
Index

Acanthaster planci (crown-of-thorns
starfish) 18, 21

Acanthogorgia (octocoral) 136
Acanthuridae (surgeonfish) 46, 88,

161–3
Acropora spp. (corals) 15–16

mortality rates in 1998 coral bleaching
event 265–6, 267, 268

possibility of recovery 58–9, 61, 62, 63
transplantation survival rates 484–5,

486, 489, 492–3
white-band disease (WBD) 49–52

Acropora cervicornis (staghorn coral)
endangered status 28–30
evidence of recent origins of decline

57–8
in the Pleistocene fossil record 53–7
population changes in the Caribbean 40,

42–4
spot-biting by threespot damselfish

(Stegastes planifrons) 54–5
Acropora palmata (elkhorn coral)

endangered status 28–30
in the Pleistocene fossil record 53–7
population changes in the Caribbean 40,

42–4
adaptive institutions for resource

management 460–2
building adaptive institutions 462–73
deliberative inclusionary processes

(DIPs) 466–8
inclusionary mechanisms 462–8
increasing stakeholder participation

462–8
institutional sources of disputes 469–70
integrating different knowledge and

values 468–72
local, regional and national scales 472–3

stakeholder identification and analysis
463–6

and sustainable use 462
trade-off analysis 466–8, 470–1, 472
traditional ecological knowledge 468–9

AGRRA (Atlantic and Gulf Rapid Reef
Assessment) 309–10

surveys of Caribbean reefs 30
Alaska, cold-water coral habitats 137
Aleutian Islands, cold-water coral habitats

137
alfonsino (Beryx spp.) 138–9
algae

and decline of corals 47, 48
and loss of herbivores 47, 48
following coral mortality 51
see also macroalgae; microalgae

algorithms for conservation planning 103–5
American Samoa 363–4, 370–2, 373–4
Andaman Islands 7–8, 11–12
Andros (Bahamas) 79
Antilles (Eastern) 7–8, 16–17
APEC (Asia-Pacific Economic Cooperation

group) 224–5
APFIC (Asia-Pacific Fishery Commission)

224–5
aquaculture see mariculture
aquarium fish and ornamentals trade

183–4, 185, 190–6
corals and ‘live rock’ 191, 193–4
direct impact on target species 196
extraction methods 192
global trade values 195–6
global trade volumes 194–5
invertebrates other than corals 191–2
marine fish species 190–1
sources and destinations 192–4
target species 190–2
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taxa controlled under CITES Appendix II
196

Arabian Gulf
effects of 1998 coral bleaching event

265–6, 267, 268
rate of sea surface temperature increase

278–9, 280
temperature-related shift in coral

assemblages 276, 277–8, 279, 281
Arabian/Persian Gulf region 7–8, 10
Atlantic, cold-water coral reefs 131, 134–5
Atlantic (Western) 7–8, 15–16
Australia 7–8, 13, 139 see also Great Barrier

Reef Marine Park
Azores, cold-water coral reefs 134

BACI (before–after/control–impact) and
Beyond-BACI monitoring 344–5

Bahamas 52–3, 79
Balistapus undulatus (triggerfish) 328
bamboo corals (cold water) 121–3
barrel sponge (Xestospongia muta) 483,

489, 491
Beryx spp. (alfonsino) 138–9
bioerosion 91–2
bioprospecting for pharmaceuticals 183–4,

205–8, 210
alternatives of synthesis or substitution

222–3
direct impact on target species

209–10
extraction 207, 208
financial costs and benefits 209
invertebrate phyla studied 205–7
lack of benefits to source countries 209
libraries of samples of marine organisms

205–7
marine biotechnology industry 207, 208
sources and destinations 207, 208
target species 205–7
threat to cold-water coral reefs 128
US National Cancer Institute (NCI)

205–7
volumes of collections and secondary

collections 207–9
BIOSIS searches, rate of production of

coral reef studies 538–9
black corals (Antipatharia)

CITES listing 224
cold-water corals 121–3
exploitation and trade 128–9

fishery, Hawaii 138
ornamental trade 198, 199

‘black smokers’, potential for mining of
minerals 129

bluestriped grunt (Haemulon sciurus)
benefits from mangroves 97–9, 100, 101
ontogenetic shifts in habitat 97–9, 100,

101
Bolbometopon muricatum (bumphead

parrotfish) 154
Bugula neritina (non-reef bryozoan) 207–10
Bulletin of Marine Science 538–9
bumphead parrotfish (Bolbometopon

muricatum) 154
Burma 7–8, 12

cable and pipeline placement, threat to
cold-water reefs 128

calcification rates in different habitats
Canada 134–5, 137
Canary Islands, cold-water coral reefs 134
carbon dioxide 18, 20–1, 129
Caribbean coral reef studies 7–8, 15–16, 17

amalgamating studies by meta-analysis
299–304, 305, 306, 307, 308

amalgamating studies by simple
averaging 296, 297–8

amalgamating studies by vote-counting
method 298–9, 300

better use of existing data 294–5
lack of long-term large-scale monitoring

data 294
measuring rates of change 294–5
need for measures of rates of change

293–4
rate of decline compared to other areas

307–8, 309
reef-monitoring by CARICOMP and

Reef Check programmes 306–7
selection of studies for amalgamation

295–6, 297
Caribbean coral reefs

catastrophic degradation in the Wider
Caribbean 28–30

health of deep reef systems 51
increase in coral cover at Dairy Bull

60–1, 62, 63
Jamaican reef degradation, Discovery

Bay 4, 41, 42–4, 52
possible causes of recent changes 40–1,

42–4
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Caribbean coral reefs (cont.)
predictions for the future 58–9, 61, 62,

63
recent ecological changes 40
Reefs at Risk analysis for 2004 29–30
signs of recovery 58–9, 60–1, 62, 63
understanding the recovery process 61–3

CARICOMP (Caribbean Coastal Marine
Productivity) monitoring
programme 306–7, 309–10

Carijoa riise, invasive soft coral 138
CASI (compact airborne spectrographic

imager) 84–5
Central America 7–8, 16
Chagos 7–8, 11–12
Cheilinus undulatus (humphead, Napoleon

or Maori wrasse) 6–9
CITES listing 224
impact of live food trade 189–90
protection measures 189–90
trade as luxury live food 185, 186, 189

