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Unique island biota...

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

m Very high endemism (89% flowering plants
in Hawaii, 80% in New Caledonia, 72% in

French Polynesia)

Spectacular adaptative radiations (e.g.
Galapagos finches, Hawaiian honeycreepers

& lobeliads)

60 endemic honeycreepers in the
endemic subfamily Drepanidinae

‘Piwi Vestiaria coccinea
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Trematolobelia sp.

126 endemic lobeliads within 6

endemic genera (Campanulaceae,
Lobelioidae)
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Island syndrome

Contents lists available at ScienceDirect
Global Ecology and Conservation

EIL SEVIER journal homepage: www.elsevier.com/locate/gecco

Chogk for

Scientists’ warning — The outstanding biodiversity of islands is gokas
in peril
José Maria Fernandez-Palacios ', Holger Kreft b1 Severin D.H. Irl &1,

Sietze Norder !, Claudine Ah-Peng ®', Paulo A.V. Borges " ! Kevin C. Burns® ',
Lea de Nascimento ™', Jean-Yves Meyer ', Elba Montes ', Donald R. Drake "’
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Fig. 3. Some typical characteristies of island species and communities that make them different from continental ones.
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...but highly vulnerable

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

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

m 10 of the 36 “Biodiversity Hotspots” (areas with
high endemism and high level of threat)
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Extinction crisis on islands

Reptiles Arthropods

90%

Vascular plants

Fig. 4. Number of terrestrial species of major taxa that have gone extinet globally, or become extinet in the wild, along with percentages of insular
extinctions relative to the total amount of known post-description extinet species.
Source: IUCN, 2017.
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The Anthropocene

m Globalization & Biotic Mixing

m Global Changes

m Extinction crisis
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Conservation Biology

« The Science of Scarcity and
Drwversity » (Soulé 1986)

PHYSICAL ENVIRONMENT

SOCIAL ENVIRONMENT

e.g. e.g.
Chemistry Economics
Geology Palitical Science
Physics Saciology

Geography Anthropology

Philosophy

CONSERVATION

BASIC APPLIED

BIOLOGY BISOEI:.}%GICAL MANAGEMENT
NCE SCIENCES
The Science of Searcity and Diversity e.g. CONSERVATION BIOLOGY e.g.
Biology Wildlife
Zoology Forestry
Botany Range

Ecology Fisheries

IMPLEMENTATIONAL
ENVIRONMENT

e.g.
Planning

« C’est une science .
0 Education
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ublic Health

profondément i e
multidisciplinaire, une
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What Is Conservation Science?

PETER KAREIVA AND MICHELLE MARVIER
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French Polynesia as a case study:
Ecosystem diversity

Polynesians: _
800-1000 yrs ago [ AL

A WA ) ..
EA B % 120+ oceanic islands, 3,520 km?,

Europeans: 18th [t

Centuty o Rn v 300,000 yrs to 60 MY (atolls)
>275 000 o > Tropical to subtropical climate

) ]‘:_jla;'hst:'e’i_“’n Polynesia »
inhabitants T ] 34 high volcanic islands (ex.
Tahiti) to almost atolls (ex.
Maiao) and « composite »

islands (Rurutu)
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86 atolls (ex. Rangiroa) including
6 uplifted atolls (ex. Makatea,

Me’etia (Society)™ o Makatea (Tuamotu) Ua Pou (Marquesas)
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Isolation and Insularity
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Habitat diversity & vegetation types

Coastal/littoral vegetation & forests
Para/supra-littoral forests
Semi-Dry forests

Mesic forests

SoNiau(Toamorty = 7 [
. . . Te Pari, Tahiti It
High elevation/montane rainforests (« cloud - (Society)

Lowland and valley wet/rainforests

forests »)
Sub-alpine vegetation (« summit shrublands »)

Wetland vegetation (from sea-level to T Mt Orohena (2241 m

mountains) elev.), Tahiti Nui (Society)

e s, ooty :
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Roto Rahi & Roto Iti lake valley & sidpe, R
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Species diversity

Arthropods > 3000 native species incl.
1570 endemics (1406 endemic insects*)

Plants > 900 native taxa incl. 570

endemics, 62% endemism

Land molluscs > 525 native taxa, 95%

endemism

Freshwater fishes = 37 native species Rhyneogonus planatns (Ua Huka)
incl. 15 endemics

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

Reptiles = 9 native geckos & skinks

Microcystis sp. (Austral)
Photo : O. Gargominy

Sclerotheca (Apetahia) raiateensis (Raiatea)

