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on threats to the Reef 247
competition 66-7, 80, 277
compliance
importance of 125, 148-9, 203, 209
monitoring 160
compliance systems 129, 202, 216
connectivity 25, 50-1, 64, 67-8, 226, 252, 254, 277,
287,
barriers to 67, 287-91
in coastal ecosystems 68, 287
and redistribution of species 68
continental islands 21, 277-8
continental shelf, evolutionary history 89
continental slope
disturbances 28, 128
features 27, 277
habitat 27-8, 43
Convention for Conservation of Migratory Species
(CMS) 233
Convention for International Trade of Endangered
Species (CITES) 233
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206-7, 216
Dickson Inlet (Cairns), inshore coral reefs over time
19-20
diffuse source land-based run-off 168, 171
direct use
environmental regulation 216, 230, 266-7
impact on the Region’s values 114-6, 123,
126-9, 139-40, 145-7, 150, 182-4
implications for regional communities 184
managing 112-3, 117-23, 130-2, 134, 136-8,
140, 148, 200-7



trends 182-3
vulnerability of the Region’s ecosystem to 183-4
discarded species 127-8, 283
diseases 61, 73, 284, 289, 294
in corals 31, 33, 39, 58, 74
in fish species 33, 61, 73-4
in marine turtles 74
outbreaks 73-5, 81, 183, 212-3
dissolved inorganic nitrogen catchment loads 58-9,
172-3,179
dissolved inorganic nutrients 179-80
dissolved organic carbon 58, 173
dive-based harvest fisheries 118, 122-3
diving, impacts on the Reef 114, 133, 251, 283,
287, 291
dolphins 39-40
species and condition 40
threats 40, 184, 290, 295
Double Cone Island, pre- and post-cyclone Debbie 25
Douglas Shoal
remediation following 2010 ship grounding 147
Shen Neng | grounding 145-7
dredge material, disposal 136, 139-40, 184, 283, 288
dredging 26, 136-8, 152, 180, 184
impacts 139-40, 152, 173, 180, 184, 288, 292
dredging volumes 137
drivers of change 158
economic growth 158-9
population growth 160
societal attitudes 161
technological development 160
drones 160, 269, 251, 285, 290
Drupella snails outbreaks 31, 74, 77
dugongs (Dugong dugon) v, 40-1, 97, 235
abundance and distribution 40-1, 235
evidence for recovery or decline 18, 44, 235
hunting by Traditional Owners 92, 149, 150, 288
illegal poaching 235
management 149, 235
threats 128, 184, 235, 288, 290
urban coast (resilience case study) v, 235, 242
dwarf minke whales 39

Earth’s evolutionary history 89
East Asian — Australasian Flyway 39
East Australian Current 50-1, 163, 167, 251, 287
East Coast Inshore Fishery 35-6, 120
East Coast Otter Trawl Fishery 120
discards 32, 127, 283
impact 28, 35, 127, 288, 287
management 124, 129
ecological and biological processes (outstanding
universal value criterion ix) 89, 103, 277, 279
ecological processes
assessment statements 79-80
current conditions and trends 61-8
ecological values, impacts on the Region’s values
166, 186-7
ecologically sustainable management of fisheries
124-5
economic contribution of commercial and non-
commercial uses vi, 110-1, 151-2

fishing 111, 126
ports 138-9
recreation (excluding fishing) 111, 132
research and educational activities 111, 135
shipping 144-5
tourism 110-1, 113, 159
economic growth/economic activity, Queensland
158-9
economic values, impacts on the Region’s values
157-9, 187-8
ecosystem health v, 49-82
assessment criteria 49-50
assessment summary 78-81
background 49-50
chemical processes 58-60, 79-80
coastal ecosystems that support the Region’s
values 68-73, 80
ecological processes 61-8, 79
outbreaks of disease, introduced species and
pest species 73-7, 81
overall summary 82
physical processes 50-7, 78
ecosystem resilience 167, 225-236
assessment summary 240-1
case studies 226-36
ecosystems
outlook for Region’s ecosystems 270
risks to the Region’s ecosystems 248-52,
255-6, 287-90
educational activities see research and educational
activities
El Nifio events 50, 164
and currents 50
El Nifo—-Southern Oscillation
and freshwater inflow 52
and inter-annual climate variability 164
and mass coral bleaching 164
emperors 75,117, 121, 126
employment levels, through commercial and non-
commercial use 110, 135, 138
engagement 197, 216-7, 266
see also stakeholder engagement
Enhalus (seagrass) 30
Environment Protection and Biodiversity
Conservation Act 1999 194-5, 215-6, 280
Commonwealth Heritage List 95
ecologically sustainable management of fisheries
35, 124
listed threatened and endangered species (Cth)
29, 35, 233
Environment Protection (Sea Dumping) Act 1981
(Cth) 114,136
Environmental Protection (Chain of Responsibility)
Amendment Act 2016 (Qld) 210
Environmental Protection (Water) Policy 2009 (Qld)
210
environmental regulation 197, 215-6, 266-7
erosion prone areas 210
estuarine crocodiles 38, 44, 278
executive summary v-vi
existing protection and management 193-222
assessing protection and management

GREAT BARRIER REEF | OUTLOOK REPORT 2019 343




344

measures 198-200
assessment of existing protection and management
measures 200-15
assessment of management approaches 215-7
assessment summary 218-22
achievement of outcomes 220
delivery of outputs 220
financial, staffing and information inputs 219
management systems and processes 219
planning 218
understanding of context 218
background 193
focus on management 196
management approaches and tools 197-8
roles and responsibilities 193-5
scale and complexity 197
overall summary 221-2
exotic species 75, 146, 184, 283, 288, 292
Eye on the Reef program 132, 208, 215, 217

