
Conservation Conservation of  the of  the TerrestrialTerrestrial BiodiversityBiodiversity

Cours UE “Conservation, Extinctions & Invasions”, Master 2 EIO, UPF, 27 oct. 2021

Conservation Conservation of  the of  the TerrestrialTerrestrial BiodiversityBiodiversity
in French in French PolynesiaPolynesia

and and links links betweenbetween ResearchResearch & Management& Management

JeanJean--Yves Yves HiroHiro MEYER (Dr.)MEYER (Dr.)
DélégationDélégation à la à la RechercheRecherche de la de la PolynésiePolynésie françaisefrançaise

Papeete, Tahiti, French Papeete, Tahiti, French PolynesiaPolynesia



Unique Unique islandisland biotabiota……

 Relatively high species richnessRelatively high species richness (ca. 20% of  (ca. 20% of  
all species on less than 7% of  the world area)all species on less than 7% of  the world area)

 Very high endemismVery high endemism (89% flowering plants (89% flowering plants 
in Hawaii, 80% in New Caledonia, 72% in in Hawaii, 80% in New Caledonia, 72% in 
French Polynesia)French Polynesia)

60 endemic honeycreepers in the 
endemic subfamily Drepanidinae

‘I’iwi Vestiaria coccinea
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 Spectacular Spectacular adaptativeadaptative radiationsradiations ((e.g.e.g.
Galápagos finches, Hawaiian honeycreepers Galápagos finches, Hawaiian honeycreepers 
& & lobeliadslobeliads))

126 endemic lobeliads within 6 
endemic genera (Campanulaceae,

Lobelioidae) 

Trematolobelia sp.
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Island syndromeIsland syndrome

((Sherwin CARLQUIST, 1974Sherwin CARLQUIST, 1974))



…but …but highlyhighly vulnerablevulnerable

 Massive extinction eventsMassive extinction events (75% (75% of  all extinct of  all extinct 
species, 90% of  all extinct birds and reptiles)species, 90% of  all extinct birds and reptiles)

 Endangered biotaEndangered biota (90% of  all the threatened (90% of  all the threatened 
birds, 2.5 x more threatened plants on islands)birds, 2.5 x more threatened plants on islands)

 10 of  the 3610 of  the 36 “Biodiversity Hotspots”“Biodiversity Hotspots” (areas with (areas with 
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 10 of  the 3610 of  the 36 “Biodiversity Hotspots”“Biodiversity Hotspots” (areas with (areas with 
high endemism high endemism andand high level of  threat)high level of  threat)
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Extinction Extinction crisiscrisis on on islandsislands



The The AnthropoceneAnthropocene

 Globalization & Biotic MixingGlobalization & Biotic Mixing

 Global ChangesGlobal Changes

 Extinction crisisExtinction crisis
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New ideas, principles and approaches

Conservation Conservation BiologyBiology

«« The Science of The Science of ScarcityScarcity and and 
DiversityDiversity » (Soulé 1986)» (Soulé 1986)
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Field experiments and research needs

«« C’est une science C’est une science 
extrêmement récente, extrêmement récente, 
profondément profondément 
multidisciplinaire, une multidisciplinaire, une 
science de crises, de science de crises, de 
dilemmes, d’incertitudesdilemmes, d’incertitudes » » 
((CourchampCourchamp 2009)2009)
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French French PolynesiaPolynesia as a case as a case studystudy::
EcosystemEcosystem diversitydiversity

 120+ 120+ oceanicoceanic islandsislands, 3,520 km², , 3,520 km², 
300,000 300,000 yrsyrs to 60 MY (atolls)to 60 MY (atolls)

 Tropical to subtropical Tropical to subtropical climateclimate
 34 34 highhigh volcanicvolcanic islandsislands (ex. (ex. 

Tahiti) to Tahiti) to almostalmost atolls (ex. atolls (ex. 

« Eastern Polynesia »

PolynesiansPolynesians: : 
800800--1000 1000 yrsyrs agoago

EuropeansEuropeans: 18th : 18th 
centurycentury

>275 000 >275 000 
inhabitantsinhabitants

(2017)(2017)
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Tahiti) to Tahiti) to almostalmost atolls (ex. atolls (ex. 
MaiaoMaiao) and «) and « compositecomposite »  »  
islandsislands (Rurutu)(Rurutu)

 86 atolls (ex. 86 atolls (ex. RangiroaRangiroa) ) includingincluding
6 6 uplifteduplifted atolls (ex. Makatea, atolls (ex. Makatea, 
Niau)Niau)

Me’etia (Society) Makatea (Tuamotu)

(2017)(2017)

Ua Pou (Marquesas)



Maupiti

Isolation and Isolation and InsularityInsularity
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RapaMaria