China, demand for live food fish 187
chlorophytes 92
CITES (Convention on International Trade

in Endangered Species) 184–5
aquarium taxa controlled under

Appendix II 196
as ecocertification 224
listed species used as marine medicinals

204–5
minimum size limits for various species

220
protection of humphead wrasse

(Cheilinus undulatus) 189–90
seahorses in Appendix II 204–5

coastal development, effects on coral reefs
18, 24

coastal populations, poverty and increasing
size 18, 25

coastal zone management see EIA
(Environmental Impact
Assessment)

coastline damage, effects of coral mortality
and sea level rise 282, 283–4, 285,
286

cold-water coral reefs
comparison with warm-water reefs 117,

118–19
coral adaptations 117
distribution and preferred conditions

122, 123–4

future conservation 141–2
health of deep reef systems 51
key coral species 117–23
monitoring and assessment 141
nature and complexity 115–16
potential future threats 129
potential threat from deep-sea mining

129
potential threat from rise in CO2 levels

129
range of species 117–23
threats 128

cables and pipelines
coral exploitation and trade 128–9
bioprospecting and destructive

scientific sampling 128
bottom-trawling and other bottom

fishing 125
human activities 116, 117, 124–6, 129
oil and gas exploration 125–8
waste dumping and pollution 128

cold-water coral reefs’ status and protective
measures 129–41

Alaska 137
Aleutian Islands 137
Atlantic Ocean 131, 132–5
Australian seamounts 139
Azores, Madeira and Canary Islands 134
Hawaii 138
international efforts 129–31
New Zealand seamounts 140
Norwegian Shelf, Northeast Atlantic

131–2
Pacific and Indian Oceans 138–9
Rockall Trough, Darwin Mounds,

Porcupine Seabight 132–4
US and Canadian west coast 137
Atlantic and Pacific

Insular Pacific 138
northeast 136
southeast and Gulf of Mexico 136–7

community-based reef conservation
analysis of effectiveness 396–8,

399–400, 401, 402
Apo Marine Reserve, Philippines (case

study) 403–5, 407
establishment of MPAs and no-take

marine reserves (Philippines) 393
history of 393–4
role of human social and political

structures 409–11, 412
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selection and scoring of MPAs and
reserves 394–8, 399–400, 401

Selinog Marine Reserve, Philippines
(case study) 403, 405–9, 410

stakeholder conflicts in MPA
management 396–8, 399–400, 401,
402–3

vs. non-community-based conservation
412–14

conch, use in traditional medicines 204–5
see also queen conch

consumers, controlling demand for live
food and non-food products 223–5

coral bleaching 9, 18, 19–20, 78
1998 event 6–9, 264, 265–6, 267, 268
decline of groups associated with corals

287
depth of affected zone 272–3, 274,

275
differential mortality of genera and

species 265–6, 267, 268, 274, 275
effects on soft corals 287
environmental conditions for ‘warming’

events 265, 266
expulsion of zooxanthellae 264–5
global estimate of coral decline 307–8,

309
link with sea surface temperature

268–70, 271, 272
long-term shift in coral assemblages

276, 277–8, 279, 281
longer-term effects 264
probability of repeat mortalities 268–70,

271, 272
sea surface temperature forecasting

268–70, 271, 272
temperature-induced stress 52
temperature-resistant types of

zooxanthellae 276, 277, 545
coral diseases 18, 21, 58–63
coral exploitation and trade 128–9
coral–macroalgal transition

evidence for reversal 60–1, 62, 63
requirements for 51

coral mortality 49–52, 57–8
and algal abundance 47, 48
coral bleaching 52
diseases in Montastraea annularis species

complex 51–2
hurricanes 50
known stressors 48–9

modelling effects on wave energy 281–2,
283, 284, 285, 286

nutrient enrichment hypothesis 47–9
over-fishing hypothesis 44–7
possible causes 42–4, 51–2
predators, plagues of 18, 21
requirement to allow macroalgal increase

51
and transition to macroalgal dominance

52–3
white-band disease (WBD) of Acropora

49–52
coral reef conservation

avoiding habitat fragmentation 520–3,
524, 525, 526

causes and levels of reef degradation
515–16

connectivity benefits of scaling up the
area protected 522–3, 524, 525, 526

consequences of reef degradation 516
developing regional conservation plans

531–2
developing regional networks of marine

reserves 523, 524, 526, 529, 530
different solutions for different regions

528–9, 530, 531
Great Barrier Reef as example 27–8
identifying locations for reserves 520–1
objectives 516–17
payment for 532
preventing species loss 518–20
promoting connectivity between marine

reserves 522–3, 524, 525, 526
recommendations 30–1
regional connectivity in reserve networks

520–3, 524, 525, 526
regional reef refugia 525–8, 530–1
role of human social and political

structures 409–11, 412
scaling up from local to regional

management 517–18
seascape-level algorithms for

conservation planning 103–5
support from marine reserves 519–20

coral reef damage
anchors and chains 482
anthropogenic causes 479–80, 481, 482,

483
coastal engineering projects 483
dredging and mining 479–81
fragility of coral reef structure 478
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coral reef damage (cont.)
natural causes 478–9
physical injuries amenable to restoration

479–80, 481, 482, 483
ship groundings 480, 481–2
trawls and other fishing gear 482–3
see also coral reef restoration techniques

coral reef decline, growing awareness of
crisis 3–4, 5–9

coral reef ecosystems
causes of various ecological states 163–5
effects of seascape-level processes 78–9,

80
metamodels 163–5
trophic cascades 154–5

coral reef history
100 years ago 5
1000 years ago 5
10 000 years ago 4–5
since 1992 5–6
status in 2004 6–8, 9

coral reef management see adaptive
institutions for resource
management; community-based
reef conservation; economics-based
coral reef management; institutions
for resource management; MPAs;
reef management

coral reef products, global trade in 176
coral reef research

Allee effects 543–4
alternative stable or quasi-stable states

544–5
amalgamating studies by meta-analysis

299–304, 305, 306, 307, 308
amalgamating studies by simple

averaging 296, 297–8
amalgamating studies by vote-counting

method 298–9, 300
atmospheric change in the future

545–6
better use of existing data 294–5
conservation at seascape scale 101–3, 105
coral bleaching and

temperature-resistant zooxanthellae
545

extinction debts due to habitat
destruction 544

extinction potential in the sea 543–4
future issues and goals 541–6
history of 3–4, 538–9, 541

long-term large-scale monitoring data
needed 294

measures of rates of change 293–5
Phase I: basic scientific questions 539
Phase II: decline of reefs and nature of

human impacts 539–40
Phase III: conservation and restoration

of reefs 540–1
Phase IV: possible future reversal of

degradation 541–6
preserving reef biodiversity in

human-dominated landscapes
542–3

rate of production of studies 538–9
selection of studies for amalgamation

295–6, 297
socio-economic analyses 541

coral reef restoration see also coral reef
damage

artificial reef structures 489–91, 496
coral larval settlement attractors 493
Coral Nursery Project 502–3
coral transplantation and reattachment