factors influencing the Region’s values 157-89
assessment summary 186-8
climate change 161-7, 189
coastal development in the Catchment 167-71
direct use 182-4
drivers of change 158-61
land-based run-off 171-82
overall summary 189
vulnerability of heritage values to influencing
factors 185
firefighting foams 116, 176, 290
fish herbivores 62-3, 283, 288
fish spawning aggregations 128, 288
fish species, stock status 126, 202
Fisheries Act 1994 (Qld) 123-4, 202
fisheries management vi, 121-5, 152, 202-3, 216
vessel tracking technology use 125, 129, 202,
216, 267, 269
Fisheries Queensland 120, 125
Fisheries Regulation 2008 (Qld) 120, 125
fishery and border protection patrols 115
fishing 117-34, 182-3, 221
assessment of existing protection and
management measures 202-3
benefits 126
current condition and trends 117-26
illegal 35, 126, 129, 150, 182, 184, 202-203,
216, 232, 252, 256, 293
impacts 126-9, 184, 252, 256
see also commercial fishing; recreational fishing
fishing stakeholders 202
Fitzroy Island (Cairns), inshore coral reefs over time
19-20
Fitzroy NRM
agricultural land management practices 159,
168, 173,178
freshwater inflows 52
macroalgae abundance 31
rainforest clearing 73
remnant woodlands and forests ecosystem 72
restrictions on riparian clearing 210
flatback turtles 37

INDEX

flood events 53, 228

and nutrient loads 59

and sediment exposure 53, 55
floodplain wetlands 71
Foam (shipwreck) on Myrmidon Reef 98, 239
food chains 58, 61, 126, 181, 231-3, 240
forested floodplains 71
forests 72-3, 76

see also mangrove forests
freshwater inflow 52, 78

2019 event 53
freshwater wetlands 71

garbage disposal (from ships) 144-5
Geoffrey Bay (Magnetic Island), inshore coral reefs
over time 19-20
glacial and interglacial periods 89, 93-4, 277
Gladstone (port) 43, 136, 138, 144
Gladstone Channel, grounding 145
global warming 24, 26 161-3, 226, 230, 271, 228
and coral bleaching 31-2, 228
and feminisation of turtle populations 66,
165, 264
impact on invertebrates 32
and increased disease 74
and sea-level rise 55, 165
see also climate change; thermal stress
goat eradication 76
Goold Island 5
Gothenburg (SS) (shipwreck) 98, 101
grass and sedgelands 72
Great Barrier Reef
on National Heritage List 86
as socially significant natural environment 1001
on World Heritage List 6, 86, 264
Great Barrier Reef and Torres Strait Vessel Traffic
Service 142
Great Barrier Reef Biodiversity Conservation
Strategy (Biodiversity Conservation Strategy)
212,216
Great Barrier Reef Blueprint for Resilience (Reef
Blueprint) vi, 207, 208-9, 212-14, 217, 227,
266, 267-8
Great Barrier Reef Catchment 4, 5, 12, 68
changes in vegetation extent of coastal
ecosystems 69
coastal development 167-71
woody vegetation clearing rates 70
Great Barrier Reef Coast Marine Park (Queensland)
6, 148, 193, 211, 194,
Great Barrier Reef Intergovernmental Agreement
2015 194, 214, 216
Great Barrier Reef Island Resorts Rejuvenation
Program 113
Great Barrier Reef Marine Park 4-5,
‘management areas’ 12
Great Barrier Reef Marine Park Act 1975 ii, 3, 85,
124,149, 193, 273
assessment of the commercial and
non-commercial use 107-54
assessment of the current biodiversity 17, 45



assessment of the current health of the
ecosystem 48-82
assessment of the current resilience of the
ecosystem 225-42
assessment of existing measures to protect and
manage the ecosystem 193-221
assessment of the factors influencing the
Region’s values 157-89
assessment of the long-term outlook for the
ecosystem 261-71
assessment of the risks to the ecosystem
245-57
Great Barrier Reef Outlook Report requirements 273
Great Barrier Reef Marine Park Authority
Aboriginal and Torres Strait Islander Heritage
Strategy for the Great Barrier Reef Marine
Park 92,214, 236
and climate change 208, 216,
engagement and disengagement 216-7
issue joint permits with Queensland Government
216
jurisdictional boundaries 193-5
preparation of the Outlook Report 3, 12
tourism management programs 112-3, 200-1
Great Barrier Reef Marine Park Authority Board
113, 149
Great Barrier Reef Marine Park Commonwealth
Heritage Listed Places and Properties Heritage
Strategy 2018-21 95
Great Barrier Reef Marine Park Regulations 1983
(repealed) 100, 125, 134, 138, 144, 273-5
assessment of the current heritage values
85, 102
assessment of the current resilience of the
heritage values 225, 240
assessment of the existing measures to protect
and manage the heritage values 193, 218
assessment of the factors influencing the current
and projected future heritage values
157, 186
assessment of the long-term outlook for the
heritage values 261, 270
assessment of the risks to the heritage values
245, 255
Great Barrier Reef Marine Park Zoning Plan 2003
90, 112, 115, 120, 124, 129, 131, 134, 142,
149, 197, 203-5, 211, 216, 266
Great Barrier Reef Ministerial Forum 207
Great Barrier Reef Region 3-5
future pathways 264-5
jurisdictional boundaries 6, 193-5
managing to protect the Region’s values 211-5
prospects for outstanding universal value 264-6
risks to the Region’s values 245-57
species diversity 29
Great Barrier Reef Region Strategic Assessment
276, 211
Great Barrier Reef Water Quality Guideline values
173,176
Great Barrier Reef World Heritage vi, 4, 5, 68, 85-90,
101, 106, 113, 120, 194
dredging 136, 137

integrity test 90, 279-80
ports 135-40
trawl fishing in 120
Great Keppel Island
proposed development 170
Woppaburra Traditional Owners 93, 94, 185
Green Island 76, 92, 134
green turtles v, 36, 66, 97, 149, 191, 288, 292
greenhouse gas emission reduction 160, 163
from international shipping 141
groundings 114, 133, 145, 146, 184, 206, 251-2,
288, 292
grouper 117
Guidelines for Managing Research in the Great
Barrier Reef Marine Park 134, 205
Guidelines: Permit applications for restoration/
adaptation projects to improve resilience of
habitats in the Great Barrier Reef Marine Park
134
gully erosion 72, 170

