural land
management over a wider area to improve water quality.

Natural values of the Region include species, habitats and ecosystem processes. Overall, habitats are assessed as
being in poor condition. Habitat loss, degradation and alteration have occurred in a number of areas, substantially
affecting populations of some dependent species. For example, the significant and large-scale impacts from record-
breaking sea surface temperatures have resulted in coral reef habitat transitioning from poor to very poor condition.
Not all habitats have been equally affected and their condition varies across the Region. For instance, coral reefs that
have escaped impacts of bleaching, cyclones and crown-of-thorns outbreaks remain in good condition.

Concern for the condition of the Region’s species is also high; many species and species groups are assessed as
being in poor to very poor condition. Species assessments reflect both ongoing effects of past significant population
declines (for example, from historical commercial harvesting of dugongs and turtles) and current impacts that add
further pressure. Humpback whales and the southern green turtle population continue to recover and the breeding
rate of urban coast dugongs has improved since the impacts of cyclone Yasi and floods in 2011.

The Region relies upon the healthy functioning of a range of physical, chemical and ecological processes, and
connection to functioning coastal ecosystems. Of the 31 ecosystem health components assessed, about 60 per cent
remain in good to very good condition, but the remainder are in poor to very poor condition. Some critical ecosystem
functions have deteriorated since 2014, mainly due to declines in ecological processes, such as symbiosis and
recruitment, and deterioration of some physical processes, such as sea temperature and light. Some processes
important to replenishment and recovery of species and habitats, such as currents, connectivity and primary
production, remain in good to very good condition.

Many of the Region’s heritage values are closely tied to the condition of the ecosystem, particularly Indigenous
heritage value. Overall, many heritage values remain in good condition, with the exception of Indigenous heritage
and some aspects of historic heritage, which are assessed as being in poor condition. Community awareness and
appreciation of the Region’s Indigenous and historic heritage values are important to their protection and resilience.
While significant work has occurred, identification and monitoring of the broad range of Indigenous, historic

and other heritage values is not yet comprehensive. Greater shared knowledge of heritage values among the
Region’s managers, Traditional Owners and stakeholders is critical to ensuring recognition and continued protection
of those values.
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While the property’s outstanding universal value as a World Heritage Area remains whole and intact, its integrity

is challenged and deteriorating. Given the global scale of human-induced climate change, the size of the

property is becoming a less effective buffer to broadscale and cumulative impacts. Attributes that remain in good
condition at a Region-wide scale include the spectacular scenery, over half of the ecosystem processes, and some
species components.

The Great Barrier Reef remains a significant economic resource for regional commmunities and Australia as a whole.
Major changes to the condition of the ecosystem have social and economic implications for regional communities
because some uses, such as commercial marine tourism and fishing, depend heavily on a functioning, resilient
ecosystem. As Reef waters continue to heat, coral reefs will become less diverse than a decade ago, and the
fishes seen while snorkelling and caught while fishing, will also change. Reef-dependent users need to prepare for
this change.

The Region is protected and managed by a partnership between many government agencies, Traditional Owners,
stakeholders and community members, and is influenced by activities occurring within and adjacent to the Region.
An independent assessment of the Region’s management found it to be effective for small-scale, less complex
activities. Port management is already achieving positive outcomes following improvements in planning. Fisheries
management is also expected to improve over the next five years with the proper implementation and resourcing of
the Queensland Sustainable Fisheries Strategy 2017-2027 .

Implementation of the Reef 2050 Plan began in 2015, marking a shift in how the Australian and Queensland
governments and their partners collaborate in addressing challenges that face the Reef. Independent assessors
determined the Reef 2050 Plan had improved jurisdictional consistency, coordination and resourcing across many
management topics. However, achieving on-ground outcomes continues to be difficult for complex and spatially
broad topics, such as climate change, land-based run-off and biodiversity.

Global, regional and local actions taken now can influence the Reef’s future. Since 2014, investment in management
of the Reef and its catchment has been unprecedented. This has enabled the delivery of significant protections and
tangible actions through the Great Barrier Reef Blueprint for Resilience and the Reef 2050 Water Quality Improvement
Plan, which have set the framework for improved resilience-based management and protection of values.

Threats to the Reef are multiple, cumulative and increasing. Researchers and management agencies are constantly
being challenged as research and monitoring efforts strive to keep pace with a rapidly changing Reef. The Reef 2050
Integrated Monitoring and Reporting Program, once established, will be a game-changer — providing coordinated
access to information about the Reef, its catchment and human use of the Region.

A comprehensive risk assessment of 45 threats to the Region’s ecosystem and heritage values considered the
residual risk, after taking into account the current management regime. The 10 threats identified in 2014 as
presenting a very high risk to the Region’s ecosystem and heritage values are again the highest ranked in 2019. Of
the very high risk threats, most relate to climate change or land-based run-off (water quality) affecting values on a
Region-wide scale. Given the current state of the Region’s values, actions to reduce the highest risks have never
been more time-critical.

Without additional local, national and global action on the greatest threats, the overall outlook for the Great Barrier
Reef’s ecosystem will remain very poor, with continuing consequences for its heritage values also. The window of
opportunity to improve the Reef’s long-term future is now. Strong and effective management actions are urgent at
global, regional and local scales. The Reef is core to Australia’s identity and improving its outlook is critical. For the
Region to remain resilient and maintain its myriad of values, society must play a pivotal and urgent role in mitigating
impacts and adapting to change. It is important to remain vigilant, active and optimistic in managing the Reef. Actions
taken now by managers, Traditional Owners, researchers, stakeholders and the community will matter and make a
difference to the Region’s long-term outlook.



