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Back to IAVS… after 23 years 

In Memory of  Prof. Emeritus 

Dieter MUELLER-DOMBOIS 

University of  Hawaii, Honolulu 

(1925-2022†) 

https://biodiversityoceania.com/pabitra/ 

 

(Okinawa, Japan, 2007) 

… and a new century ! 
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(2008) 

https://biodiversityoceania.com/pabitra/


Dr. W. Arthur WHISTLER (1944-2020†) 
Dr. Lloyd L. LOOPE, USGS, Haleakala 

National Park, Maui, Hawaii (1943-2017†) 

(Honiara, Solomon Is., 2013) (Perth, Australia, 2007) 

(Academic) mentors for the past 30 years 

Prof. Randy THAMAN, University of  the South Pacific, 

Suva, Fiji (1943-) 
Dr. Jacques FLORENCE, IRD, MNHN, Paris (1951-) 

(Moorea, French Polynesia, 2006) 
(‘Uvea, Wallis et Futuna, 2014) 
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(Field) mentors for the past 30 years 
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Oceania and the Pacific Islands 

 The largest ocean on 

Earth (ca. 30 million 

km²) 

 > 10,000 islands 

 554,000 km² of  land (ca. 

0.4% of  the world area) 

 24 Pacific Islands 

Countries and 

Territories (PICTS) 

including 13 Small Island 

Developing States (SIDS) 

 3 cultural and linguistic 

regions (Micronesia, 

Melanesia, Polynesia) 

 ca. 12 million people 

(excluding Australia & 

New Zealand) 

 

Polynesia 

« The Polynesian Triangle » 
Micronesia 

Melanesia 
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(Kohai in Rapa Nui/Easter Island, 2009) (Kohai in Aotearoa/New Zealand, 2012) 



Biogeographic regions of  the Pacific 

(in Mueller-Dombois & Fosberg 1998) 

(in Stoddard 1992. Pacific Science) 
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(1998) 



Young volcanic island (Mehetia, Society Is.)  

Geomorphological & ecosystem diversity 

Old volcanic island (Bora Bora, Society Is.)  

Composite island 

(Rimatara, Austral Is.) 

Ch. Darwin (HMS 

Beagle 1831-1836) 

(in Nunn et al. 2016. Geosci. Letters) 

Coral atoll (Kiritimati, Kiribati) 
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Raised limestone island (Makatea, Tuamotu Is.) 



 Coastal/Beach strand 
vegetation 

 Coastal/Littoral forests 

 Lowland dry- and semi-dry 
forests (rainfall <1 500 
mm/yr) 

 Mid-elevation mesic forests 
(1500-3000 mm/yr) 

 Lowland and valley 
rainforests (>3000 mm/an) 

 Montane cloud forests       
(>3 000 mm/yr and elevation 
>500-800 m) 

 Sub-alpine vegetation 
(>1800 m) 

Vegetation & forest types 

Littoral  forest (Nu’utele, Samoa) 

Dry-mesic forest (Rapa, Austral 

Is.) 

Subalpine vegetation (Tahiti, Society Is.) 
Lowland rainforest (Upolu, Samoa) Cloud forest (Fatu Iva, Marquesas) 
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(2002) 



 Specific forest types 

Mesic forests on raised limestone (Mangaia, Cook Is.) 

Leeward dry vs. Windward wet  

side (in Wagner et al. 1990) 

High elevation swamp forest (Tahiti, Society Is.) 

Atoll/Motu forest (Tetiaroa, Society Is.) 

Supra-/Para-littoral forest on sea-

cliffs (Te Pari, Tahiti, Society Is.) 
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High elevation plateau scrub forest 

(Temehani, Raiatea, Society Is.) 



Crater lake of  Rano 

Kau (Rapa Nui) 

Wetlands in the Pacific Islands 

Chutes de la Madeleine (New 

Caledonia) Te Roto, Atiu (Cook Is.) 

Crater lake of  Lalolalo, 

‘Uvea (Wallis et Futuna) 

Tetiaroa atoll (Society Is.) 