habitat destruction 32
habitats
of the Reef’s coastal and marine ecosystems 18
and resilience capability under climate change
166-167
threats from broad-scale impacts of climate
change 21, 166
habitats for conservation of biodiversity (outstanding
universal value criterion x) 90, 278-9
habitats to support species
assessment statements 42-3
current conditions and trends 21-8
Halimeda banks 21, 26-7, 43
extent in Ribbon Reefs 27
habitat 26-7
Halodule 30
Halophila 30
tricostata 30
hammerhead sharks 35, 120, 125, 127
hard coral cover 24-5, 212, 228-9, 232
hard corals 24-25, 31
Havannah Reef (Townsville) 227
hawksbill turtles 37, 90, 97, 144
Hay Point (port) 136, 137, 138, 143, 144, 145,176
healthy waters management plans 210
heath and shrublands 69, 72, 80, 276
herald petrel 38
herbicides 52, 174, 181
herbivores 40, 62, 283
functional redundancy 62
herbivory 62-3
heritage resilience 236-239
assessment summary 241
case studies 237-9
heritage values v, 85-106, 274-280
aesthetic heritage values 86, 101, 105
assessment summary 102-5
background 85
environmental regulation 267
historic heritage values 95-9, 104
impacts on the Region’s 157, 187, 246-251
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Indigenous heritage values 85, 91-5, 103-4
managing to protect the Region’s values 214-15
natural heritage values 86-90, 102-3
other heritage values 100-2, 105
outlook 262, 270
overall summary 106
risks to Region’s heritage values 246, 248-251,
255-6, 291-5
scientific heritage values 101-2, 105
scope of assessment 85, 274
social heritage values 100-1, 105
structure of assessment — comparison between
Outlook Reports 86
vulnerability to influencing factors 185
Heron Island Research Station 67, 134-135, 205, 181
High Standard Tourism Operator program 113, 114,
201
highest risk threats 249-50
Hinchinbrook Plan of Management 2004 201, 216
Commonwealth heritage value 95-7, 104,
237-8
environmental regulation 267
historic voyages and shipwrecks 98, 239
other historic lightstations and lighthouses
97-8, 105
other places of historic significance 99, 105
vulnerability to influencing factors 185
World War Il features and sites 99
historic shipwrecks 98, 101, 105, 132, 214-15,
236, 239
Historic Shipwrecks Act 1976 (Cth) 98, 215
historic significance of people 99
Holocene reefs 89
Holothuria whitmaei 230
hook and line fisheries 118, 121
humpback whales v, 39, 97, 145, 185, 276
evidence for recovery or decline 236
management 236
population 39, 236
resilience (case study) 236, 241-2
threats 185, 236, 290
hunting, by Traditional Owners 92, 148-9, 150, 235,
288, 292
Hydrographers Passage 141
hydrographic surveys 115
hyper-salinisation of coastal habitat 165

illegal activities 94, 239, 249, 251, 284, 289, 293
illegal fishing 129, 182, 184, 202-3, 216, 232
and poaching 38, 129, 150, 249, 251, 289,
293,
incompatible uses 114, 133, 183, 284, 293
Indigenous Compliance Officers 214
Indigenous heritage values 85, 91-5, 103-4. 291-5
assessment statements 1034
cultural practices, observances, customs and
lore 91-2
resilience 237-8
environmental regulation 267
Indigenous structures, technology, tools and
archaeology 95
natural components inseparable from Indigenous

INDEX

cultural identity 91
protection of the Region’s values 214-15
sacred sites, sites of particular significance and places
important for cultural tradition 93-4
stories, songlines, totems and languages 94
validated through Strong Peoples — Strong Country
(The Aboriginal and Torres Strait Islander
Heritage Strategy) 92, 214
vulnerability to influencing factors 185
Indigenous Land and Sea Ranger Programs 214
Indigenous Land Use Agreement 148, 153, 206
Indigenous rangers 149, 213, 235
Indigenous Reef Advisory Committee 149, 216
Indo-Pacific bottlenose dolphin 40
industrial development 169
industry groups 195
inshore reefs
macroalgae abundance 31
water quality 28
inshore seagrass abundance and condition 23
integrated monitoring and reporting program see Reef
2050 Integrated Monitoring and Reporting
Program (RIMReP)
integrity of the GBRWHA 90
integrity test 279-80
interactions between different recreational users 133
International Convention for the Prevention of Pollution
from Ships (MARPOL) Annex IV and V 144
International Maritime Organization 141, 142
International Whaling Commission 145
introduced species 75-6, 81, 134, 184
invasive plants 22
invertebrates
climate change effects 32
condition and trends 33
species diversity 32
irukandiji jellyfish 77
island development 170
island vistas 88, 101
islands habitat 21-2
restoration 21
IUCN Green List of Protected and Conserved Areas
Programme 200

John Brewer Reef
COTS culling operation 213
World War Il dump site 201
jurisdictional boundaries 6, 193-5

Keppel Island group
Indigenous heritage 95
Woppaburra Traditional Owners 93, 94, 214
knowledge, integration and innovation 197, 199, 215,
217, 268-9
Kuku Yalanji Traditional Owners 96

La Nifa events 164
and currents 50
and cyclones 51
Lady Elliot Island lightstation 96-7
lagoon floor habitats 25-6
evidence for recovery or decline 230