484–6, 489, 491, 499
costs 489
Diadema antillarum relocation 493
importance of topographic complexity

498–500, 501
mineral accretion technology 491–2
‘Reef Crown’ units used for reef repair

500–2
rubble and framework restoration 485,

487
salvage and triage 484–5, 486
seeding 492–3
sponges 489, 491
techniques 483–4, 486, 487, 489, 491,

494, 496, 499
transplantation of corals of opportunity

502–3
coral reef restoration project guidelines

503–7
damage compensation calculations

504–5
habitat equivalence analysis (HEA)

504–5
monitoring and evaluation of restoration

505–6
monitoring of natural recruitment

506–7
preliminary assessment 503–4
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recolonization sequence and timescale
505–6

scaling 504–5
stability of reef repairs 505
transplanted organisms 506

coral reefs
contribution to global tourism 237
global estimate of rate of decline 307–8,

309
impacts of tourism 239–42
major threats and stresses 9, 17–18, 27
mapping using remote sensing 79, 80–4
pollution and damage from marine

vessels 241
pollution from coastal developments

240–1
primary productivity 86–7
recreational carrying capacity 239, 250–1
remote sensing data 81–3, 84
sedimentation damage from coastal

development 240
see also cold-water coral reefs

Coral Reefs 538–9
coral trout (Plectropomus spp.)

benefit from no-take MPAs 219–20
trade as luxury live food 185, 186, 189

corals
CITES listings 196, 224
trade as marine curiosities 196–8,

200–1
use in traditional medicines 204–5

corals, soft see soft corals
cowries, use in traditional medicines 201–2
Cromileptes altivelis (humpback grouper)

189
crown-of-thorns starfish (Acanthaster

planci) 18, 21
crustaceans, trade as marine curiosities

196–7
curiosities (marine species used for

trinkets, jewellery, ornaments, crafts
etc.) 183–4, 196–201

direct impact on target species 200–1
extraction methods 197–8
global trade values 199, 200
global trade volumes 198–9
target species 196–7

cyanide fishing 220–1
cyanobacteria, contribution to reef

bioerosion 92
Cyphastrea spp. (corals) 10

damselfish (Pomacentridae) 46
density in different habitats 88
threespot damselfish (Stegastes

planifrons) 54–5, 88
Darwin Mounds, cold-water corals 132–4
data amalgamation

better use of existing data 294–5
effects of survey methods 305–6, 307,

308
meta-analysis methods 299–304, 305,

306, 307, 308
need for a global reef data repository

309–10
selection of studies for a database 295–7,

348
simple averaging method 296, 297–8
vote-counting method 298–9, 300

deep-sea mining, potential threat to
cold-water reefs 129

deep-water coral reefs see cold-water coral
reefs

deforestation, and sediment pollution 23–4
development on coral reefs 24
Diadema antillarum (herbivorous sea

urchin) 15–16
1983–84 mass mortality in the Caribbean

21–2, 42–4, 49
abundance in Pleistocene Caribbean

reefs 55–6, 57
contribution to reef bioerosion 91–2
density in different habitats 45–7, 88
keystone reef herbivore 42–4, 46–7,

52–3, 55–6, 57, 60–3
recovery related to reef topographical

complexity 60–3
relocation to replace lost populations

493
signs of recovery in the Caribbean 543–5

diseases
Diadema mass mortality (1983–4,

Caribbean) 21–2, 42–4, 49
in Montastraea annularis species complex

corals 51–2
of corals 18, 21, 49–52
possible human link to coral diseases

51–2
white-band disease (WBD) of acroporid

corals 49–52

East Africa 7–8, 10
East Asia 7–8, 12–13
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echinoderms, trade as marine curiosities
196–9

ecocertification schemes, live food and
non-food fisheries 224

economics-based coral reef management
accounting for spiritual and quality of

life values 380, 386
American Samoa total economic

valuation study 363–4, 370–2, 373–4
business management principles 380,

381–3, 384
consumer surplus 381–2, 383–5
coral damage compensation levels 364–5
ecological economics 375–7, 378–9, 380,

381
economic instruments 380, 381, 386–7
estimated global value of coral reefs

363–5
first-generation economic valuation

approaches 364, 366–8, 369, 371–2,
373–4, 375

future development of economics-based
approaches 387–8

inadequate management of reefs and
MPAs 365

innovation, technology and collaboration
380, 386

necessary features of future solutions
366, 367

non-use values 383, 385
ongoing evolution of coral reef

economics 363
present and future threats to reefs 365–6
second-generation coral reef valuation

approaches 375–7, 378–9, 380, 381
third-generation coral reef valuation

approaches 380–4, 386
total economic value (TEV) 368–9
understanding of coral reef values 380,

383–5
undervaluation of benefits from coral

reefs 362
welfare economics 364, 366–8, 369,

371–2, 373–4, 375
welfare valuation techniques and

applications 364, 370–2, 373–4, 375
ecosystem processes

density
of bioeroders 91–2
of herbivores 87–9
of piscivores 89–90

functional values of habitats 85–93, 94,
95

primary productivity 86–7
process maps 93, 94
wave energy dissipation 85–6

education see environmental education
(EE)

education for sustainable development
(ESD) 420 see also environmental
education (EE)

EE see environmental education (EE)
EIA (Environmental Impact Assessment)

332–3
BACI (before–after/control–impact) and

Beyond-BACI monitoring 344–5
consequences of Type I and Type II

monitoring errors 343
defining an environmental impact 335–6
feedback monitoring 345 see also EIA

feedback monitoring in Mauritius
(case study)

future role in coral reef conservation
355–6

legislation, South Sinai tourist areas
247–9

monitoring programmes 342–4, 345
need for effective EIA in coastal zones

333–4, 335
Social Impact Assessment (SIA) 336

EIA feedback monitoring in Mauritius (case
study) 346–7, 348, 350, 352, 354, 355

baseline environmental survey 347,
348–9, 350–1

coral reefs of Mauritius 346, 347
Environmental Management Plan 347,

350, 352, 354, 355
impacts

thresholds and feedback loop 348–9,
351–4

wastewater discharge on coral reefs
346–7, 348

long-term monitoring 348–9, 354–5
mitigation 348–50
plans for new sewerage works and

outfalls 347, 348
EIA process 336–8, 340

analysis and assessment 337–8
consultation and public awareness

339–40
Environmental Impact Statement review

340, 344
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magnitude and risk 338–9
origin and application 336–7
potential causes of failure 340–2
project action and alternatives 337