TABLE OF CONTENTS

LETTER OF TRANSMITTAL

ACKNOWLEDGEMENTS iv
EXECUTIVE SUMMARY v
1 ABOUT THIS REPORT 1
1.1 Background 3
1.2 Scope 3
1.3  Structure 6
1.4  Assessment approach 8
1.4.1 Assessment grades and grading statements 10

1.4.2 Trend and confidence 10

1.5  Evidence used 11
1.6 Terminology 11
1.7 Developing the report 12
2 BIODIVERSITY 15
2.1 Background 17
2.2 Legacies and shifted baselines 18
2.2.1 Legacy impacts 18

222 Shifting baselines 18

2.3  Current condition and trends of habitats to support species 21
2.3.1 Islands 21

2.3.2 Mainland beaches and coastlines 22

2.3.3 Mangrove forests 22

2.3.4 Seagrass meadows 23

2.3.5 Coral reefs 24

2.3.6 Lagoon floor 25

2.3.7 Shoals 26

2.3.8 Halimeda banks 26

2.3.9 Continental slope 27
2.3.10  Water column 28

2.4  Current condition and trends of populations of species and groups of species 29
2.4.1 Mangroves 29

242 Seagrasses 30

243 Benthic algae 30

2.4.4 Corals 31

245 Other invertebrates 32

2.4.6 Plankton and microbes 33

2.4.7 Bony fishes 33

2.4.8 Sharks and rays 35

249  Seasnakes 36
2.4.10 Marine turtles 36

2.4.11  Estuarine crocodiles 38

2.4.12  Seabirds 38

2.4.13  Shorebirds 39
2.4.14  Whales 39
2.4.15 Dolphins 40
2.416 Dugongs 40

2.5 Assessment summary — Biodiversity 42
2.5.1 Habitats to support species 42

25.2 Populations of species and groups of species 43

2.6 Overall summary of biodiversity 45
3 ECOSYSTEM HEALTH 47
3.1 Background 49
3.2  Current condition and trends of physical processes 50

GREAT BARRIER REEF | OUTLOOK REPORT 2019

vii



viii

3.3

3.4

3.5

3.6

3.7

3.8

3.2.1 Currents

3.2.2 Cyclones and wind

3.2.3 Freshwater inflow

3.24 Sediment exposure

3.2.5 Sea level

3.2.6 Sea temperature

3.2.7  Light

Current condition and trends of chemical processes

3.3.1 Nutrient cycling

3.3.2 Ocean pH

3.3.3 Ocean salinity

Current condition and trends of ecological processes

3.4.1 Microbial processes

3.4.2 Particle feeding

3.4.3 Primary production

3.4.4 Herbivory

3.4.5 Predation

3.4.6 Symbiosis

3.4.7 Recruitment

3.4.8 Reef building

3.4.9 Competition

3.4.10  Connectivity

Current condition and trends in coastal ecosystems that support the Great Barrier Reef
3.5.1 Saltmarshes

3.5.2 Freshwater wetlands

3.5.3 Forested floodplains

354 Heath and shrublands

3.5.5 Grass and sedgelands

3.5.6 Woodlands and forests

3.5.7 Rainforests

Current condition and trends of outbreaks of disease, introduced species and pest species

3.6.1 QOutbreaks of disease

3.6.2 Outbreaks of crown-of-thorns starfish

3.6.3 Introduced species

3.6.4 Other outbreaks

Assessment summary — Ecosystem health

3.7.1 Physical processes

3.7.2 Chemical processes

3.7.3 Ecological processes

3.7.4 Coastal ecosystems that support the Great Barrier Reef

3.7.5 QOutbreaks of disease, introduced species and pest species

Overall summary of ecosystem health

HERITAGE VALUES

4.1

4.2

4.3

Background

411 Structure of assessment

Current condition and trends — natural heritage values

4.21 World heritage value and national heritage value

4.2.2 Natural beauty and natural phenomena (criterion vii)

423 Major stages of the Earth’s evolutionary history (criterion viii)

4.2.4 Ecological and biological processes (criterion ix)

4.2.5 Habitats for conservation of biodiversity (criterion x)

4.2.6 Integrity

Current condition and trends — Indigenous heritage values

4.3.1 Cultural practices, observances, customs and lore

4.3.2 Sacred sites, sites of particular significance and places important for cultural tradition
4.3.3 Stories, songlines, totems and languages