management 230
resilience (case study) 230
trawling impacts 128, 184, 230
Lama Lama people, Princess Charlotte Bay, case
study 237-8, 241
Land and Sea Country Partnerships Program 148,
213
Land and Sea Rangers 214
land-based run-off
assessment of existing protection and
management measures 210-11
diffuse source 168, 171
environmental regulation 267
from agricultural land use 168, 173, 174, 180
impact on lagoon floor 26, 230
impact on the Region’s values 171-82
impact on seagrass meadows 23
impact on water column 28
impact on water quality 171-92, 210-11,
221, 271
implications for regional communities 182
planning approaches 210
point source 171
trends 172-8
vulnerability of the Region’s ecosystem to
179-82
land clearing 18, 52, 69, 70, 170, 210
land reclamation 138, 139
Land Restoration Fund 167
land use, Catchment 167-71
land-derived nutrient inputs 58
launch facilities 134, 170
legacy human use impacts 18
Letter of Transmittal iii
level of likely risk to the Region’s ecosystem 249
light availability 57, 139, 180
light pollution 37, 139-40, 144, 146, 169, 183, 233
lightstations and lighthouses
assessment statement 105
Commonwealth heritage listed 95-7, 241
evidence for recovery or decline 238-9
management 238
other historic 96, 97-8
protection 214
resilience 238-9
likelihood and consequence of threats to the Region’s
values 286
linear infrastructure 169
liquified natural gas (LNG) production 141
Lizard Island
Indigenous heritage components 95
research station 135, 205
Llewellyn (SS) (shipwreck) 98
local government 195, 207-8
Local Marine Advisory Committees 202, 205, 210,
215,217, 234, 266
loggerhead turtles 37, 97, 181
evidence for recovery or decline 233-4
Low Glow collaboration project 234
management 233
nesting sites 233
pressures and threats 233
resilience (case study) 233-4

Woongara coast 233, 234
long-term outlook vi, 261-71
assessment summary 270
background 261-3
current and future initiatives to improve 266-9
likely future trends 264
possible long-term futures for the Region 264
prospects for the outstanding universal value
of the GBRWHA 264-6
overall summary 271
Low Island and Low Islets lightstation 96
Low Isles
research station 134
scientific study, 1928-29 102
Lucinda (port) 136

Mackay (port) 136, 137, 144
Mackay—Capricorn Management Area, crown-of-
thorns starfish outbreaks 75
Mackay-Whitsunday NRM
agricultural land management practices 178
coastal development 167, 168
dissolved inorganic nutrients 180
freshwater inflows 52-53
grass and sedgeland loss 72
macroalgae abundance 31
rainforest ecosystems 73
waterway barriers to flow 169
macroalgae
abundance 30-1, 61-62
fish removal of 62
interaction with corals 66
Magnetic Island, shipwrecks around 98
mainland beaches 22, 42
Maintenance Dredging Strategy for Great Barrier
Reef World Heritage Area Ports 138, 204, 267
major stages of the Earth’s evolutionary history
(outstanding universal value criterion viii) 89
major trading ports 136-38, 144
management approaches and tools 197-8
management effectiveness indicators 281-2
management topics 196
scale and complexity 197
managing direct use 200-7
managing external factors 207-11
Managing research in the Great Barrier Reef Marine
Park 134, 205
managing to protect the Region’s values 211-15
Mandubarra Traditional Use of Marine Resources
Agreement 148
mangrove forests 22
coastal development effects 22
cyclone impacts 22-3, 51
dieback 165
habitat 22-3
mangrove islands 21
mangrove jack 22, 68, 117, 120, 126
mangroves 62
species and hybrids 29
marine access infrastructure 134, 170
marine and island national park management,
expansion of capacity 268
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marine aquarium fish industry 122, 123

marine debris 22, 28, 38, 44, 66, 116, 129, 1467,
174-5, 181, 183, 293
main sources 175, 181
reduction initiatives 267
types of single-use plastics 174

marine heatwaves 56, 162, 165

Marine Monitoring Program 53-4, 215

Marine Parks Act 2004 (Qld) 233

Marine Parks (Great Barrier Reef Coast) Zoning Plan
2004 124

Marine Pest Prevention and Preparedness Project
75

Marine Tourism Contingency Plan 2014 200

Marine Turtle Recovery Plan 2017-2027 150

marine turtles 36-7, 67, 97, 149, 181, 184
conservation 233
diseases 74
hunting by Traditional Owners 150
populations and population changes 36-7
protection programs 150
threats 37, 150
see also specific types, e.g. loggerhead turtles

Maritime Border Command 195

Maritime Safety Queensland 140, 145-6, 195,
204, 206

MARPOL Annexes IV and V 144

Martha Ridgway (shipwreck) 98

mass coral bleaching events v, 21, 24-6, 25, 31-2,
65, 161, 228, 229
and El Nifio—Southern Oscillation cycles 164
impact on symbionts 64

Master Reef Guides program 113, 201

Megaptera novaeangliae 236

Mermaid (HMCS) (shipwreck) 98

meso-predators 63

mesophotic coral reefs 28

metal and metalloid pollutants 140, 175, 176, 181

microbes 33, 61

microbial processes 61

middens 93

Middle Reef (Magnetic Island), inshore coral reefs
over time 19, 20

migrations 67

migratory shorebird species 39, 67

mining and resource activities 168-9, 1568, 171,
176, 210

minor ports 136

Mon Repos Beach, loggerhead turtle nesting beach
233, 234

monitoring programs see Reef 2050 Integrated
Monitoring and Reporting Program (RIMReP)

mud crabs 73, 94, 122

Myrmidon Reef, Foam (shipwreck) 98, 239

National Environmental Science Program projects
208, 215, 216, 267
National Heritage List 86

national heritage value and world heritage value

87-90, 102-3
Native Title Act 1993 (Cth) 149, 206

INDEX

native title rights 149, 150, 206

natural beauty and natural phenomena (outstanding
universal value criterion vii) 88

natural heritage values v, 86-90
ecological and biological processes 89
environmental regulation 267
habitats for conservation of biodiversity 90
integrity 90
major stages of the Earth’s evolutionary

history 89
natural beauty and natural phenomena 88
world heritage value and national heritage value
87-90, 102-3