El Niño–La Niña events 19–20
elkhorn coral (Acropora palmata)

endangered status 28–30
in the Pleistocene fossil record 53–7
population changes in the Caribbean 40,

42–4
see also Acropora spp.

emperors (Lethrinidae) 154–5
Lethrinus spp. 169–71
trade as luxury live food 185, 186

Enallopsammia (cold-water corals) US
southeast and Gulf of Mexico 136–7

Enallopsammia profunda (cold-water coral)
121

environmental education (EE)
aims and objectives 421
definitions of terms 420
education for sustainability 423
ESD (education for sustainable

development) 420, 423
evaluation of effectiveness 440–5, 446
international drivers for EE and ESD

421–3
and marine conservation 423–4, 425
and MPAs 432, 433, 434, 435, 436, 437,

438, 439
costs and benefits 446–8
education providers 429–31
educational tools and resources

433–9
evaluation of effectiveness 440–5,

446
identifying target audiences 431
improving stakeholder participation

426–9
interaction with enforcement

programmes 446–8
interaction with other tools 446–8
learning approaches 431–3
priorities for the next 10 years 448–9

role in coral reef conservation 419–20
stakeholder dialogue and participatory

decision-making 422–3
UN Agenda 21 421–2, 430–1
UN Decade of Education for Sustainable

Development 419–20, 422
UNECE Aarhus Convention 422–3

Environmental Impact Assessment see EIA
(Environmental Impact
Assessment)

environmental policies and regulations
31–2

implementation mechanisms 32
Epinephelus lanceolatus (giant grouper),

trade as luxury live food 185, 186
Epinephelus maculatus (high-finned

grouper), trade as luxury live food
185, 186

Epinephelus striatus (Nassau grouper)
89–90

ESD (education for sustainable
development) 420 see also
environmental education (EE)

ethical practice and codes of conduct, live
food and non-food fisheries 223–4

faviid corals 10
Favia pallida 276, 277
increasing abundance in Arabian Gulf

280
survival rates in 1998 coral bleaching

event 268
feedback monitoring of environmental

impacts 345
case study (Mauritius) 346–7, 348, 350,

352, 354, 355
fish see reef fish
fisheries see reef fisheries
Florida, coral reef restoration in 482,

494–9, 500, 501, 503
Bal Harbor Dredge Mitigation, 1999

(case study) 498–500, 501
Coral Nursery Project 502–3
history of reef restoration 495–7
history of ship groundings 482, 494–5,

499
importance of topographic complexity

498–500, 501
M/V Connected grounding, 2001 (case

study) 500–2
NOAA Habitat Equivalency Model

(HEM) 497–8
‘Reef Crown’ units used for reef repair

500–2
transplantation of corals of opportunity

502–3
USS Memphis grounding, 1993 (case

study) 497–8, 499
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Flower Garden Banks, deep reef system 51
fore reef, importance of habitat connectivity

97–9, 100, 101
fossil record, Pleistocene (Caribbean) 53–5,

56, 57
French West Indies 7–8, 16–17
fungi, contribution to reef bioerosion 92

GCRMN (Global Coral Reef Monitoring
Network) 4, 5–8, 9

data repository 309–10
giant clams

aquarium and ornamentals trade 191–2
CITES listing 196, 224
trade as marine curiosities 197–8

giant grouper (Epinephelus lanceolatus),
trade as luxury live food 185, 186

global climate change threats to coral reefs
17–18, 19–21

coral bleaching 9, 18, 19–20
El Niño–La Niña events 19–20
future effects on Caribbean reefs 58–63
more frequent and intense tropical

storms 20
rising levels of CO2 18, 20–1
sea level rise 20
shift in ocean currents 20

Global Coral Reef Monitoring Network see
GCRMN

Global Marine Aquarium Database see
GMAD

global trade in coral reef products 176
global warming see global climate change

threats to coral reefs; SST (sea
surface temperature) rise

GMAD (Global Marine Aquarium
Database) 185

Goniastrea coral, bleaching 265, 266
Goniocorella dumosa (cold-water coral)

117–23
governance, awareness and political will

17–18, 19, 25–6, 27
developing capacity for coral reef

management 32–3
enforcement of MPAs 25–6
environmental policies and regulations

31–2
implementation mechanisms for policies

and regulations 32
lack of resources 25–6
low political will 26

recommendations to improve oceans
governance 31–3

requirements of international agencies
27

rising poverty 18, 25
Great Barrier Reef Marine Park

active conservation efforts 27–8
benefits of no-take MPAs 219–20
crown-of-thorns starfish plagues 21
educational services 429
network of marine reserves 531
Status of Coral Reefs of the World: 2004

report 13
great white shark, CITES listing 224
groupers (Serranidae) 15–16, 46

giant grouper (Epinephelus lanceolatus)
185, 186

high-finned grouper (Epinephelus
maculatus) 185, 186

humpback grouper (Cromileptes altivelis)
189

impact of live food trade 189–90
leopard coral grouper (Plectropomus

leopardus) 189, 222
Nassau grouper (Epinephelus striatus)

89–90
restrictions on fishing spawning

aggregations 173
trade as luxury live food 185, 186

grunts (Haemulidae)
bluestriped grunt (Haemulon sciurus)

97–9, 100, 101
diurnal migrations between habitats

78–80
in mangroves 97–9, 100, 101
ontogenetic shifts in habitat 78–80,

97–9, 100, 101
Gulf of Aden see Red Sea and Gulf of Aden
Gulf of Mexico, cold-water coral reefs 136–7

habitat connectivity, preservation of 94–6,
98, 99, 100, 101

habitat equivalence analysis (HEA) 497–8,
504–5

Haemulidae 185, 186
Haemulon sciurus (bluestriped grunt) 97–9,

100, 101
Hawaii 7–8, 15

black coral and precious coral fisheries
138

cold-water coral habitats 138
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herbivore density, in different coastal
habitats 87–9

herbivore loss and transition to macroalgal
dominance 52–3

herbivorous fish, contribution to reef
bioerosion 91–2

high-finned grouper (Epinephelus
maculatus) 185, 186

Hippocampus comes (seahorse) 204–5
hogfish (Lachnolaimus maximus) 46
Holocene subfossil record (Caribbean)

57–8
Hong Kong, luxury live food fish trade

187–8, 189
Hoplostethus spp. (orange roughy) 138
human impacts on coral reefs 17–18, 19,

22–5
ability to respond to the coral reef crisis

546
coastal development 18, 24
destructive fishing 23
development on coral reefs 24
implications of Pleistocene fossil record