Hatutaa & Eiao

Reitoru



Habitat Habitat diversitydiversity & & vegetationvegetation typestypes
 Coastal/littoral vegetation & forestsCoastal/littoral vegetation & forests

 Para/supraPara/supra--littoral forestslittoral forests

 SemiSemi--Dry forestsDry forests

 Mesic forestsMesic forests

 Lowland and valley wet/rainforestsLowland and valley wet/rainforests

 High elevation/montane rainforests («High elevation/montane rainforests (« cloud cloud 
forestsforests »)»)

Niau (Tuamotu)
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Te Pari, Tahiti Iti
(Society)

forestsforests »)»)

 SubSub--alpine vegetation («alpine vegetation (« summit shrublandssummit shrublands »)»)

 Wetland vegetation (from seaWetland vegetation (from sea--level to level to 
mountains)mountains)

Roto Rahi & Roto Iti lakes, Maiao (Society) Pariati valley & slope, Rapa (Austral)

Mt Orohena (2241 m 
elev.), Tahiti Nui (Society)

Mt Aorai (ca. 1700 m elev.), Tahiti



SpeciesSpecies diversitydiversity
 Arthropods > 3000 native speciesArthropods > 3000 native species incl. incl. 

1570 endemics (1570 endemics (1406 endemic insects*)
 Plants > 900 native Plants > 900 native taxataxa incl. 570 incl. 570 

endemics, 62% endemismendemics, 62% endemism
 Land Land molluscsmolluscs > 525 native > 525 native taxataxa, 95% , 95% 

endemismendemism
 Freshwater fishes = 37 native speciesFreshwater fishes = 37 native species

incl. 15 endemicsincl. 15 endemics
Land birds = 36 native land birdsLand birds = 36 native land birds incl. incl. 

Nacaduba tahitiensis (Tahiti)

Rhyncogonus planatus (Ua Huka)

Cours UE “Conservation, Extinctions & Invasions”, Master 2 EIO, UPF, 27 oct. 2021

 Land birds = 36 native land birdsLand birds = 36 native land birds incl. incl. 
27 endemic species27 endemic species

 Reptiles = 9Reptiles = 9 native geckos & skinksnative geckos & skinks

(Bocquet & Gargominy, coord. 2013) (*Ramade 2017. Zoosystema 39)

Lentipes rubrofasciatus 
(Marquesas) Photo : P. Keith

Microcystis sp. (Austral) 
Photo : O. Gargominy

Sclerotheca (Apetahia) raiateensis (Raiatea)

Ducula galeata (Nuku Hiva) Vini kuhlii (Rimatara)



Endemism (Angiosperms)Endemism (Angiosperms)

Archipelago/Island Archipelago/Island 
(area)(area)

Native Native 
flowering plantsflowering plants

Endemic Endemic 
flowering plants flowering plants 

(%)(%)

Endemic species Endemic species 
density (per sq. km)density (per sq. km)

New CaledoniaNew Caledonia

(19,060 km²)(19,060 km²)

3,0633,063 2,4482,448

(80%)(80%)

0.1280.128
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FijiFiji

(18,270 km²)(18,270 km²)

1,3021,302 799799

(61%)(61%)

0.0500.050

HawaiiHawaii

(16,880 km²)(16,880 km²)

966966 859859

(89%)(89%)

0.0510.051

La RéunionLa Réunion

(2,512 km²)(2,512 km²)

797797 309309

(39%)(39%)

0.1230.123

French PolynesiaFrench Polynesia

(3,520 km²)(3,520 km²)

659659 478478

(72%)(72%)

0.1360.136



Speciation & evolutive radiationSpeciation & evolutive radiation

ArchipelagoArchipelago Cyrtandra Cyrtandra 
(Gesneriaceae)(Gesneriaceae)

PsychotriaPsychotria
(Rubiaceae)(Rubiaceae)

Hawai’iHawai’i 6060 1111

FijiFiji 3737 7676

French PolynesiaFrench Polynesia 2828 27+27+

Cyrtandra

Psychotria 
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47

23

22+4

15+12

1

2

(Claridge 2006. The Systematics and Diversification of  Rhyncogonus
(Curculionidae: Coleoptera) PhD thesis, UC Berkeley)

Psychotria 

MecyclothoraxMecyclothorax spp.spp.
(101 species(101 species))

RhyncogonusRhyncogonus adamsoniiadamsonii ((HivaHiva OaOa))



 Population increase (x2 in the past 30 yrs)

 Urbanization pressure

 Deforestation & fragmentation (agriculture, 
forestry plantations, fires,  mines, etc.)  + Pollutions + 
Over-exploitation  + Introductions of  alien species + 
Climate change

Main threats to biodiversityMain threats to biodiversity
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Invasive Invasive alienalien speciesspecies
 Transportation of  goods and people