Nature Conservation Act 1992 (Qld) 195, 233

Nest to Ocean Turtle Protection Program 150

net fisheries 117-8

net-free commercial fishing zones 124

no-take and no-entry zones
benefits of and importance of compliance 203
impact on fish larvae populations 67
impact on recruitment of fish species 66
poaching in 129, 184,202

noise pollution 140

non-Halimeda shoals 26

non-migratory shorebird species 39

North-East Shipping Management Plan 145, 206,
267

North Queensland Current 50

North Reef lightstation 97

nutrient cycling 58-9, 61, 62

nutrient loads 58
and fleshy macroalgae 61
in land-based run-off 172-3, 179, 211
and primary production 62

ocean acidification (ocean pH) 28, 32, 60, 66, 67,
161, 163, 165
ocean chemistry 163
ocean currents 50-1, 67, 163, 167
ocean salinity 60
ocean warming 21, 163, 171
offences
by recreational fishers 129, 202
by tourism operators 115
commercial fisheries 129
oil spills 116, 145, 184
olive ridley turtle 37
One Tree Island, research station 134
Opal Reef, before, during and after the 2016 mass
bleaching event 25
Operational Guidelines for Implementation of the
World Heritage Convention 87
Orcaella heinsohni 40
Orpheus Island, research station 134-5, 205
otter trawl fishery 35, 119-20
outbreaks
crown-of-thorns starfish 24-25, 31, 58, 74-5,
179, 212-13, 229
diseases 73-4, 81, 183
Drupella snails 31, 74, 77
irukandiji jellyfish 77
Trichodesmium (blue—green algae) 77



outcomes of risk assessment 247-54
community views 247-8
cumulative impacts 253-4
effectiveness of threat management 252-3
highest risk threats 249
level of likely risk 249
sources, scale and timing 249
trends in risks to the Region’s values 251-2
Outlook Report 2009 3, 17, 63, 70, 127, 193, 199,
205, 226, 235, 245
Outlook Report 2014 3, 17, 27, 28, 52, 63, 69, 70,
76, 118, 122, 128, 125, 147, 160, 161, 193,
194, 199, 201, 204, 207, 221, 226, 235,
238, 245, 268
structure of heritage values assessment 86
threats to the Region’s values, comparison with
2019 Outlook Report 283-5
Outlook Report 2019
assessment approach 8-11
assessments within the 7
background 3
complementary assessments linking the Report
to Reef’s outstanding universal values 276-8
development 12
evidence used 11
key changes since the Outlook Report 2014
275
scope 3-6
statutory requirements 273-4
structure 6-7
terminology 11-12
threats to the Region’s values, comparison with
2014 Qutlook Report 283-5
outstanding universal value 13, 17, 86, 264
complementary assessments — linking the
2019 Outlook Report to the Reef’s
outstanding universal values 276-8
ecological and biological processes
(criterion ix) 89
habitats for conservation of biodiversity
(criterion x) 90
major stages of the Earth’s evolutionary history
(criterion vii)) 89
natural beauty and natural phenomena (criterion vii) 88
property pillars 87-90
prospects for the GBRWHA 264-6
overfishing
invertebrates 32, 127
reef fish species 35, 63, 66, 77, 121, 126

Paddock to Reef Integrated Monitoring, Modelling and
Reporting Program 172, 211, 217

Palm Passage 141

Pandora (HMS) (shipwreck) 98

Paris Climate Change Agreement 162, 207

Parks Australia 195

parrotfish 63
monitoring 34, 35

particle feeding 61, 79, 82, 127

partners in management of the Region 195, 214

partnership and stewardship arrangements vi, 217
see also Eye on the Reef program; Local Marine

Advisory Committees; Reef 2050 Water Quality
Improvement Program 2017-2022; Reef
Advisory Committees; Reef Guardian program;
Traditional Owners
partnerships with managing agencies and research
providers 217
pathogenic microbes 61
pearl perch 121, 128, 202
pelagic fishes 33, 63
per- and poly-fluoroalkyl substances (PFAS) 116, 176,
permissions system, commercial marine tourism 200
permits 113-114, 124, 134, 200, 205, 216
pest species 73, 75-6, 81, 146, 184
pesticides, in land-based run-off 28, 171-2174,
179-182, 211
pharmaceuticals and personal care products 175
phosphorus loads 169, 173
photosynthesis 30, 57, 62, 180
photosystem Il (PSIl) herbicides 174, 181
physical damage
to habitats 135, 165
toreefs 114
1o seabed and reef habitats 128, 184, 239
physical processes
assessment statements 78
current conditions and trends 50-7
phytoplankton 27, 33, 53, 58, 62, 179
pigeye shark 35, 120
pikey bream 117
pilotage 142
Pine Islet lightstation 97, 238, 242
Pisonia forest ecosystem restoration 21, 76
plankton 28, 33, 61
see also phytoplankton; zooplankton
Planning Act 2016 (Qld) 195, 209, 221
plans of management 112, 131, 201, 204, 216, 266
plant pests 22, 75
plastic remnants 147, 174-5, 181, 183
plate corals 229
Plectropomus
laevis 231
leopardus 231
maculatus 231
poaching 129, 150, 184, 235, 240, 251-2
Pocillopora corals 31, 32, 64
point source land-based run-off 171
pollutants
agricultural 52, 167-8, 173, 174, 180-1
bioaccumulation 181-2
chemical 116, 145, 175, 182, 183, 184
coal dust contamination 140, 171
from land-based run-off 171, 174, 175, 179
metals and metalloids 140, 175, 176, 181
oil spills 116, 145, 184
pesticides 174, 180-1, 211
see also marine debris
pollution
atmospheric 171
from modifying coastal ecosystems 170-1
light 140, 145, 171, 183-4, 169, 233, 234
noise 139-40
tourists perceive it as major threat to the Reef
101
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Pompey Complex (off Mackay) 63, 229
pontoons 114, 170, 200
population growth, Catchment 129, 160
populations of species and groups of species
assessment statements 20, 43-4, 150
current conditions and trends 29-41
Port Aima (Rockhampton) (port) 136
Port Douglas 138
ports 135-40, 153, 176, 182, 183, 204, 221
assessment of existing protection and
management measures 204
benefits 138-9
current condition and trends 136-8
definition 136
development 169
dredging 135-136, 137, 138-139, 184
impacts 139-40
management vi, 138, 136
in the Marine Park 136, 138
marine pest surveillance and monitoring 75
see also specific ports, e.g. Cairns (port)
pot fisheries 118, 122
potterydevelopment by Aboriginal people 95
prawn fisheries 127, 230
predation 63, 75
predators 35, 38, 63, 126
fishing effort 126
primary production 61-2
Prince of Wales Channel 141
Princess Charlotte Bay 37, 93-4, 123, 170
coral reef decline 229, 227-229
Lama Lama people, case study 237-8, 242
priority ports 136, 138-139
prospects for the outstanding universal value of the
GBRWHA 264-267
Pterodroma heraldica 38
public moorings 131, 204, 227, 267