53–7
nutrient pollution 24
over-fishing 22–3
sediment pollution 23–4

humpback grouper (Cromileptes altivelis),
value in live food fish trade
189

humphead (Napoleon or Maori) wrasse
(Cheilinus undulatus) 6–9

CITES listing 224
impact of live food trade 189–90
protection measures 189–90
trade as luxury live food 185, 186, 189

hurricanes, damage caused to coral reefs
50, 478–9

ICRI (International Coral Reef Initiative) 4,
5–6

launch in 1995 392–3
study and monitoring of cold-water reefs

131
ICRS (International Coral Reef

Symposium) 538–40
India 7–8, 11–12
Indian Ocean, cold-water coral habitats

138–9
South West Indian Ocean Islands 7–8, 11

Indonesia 7–8, 12

institutions for resource management see
also adaptive institutions for
resource management

adaptive management 460–2
adaptive nature of successful institutions

455–6
characteristics of adaptive institutions

460–2
common property resource management

456–9
importance in coral reef conservation

456–60
integrated coastal management (ICM)

459–60
nature of 455
potential to exacerbate coastal zone

problems 459
sustainable use and adaptive institutions

462
international agencies, demands on limited

resources 27
invasive introduced species, threats to

corals 21–2
invertebrates

target species for bioprospecting
205–7

trade as marine curiosities 196–8
volumes collected for bioprospecting

207–9
IUCN Red List of Threatened Species 185

live food fish species 189–90
seahorses 204–5
species used as marine medicinals

204–5

jacks 46
Jamaican reef degradation

collapse of Discovery Bay coral reefs 4,
41

coral bleaching events 52
questions about the accepted model

42–4
see also Caribbean coral reefs

Kenya
coverage of MPAs and no-take areas

319–20, 321
crown-of-thorns starfish plagues 21
method of assessment of MPAs 322, 323,

324
MPAs selected for assessment 321–2
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Kenya (cont.)
results in relation to coral reef health

325–7, 329
results of assessment of management

process 322–5, 326
Kiribati, effects of sea level rise 20
Kyoto protocol 27

lace corals (Stylasteridae) (cold-water
corals) 121–3

Lachnolaimus maximus (hogfish) 46
legislation and agreements, live food and

non-food fisheries 224–5
leopard coral grouper (Plectropomus

leopardus) 189, 222
Leptoscarus vaigiensis (seagrass parrotfish)

161–3
live food and non-food fisheries 223–4

alternatives to wild capture 221–3
aquarium fish and ornamentals trade

183–4, 185, 190–6
benefits of no-take MPAs 219–20
bioprospecting for pharmaceuticals

183–4, 205–8, 210
conservation consequences 214–18
controlling demand 223–5
direct impacts on target species 216
ecocertification schemes 224
ethical practice and codes of conduct

223–4
impacts of collection methods 216–17
impacts on the larger ecosystem 216–17
legislation and agreements 224–5
luxury live food trade 183–4, 185–8, 190
management of wild capture 218–21
national, regional and global initiatives

224–5
outlook for the future 225–6
pressures on the reef environment 183
socio-economic impacts on local

communities 217–18
trade in curios 183–4, 196–201
for traditional medicine 183–4, 201–5
vulnerability of target species 215–16

live food fish trade 183–4, 185–8, 190
direct impact on fish species 189–90
fish capture methods 185–6
sources and destinations of fish 187
target species 185, 186
value of global trade 189
volume of global trade 187–8

Lophelia cold-water coral reefs
Atlantic 131, 132–5
Azores, Madeira and Canary Islands 134
Norwegian Shelf (Northeast Atlantic)

131–2
US southeast and Gulf of Mexico 136–7

Lophelia pertusa (cold-water coral) 117–23,
132–5

Lutjanus apodus (schoolmaster) 97–9, 100,
101

MAC (Marine Aquarium Council) 224
macroalgae, as primary producers 86–7
macroalgal dominance

association with coral mortality 52–3
association with loss of herbivores 52–3
evidence for shift back to coral

dominance 60–1, 62, 63
Madagascar 7–8, 11
Madeira, cold-water coral reefs 134
Madrepora carolina (cold-water coral) 117–23
Madrepora oculata (cold-water coral) 117–23,

136–7
Malaysia 7–8, 12
Maldives 11–12, 20
mandarin fish 196
mangrove nurseries

benefits to reef fish biomass 97–9, 100,
101

for reef fish 94–6, 98, 99, 100, 101
mangroves 78–9, 80

importance of connections to other
habitats 94–6, 98, 99, 100, 101

influence on reef fish community
structure 96–7

mapping using remote sensing 79,
80–1, 84–5

primary productivity 86–7
mariculture (aquaculture)

as alternative to wild capture 221–2
for restocking wild populations 222

marine protected areas see MPAs (marine
protected areas)

marine reserves
avoiding habitat fragmentation 520–3,

524, 525, 526
connectivity benefits of scaling up the

area protected 522–6
conservation objectives 516–17
developing regional conservation plans

531–2
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developing regional networks 523, 524,
526, 529, 530

different solutions for different regions
528–9, 530, 531

Great Barrier Reef Marine Park network
of reserves 531

identifying locations for reserves 520–1
preventing species loss 518–20
promoting connectivity between reserves

522–3, 524, 525, 526
regional connectivity 520–3, 524, 525,

526
regional refugia in reserve networks

525–8, 530–1
scaling up from local to regional

management 517–18
support for coral reef conservation

519–20
see also MPAs (marine protected areas)

marine species used for crafts, jewellery,
ornaments, trinkets etc. see
curiosities

Marshall Islands 20
Mauritius 7–8, 11

coastal development feedback
monitoring (case study) 346–7, 348,
350, 352, 354, 355

Meandrina meandrites (maze coral) 497–8,
499

Mesoamerica see Central America
meta-analysis 295–7, 299–304, 305, 306,

307, 308, 348
advantages of use in conservation 310–11
advantages over other methods 301–2
choice of effect size metric 302–4, 305
criticisms of 302
effect size 299–302
influence of survey methods 305–6, 307,

308
introduction to 299–302
need for a global reef data repository

309–10
selection of studies for a database 295–7,

348
Type I and Type II errors 301–2

metamodels of coral reef ecosystems
163–5

microalgae (benthic), as primary producers
86–7

Micronesia 7–8, 14
mining of coral rock and sand 18, 24

modelling
at seascape level 102–3
effects of coral mortality on wave energy

281–2, 283, 284, 285, 286
effects of fishing on reef fish species

155–8, 161, 162, 163
metamodels of coral reef ecosystems

163–5
molluscs, trade as marine curiosities

196–9
Montastraea annularis species complex

(corals)
decline at San Salvador Island (Bahamas)

52–3
diseases 51–2
in the Pleistocene fossil record 53–7
persistence at Dairy Bull reef (Caribbean)