4.3.4 Indigenous structures, technology, tools and archaeology

50
51
52
53
55
56
57
58
58
60
60
61
61
61
62
62
63
64
64
66
66
67

68
71
71
71
72
72
72
73
73
73
74
75
7
78
78
79
79
80
81
82

83
85
86
86
87
88
89
89
90
90
91
92
93
94
95



4.4

4.5

4.6

4.7

Current condition and trends — historic heritage values

95

4.4 Commonwealth heritage value

95

442 Other historic lightstations and lighthouses

97

443 Historic voyages and shipwrecks

98

4.4.4 World War Il features and sites

99

4.4.5 Other places of historic significance

99

Current condition and trends — other heritage values

451 Social heritage values

452 Aesthetic heritage values

453 Scientific heritage values

Assessment summary — Heritage values

4.6.1 Natural heritage values — world heritage value and national heritage value

4.6.2 Indigenous heritage values

4.6.3 Historic heritage values — Commonwealth heritage values

4.6.4 Historic heritage values — other

4.6.5 Other heritage values
Overall summary of heritage values

COMMERCIAL AND NON-COMMERCIAL USE

5.1
5.2

5.3

5.4

5.5

5.6

5.7

5.8

5.9

5.10

5.11

Background

Commercial marine tourism

5.2.1 Current condition and trends of commercial marine tourism

52.2 Benefits of commercial marine tourism

523 Impacts of commercial marine tourism

Defence activities

5.3.1 Current condition and trends of defence activities

5.3.2 Benefits of defence activities

5.3.3 Impacts of defence activities

Fishing

5.4.1 Current condition and trends of fishing

542 Benefits of fishing

54.3 Impacts of fishing

Recreation (not including fishing)

5.5.1 Current condition and trends of recreation

55.2 Benefits of recreation

55.3 Impacts of recreation

Research and educational activities

5.6.1 Current condition and trends of research and educational activities
5.6.2 Benefits of research and educational activities

5.6.3 Impacts of research and educational activities

Ports

571 Current condition and trends of ports

5.7.2 Benefits of ports

5.7.3 Impacts of ports

Shipping

5.8.1 Current condition and trends of shipping

582 Benefits of shipping

5.8.3 Impacts of shipping
Traditional use of marine resources

5.9.1 Current condition and trends of traditional use of marine resources
5.9.2 Benefits of traditional use of marine resources

59.3 Impacts of traditional use of marine resources

Assessment summary — Commercial and non-commercial use

5.10.1 Economic and social benefits of use

5.10.2 Impacts of use on the Region’s values

Overall summary of commercial and non-commercial use

100
100
101
101
102
102
103
104
105
105
106

107
109
111
111
113
114
115
115
115
116
117

117
126
126
130
130
132
132
134
134
135
135
135
136
138
139
140
140
144
145
148
148
150
150
151
151
152
153

GREAT BARRIER REEF | OUTLOOK REPORT 2019

ix



FACTORS INFLUENCING THE REGION’S VALUES

6.1  Background

6.2  Drivers of change

6.2.1 Economic growth

6.2.2 Population growth

6.2.3 Technological development

6.2.4 Societal attitudes

6.3  Climate change

6.3.1 Trends in climate change

6.3.2 Vulnerability of the ecosystem to climate change

6.3.3 Implications of climate change for regional communities

6.4  Coastal development in the Catchment

6.4.1 Trends in coastal development

6.4.2 Vulnerability of the ecosystem to coastal development

6.4.3 Implications of coastal development for regional communities
6.5 Land-based run-off

6.5.1 Trends in land-based run-off

6.5.2 Vulnerability of the ecosystem to land-based run-off

6.5.3 Implications of land-based run-off for regional communities

6.6  Direct use

6.6.1 Trends in direct use

6.6.2 Vulnerability of the ecosystem to direct use

6.6.3 Implications of direct use for regional communities

6.7  Vulnerability of heritage values to influencing factors

6.8  Assessment summary — Factors influencing the Region’s values
6.8.1 Impacts on ecological values
6.8.2 Impacts on heritage values

6.8.3 Impacts on economic values

6.8.4 Impacts on social values

6.9  Overall summary of factors influencing the Region’s values

EXISTING PROTECTION AND MANAGEMENT

7.1  Background

711 Roles and responsibilities

71.2 Focus of management

71.3 Scale and complexity

71.4 Management approaches and tools

7.2  Assessing protection and management measures

7.21 Scope

7.2.2 Assessment method

7.2.3 Information used

7.3  Assessment of existing protection and management measures

Managing direct use

7.3.1 Commercial marine tourism

7.3.2 Defence activities
7.3.3 Fishing
7.3.4 Ports

7.3.5 Recreation (not including fishing)

7.3.6 Research activities

7.3.7 Shipping

7.3.8 Traditional use of marine resources

Managing external factors

7.3.9 Climate change

7.3.10 Coastal development

7.3.11  Land-based run-off

Managing to protect the Region’s values

7.3.12  Biodiversity values

7.3.13  Heritage values

7.3.14  Community benefits of the environment

155
157
158
158
160
160
161
161
161
165
167
167
168
170
171
171
172
179
182
182
182
183
184
185
186
186
187
187
188
189

191
193
193
196
197
197
198
199
199
200
200
200
200
201
202
204
204
205
206
206
207
207
209
210
211
211
214
215