 Ecological, socio-economical and human health impacts
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( Photo : H. Jourdan)



SpeciesSpecies extinctionsextinctions

Sesbania coccinea subsp. 
atollensis var. parkinsonii 

Samoana dryas ( Photo : O. Gargominy)
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(in Gargominy (éd.) 2001, Biodiversité et Conservation dans 
les Collectivités françaises d’Outre-Mer.UICN, Paris)

atollensis var. parkinsonii 
(Sydney Parkinson, 1773)

Cyanoramphus ulietanus

“French Polynesia is the territory with the highest 
number of extinct and threatened species of all 
French Overseas Collectivities”



Threatened flora & faunaThreatened flora & fauna

 Birds : 11 CR, 17 EN, 13 VUBirds : 11 CR, 17 EN, 13 VU

 Plants : 118 CR, 134 EN, 50 VUPlants : 118 CR, 134 EN, 50 VU

(Meyer, 2016. Island Biology Conference, Azores)
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 2007 IUCN Red Lists for plant 2007 IUCN Red Lists for plant 
species in Frenchspecies in French Polynesia is Polynesia is 
underestimated. 38 DD and NT underestimated. 38 DD and NT 
species that can be considered species that can be considered 
EX, CR or ENEX, CR or EN



ContemporaryContemporary extinction or extinction or declinedecline of  of  monarchsmonarchs
((flycatchersflycatchers) ) PomareaPomarea sppspp. in . in EasternEastern PolynesiaPolynesia

† Extinct

P. iphis

Vulnerable

P. dimidiata Endangered

Critical

P. fluxa 1977

P. nukuhivae 1930s

†

†
Rarotonga

Tahiti
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P. iphis

P. motanensis

P. nigra

P. whitneyi

P. mira 1985

P. mendozae 1975

P. mendozae 1922

†

†

†

MARQUESAS

Tahiti

(Thibault & Meyer 2001)

Pomarea whitneyi



Achatina fulica
1967

The impacts of the Carnivorous snail Euglandina rosea

Microcystis saintjohni (Tubuai)
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Euglandina rosea
1975

 Extinction Extinction of  of  56 of  56 of  
the 61 the 61 endemicendemic
PartulaPartula speciesspecies in the in the 
Society Society IslandsIslands

Partula otaheitana (Tahiti)

Samoana ganymedes (Tahuata)
Partula taeniata (Moorea)



 +1,4°C max. in 2050 (+ 3,1°C max. in 2100)
 Vegetation shift +220 m in 2050  (+490 m in 2100)
 Reduction of  the orophilous habitats from 14,000 ha to 1,500 ha in 2100
 Possible extinction of  native and endemic plants with restricted high elevation
distribution

Impacts of  global Impacts of  global warmingwarming ??
(P

outeau
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Fuchsia cyrtandroidesOreobolus furcatus

Mt Orohena (2,241 m) Grammitis sp. nov. 

et al.2010)



 «« PolynesiaPolynesia--MicronesiaMicronesia » biodiversity » biodiversity 
hotspothotspot

 4/218  «4/218  « Endemic Birds AreasEndemic Birds Areas » » 
(BirdLife) : Marquesas, Tuamotu, (BirdLife) : Marquesas, Tuamotu, 
Rimatara (Austral)Rimatara (Austral)

1 «1 « Center for Plant DiversityCenter for Plant Diversity » » 

Ecological importanceEcological importance
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 1 «1 « Center for Plant DiversityCenter for Plant Diversity » » 
(IUCN/WWF) : Marquesas(IUCN/WWF) : Marquesas

 2 Eco2 Eco--Régions (WWF) : Society, Régions (WWF) : Society, 
MarquesasMarquesas

 10/588 «10/588 « Alliance for Zero Alliance for Zero 
ExtinctionExtinction » sites» sites

 +115 conservation areas of  high +115 conservation areas of  high 
importance !importance !



ResearchResearch inputs: (1) inputs: (1) KnowledgeKnowledge of  of  diversitydiversity & & 
patternspatterns
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 «« Flore de la Polynésie françaiseFlore de la Polynésie française » (1982» (1982--2016)2016)
 «« VascularVascular Flora of  the Flora of  the MarquesasMarquesas » (1988» (1988--2005)2005)
 «« MultidisciplinaryMultidisciplinary scientificscientific expeditionsexpeditions in the Austral in the Austral IslandsIslands »» (2002(2002--2005)2005)

Rapa, 2002

French botanist Jacques Florence 
(IRD/MNHN), Moorea, 2006

Ua Pou, 2003



(2) (2) UnderstandingUnderstanding dynamicsdynamics & & processesprocesses

 «« Moorea BiocodeMoorea Biocode » project » project 
(2007(2007--2011)2011)