60–3
Montastraea cavernosa (giant star coral)

480, 497–8, 499
Montastraea reef, satellite image 79
Montipora spp., effects of 1998 coral

bleaching event 268
Mozambique 319–20, 321
MPAs (marine protected areas)

cold-water reef in Atlantic Canada 134–5
for cold-water coral reef locations 130
conservation recommendations 30–1
difficulties of effective management

314–15
in Eastern Africa 319–20, 323, 324, 325,

326, 327, 329
coverage of MPAs and no-take areas

319–20, 321
assessment 321–2, 323, 324
results in relation to coral reef health

325–7, 329
results of assessment of management

process 322–5, 326
and environmental education (EE) 432,

433, 434, 435, 436, 437, 438, 439
costs and benefits 446–8
education providers 429–31
educational tools and resources 433–9
evaluation of effectiveness 440–5, 446
identifying target audiences 431
improving stakeholder participation

426–9
interaction with enforcement

programs 446–8
interaction with other tools 446–8
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MPAs (marine protected areas) (cont.)
learning approaches 431–3
priorities for the next 10 years

448–9
implementation mechanisms 32–3
importance for the future 33–4
ineffective management (Caribbean)

29–30
management assessment 316, 319

framework methodology 315–16, 317
methods 316, 317–18
scorecards 318–19

no-take zones 22–3, 219–20
Great Barrier Reef 27–8

Oculina cold-water coral reef (southeast
US) 136–7

role in preserving biodiversity 314
see also community-based reef

conservation; economics-based coral
reef management; marine reserves

MSC (Marine Stewardship Council) 224

Nassau grouper (Epinephelus striatus)
89–90

natural habitats, need for measures of rates
of change 293–4

New Caledonia 7–8, 13–14
New Zealand, cold-water coral seamounts

140
Ningaloo Reef (Western Australia) 13
Norway, protection for cold-water reefs

131–2
Norwegian Shelf (Northeast Atlantic),

cold-water reefs 131–2
nutrient enrichment hypothesis for coral

mortality (Caribbean) 47–9
nutrient pollution 24

ocean currents, shift in 20
oceans governance, need for improved

methods 18, 26
octocorals

Acanthogorgia 136
Hawaii 138
northeast US cold-water reefs 136
Pacific coast of North America 137
Paragorgia 136
Primnoa 136

Oculina cold-water reefs, US southeast and
Gulf of Mexico 136–7

Oculina varicosa (cold-water coral) 117–23

Ocyurus chrysurus (yellowtail snapper)
97–9, 100, 101

oil and gas exploration, threats to
deep/cold-water coral reefs 116

orange roughy (Hoplostethus spp.) 138–9
over-fishing see reef fisheries

Pacific Ocean
cold-water coral habitats 138–9
Northeast, American 7–8, 15
Southeast 7–8, 14
Southern Tropical America 7–8, 17
Southwest 7–8, 13–14

Papua New Guinea 7–8, 13
Paragorgia (octocoral) 136
parrotfish (Scaridae) 46, 103

Bolbometopon spp. 154, 173
bumphead parrotfish (Bolbometopon

muricatum) 154
Chlororus spp. 173
density in different habitats 88
in mangroves 95–6, 97–9, 100, 101
ontogenetic shifts in habitat 78–80,

97–9, 100, 101
rainbow parrotfish (Scarus guacamaia)

44, 95–6, 97–9, 100, 101
recovery after overfishing 161–3
Scarus spp. 44, 95–6, 97–9, 100, 101,

173
seagrass parrotfish (Leptoscarus vaigiensis)

161–3
Sparisoma spp. 173
speckled parrotfish (Leptoscarus)

169–71
patch reefs, importance of habitat

connectivity 97–9, 100, 101
pelagic armorhead (Pseudopentaceros spp.)

138–9
Persian Gulf see Arabian/Persian Gulf

region
pharmaceuticals see bioprospecting for

pharmaceuticals
Philippines 7–8, 12

Apo Marine Reserve (case study) 403–5,
407

community-based vs.
non-community-based conservation
412–14

effectiveness of community-based
management 396–8, 399–400, 401,
402
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establishment of MPAs and no-take
marine reserves 393

history of collaborative and
community-based management
393–4

measures to protect coral reefs 392–3
role of human social and political

structures 409–11, 412
selection and scoring of MPAs and

reserves 394–8, 399–400, 401
Selinog Marine Reserve (case study) 403,

405–9, 410
stakeholder conflicts in MPA

management 396–8, 399–400, 401,
402–3

threats to coral reef ecosystems 392
pipeline and cable placement, threat to

cold-water reefs 128
Plectropomus spp. (coral trout)

benefit from no-take MPAs 219–20
trade as luxury live food 185, 186, 189

Plectropomus leopardus (leopard coral
grouper) 189, 222

Pleistocene fossil record, Caribbean
reef-coral assemblages 53–5, 56,
57

pollution
by nutrient run-off 24
effects on reef fisheries 152–3
questionable link with coral decline

(Jamaica) 61–3
sediment release into oceans 23–4
threat to cold-water coral reefs 128

Polynesia Mana 7–8, 14
Porcupine Seabight, cold-water coral reefs

132–4
porcupinefish, trade as marine curiosities

196–7, 198–9
Porites spp. (corals) 10, 52–3, 81–4

survival rates after coral bleaching events
268, 280

poverty 18, 25, 31–2
precious corals (Corallium spp.)

(cold-water) 121–3
exploitation and trade 128–9
fishery, Hawaii 138

primary productivity 86–7
Primnoa (octocoral) 136
pufferfish

trade as marine curiosities 196–7
use in traditional medicines 201–2

queen conch (Strombus gigas) see also
conch

CITES listing 224
mariculture 221–2
trade as marine curiosities 197–8

rabbitfish (Siganus) 161–3
rainbow parrotfish (Scarus guacamaia)

decline in the Caribbean 44
dependence on mangrove nursery

habitat 95–6
ontogenetic shifts in habitat 97–9, 100,

101
red mangrove (Rhizophora mangle) 94–6,

98, 99, 100, 101
Red Sea and Gulf of Aden 7–8, 9–10
red sea urchin (Strongylocentrotus

franciscanus) 524–5
Reef Check 4, 5–9, 16–17, 309–10

global surveys of coral decline 307–8,
309

surveys of Caribbean reefs 30, 306–7
reef degradation example, Wider Caribbean

28–30
reef fish

herbivores 46, 48
and Diadema populations 45–7
invertivores 46
loss of herbivores and algal abundance

