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Chapter 6

Vulnerability of mangroves, seagrasses and intertidal flats 
in the tropical Pacific to climate change

Michelle Waycott, Len J McKenzie, Jane E Mellors, Joanna C Ellison,
Marcus T Sheaves, Catherine Collier, Anne-Maree Schwarz, Arthur Webb,
Johanna E Johnson and Claude E Payri

 ‘One of the major challenges in the Pacific Islands region is adjusting to the responses 

of coastal ecosystems to climate change.’ (Gilman et al. 2006)i
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6.1 Introduction
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6.2 The nature of mangroves, seagrasses and intertidal flats in the 
tropical Pacific

6.2.1 Mangroves
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PICT
Total 

land area 
(km2)

Mangrove Seagrass

ReferencesSpecies 
(hybrid)

Area 
(km2)

% 
land

Species
Area 
(km2)

% 
land

Melanesia

Fiji 18,272 7(1) 424.6 2.32 6 16.5a 0.01 29, 54, 260–263

New Caledonia 19,100 15(3) 205 1.07 11 936 5.0 22, 29, 52, 260, 263–267

PNG 462,243 31(2) 4640 1.00 13 117.2 0.03 29, 268–272

Solomon Islands 27,556 17(2) 525 1.90 10 66.3 0.24 21, 22, 29

Vanuatu 11,880 14(3) 25.2 0.21 11 ?a 29, 40, 44, 261, 273, 274

Micronesia

FSM 700 15(1) 85.6 12.23 10 44 6.29 21, 29, 260, 263, 274–277

Guam 541 12 0.7 0.13 4 31 5.73 260, 261, 263, 277–280

Kiribati 690 4 2.6 0.37 2** ?b 29, 44, 260, 281

Marshall Islands 112 5 0.03 0.27 3 ?b 29, 44, 260, 274

Nauru 21 2 0.01 0.05 0 0 0 29, 282

CNMI 478 3 0.07 0.01 4 6.7 1.40 29, 44, 260, 274, 283, 284

Palau 494 14(1) 47.1 9.53 11 80 16.19 29, 260, 285–289

Polynesia

American Samoa 197 3 0.5 0.26 4 ?c 29, 44, 274, 279, 290

Cook Islands 240 0 0 0 0 0 0 29, 291, 292

French Polynesia 3521 1 ?b ? 2 28.7 0.82 29, 265, 293, 294

Niue 259 1 0 0 0 0 0 29

Pitcairn Islands 5 0 0 0 0 0 0 295

Samoa 2935 3 7.5 0.26 5 ?b 29, 44, 54, 279

Tokelau 10 0*** 0 0 0 0 0 29, 296

Tonga 699 7 13 1.87 4 ?b 29, 260, 263, 290

Tuvalu 26 2 0.4 1.54 1* 0 0 29

Wallis and Futuna 255 2 0.2 0 5 24.3 17.0 29, 46, 47, 297
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6.2.2 Seagrasses
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6.2.2.1 Bays and lagoons
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6.2.2.2 Island fringing reefs 

6.2.2.3 Barrier and patch reefs 
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6.2.2.4 Estuaries

6.2.2.5 Deep water

6.2.3 Intertidal flats
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Box 6.1 Importance of intertidal flats

Photo: Arthur Webb
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6.3 The role of mangroves, seagrasses and intertidal flats in 
supporting fisheries in the tropical Pacific

6.3.1 Mangroves
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Family* Common name
Habitat

Mangrove Seagrass Both

Acanthuridae Surgeonfish 3 3 3
Atherinidae Hardy head 5 3 3
Belonidae Long tom 3 3 3
Bothidae Flounders 2 2 2
Carangidae Trevallies 4 2 2
Clupeidae Herring 7 8 7
Dasyatidae Rays 5 5 5
Engraulidae Anchovies 4 4 4
Gerreidae Silver biddies 5 5 5
Haemulidae Grunts 5 5 5
Hemiramphidae Halfbeaks 5 4 4
Labridae Wrasses 3 3 3
Leiognathidae Ponyfish 7 4 4
Lethrinidae Emperors 5 5 5
Lutjanidae Snappers 7 4 4
Polynemidae Threadfins 3 3 3
Mugillidae Mullet 9 6 6
Mullidae Red mullet 7 5 5
Nemipteridae Threadfin bream 2 2 2
Platycephalidae Flatheads 4 2 2
Scaridae Parrotfish 2 2 2
Serranidae Groupers 8 3 3
Siganidae Rabbitfish 4 4 4
Sillaginidae Whiting 4 4 4
Sphyraenidae Barracuda 3 3 3
Synodontidae Lizardfish 3 2 2
Teraponidae Grunters 3 3 3
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a)

b)
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Invertebrate group Common name
Habitat