10

7.4

Assessment of management approaches

7.4 Environmental regulation

7.4.2 Engagement

7.4.3 Knowledge, innovation and integration

7.5  Assessment summary — Existing protection and management
7.5.1 Understanding of context
7.5.2 Planning
7.5.3 Financial, staffing and information inputs
7.5.4 Management systems and processes
7.5.5 Delivery of outputs
7.5.6 Achievement of outcomes
7.6 Overall summary of existing protection and management
RESILIENCE
8.1 Background
8.2  Ecosystem resilience
8.3  Case studies of recovery and decline in the ecosystem
8.3.1 Coral reef habitats
8.3.2 Lagoon floor habitats
8.3.3 Black teatfish (sea cucumber)
8.3.4 Coral trout
8.3.5 Loggerhead turtles
8.3.6 Urban coast dugongs
8.3.7 Humpback whales
8.4  Heritage resilience
8.5  Case studies of heritage resilience
8.5.1 Cultural practices, observances, customs and lore
8.56.2 Lightstations
8.5.3 Historic shipwrecks
8.6  Assessment summary — Resilience
8.6.1 Ecosystem resilience
8.6.2 Heritage resilience
8.7  Overall summary of resilience
RISKS TO THE REGION’S VALUES
9.1 Background
9.2  Identifying and assessing the threats
9.21 Identifying the threats
9.2.2 Assessing threats
9.2.3 Information on community views
9.3  Outcomes of risk assessment
9.3.1 Community views
9.3.2 Level of likely risk
9.3.3 Sources, scale and timing
9.3.4 Highest risk threats
9.3.5 Trends in risks to the Region’s values
9.3.6 Effectiveness of threat management
9.3.7 Cumulative impacts
9.4  Assessment summary — Risks to the Region’s values
9.4.1 Risks to the Region’s ecosystem and heritage values
9.5  Overall summary of risks to the Region’s values

LONG-TERM OUTLOOK

10.1
10.2

10.3

Background

Likely future trends

10.2.1  Possible long-term futures for the Region

10.2.2  Prospects for the outstanding universal value of the Great Barrier
Reef World Heritage Area

Current and future initiatives to improve the long-term outlook

215
215
216
217
218
218
218
219
219
220
220
221

223
225
226
226
227
230
230
231
233
235
236
236
237
237
238
239
240
240
241
242

243
245
245
245
246
246
247
247
249
249
249
251
252
253
255
255
257

259
261
264
264

264
266

GREAT BARRIER REEF | OUTLOOK REPORT 2019

Xi



Xii

10.4 Assessment summary — Long-term outlook
Outlook for the Region’s ecosystem
Outlook for the Region’s heritage values
10.5 Overall summary of long-term outlook

10.4.1
10.4.2

APPENDICES

Appendix 1
Appendix 2
Appendix 3

Appendix 4
Appendix 5
Appendix 6
Appendix 7
Appendix 8

REFERENCES

Statutory requirements for the Outlook Report

Key changes since the Outlook Report 2014

Complementary assessments — linking the Outlook Report to the
Great Barrier Reef’s outstanding universal value

Integrity test — Great Barrier Reef World Heritage Area

Indicators used to assess management effectiveness

Threats to the Region’s values

Criteria for ranking likelihood and consequence of threats to the Region’s values

Assessment of risks to the Region’s values

INDEX

270
270
270
271

273
273
275

276
279
281
283
286
287

297

339



FIGURES, TABLES & BOXES

LIST OF FIGURES

Figure 1.1 Great Barrier Reef Region and Catchment 4
Figure 1.2 Jurisdictional boundaries 6
Figure 1.3 Assessments within the 2019 Outlook Report 7
Figure 1.4 Assessment approach to determine final grades 8
Figure 1.5 Grades for criteria are informed by grades for components 10
Figure 2.1 Major habitats that comprise the overarching ecosystems of the

Reef and Catchment 18
Figure 2.2 Potential shifting baselines — inshore coral reefs over time 20
Figure 2.3 Reef geomorphological features 21
Figure 2.4 Exposure of mangrove forests to cyclone Marcia (2015) and impact

on canopy cover 23
Figure 2.5 Seagrass abundance score for inshore meadows, 1999-2018 24
Figure 2.6 Cumulative footprint of coral bleaching in the Great Barrier Reef during the

summers of 2016 and 2017 24
Figure 2.7 Changes to coral communities from disturbances since 2014 25
Figure 2.8 Halimeda bank extent in the Ribbon Reefs, 2014 and 2016 27
Figure 2.9 Continental slope features 27
Figure 2.10 Benthic algae growth forms 30
Figure 2.11 Macroalgae abundance, 2005-2017 31
Figure 2.12 Abundance of some coral reef fishes, 2008-2019 34
Figure 2.13 Green turtle strandings in the Region, 2000-2018 37
Figure 3.1 Major physical, chemical and ecological processes 50
Figure 3.2 Number and severity of cyclones, 1970-71 to 2018-19 51
Figure 3.3 Annual freshwater discharge from major rivers, 2003-04 to 2016-17 52
Figure 3.4 Modelled total suspended solids catchment loads, 2012-13 and 2015-16 54
Figure 3.5 Sea level trend annual increase, 1993-2017 55
Figure 3.6 Sea surface temperature anomalies for Great Barrier Reef waters, 1900-2018 56
Figure 3.7 Modelled dissolved inorganic nitrogen catchment loads, 2012-13 and 2015-16 59
Figure 3.8 Herbivore functional redundancy 62
Figure 3.9 Clownfish in a bleached anemone 64
Figure 3.10 Recruitment can be complex, relying on many different habitats and processes 65
Figure 3.11 Coral recruitment along the 2300 km length of the Great Barrier Reef before

and after consecutive mass bleaching events in 2016 and 2017 65
Figure 3.12 Woody vegetation clearing rates in the Catchment, 1988-2017 70
Figure 3.13 Coral trout exhibiting symptoms of disease 73
Figure 3.14 Juvenile and adult crown-of-thorns starfish 74
Figure 3.15 Number of goats removed from High Peak Island, 2009 to 2018 76
Figure 3.16 Trichodesmium slick around Hinchinbrook Island 77
Figure 3.17 Abundance of Trichodesmium, Yongala IMOS National Reference Station,