Lake Vaihiria 

(Tahiti, Society Is.) 
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(1993) 

(1981) 



Mangroves…and submangroves 

(Province nord, New Caledonia) 

(‘Uvea , Wallis et Futuna) 

(Viti Levu, Fiji Is.) 
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Submangrove /« pseudo-

mangrove » (Moorea, 

Society Is.) 

Saltmarsh (Huahine, Society Is.) 

Estuary  swamp forest, 

(Tahiti Iti, Society Is.) 

(Taylor 1979. Pacific Science) 



Introduced mangroves in the Hawaiian and 

the Society Islands 

Alekoko fishpond, Kaua’i (Hawaii) 

2012 1912 
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Huahine (Society Is.) 
(Meyer et al. 2021. Biol. Invasion) 



 

 

 

 

 

 

Island groups Area 

(km²) 

Flowering plants Endemic (%) Density of  

endemics 

Hawai’i 16,880 966 859 (89%) 0.051 

New Caledonia 19,060 3,063 2,448 (80%) 0.128 

Fiji 18,270 1,302 799 (61%) 0.050 

Galápagos 7,900 434 139 (32%) 0.017 

Samoa* 3,100 543 177 (33%) 0.057 

 French Polynesia 3,520 659 478 (72%) 0.136 

Pacific Islands endemic flora 

Sclerotheca (syn. Apetahia) 

raiateensis (Raiatea, 

Society Is.) 

Medinilla waterhousei 

(Taveuni, Fiji) 
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Xanthostemon aurantiacus 

(New Caledonia) 
Lobeliad (Hawai’i) 

(2022) 
(2020) 

(Meyer 2007; *Whistler 2022) 



 

 

 

 

 

 

Island groups Cyrtandra 

(Gesneriaceae) 

Psychotria 

(Rubiaceae) 

Hawai’i 53 11 

Samoa* 21 12 

Fiji 37 76 

French Polynesia 25+ 27+ 

Species radiation 

(Society Is.) 

(Marquesas Is.) 

(Austral Is.) 
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(Meyer 2007. Pacific Science ; *Whistler 2022) 

(Marquesas Is.) 

(Tuamotu Is.) 

(Society Is.) 

(Fiji) 

(Futuna) 



(Johnson et al. 2017. Molecular  Phylogenetics & Evolution) 

(Van Steenis & Van Balgooy 1966. Pacific Plant Areas) 

Gradient of  plant diversity 

 

53  

8 
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Cyrtandra futunae 

(Futuna) 

Cyrtandra  induta (Tahiti, Society Is.) 

Cyrtandra elizabethae (Raivavae, 

Austral Is.) 

Ducula galeata  

(Nuku Hiva, Marquesas Is.) 

Pilinopus purpuratus 

(Society Is.) 



Island groups Number of  

taxa 

Island 

endemics 

Source 

New Caledonia 205 99 Jaffré et al. 2004 

Samoa 101 15 Cribb & Whistler  1996 

Tonga 43 1 Cribb & Whistler 2011 

Wallis et Futuna 39 0? Morat et Veillon 1985, Meyer 2016 

Society (French Pol.) 30 14 Meyer et al. 2006 

Cook 13 1 Cribb & Whistler 2011 

Marquesas (French Pol.) 5 3 Wagner & Lorence 2019 

Hawaii 3 1 Wagner et al. 1990 
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Orchids 

 



Metrosideros collina var. collina 

(Tahiti, “puarata”) 

Metrosideros kermadecensis (Kermadec Is., 

New Zealand, “rata”) (Wright et al. 2000. PNAS) 

Metrosideros polymorpha (Maui,  Hawai’i, 

“ ’ohi’a lehua”) 

Center of plant diversification 
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(Van Steenis & Van Balgooy 1966. Pacific Plant Areas) 



Astelia rapensis (Rapa, Austral Is.) 

1 

Taxa with disjunct areas (cool climate only!) 

 

Astelia sp. (New Zealand) 

Astelia nadeaudii (Society Is.) 

(Birch & Keeley 

2013. J. 

Biogeography)  

 

Astelia hemichrysa 

(Mascarene Is.) 
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Astelia tovii (Marquesas) 

Numenius tahitiensis Pluvialis fulva 



Lycium sandwicense (Solanaceae) : Japan, Tonga, Austral Is., 

Gambier Is., Pitcairn, Rapa Nui, Hawai’i, Juan Fernandez… 

(Fukuda et al. 2011. Molecular Phylogenetics 

& Evolution) 

!? 