 «« Montane Vegetation as Montane Vegetation as 
Listening Posts for Climate Listening Posts for Climate 
Change (MoveClim)Change (MoveClim) » project » project 
(2012(2012--2015)2015)
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(2012(2012--2015)2015)



(3) Habitat (3) Habitat restorationrestoration and and speciesspecies conservation conservation 
 MiconiaMiconia biologicalbiological control program control program 

in Tahiti, Raiatea, in Tahiti, Raiatea, NukuNuku HivaHiva (2000(2000--))

 Invasive plant control on Invasive plant control on TemehaniTemehani
RahiRahi plateau in Raiatea (2012plateau in Raiatea (2012--))

 FencingFencing drydry--mesicmesic forestforest and and 
strawberrystrawberry guavaguava control in Rapa control in Rapa 
(2013(2013--))
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 FencingFencing, , weedingweeding and rat control on and rat control on 
MaraetiaMaraetia plateau in Tahiti (2013plateau in Tahiti (2013--))

 CoastalCoastal forestforest and and wetlandwetland
restauration (2021restauration (2021--))



 1985. 1985. DepartmentDepartment of  of  EnvironmentEnvironment («(« Délégation à Délégation à 
l’Environnementl’Environnement »)»)

 1996. 1996. First First lawlaw «« Délibération relative à la protection Délibération relative à la protection 
de la naturede la nature »»

 2003. First «2003. First « Code de l’EnvironnementCode de l’Environnement »»
 2006. First «2006. First « French French PolynesiaPolynesia BiodiversityBiodiversity StrategyStrategy »»

Nature protection Nature protection legislationlegislation & & regulationregulation textstexts
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 2006. First «2006. First « French French PolynesiaPolynesia BiodiversityBiodiversity StrategyStrategy »»

 «« Espèces protégéesEspèces protégées » : 164 » : 164 vascularvascular
plants + 33 land plants + 33 land birdsbirds + + treetree snailssnails
((PartulidsPartulids))

 «« Espèces menaçant la biodiversitéEspèces menaçant la biodiversité » : » : 
38 38 vascularvascular plants + 4 land plants + 4 land birdsbirds + 4 + 4 
rodentsrodents + 1 reptile + 1 + 1 reptile + 1 amphibianamphibian + 1 + 1 
molluscmollusc + 1 + 1 insectinsect ((littlelittle firefire antant) + 1 ) + 1 
flatwormflatworm Platydemus manokwari



WeaknessWeakness of  of  protectedprotected terrestrialterrestrial naturalnatural areasareas

 OnlyOnly 2% of  2% of  legallylegally protectedprotected land area (ca. land area (ca. 
8,200 ha)8,200 ha)

 6 of  10 are 6 of  10 are uninhabiteduninhabited smallsmall islandsislands and and 
atollsatolls

 7 of  10 sites are 7 of  10 sites are protectedprotected sincesince the the earlyearly
1970's1970's

 Inactive management Inactive management comitteescomittees ; ; lacklack of  of  
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 Inactive management Inactive management comitteescomittees ; ; lacklack of  of  
effective management effective management plans ; plans ; no ranger no ranger or or 
trainedtrained guide guide ; ; few few information information signssigns…… Te Faaiti Natural Park (Tahiti) - 1989

Vaikivi (Ua Huka) - 1996
Eiao & Hatutaa (Marquesas) -

1971 Te Mehani Ute Ute (Raiatea) - 2014



Importance of  local Importance of  local NGO'sNGO's

Nature protection groups («Nature protection groups (« AssociationsAssociations »)»)
-- «« IaIa OraOra Te Te NaturaNatura » (1973)» (1973)
-- Protection de la vallée de la Protection de la vallée de la PunaruuPunaruu (1986)(1986)
-- «« Te Te RauRau AtiatiAtiati a Tau a a Tau a HitiHiti NoaNoa TuTu » (1987)» (1987)
-- Société d’Ornithologie «Société d’Ornithologie « ManuManu » (1990)» (1990)
-- Protection du patrimoine naturel et culturel de Protection du patrimoine naturel et culturel de 
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-- Protection du patrimoine naturel et culturel de Protection du patrimoine naturel et culturel de 
Raiatea «Raiatea « TuihanaTuihana » (2005)» (2005)

-- Fédération des Associations de Protection de Fédération des Associations de Protection de 
l’Environnement «l’Environnement « FAPE FAPE -- Te Te OraOra NahoNaho » (2006)» (2006)



ConclusionsConclusions : conservation sciences in French : conservation sciences in French 
PolynesianPolynesian terrestrialterrestrial ecosystemsecosystems

 StrongStrong constraintsconstraints & & bigbig challengeschallenges !!
 TowardsTowards a «a « ParticipatoryParticipatory Action Action ResearchResearch » » approachapproach
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(Plant Talk) (Le Canard Enchaîné, 2017)