2009-2017 77
Figure 4.1 Heritage values matrix 86
Figure 4.2 Cyclone damage on Whitehaven Beach, 2017 88
Figure 4.3 Nature is inseparable from Indigenous cultural identity 91
Figure 4.4 Strong Peoples - Strong Country 92
Figure 4.5 Indigenous heritage archaeological studies 93
Figure 4.6 Woppaburra seasonal calendar showing cultural mapping 94
Figure 4.7 Historic lightstations and lighthouses in the World Heritage Area 96
Figure 4.8 Low Islets lighthouse, Low Island, 2015 96
Figure 4.9 North Reef lighthouse 96
Figure 4.10 Shoalwater Bay Military Training Area Commonwealth heritage place 97
Figure 4.11 Other heritage values 100
Figure 5.1 Commercial and non-commercial uses 109
Figure 5.2 National employment levels within some Reef-dependent activities,

2006-07 to 2015-16 110
Figure 5.3 Number of tourism visitor days, 1994-2018 111

GREAT BARRIER REEF | OUTLOOK REPORT 2019  xiii



xiv

Figure 5.4

Figure 5.5
Figure 5.6

Figure 5.7
Figure 5.8
Figure 5.9

Figure 5.10
Figure 5.11
Figure 5.12
Figure 5.13
Figure 5.14

Figure 5.15
Figure 5.16

Figure 5.17
Figure 5.18
Figure 5.19
Figure 5.20

Figure 5.21
Figure 5.22

Figure 5.23

Figure 5.24
Figure 5.25
Figure 5.26
Figure 5.27
Figure 5.28

Figure 6.1
Figure 6.2
Figure 6.3
Figure 6.4
Figure 6.5
Figure 6.6

Figure 6.7
Figure 6.8

Figure 6.9
Figure 6.10

Figure 6.11
Figure 6.12

Figure 6.13
Figure 6.14

Figure 6.15

Total visitation to the two high-use plan of management areas, Cairns and the
Whitsundays, 1994-2018

Defence training sites in the Region

Top three species caught and kept by recreational fishers during
a 12-month period (November 2015 to October 2016)

Charter fishing total catch and effort in the Great Barrier Reef, 2008-2018
Commercial fisheries harvest and effort in the Great Barrier Reef, 1990-2018

Commercial coral trout line fishing harvest and effort in the Great Barrier Reef,
1989-90 to 2017-18

Average annual product harvested in the coral fishery in the Great Barrier Reef

for three 5-year periods 2003-2007, 2008-2012, 2013-2017

Marine aquarium fishery harvest and effort in the Great Barrier Reef for three 5-year
periods 2003-2007, 2008-2012, 2013-2017

Tropical rock lobster fishery harvest and effort in the Great Barrier Reef,
1995-2018

Ecological groups retained by major commercial fisheries in the Great Barrier Reef
in 2007, 2012 and 2017

The most important activities contributing to coastal residents’ use and
enjoyment of the Region

Number of days residents visited the Reef in a 12-month period

Number of recreational vessels registered and population in the Catchment,
2001-2018

Investment in reef protection markers (RPMs) and public moorings within the Region,

2016-17 to 2018-19

Number of groundings of recreational, commercial fishing and commercial
tourism vessels in the Marine Park, 2012-2018

Dredge material disposal (capital and maintenance) in the Great Barrier Reef
World Heritage Area, 2009 to 2016

Maintenance dredge volumes in the Great Barrier Reef World Heritage Area,
2004 to 2017

Ships visiting the Region, 2013-2018

Major shipping channels and ship movement patterns over a 30-day period,
June 2018

Ship voyages through Great Barrier Reef entry passages and the inner route,
2013-2018

Cruise ship anchorage bookings, 2012-2018

Ships processed by major trading ports within the Region

Ship groundings and collisions, 1985-2018

Location of shipping incidents, 2014-2018

Areas of the Great Barrier Reef covered by accredited Traditional Owner
agreements, 2018

Factors influencing the Region’s values and drivers of change

Economic growth in Queensland, 1990-91 to 2016-17

Economic activity in Queensland, 1989-90 to 2016-17

Changes in global atmospheric carbon dioxide concentrations

Australia’s average annual temperature relative to the 1861-1900 period

Average warming of annual sea surface temperature between 1880 and 2018
for the Great Barrier Reef

Projected vulnerabilities of components of the Reef ecosystem to climate change

Proportion of land uses in the Catchment

Gully erosion, West Normanby River catchment, Springvale Station

Three of the most prevalent types of single-use plastic collected from across
the Region, 2017

Estimate of the main source of marine debris, 2014 to 2018

Proportion of area managed using best management agricultural practice
systems in the Catchment, 2016-2018

Relative Catchment priorities and likelihood of exposure of Reef ecosystems
to dissolved inorganic nitrogen

Relative Catchment priorities and likelihood of exposure of Reef ecosystems to
total suspended solids