QCoast 2100 207

Queensland’s economic activity 158-9

Queensland Boating and Fisheries Patrol 195, 202,
204

Queensland Climate Adaptation Strategy 207, 208,
267

Queensland Climate Change Response 207-208

Queensland Climate Transition Strategy 207, 267

Queensland Department of Agriculture and Fisheries
125

Queensland Department of Environment and Science
195

Queensland East Coast Béche-de-mer Fishery 230

Queensland Government
bilateral agreement with Australian Government

216

jurisdictional 3-5, 12, 21, 136, 193-5
Office of Climate Change 207

Queensland Marine Turtle Conservation Strategy
233

Queensland Parks and Wildlife Service 112, 134, 194,
195, 200, 201, 204, 205

Queensland shark control program 36, 63, 123, 127
other species caught 127, 235

INDEX

Queensland State Planning Policy 209

Queensland Sustainable Fisheries Strategy 2017-
2027 vi, 118, 129, 125, 153, 202, 216, 221,
235, 251, 253

Queensland Water Police 204

Quintell Beach (port) 135-137

Raine Island 21-22, 38, 89, 205, 276, 278
green turtles 36, 66, 165
Martha Ridgway (shipwreck) 98
Raine Island Recovery Project 268
rainforests 73
Ramsar wetland sites 39, 97
Recovery Plan for Marine Turtles in Australia
2017-2027 233
Recreation Management Strategy for the Great
Barrier Reef Marine Park 2012 204, 205, 216
recreation (not including fishing) 130-4, 183
assessment of existing protection and
management measures 204-5
benefits 132
current condition and trends 130-2
impacts 132-4
management 131-2
recreational fishers
offences by 124, 129, 203
proportion of catch released 128
recreational fishing 17, 202
benefits 126
illegal 129, 216, 232
impacts 38-39, 128
top species caught and kept 117, 120
recreational use (including fishing), economic
contribution to Australian economy 110, 111
recreational users, contribution to long-term protection
and management of the Region’s values 132
recreational vessels 131
groundings 133
number registered and population in the
Catchment 130
recruitment 64-6, 277
coral reef fishes 66
corals 25, 32, 64, 65, 227
green turtles 66
loggerhead turtles 37, 233-234
seabird species 66
Reef 2050 Insights Report 193, 200
Reef 2050 Integrated Monitoring and Reporting
Program (RIMReP) vi, 92, 134, 208, 211, 217,
227, 267, 269
knowledge system components 269
Reef 2050 Long-Term Sustainability Plan (Reef 2050
Plan) v, 3, 13, 194, 206-208, 201, 214, 215,
216, 233, 266, 267, 268
Reef 2050 Plan Investment Framework 13, 177—
178,211, 216

Reef 2050 Water Quality Improvement Plan 2017-
2022 (Reef 2050 WQIP) vi, 171-173, 210,
211, 217, 266, 267
whole-of-Reef quality targets 172



Reef Advisory Committees 210, 215, 217
Reef Blueprint 207, 208-9, 212-14, 217, 227, 266,
267, 268
reef building 66
Reef Discovery Training course 113, 201
Reef geomorphological features 21, 89, 277
reef growth, evolutionary changes 89
Reef Guardian councils and schools 210, 234
Reef Guardian program 132, 205, 208, 215, 217
Reef Joint Field Management Program 124, 150, 202,
213, 215, 216, 266, 268
reef protection markers (RPMs) 131, 227
Reef Restoration and Adaptation Program 213, 228,
269
Reef Sentinel (Marine Park vessel) 203
Reef Water Quality Protection Plan 2013 71, 171
regional communities
climate change implications 167
coastal development implications 171
direct use implications 184
land-based run-off implications 182
Region’s ecosystem and heritage values
long-term outlook 270
risks to vi, 255-6, 287-95
Region’s ecosystems
vulnerability to climate change 165-7
vulnerability to coastal development 170-1
vulnerability to direct use 183-4
vulnerability of heritage values to influencing
factors 185
vulnerability to land-based run-off 179-82
Region’s values
factors influencing the 157-89
impact of climate change on 161-7, 189
impact of coastal development on 167-71, 189
impact of direct use on 182-4
impact of land-based run-off on 171-82
managing to protect biodiversity values 211-13
managing to protect heritage values 214-15
risks to 245-57
threats to, comparison between 2019 Outlook
Report and 2014 Outlook Report 283-5
renewable energy projects 160
reporting and evaluation 217
research and educational activities 134-5, 183
assessment of existing protection and
management measures 205-6
benefits 135
economic contribution to Australian economy
110, 111,135
impacts 135
management 134
research stations 134-135, 205
resilience 225-239
assessment summary 240-1
background 225
ecosystem resilience 167, 226-36, 2401
heritage resilience 236-9, 241
overall summary 242
resuspension of sediments 55, 139, 142, 145-146,
183, 252

Ribbon Reefs 89
canyons 28
crustose coralline algae 30-31, 60, 66
risks to the Region’s values 245-57
assessment approach 245-246, 286
assessment summary 255-6
Region’s ecosystems and heritage values Vi,
255-6, 287-95
background 245
identifying and assessing the threats 245-6
information on community views 246
outcomes of risk assessment 247-54
overall summary 257
Rocky Reef Fishery 121