(Rapa Nui/Easter Island) (Rapa, Austral Is.) (Rurutu, Austral Is.) 

Taxa with large distribution (not everywhere!) 
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Fitchia rapense 

(Rapa, Austral Is.) 

Oparanthus teikiteetinii 

(Nuku Hiva, Marquesas) 

Oparanthus coriaceus 

(Rapa, Austral Is.) 

Fitchia nutans (Tahiti, 

Society Is.) 

? 
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Pacifigeron rapensis 

(Rapa, Austral Is.) 

Fitchia speciosa (Rarotonga, 

Cook Is.) 

(Meyer 2011) 

(R. Thaman©)  

Taxa with a Neotropical origin 

 



 Destruction & fragmentation of  

habitats (« land use changes ») 

- Agriculture & forestry plantations 

- Urbanization 

- Large infrastructures (harbors, 

airports, dams…) 

- Mining 

- Fires 

 Over-exploitation 

 Pollutions 

Main threats 
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(Sommerville et al. 2017. Australian Journal of  Botany) 

Vanishing rainforests in the South Pacific  



Invasive alien species 
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Invasive plants 

1995 

(2000) 

(2008) 

(2014) 

65th Annual Symposium IAVS, Coffs Harbour, AUSTRALIA, 07 Sept. 2023 



Psidium cattleianum 

Melinis minutiflora 

Tahiti (Société) 

Pinus caribaea 

Miconia calvescens 

Falcataria moluccana 

Fire regime Light availability & soil erosion Light & water regime 

Nutrient cycling Plant succession 

Eichhornia crassipes 

Water flow & quality 

Melinis minutiflora 

« Transformers » 
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(Meyer & Florence, 1996. J. Biogeo.) 

Miconia calvescens (Melastomataceae), the « purple plague » 

1937 
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(E. Killgore©) 

(CR) 

(CR) 

(EN) 

(EN) 



 Miconia introduced ranges  

 Tahiti > 80,000 ha 

 Moorea >3,500 ha 

 Hawai’i (Big island) > 61,000 ha 

 Maui >12,000 ha 

 North Queensland > 300 ha 

 New Caledonia > 140 ha 

(P. Leary©)  

1888 

1937 

1960’s 

1970’s 

1850’s 

1960’s 

(Lloyd Loope, 1991)  
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(Biosecurity Queensland©) (Province Sud, New Caledonia)  

2008 



Threatened species in the Pacific Islands 
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(Cannon et al. 2023) 
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> 10-40 % of  threatened trees in some PICTs 

 



> 300 threatened species (118 CR, 134 EN, 50 VU) = 65% ! 

 

(Meyer 2016. Island Biology Conference, Azores) 

The endangered endemic flora of French Polynesia 
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(UICN-France, MNHN & DIREN Polynésie française 2015) 



Island vulnerability 

(2021) 

(2010) 
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Novel ecosytems & biotic interactions 
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Potential impacts of climate change 

 Sea level rise  coastal erosion + 

higher salinity  regression of  littoral 

vegetation and forests ? loss of  lowland 

wetlands ? 

 Decrease of  rainfall on leeward sides 

 increase of  drough periods & fires   

loss of  dry and semi-dry forests ? 

 Increase of  the frequency and intensity 

of  cyclones  more landslides & treefall 

gaps  invasion by pioneer species ? 

Niau  atoll (Tuamotu Is.) 

Hatutu (Marquesas Is.) 

Cyclone Pam, Vanuatu (2020) 
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Bora Bora (2013) 

(T. Pariente©) 



Fuchsia cyrtandroides Oreobolus furcatus 

Summit of  Mt 

Orohena, Tahiti 

(2,241 m) 

(Pouteau et al. 2010) 

 Air temperature increase  vegetation shift in elevation  regression of  

montane cloud forests and subalpine vegetation ? extinction of  endemic 

species restricted to high elevation habitats ? 
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(F. Jacq©) 

35 

Leaf  necrosis on Sclerotheca 
spp. (Tahiti)  

Gall wasp on Erythrina 
tahitensis (Tahiti) 

Austropuccinia psidii « Myrtle rust » (New Caledonia) 

Dieback of  Metrosideros 
collina (Tahiti) 

(2021) 

 rainfall and temperature changes  increase of  plant pathogens & pest 

insects ? 