47
ontogenetic shifts in habitat 78–80, 99,

100
piscivores 46, 89–90
positive impacts of MPAs 328
reasons for decline in the Caribbean

44–7
trade as marine curiosities 196–9

reef fisheries
bomb fishing 23
coral fishery (Hawaii) 138
coral reefs as fishing grounds 148
corals as by-catch 134–5, 137, 138–9
destructive fishing 23
direct effects on reef fish stocks

153–4
ecological influences on production

152–3
estimating sustainable yields 148–51,

152
indirect effects on coral reef ecosystems

153, 154–5
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reef fisheries (cont.)
management 161, 162, 163, 165–8, 170,

172, 173
areas closed to fishing 161, 162, 163,

166–8
ecosystem management for

sustainability 147–8
effort limitation 165–6
identifying vulnerable species 171–3
information gathering and

decision-making 174–5
list of options 165
monitoring management effectiveness

175
restrictions on species or functional

groups 171–3
size of fish caught 169–71, 172
socio-economic dimension 173–5
for sustainable use 147–8
types of fishing gear 169–71, 172

metamodels of coral reef ecosystems
163–5

monitoring catches 148–51, 152
over-fishing hypothesis for coral

mortality (Caribbean) 44–7
over-fishing implications from

Pleistocene reef fossil records
54–5

over-fishing pressures on coral reefs
22–3

simulation model of effects on fish
species 155–8, 161, 162, 163

trawling damage to deep/cold-water reefs
125, 134–5

use of cyanide 23
vulnerability of reef trophic cascades

154–5
see also live food and non-food fisheries;

wild capture management
Reef Keepers 309–10
reef management

consideration of seascape-level processes
78–9, 80

ecosystem management for sustainable
reef fisheries 147–8

national, regional and global initiatives
224–5

understanding the recovery process 61–3
see also adaptive institutions for resource

management; community-based
reef conservation;

economics-based coral reef
management; institutions for
resource management; MPAs.

ReefBase, global database on coral reefs
309–10

Reefs at Risk analyses 309–10
Caribbean 2004 29–30

regional refugia in marine reserve
networks 525–8, 530–1

and coral bleaching events 527
to prevent species loss 527
protection of spawning aggregation sites

527, 530–1
as sources of replenishment 525–6,

530–1
remote sensing for seascape mapping 79,

80–3, 85
mapping of ecological components

(habitat maps) 81–3, 84
mapping of reef health or status

81–4
mapping patterns of geomorphology

81–4
Réunion 7–8, 11
Rhizophora mangle (red mangrove) 94–6,

98, 99, 100, 101
rhodophytes 92
Rockall Trough, cold-water coral reefs

132–4
Røst Reef (Norway), cold-water reef 117–23,

131–2

Samoa 7–8, 13–14
San Salvador Island (Bahamas) 52–3
sawfish rostra, trade as marine curiosities

196–7, 200–1
Scarus guacamaia (rainbow parrotfish)

decline in the Caribbean 44
dependence on mangrove nursery

habitat 95–6
ontogenetic shifts in habitat 97–9, 100,

101
schoolmaster (Lutjanus apodus) 97–9, 100,

101
scuba diving

growth and development in Sharm el
Sheikh 254–6

impacts on reefs 239–40, 250–1
sea cucumbers 224
sea fans 121–3, 196–7
sea level rise 20
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combined effects with coral mortality
282, 283–4, 285, 286

equivalent effect caused by coral
mortality (pseudo-sea level rise)
282, 286

sea snakes, use in traditional medicines
201–2, 204–5

sea surface temperature rise see SST (sea
surface temperature) rise

sea turtles 224
trade as marine curiosities 196–7, 200–1
use in traditional medicines 201–2,

204–5
sea urchins

red sea urchin (Strongylocentrotus
franciscanus) 524–5

trade as marine curiosities 196–9
see also Diadema antillarum

seabream (Sparidae) 185, 186
seagrass beds 78–9, 80

importance of habitat connectivity 97–9,
100, 101

mapping using remote sensing 79,
80–1, 84

primary productivity 86–7
role of herbivores 88–9

seagrass parrotfish (Leptoscarus vaigiensis)
161–3

seahorses
CITES and IUCN listing 196, 204–5,

224
CITES minimum size limits 220, 221
farming 202–3
Hippocampus comes 204–5
impact of demand for medicinal use

204–5
mariculture 221–2
trade as marine curiosities 196–9,

200–1
use in traditional medicines (TM) 201–4,

222–3
seamount habitats with cold-water corals

Australian EEZ 139
New Zealand EEZ 140
over-fishing 138–9
Pacific and Indian Oceans 138–9
US and Canadian west coast, Alaska and

Aleutian Islands 137
US Atlantic and Pacific waters 135–6
US Insular Pacific 138
US northeast waters 136

seascape-level processes
algorithms for conservation planning

103–5
conservation research agenda 101–3,

105
and coral reef ecosystems 78–9, 80
modelling 102–3
research agenda 101–2
seascape mapping using remote sensing

80–3, 85
sediment pollution 23–4
Seychelles

method of assessment of MPA 322, 323,
324

modelling effects of coral mortality on
wave energy 281–2, 283, 284, 285,
286

MPA selected for assessment 321–2
results in relation to coral reef health

325–7, 329
results of assessment of management

process 322–5, 326
Status of Coral Reefs of the World: 2004

report 7–8, 11
sharks 46, 224

trade as marine curiosities 196–9,
200–1

Sharm el Sheikh
comparison with reefs around Hurghada

252
environmental quality and recreational

succession 254–6
growth and development of the scuba

market 254–6
loss of tourism quality 253–6
recreational carrying capacity of reefs

239, 250–1
tourist development 242–5
tourist resort lifecycle and sustainability

253–6
see also South Sinai tourism

SHARQ (submersible habitat for analysing
reef quality) 91

shells and shellcraft, trade as marine
curiosities 196–9, 200–1

shoreline damage, effects of coral mortality
and sea level rise 282, 283–4, 285,
286

SIA (Social Impact Assessment) 336
Siganus (rabbitfish) 161–3
Singapore 7–8, 12
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snappers (Lutjanidae) 46
benefits from mangroves 97–9, 100, 101
ontogenetic shifts in habitat use 78–80,

89–90
restrictions on fishing spawning

aggregations 173
trade as luxury live food 185, 186
yellowtail snapper (Ocyurus chrysurus)

97–9, 100, 101
snorkellers, impacts on reefs 239–40,

250–1
social and political structures, role in coral

reef conservation 409–11, 412
Social Impact Assessment (SIA) 336
socio-economic analyses 173–5, 541
soft corals