sacred sites, sites of particular significance and places
important for cultural tradition (Indigenous
heritage value) 93-4
salinity 60
saltmarshes 71
Sargassum 30
sawfish 35-36
scale insect pests 76
scallops 32, 120, 127
saucer scallop fishery 32, 120
scalloped hammerhead shark 35, 90, 125
Science Strategy and Information Needs 2014-2019
205, 217, 268
Scientific Consensus Statement 2017 171, 210-11
scientific heritage values 101-2, 105
scientific research activities 134-5
economic contribution to Australian economy
110, 111
Sea Country forums 208
sea cucumber fishery 32, 122, 230-1
sea snakes 124
abundance and diversity 36
sea surface temperatures 56, 88-9, 1612,
164, 226
average warming for the Reef 163
increases, and latitudinal shifts in species
distributions 165
impact on coral reefs and coral-dependent
species v, 165
impact on coral trout 233
impact on ecosystems 28, 56
impact on estuarine crocodiles 38
impact on inshore seagrass species 30
impact on invertebrates 32
increasing 161
sea-level rise 161, 163, 165
impacts 55
sea-levels 55
glacial and interglacial period 89, 94
seabirds
populations and condition 38
recruitment 66
seafloor, damage to 26, 128, 145, 184, 230
seagrass meadows 21, 30, 149
climate change effects 24, 165
habitat 23-4
impact of dissolved inorganic nutrients and
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sediments 180
recovery 24
seagrasses 62
seawater temperature effects 30
species diversity 30
seascapes 88, 101, 264
sedgelands 72
sediment exposure 28, 53-5
sediment loads, from land-based run-off 173, 180,
182
sewage discharge 114, 116, 143-4
sewage treatment plants 169
sharks and rays
catch rates 120, 127
overfishing 35, 63
predation 63, 126
Queensland shark control program 36, 63,
123, 127
species richness and abundance 35-6
vulnerable species 35
Shen Neng | grounding on Douglas Shoal 145, 147
shifting baselines 18-20
ship anchorages and anchoring 141, 142, 143, 145-6
ship safety inspections 143
shipping 140-7, 153, 183
assessment of existing protection and
management measures 206
benefits 144-5
current condition and trends 140-4
discharge of plastic and garbage into the sea
144,145
greenhouse gas emission reduction 141
groundings and collisions 145, 146
impacts 145-7
incidents and near misses 145, 146, 147
management 142-4
number of ships visiting the Region 140-1
sewage discharges 144
vessel tracking system 125, 129, 206, 216, 269
voyages through Reef entry passages and inner
route 142
shipping channels and ship movement patterns 141
shipwrecks, historic 98
disturbance of sites 132
management 214-15, 239
resilience 239
shoals 26
Shoalwater and Corio Bays Area Ramsar wetland 97
Shoalwater Bay Military Training Area 39,95, 97,
116, 201
shorebirds
migratory 67
populations and condition 39
shrublands 72
skates 35
snorkelling, impacts on the Reef 114
Social and Economic Long-Term Monitoring Program
(SELTMP) 161, 208, 215, 217

social benefits of commercial and non-commercial

uses 110-11, 113, 1561-2
social heritage values 100-1, 105

INDEX

social values, impacts on the Region’s 157, 188

societal attitudes 157, 161

soil erosion 53

sooty oystercatchers 39

Sousa sahulensis 40

South Equatorial Current 50

Spanish mackerel 19, 117

Spanish mackerel fishery 121
catch rates 121, 202
historical changes 19

spanner crabs 122

species
habitats to support 21-8, 42-3
latitudinal shifts with increasing temperatures

165, 167

populations 29-41, 43-4

species of conservation concern, incidental catch of
128, 184, 264

species diversity 17
Region 29

Sphyrna lewini 35

spinner dolphin 40

staghorn corals 229

stakeholder engagement 205, 208, 210, 215-7,
221, 266

stakeholders v, vi, 12, 13, 150, 161, 182, 193, 195,
201-2, 212, 216-8, 266, 268-9, 281-2

Stanage Bay, Defence activities 201

Statement of the Outstanding Universal Value of the
Great Barrier Reef World Heritage Area 276

Stenella longirostris 40

stories, songlines, totems and languages (Indigenous
heritage values) 94, 102

Strandings Hotline 132

stripey snapper larvae 67

Strong Peoples — Strong Country 92

superyachts 140, 142-3, 145, 204

surgeonfish, monitoring 34-5

suspended sediments 28, 53-4
from dredging activities 139, 180, 230
impact on coral reproduction 180
impact on lagoon floor animals 230
impact on particle feeders 61
in land-based run-off 179-80, 211

Sustainable Fisheries Expert Panel 202, 231

Sustainable Fisheries Strategy 2017-2027 see
Queensland Sustainable Fisheries Strategy
2017-2027

Sustainable Ports Development Act 2015 (Qld)
136, 138, 204, 267

Swain Reefs
crown-of-thorns starfish outbreaks 24, 75, 229
crustose coralline algae 31

symbiosis 32, 61, 64, 79

technological development 160

terrestrial discharge of stormwater, marine debris in
169, 174-5, 181

terrestrial pests 75-6

Thalassia 30

thermal stress 228, 290, 294
impact on competitive interactions 57, 67



impact on coral communities 28, 31, 56, 228
impact on invertebrates 32-3, 240
impact on marine ecosystems 26, 33, 36,
165, 240
impact on symbioses 64
Threat Abatement Plan for the Impacts of Marine
Debris on the vertebrate wildlife of
Australia’s coasts and oceans 144
threat management, effectiveness of 252-3
threats
assessment 246
cumulative impacts 253-4
highest risk threats 249-51
identification 245, 283-5
level of likely risk 249, 286, 287-95
sources, scale and timing of 249
to the Region, community views 247-8
to the Region’s values
comparison between 2019 Outlook Report
and 2014 Qutlook Report 248, 283-5
criteria for ranking likelihood and consequences
of 286
trends in risks to the Region’s values 251-2
tidal works and tidal barrages 169-71
Torres Strait, Turtle and Dugong Hunting Management
Plans 149
totems 94
tourism 101, 153
economic contribution to Australian economy
110-1, 1183
economic contribution to Queensland economy
159
as threat to the Reef 101, 114-5
see also commercial marine tourism
Tourism and Events Queensland 113
tourism operations, potential to displace other users
114, 133, 183, 200, 284, 293
tourism operators 101, 113-4, 126
offences 115
Tourism Reef Advisory Committee 113, 149
tourists
impact on the Reef 114
perception of threats to the Reef 101, 114,
161, 247
satisfaction with their Reef experience 114
Townsville (port) 136-8, 143-4
Traditional Owners v, vi, 13, 91-5, 193, 195, 266
and climate change 208
connection to sea country v, 148, 150, 185,
213, 214, 236-7, 249
cultural practices, observances, customs and
law 91-2, 96, 133, 161, 237-8
foundational capacity gap 185, 284
fragmentation of cultural knowledge 185, 292
hunting 148-50
illegal fishing and poaching 150
impacts 149-50, 251, 292
importance of biodiversity 17
and Indigenous heritage value 91-5, 214, 237-8
Indigenous structures, technology, tools and
archaeology 95, 133
interactions with recreational users 133, 183