The risk of pesticides to freshwater and estuarine ecosystems

112
115

117
117
119

121

122

123

123

127

130
130

130

131

133

136

137
140

141

142
142
144
146
146

148
158
159
159
162
162

163
166
168
170

174
175

178

179

180
181



Figure 7.1 Jurisdictional boundaries 194
Figure 7.2 Framework for assessing management effectiveness of protected areas 199
Figure 7.3 Great Barrier Reef Blueprint for Resilience initiatives 209
Figure 7.4 Crown-of-thorns starfish (COTS) outbreak cycle and the associated stages of

management action 212
Figure 7.5 Survey data showing progress in COTS control at John Brewer Reef 213
Figure 8.1 Annual sea surface temperatures on the Great Barrier Reef between

1900 and 2018 226
Figure 8.2 Multiple disturbances have impacted the Great Barrier Reef since 2014 228
Figure 8.3 Trends in mean hard coral cover since 1986 for the northern, central and

southern Great Barrier Reef 229
Figure 8.4 Comparison of average coral trout abundance and live coral cover at the

Keppel islands from 2004-2017 across different zones 232
Figure 8.5 Number of tagged loggerhead turtles nesting, Woongarra coast, 1967-2017 234
Figure 8.6 Historic shipwreck Foam, 1984 and 2015 239
Figure 9.1 Risks to the Region’s ecosystem and heritage values from identified threats 248
Figure 9.2 Summary of threats arising from factors influencing the Region’s values,

and associated scale, timing and risk level 250
Figure 9.3 Threats with a changed risk level since 2014 251
Figure 9.4 Management effectiveness, impacts and risk associated with factors

influencing the Region’s values 253
Figure 9.5 Threats to ecosystem and heritage values are cumulative 254
Figure 10.1 Summary of the findings underpinning the long-term outlook for the

Region’s ecosystem and heritage values 262
Figure 10.2 Future pathways for the Great Barrier Reef Region 265
Figure 10.3 Current and future initiatives to improve the Region’s values

and support resilience 267

LIST OF TABLES

Table 1.1 Differences between the Great Barrier Reef Marine Park, Region, World Heritage

Area and Catchment 5
Table 1.2 Assessment criteria and their components 9
Table 2.1 Species diversity of plants and animals in the Region 29
Table 3.1 Changes in the extent of coastal ecosystems in the Catchment, before European

settlement, 2009 and 2015 69
Table 4.1 Scope of assessment of the heritage values of the Region 85
Table 4.2 Structure of heritage values assessment — comparison between Outlook Reports ____ 86
Table 4.3 World heritage criteria relevant to the Reef and how they are assessed 87
Table 5.1 Commercial and non-commercial uses of the Great Barrier Reef 110
Table 5.2 Economic contributions to the Australian economy from Reef-dependent activities,

2006-07 to 2015-16 111
Table 5.3 Commercial harvest in the Great Barrier Reef by fishery in 2007, 2012 and 2017 ______ 118
Table 5.4 Estimated proportion of marine species catch released by recreational fishers in

Queensland over a 12-month period 128
Table 7.1 Partners in the management of the Region 195
Table 7.2 Scale and complexity of management topics 197
Table 7.3 Management tools used to address the broad management topics 198
Table 7.4 Overall assessment of the effectiveness of existing measures to protect

and manage the Region’s values 222
Table 9.1 Community views on threats facing the Reef 247

LIST OF BOXES

Box 1 Reef 2050 Long-Term Sustainability Plan 13
Box 2 Freshwater inflow — 2019 event 53
Box 3 Deforestation — woody vegetation loss 70
Box 4 Pest eradication restores Pisonia forest and seabird breeding site 76
Box 5 Locating our lost maritime heritage — Martha Ridgway 98
Box 6 Queensland Sustainable Fisheries Strategy 2017-2027 125
Box 7 Expanding use of vessel tracking technology in fisheries management 129

GREAT BARRIER REEF | OUTLOOK REPORT 2019

Xv



XVi

Box 8
Box 9
Box 10
Box 11
Box 12
Box 13
Box 14
Box 15
Box 16

What is a port?

Remediation of Douglas Shoal following 2010 ship grounding

Agricultural land management practices

Benefits of zoning and importance of compliance

Blueprint for resilience

Crown-of-thorns starfish control program

The Low Glow collaboration project to protect loggerhead turtles
Expansion of island and marine park management capacity

Bringing knowledge together for Reef management

136
147
177
203
209
212
234
268
269



	LETTER OF TRANSMITTAL
	ACKNOWLEDGEMENTS
	EXECUTIVE SUMMARY
	ABOUT THIS REPORT
	1.1	Background
	1.2	Scope
	1.3	Structure
	1.4	Assessment approach
	1.4.1	Assessment grades and grading statements
	1.4.2	Trend and confidence

	1.5	Evidence used 
	1.6	Terminology
	1.7	Developing the report

	Biodiversity
	2.6	Overall summary of biodiversity
	2.5	Assessment summary — Biodiversity
	2.5.1	Habitats to support species
	2.5.2	Populations of species and groups of species

	2.4	Current condition and trends of populations of species and groups of species
	2.4.1	Mangroves 
	2.4.2	Seagrasses
	2.4.3	Benthic algae 
	2.4.4	Corals
	2.4.5	Other invertebrates 
	2.4.6	Plankton and microbes
	2.4.7	Bony fishes
	2.4.8	Sharks and rays 
	2.4.9	Sea snakes 
	2.4.10	Marine turtles
	2.4.11	Estuarine crocodiles
	2.4.12	Seabirds
	2.4.13	Shorebirds
	2.4.14	Whales
	2.4.15	 Dolphins
	2.4.16	Dugongs