Carijoa riise (invasive soft coral) 138
cold-water 121–3
effects of coral bleaching events 287
use in traditional medicines 201–2

Solenastrea bournoni (smooth star coral)
488

Solenosmilia variabilis (cold-water coral) 121,
139

Solomon Islands 7–8, 13–14
South Asia 7–8, 11–12
South Sinai tourism (reef conservation case

study) 242–59
current condition of marine

environment 249–52
declaration of protected areas 245–7
environmental quality and recreational

succession 254–6
evolving tourist market 256–9
exogenous threats to the tourist industry

256
legislation to manage environmental

impacts 245–9
management of tourism quality 252–6
monitoring of coral reefs 249–52
recreational carrying capacity 250–1
reduced tourist value of damaged reefs

252
requirement for Environmental Impact

Assessments (EIAs) 247–9
speed of growth as a tourist destination

242–5
sustainability of reef-based tourism

253–6, 258–9
tourists’ perceptions of South Sinai

256–8

Southeast Asia 7–8, 12
Southern Tropical America 7–8, 17
spawning aggregation sites, protection of

527, 530–1
speckled parrotfish (Leptoscarus) 169–71
Sphiospongia vesparia (loggerhead sponge)

489
sponges

restoration after damage 489, 491
Sphiospongia vesparia (loggerhead

sponge) 489
trade as marine curiosities 196–7
volumes collected for bioprospecting

207–9
Xestospongia muta (barrel sponge) 483,

489, 491
Sri Lanka 7–8, 11–12
SST (sea surface temperature) rise

forecasting coral bleaching events
268–70, 271, 272

link with coral bleaching 52, 268–70,
271, 272

rate of increase in the Arabian Gulf
278–9, 280

staghorn coral (Acropora cervicornis)
endangered status 28–30
evidence of recent origins of decline

57–8
in the Pleistocene fossil record 53–7
population changes in the Caribbean 40,

42–4
spot-biting by threespot damselfish

(Stegastes planifrons) 54–5
see also Acropora spp.

Status of Coral Reefs of the World: 2004
report 4, 6–8, 9

2004 tsunami damage 9–10, 11–12, 17
American Caribbean 7–8, 15
Arabian/Persian Gulf region 7–8, 10
Australia and Papua New Guinea 7–8, 13
Central or Mesoamerica 7–8, 16
East Africa 7–8, 10
East Asia 7–8, 12–13
Eastern Antilles 7–8, 16–17
Micronesia 7–8, 14
Northeast (American) Pacific 7–8, 15
Northern Caribbean and Western

Atlantic 7–8, 15–16
Red Sea and Gulf of Aden 7–8, 9–10
South Asia 7–8, 11–12
South West Indian Ocean Islands 7–8, 11
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Southeast Asia 7–8, 12
Southeast Pacific 7–8, 14
Southern Tropical America 7–8, 17
Southwest Pacific 7–8, 13–14
summaries by regions 9–17
see also individual countries

Stegastes planifrons (threespot damselfish)
evidence in the Pleistocene fossil record

54–5
habitat preferences 88
spot-biting of coral 55
territorial behaviour 54–5

Sumatra 7–8, 12
surgeonfish (Acanthuridae) 46

density in different habitats 88
recovery after over-fishing 161–3

sustainable use, and adaptive institutions
462

sweetlips (Haemulidae), trade as luxury live
food 185, 186

Tanzania
coverage of MPAs and no-take areas

319–20, 321
crown-of-thorns starfish plagues 21
method of assessment of MPAs 322, 323,

324
MPAs selected for assessment 321–2
results in relation to coral reef health

325–7, 329
results of assessment of management

process 322–5, 326
Tasmania, cold-water coral seamounts 139
Thailand 7–8, 12
threespot damselfish (Stegastes planifrons)

evidence in the Pleistocene fossil record
54–5

habitat preferences 88
spot-biting of coral 55
territorial behaviour 54–5

TM see traditional medicine
topographical complexity of reefs 48, 60–3
tourism

challenges of tourism development
237–8, 239

contribution of coral reefs 237
future trends for reef-based tourism 259
impacts on reefs 239–42

development 240–2
pollution and damage from marine

vessels 241

pollution from coastal developments
240–1

recreational users 239–40
sedimentation damage 240

management of tourism quality 252–6
scale of world tourism 237
tourist resort lifecycles 253–6
see also South Sinai tourism (reef

conservation case study)
traditional medicine (TM) 183–4, 201–5

Chinese 183–4, 201–5
direct impact on target species 204–5
extraction of marine medicinals 202–3
forms of 201–2
reaction to possible synthesis or

substitution 222–3
sources and destinations of marine

medicinals 203
target species 201–2
values of marine medicinals 204
volumes of marine medicinals used

203–4
trawling damage 116, 125, 131–2
triggerfish 46, 154–5

Balistapus spp. 173, 328
Balistes spp. 173
Balistoides spp. 173
recovery after over-fishing 161–3
trade as marine curiosities 196–7

tsunami (December 2004), damage to coral
reefs 9–10, 11–12, 17

Tuvalu 20

UN Agenda 21 421–2, 430–1
UN Decade of Education for Sustainable

Development 419–20, 422
UNECE Aarhus Convention 422–3
USA 7–8, 15–16

cold-water coral reefs and habitats 135–7,
138

imports curios and jewellery from
marine fauna 198–9, 200

marine aquarium fish and
ornamentals 193–6

National Cancer Institute (NCI)
205–7

see also Florida coral reef restoration;
Hawaii

Vanuatu 7–8, 13–14
Vietnam 7–8, 12
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568 Index

warming events, environmental conditions
for 265, 266 see also coral bleaching

waste dumping, threat to cold-water coral
reefs 128

water depth, effects on growth rates of
primary producers

wave energy
dissipation across a reef 85–6
effects of sea level rise 282, 283–4, 285,

286
modelling effects of coral mortality

281–2, 283, 284, 285, 286
white-band disease (WBD) of acroporid

corals (Caribbean) 49–52
wild capture

alternatives
mariculture (aquaculture) 221–2
synthesis and substitution 222–3

management 218–21
enforcement 220–1

input controls 219–20
output controls 220, 221

wrasses (Labridae) 46, 154–5
Cheilinus spp. 173
humphead (Napoleon or Maori) wrasse

(Cheilinus undulatus) 6–9, 185, 186,
189–90, 224

trade as luxury live food 185, 186

Xestospongia muta (barrel sponge) 483,
489, 491

yellowtail snapper (Ocyurus chrysurus)
97–9, 100, 101

zooxanthellae
expulsion in coral bleaching 264–5
heat susceptibility of different clades

276, 277
temperature-resistant types and coral

bleaching 545
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