lagoon floor importance to 26
Land and Sea Country Partnership Program
148, 213
monitoring sea country and recording cultural
heritage 160
native title rights 149-50, 206
partnering monitoring and natural resource
management programs relevant to traditional
use 148, 150, 205
proposed Land and Sea Plans 214
representatives on Marine Park Authority Boards
and Committees 149
sacred sites, sites of particular significance and
places important for cultural tradition 26, 91,
93-4
shoals importance to 26
stories, songlines, totems and languages 91,
94,102, 104
traditional use of marine resources 148-53,
183, 206-8, 214, 216
assessment of existing protection and
management measures 206-7
benefits 150
impacts 150
management 148-9
Traditional Use of Marine Resources Agreements
(TUMRASs) 148, 150, 153, 206-8, 214, 216,
237, 267
Transport Infrastructure (Ports) Regulation 2016 (Qld)
136
trawl fisheries 28, 35, 44, 118-120, 124, 127, 129,
233
impacts 128, 184, 230
trends in risks to the Region’s values 251-2
Trichodesmium (blue—green algae) blooms 77, 81
Tridacna gigas 61
Trinity Inlet (Cairns), acid sulfate soils remediation
170-1
tropical cyclones see cyclones
tropical rock lobster fishery 122-3
tropical snapper 117, 121, 202
turbidity 283, 28, 53, 57, 74, 139-40, 164, 180
turf algae 25, 30-1, 62-3
Tursiops aduncus 40
Turtle and Dugong Hunting Management Plans 149
turtle excluder devices 124, 233, 289, 291

underwater and above water surveillance technologies
160, 269

underwater archaeological sites, protection 98-9,
214, 215

Underwater Cultural Heritage Act 2018 (Cth) 98-9,
215, 239

UNESCO
outstanding universal value pillars 87
World Heritage Area 87, 211

UNESCO Convention for the Protection of the
Underwater Cultural Heritage 215

UNESCO World Heritage Committee 3, 138, 276

unexploded ordnance 116, 186, 201

unicorn fish 62
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United Nations Framework Convention on Climate
Change, Paris Agreement 162, 207

upwelling 27, 28, 50, 62, 75, 179, 277

urban coast dugongs, resilience case study v, 235,
241-242

urban development 53, 169, 189

Valetta (shipwreck) 98
vegetation extent data 69
vessel strikes 132, 145, 153, 184, 236, 290, 295
vessel tracking system (REEFVTS) 206
vessel tracking technology use in fisheries
management 125, 129, 202, 216, 267, 269
vessels
groundings 114, 133, 145-6, 184, 251-2, 288,
292-293
launch facilities 134, 170
sewage discharge 114, 144, 290
vine forests 73
volunteer programs 132, 215, 266
see also Eye on the Reef program; Reef
Guardian program

water clarity 88, 146, 173, 182
water column
as habitat 28, 43
and light availability 55, 57-8, 139, 180
water quality v, 28, 33, 53, 57, 71, 74, 88, 161, 210
and land-based run-off 168, 171-82, 210-1,
221, 271, 289
and sediment exposure 55, 290
water quality targets 13, 171-2, 178, 235
waterways, barriers to flow 169-70, 256, 283,
287, 291
wedge-tailed shearwaters 76, 181
Wet Tropics NRM
agricultural land management practices 172-4,
178-181
coastal development 168
dissolved inorganic nutrients 180
freshwater inflows 52
macroalgae abundance 31
remnant woodlands and forests ecosystem 72
waterways barriers to flow 169
Wet Tropics Water Quality Improvement Plan
2015-2020 210
Wetlands in the Great Barrier Reef Catchments
Management Strategy 2016-21 210, 267
whale strikes 145, 152, 290, 295
whales
populations and condition 39
see also humpback whales
white syndromes disease 74
Whitehaven Beach (Whitsunday Island), re-profiled and
upgraded following cyclone Debbie 22, 88, 113
Whitsunday Island 21, 22
expansion of visitor facilities and reef protection
infrastructure 113, 268

INDEX

Whitsundays management area
cruise ship port 141-2, 145
cyclone Debbie’s impact on reefs 22-5, 51, 88,
112, 113, 153, 229
Indigenous heritage components 95
tourism visitation 112
Valetta (shipwreck) 98
Whitsundays Plan of Management 1998 (amended
2017) 112, 200, 204, 216
wildlife disturbance 135, 160, 184-5, 251, 285,
290, 295
wind 164, 277, 283, 287
impact on connectivity 67
influence on marine ecosystems 51-2
woodlands and forests 72
woody vegetation clearing rates 69-70, 170, 210
Woppaburra Traditional Owners (Keppel Island group)
93-4, 185, 148
cultural practices 93
sacred sites 93
seasonal calendar showing important totems 94
Wopparburra Guidelines 205, 214
World Heritage Committee 3, 138, 276
Statement of the Outstanding Universal Value
of the Great Barrier Reef World Heritage Area
276
World Heritage List 6, 29, 86-7, 90, 264
world heritage value and national heritage value 87-90
assessment statements 102-3, 279-80
World War Il features and sites 99

Yabulu nickel refinery, Townsville 210
Yirrganydji Traditional Owners 96, 104, 148
Yongala (SS) (shipwreck) 98

zoning
benefits of and importance of compliance
134, 203, 212, 216, 232
to protect biodiversity values 211-2
see also no-take and no-entry zones
zoning plans 197, 216, 266
see also Great Barrier Reef Marine Park Zoning
Plan 2003; plans of management
zooplankton 33
zooxanthellae 31, 33, 61, 64
Zostera 30
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