Mangrove Seagrass Both

Holothuridae Sea cucumber 3
Portunidae Crab 5 3 3
Penaeidae Shrimp 6 3
Palinuridae Spiny lobster 1
Thalassinoidea Mud lobster 1
Paguroidea Hermit crab 2 3
Stomatopoda Mantis shrimp 1 2
Cephalopda Octopus 3
Echinoidea Sea urchin 3
Bivalvia Arc shell* 4 4 2
Gastropoda Whelk* 3 2 1
Sipunculida Peanut worm 2 2 2

6.3.2 Seagrasses
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a)

b)
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6.3.3 Intertidal flats
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a)

b)



315

CHAPTER   6

6.4 Critical requirements for maintaining mangroves, seagrasses 
and intertidal flats

6.4.1 Solar radiation
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b)



317

CHAPTER   6

6.4.2 Temperature
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6.4.3 Nutrients and salinity
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6.4.4 Soils/sediments 

162.

163.
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6.5 Recent variation in mangroves, seagrasses and intertidal flats 

linked to climate change

6.5.1 Mangroves
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6.5.2 Seagrasses

6.5.3 Intertidal flats

6.6 Projected vulnerability of mangroves, seagrasses and intertidal 
flats to climate change

6.6.1 Mangroves

6.6.1.1 Solar radiation
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6.6.1.2 Temperature
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6.6.1.3 Rainfall

Photo: Nicolas Petit



326

6.6.1.4 Nutrients
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6.6.1.5 Cyclones and storms



329

CHAPTER   6

6.6.1.6 Carbon dioxide
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6.6.1.7 Sea level
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6.6.2 Seagrasses

6.6.2.1 Solar radiation
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6.6.2.2 Temperature
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6.6.2.3 Rainfall
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6.6.2.4 Nutrients

 Photo: Andre Seale
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6.6.2.5 Cyclones and storms
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6.6.2.6 Carbon dioxide
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6.6.2.7 Sea level

 Photo: Len McKenzie
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6.6.3 Intertidal flats
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6.7 Integrated vulnerability assessment

6.7.1 Mangroves
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Scenario
Variable Integrated  

vulnerabilityLight Temp. Rainfall Nutrients CO
2

Cyclones Sea level

Mangroves

B1/A2 2035
Low  

(-)
Very low  

(-)
Low  
(+/-)

Low  
(+/-)

Very low 
(+/nil)

Moderate 
(-)

High 
 (-)

Moderate  
 

B1 2100
Low 

(-)
Very low  

(-)
Moderate 

(-)
Low  
(+/-)

Very low 
(+/nil)

Moderate 
(-)

Very high 
(-)

High 
  

A2 2100
Low  

(-)
Very low  

(-)
Moderate 

(-)
Low  
(+/-)

Very low 
(+/nil)

Moderate 
(-)

Very high 
(-)

Very high 
 

Seagrasses

B1/A2 2035
Moderate 

(-)
Moderate 

(-)
Moderate 

(-)
Low  

(+/nil)
Very low  

(+)
Moderate 

(-)
Low  

(-)
Moderate 

 

B1 2100
Moderate 

(-)
Moderate 

(-)
Moderate 

(-)
Low  

(+/nil)
Very low  

(+)
Moderate 

(-)
Moderate 

(-)
Moderate 

 

A2 2100
High  

(-)
High  

(-)
High  

(-)
Moderate 

(+/-)
Very low  

(+)
High  

(-)
Moderate 

(-)
High 

 

6.7.2 Seagrasses

 Unlikely  Somewhat likely  Likely  Very likely  Very low  Low  Medium  High  Very high

0%  29%  66%  90% 100%  0%  5%  33%  66%  95%  100%
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PICT

Mangroves Seagrasses

B1/A2 
2035

B1 
2100

A2 
2100

B1/A2 
2035

B1 
2100

A2 
2100

Melanesia

Fiji 10 50 60  < 5 5–10 10–20   
New Caledonia 10 50 60  5–10 5–20 10–25  
PNG 10 50 60  5–20 5–30 10–35  
Solomon Islands 10 50 60  5–20 5–30 10–35  
Vanuatu 10 50 60  5–20 5–30 10–35  
Micronesia

FSM 10 50 60  < 5–10 5–25 10–30  
Guam 10 60 70  5–20 5–35 10–50  
CNMI 30 70 80  < 5–10 5–25 10–35  
Palau 10 50 60  < 5–10 5–25 10–35  
Polynesia

French Polynesia 10 50 60  < 5 5–10 10–20  
Samoa 10 50 60  5–20 5–35 10–50  
Tonga 30 70 80  5–10 5–20 10–20  

 Unlikely  Somewhat likely  Likely  Very likely  Very low  Low  Medium  High  Very high

0%  29%  66%  90% 100%  0%  5%  33%  66%  95%  100%
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6.7.3 Intertidal flats

6.8 Uncertainty, gaps in knowledge and future research
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6.9 Management implications and recommendations
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