	2.3.10	Water column 
	2.3.9	Continental slope 
	2.3.8	Halimeda banks 
	2.3.7	Shoals 
	2.3.6	Lagoon floor 
	2.3.5	Coral reefs 
	2.3.4	Seagrass meadows
	2.3.3	Mangrove forests
	2.3.2	Mainland beaches and coastlines
	2.3.1	Islands
	2.3	Current condition and trends of habitats to 
	2.2	Legacies and shifted baselines
	2.2.1	 Legacy impacts 
	2.2.2	Shifting baselines

	2.1	Background
	ECOSYSTEM HEALTH
	3.8	Overall summary of ecosystem health
	3.7	Assessment summary — Ecosystem health
	3.7.1	Physical processes
	3.7.2	Chemical processes
	3.7.3	Ecological processes

	3.6	Current condition and trends of outbreaks of disease, introduced species and pest species
	3.6.1	Outbreaks of disease
	3.6.2	Outbreaks of crown-of-thorns starfish
	3.6.4	Other outbreaks

	3.5	Current condition and trends in coastal ecosystems 		that support the Great Barrier Reef
	3.5.1	Saltmarshes
	3.5.2	Freshwater wetlands
	3.5.3	Forested floodplains
	3.5.4	Heath and shrublands
	3.5.5	Grass and sedgelands
	3.5.6	Woodlands and forests
	3.5.7	Rainforests

	3.4	Current condition and trends of ecological processes
	3.4.1	Microbial processes
	3.4.2	Particle feeding
	3.4.3	Primary production
	3.4.5	Predation
	3.4.6	Symbiosis 
	3.4.7	Recruitment 
	3.4.8	Reef building
	3.4.9	Competition
	3.4.10	Connectivity

	3.3	Current condition and trends of chemical processes
	3.3.1	Nutrient cycling
	3.3.2	Ocean pH
	3.3.3	Ocean salinity

	3.1	Background
	3.2.1	Currents 
	3.2.2	Cyclones and wind 
	3.2.3	Freshwater inflow
	3.2.4	Sediment exposure
	3.2.5	Sea level
	3.2.6	Sea temperature
	3.2.7	Light

	HERITAGE VALUES
	4.7	Overall summary of heritage values
	4.6	Assessment summary — Heritage values
	4.6.1	Natural heritage values — world heritage value and national 			heritage value
	4.6.2	Indigenous heritage values
	4.6.3	Historic heritage values - Commonwealth heritage values
	4.6.4	Historic heritage values – other
	4.6.5	Other heritage values

	4.5	Current condition and trends — other heritage values
	4.5.1	Social heritage values 
	4.5.2	Aesthetic heritage values
	4.5.3	Scientific heritage values

		— historic heritage values
	4.4.1	Commonwealth heritage value 
	4.4.2	Other historic lightstations and lighthouses
	4.4.3	Historic voyages and shipwrecks
	4.4.4	World War II features and sites 
	4.4.5	 Other places of historic significance

	4.4	Current condition and trends 
		— Indigenous heritage values
	4.3.1	Cultural practices, observances, customs and lore
	4.3.2	Sacred sites, sites of particular significance and places 				important for cultural tradition
	4.3.3	Stories, songlines, totems and languages
	4.3.4	Indigenous structures, technology, tools and archaeology

	4.3	Current condition and trends 
		— natural heritage values
	4.2.1	World heritage value and national heritage value 
	4.2.2	Natural beauty and natural phenomena (criterion vii)
	4.2.3	Major stages of the Earth’s evolutionary history (criterion viii)
	4.2.4	Ecological and biological processes (criterion ix)
	4.2.5	Habitats for conservation of biodiversity (criterion x)
	4.2.6	Integrity 

	4.2	Current condition and trends 
	4.1	Background 
	4.1.1	Structure of assessment

	Commercial and
	non-commercial use
		and non-commercial use
	5.11	Overall summary of commercial 
		non-commercial use 
	5.10.1	Economic and social benefits of use
	5.10.2	Impacts of use on the Region’s values

	5.10	Assessment summary — Commercial and 
	5.9	Traditional use of marine resources
	5.9.1	Current condition and trends of traditional use of marine 			resources
	5.9.2	Benefits of traditional use of marine resources 
	5.9.3	Impacts of traditional use of marine resources 

	5.8	Shipping 
	5.8.1	Current condition and trends of shipping
	5.8.2	Benefits of shipping
	5.8.3	Impacts of shipping

	5.7	Ports 
	5.7.1	Current condition and trends of ports
	5.7.2	Benefits of ports
	5.7.3	Impacts of ports 

	5.6	Research and educational activities
	5.6.1	Current condition and trends of research 
		and educational activities
	5.6.2	Benefits of research and educational activities
	5.6.3	Impacts of research and educational activities

	5.5	Recreation (not including fishing)
	5.5.1	Current condition and trends of recreation
	5.5.2	Benefits of recreation
	5.5.3	Impacts of recreation 

	5.4	Fishing
	5.4.1	Current condition and trends of fishing
	5.4.2	Benefits of fishing
	5.4.3	Impacts of fishing 

	5.3	Defence activities 
	5.3.1	Current condition and 		trends of defence 			activities
	5.3.2	Benefits of defence activities
	5.3.3	Impacts of defence activities 