65th Annual Symposium IAVS, Coffs Harbour, AUSTRALIA, 07 Sept. 2023 

(Berthon et al. 2018. Biological Conservation) 

(CR) 

(CR) 

Ceratocystis spp. (Hawaii) 



Solutions? 

(Plant Talk) 
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Better understanding of  forest composition & structure 
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? 

Pandanus tectorius dense forest in rat-free 

unihnabited atoll of  Morane (Tuamotu) 

Rat-free motu in Tetiaroa 

Pisonia grandis dense forest 

? 
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Better understanding of  forest dynamics and future 

trajectories 

(Meyer 2018-on going) 



Knowing the past to predict the future 

Tubuai (Australs), 2010 
Nuku Hiva (Marquesas), 2022 
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2000 yrs old Macaranga 

raivavaeensis seed (M. Prebble©) 

Fitchia sp. pollen 

grain (M. Prebble©) 

Pritchardia , Makatea 

(Tuamotu) 

Toovii, Nukuhiva 

(Marquesas) 



Restoring degraded or invaded habitats 
 Fencing 

 Weeding & biological control 

 Rat eradication or control 

 Replanting 

Replanting 
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Rat control (Samoa) 

Robinia pseudoacacia control 

(Rapa Nui) 

(Rapa, 

Austral Is.) 

(Raiatea, Society Is.) 

(Tahiti) 

(T. Laitame©) (R. Tavaearii©) 



(Photo : JYHM) 

(JYHM©) 

(JYHM©) 

? 

Using nature-based solutions 
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Moorea, French Polynesia, 2007 (PILN) 

Nuutele, Samoa, 2010 (Polynesia-Micronesia CEPF) 

Apia, Samoa, 2019 (BGCI) Pohnpei, FSM, 1997 & Alotau, PNG, 2007 (SPREP) 

Suva, Fiji, 2009 (ISLA course) 

Building local (island) capacity & capabilities 

Honiara, Solomon Is. , 2013 (IUCN-Oceania) 
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 New conservation strategies & innovative 

methods in a rapidly changing world ! 

Future challenge 

Calvin & Hobbes (Watterson©) 

65th Annual Symposium IAVS, Coffs Harbour, AUSTRALIA, 07 Sept. 2023 



 Updated assessment of  plant diversity and forest types in 

the Pacific Islands & their conservation status (« Red List of  

Ecosystems ») 
 

 Prioritization of  key taxa & habitats for conservation 
 

 Long-term monitoring of  forest ecosystem dynamics & 

vegetation changes (resilience vs vulnerability?) 
 

 More collaboration (national, regional, international)  

between researchers, ressource managers and other 

stakeholders (NGOs, private sector, local communities…) 

Future directions 

Honolulu, Hawaii (2018) 
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(2017) 



 

 

The importance of  culture in Oceania 

(Hiva Oa, Marquesas, 

2012) (Alofi, 2008) 

 « Traditional Ecological Knowledge » (TEK) 

& « Bio-cultural values » 

 

 « Ethnobiodiversity » : The knowledge, uses, 

beliefs, resource-use systems and conservation 

practices, taxonomies and language that island 

societies have for their ecosystems, species, and 

genetic diversity » (Thaman 2008) 
(Darwin, 2012) 

(Futuna, 2008) 
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(B. Holcomb©) 



Thanks a lot for your attention/Mauruuru roa!  

(12th Pacific Science Inter-Congress, 

Suva, Fiji, 2013) 

“Have courage, take heart” 

(in the Australian language of  flowers!) 

 

(20st Pacific Science Congress, Bangkok, 

Thailand, 2003) 

…and let’s meet again in 23 years? 

Strut’s desert pea Swainsona formosa (syn. Clianthus formosus, Fabaceae) 

(1st Island Biology Conference, 

Honolulu, Hawaii, USA, 2014) 
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