	5.2	Commercial marine tourism
	5.2.1	Current condition and trends of commercial marine tourism
	5.2.2	Benefits of commercial marine tourism
	5.2.3	Impacts of commercial marine tourism

	5.1	Background
	Factors influencing 
	the Region’s values
		Region’s values
	6.9	Overall summary of factors influencing the 
	6.8	Assessment summary — Factors influencing the 			Region’s values
	6.8.1	Impacts on ecological values
	6.8.2	Impacts on heritage values
	6.8.3	Impacts on economic values
	6.8.4	Impacts on social values

	6.7	Vulnerability of heritage values to influencing factors 
	6.6	Direct use
	6.6.1	Trends in direct use
	6.6.2	Vulnerability of the ecosystem to direct use
	6.6.3	Implications of direct use for regional communities

	6.5	Land-based run-off
	6.5.1	Trends in land-based run-off
	6.5.2	Vulnerability of the ecosystem to land-based run-off
	6.5.3	Implications of land-based run-off for regional communities

	6.4	Coastal development in the Catchment 
	6.4.1	Trends in coastal development
	6.4.2	 Vulnerability of the ecosystem to coastal development
	6.4.3	Implications of coastal development for regional communities

	6.3	Climate change 
	6.3.1	Trends in climate change 
	6.3.2	Vulnerability of the ecosystem to climate change
	6.3.3	 Implications of climate change for regional communities

	6.2	Drivers of change
	6.2.1	Economic growth 
	6.2.2	Population growth 
	6.2.3	Technological development 
	6.2.4	Societal attitudes 

	6.1	Background
	Existing protection
	and management
		and management
	7.6	Overall summary of existing protection 
	7.5.6	Achievement of outcomes
	7.5.5	Delivery of outputs 
	7.5.4	Management systems and processes 
	7.5.3	Financial, staffing and information inputs 
	7.4	Assessment of management approaches
	7.4.1	Environmental regulation
	7.4.2	Engagement
	7.4.3	Knowledge, innovation and integration
	7.5.1	Understanding of context
	7.5.2	Planning 

		and management measures
	Managing direct use
	7.3.1	Commercial marine tourism
	7.3.2	Defence activities
	7.3.3	Fishing
	7.3.4	Ports 
	7.3.5	Recreation (not including fishing)
	7.3.6	Research activities
	7.3.7	Shipping
	7.3.8	Traditional use of marine resources
	7.3.9	Climate change
	7.3.10	Coastal development
	7.3.11	Land-based run-off
	7.3.12	Biodiversity values
	7.3.13	Heritage values
	7.3.14	Community benefits of the environment

	7.3	Assessment of existing protection 
	7.2	Assessing protection and management measures
	7.2.1	Scope 
	7.2.2	Assessment method 
	7.2.3	Information used 

	7.1	Background
	7.1.1	Roles and responsibilities
	7.1.2	Focus of management 
	7.1.3	Scale and complexity 
	7.1.4	Management approaches and tools

	Resilience
	8.7	Overall summary of resilience
	8.6	Assessment summary — Resilience
	8.6.2	Heritage resilience 

	8.5	Case studies of heritage resilience
	8.5.1	Cultural practices, observances, customs and lore
	8.5.2	Lightstations
	8.5.3	Historic shipwrecks

	8.4	Heritage resilience 
	8.3	Case studies of recovery and decline 
	in the ecosystem 
	8.3.1	Coral reef habitats
	8.3.2	Lagoon floor habitats 
	8.3.3	Black teatfish (sea cucumber)
	8.3.4	Coral trout
	8.3.5	Loggerhead turtles
	8.3.6	Urban coast dugongs
	8.3.7	Humpback whales 

	8.2	Ecosystem resilience
	8.1	Background
	Risks to the 
	Region’s values
	9.5	Overall summary of risks to the Region’s values
	9.4	Assessment summary – Risks to the Region’s values
	9.3	Outcomes of risk assessment
	9.3.1	Community views
	9.3.2	Level of likely risk
	9.3.3	Sources, scale and timing 
	9.3.4	Highest risk threats
	9.3.5	Trends in risks to the Region’s values
	9.3.6	Effectiveness of threat management 
	9.3.7	Cumulative impacts

	9.2	Identifying and assessing the threats
	9.2.1	Identifying the threats
	9.2.2	 Assessing threats
	9.2.3	Information on community views

	9.1	Background
	Long-term outlook
	10.5	Overall summary of long-term outlook
	10.4	Assessment summary — Long-term outlook
		the long-term outlook
	10.3	Current and future initiatives to improve 
	10.2	Likely future trends 
	10.2.1	Possible long-term futures for the Region
	10.2.2	Prospects for the outstanding universal value of the 
	Great Barrier Reef World Heritage Area

	10.1	Background
	Long-term outlook
	Appendix 1 	Statutory requirements for the 
				Outlook Report

	Appendix 8 	Assessment of risks to the Region’s values
	Appendix 7 	Criteria for ranking likelihood and consequence of 		threats to the Region’s values
	Appendix 6 	Threats to the Region’s values
				management effectiveness 
	Appendix 5 	Indicators used to assess 
				World Heritage Area
	Appendix 4	Integrity test — Great Barrier Reef 
				universal value
				Great Barrier Reef’s outstanding 
				— linking the Outlook Report to the 
	Appendix 3 	Complementary assessments 
	Appendix 2 	Key changes since the Outlook Report 2014