(Bocquet & Gargominy, coord. 2013) (*Ramade 2017. Zoosystenra 39) ' Ducnla galeata (Nuiqu Hiva) . f‘é%/.?‘ill matar‘g %
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Endemism (Angiosperms)

Archipelago/Island Native Endemic Endemic species
(area) flowering plants  flowering plants = density (per sq. km)

(o)

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

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

Hawaii 966 859 0.051
(16,880 km?) (89%)

La Réunion 797 309 0.123
(2,512 km?) (39%)

French Polynesia 478 0.136
(3,520 km?) (72%)
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Speciation & evolutive radiation

Cyrtandra

(Gesneriaceae)

Archipelago

Hawai’i
Fiji

French Polynesia

Psychotria
(Rubiaceae)
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Main threats to blodlvers1ty

» 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
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Invasive alien species

» Transportation of goods and people

» Ecological, socio-economical and human health impacts

100 OF THE WORLD'’S
WORST INVASIVE
ALIEN SPECIES

A SELECTION FROM THE GLOBAL
INVASIVE SPECIES DATABASE
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Etats-Unis
Polynésie frangaise
Maurice

Australie
Sainte-Héléne
Mexique
Nouvelle-Z¢élande
Réunion

Iles Cook

Japon

Haiti

Brésil

Cuba

Indonésie

Norfolk
République dominicaine
Inde

Jamaique
Nouvelle-Calédonie
Afrique du Sud
Canada

Chine

Martinique
Colombie
Guadeloupe
Mayotte

Puerto Rico

Les 26 pays avee plus de 5 espéces éteintes depuis 1500

Species extinctions

I

I

Sesbania coccinea subsp.
atollensis var. parkinsonii
(Sydney Parkinson, 1773)

[ EX (Eteint)

O EW (Eteint dans la nature)

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

(in Gargominy (éd.) 2001, Biodiversité et Conservation dans
les Collectivités francaises d’Outre-Mer.UICN, Paris)

1777
Raiatea Parakeet
(Eyanoramphus ulietanus)

ODEDDDEQDDDQDDDDQUUUUUH

o = - - = Ll Cyanoramphus ulietanus

Nombre d'extinctions pour tous les groupes (plantes et animaux)
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Threatened flora & fauna

m Birds: 11 CR, 17 EN, 13 VU
m Plants : 118 CR, 134 EN, 50 VU

(Meyer, 2016. Island Biology Conference, Azores)

- 1* Figure 1 : Distribution map of the endemic genera in ,
' Southeastern Polynesia and IUCH status of the endemic
flora in the archipelagoes of French Polynasia
!
¥
BFCid moton: e
w -
< Y
< o d e
wJ it g - :
LT
= COCK ISLANDS 3 135 : e a’ o
cat 1 . ) d"&- L
wl @ - i Py, ™ _I'F i
SOCEETY E_‘:-]..“‘ﬂ['ﬂ - S TUAMOTU
- - T g »
= -
. 5 :
= [ &
o
-
AUSTRAL ISLANDIS
L .
L 1
= Enclemic genera @ Focfigeron TUCH Status :
w =
) Apetahia Prlagnokiea 125 = number of endemic '-:IZI- RA'F‘A Im
3 @ scieothecs P Levonneci = E: .
o i Apostates . Hearcicleia iy 2: J'I
= ; -1'.‘ .l'l" Fitchia Metatrapis Wi
=) ﬂ;\:;tlm-r'nl_i:-’::n . B operantius Hlahthina 1 Estinct species E|I IEIEEI 5['"-' kim

MARQUESAS
G ow
" Nl
P ¥
'- <
]

La Liste rouge
des espices menacées en France

Plars vancuitaive sadbrique de Bolynisis rasgaine.

L}
=
» 7 : 1 .
\ -
=
=
Sk '.‘::.‘_.!wfal‘ =
-
1=
72
m
=
m
Aptih IXEprn:
-
=
—
(i
I=
™
m
I=
m
=
I=
-
<
I=
™
m
Leprorneng Ak 1=
¥-Vroog & m




Cours UE “Conservation, Extinctions & Invasions”, Master 2 EI1O, UPEF, 27 oct. 2021

Contemporary extinction or decline of monarchs
(flycatchers) Pomarea spp. in Eastern Polynesia

P. fluxa
T Extinct

k critca

P dimidiata F. nukuhivae X Endangered
* Vulnerable

P. nigra

MARQUESAS

Pomarea whitneyi
e P. mendozae

P. motanensis

P. mendozae

(Thibault & Meyer 2001) P. whitneyi
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The impacts of the Carnivorous snail Euglandina rosea

= Extinction of 56 of
the 61 endemic
Partula species in the
Society Islands

Parm/a taeniata
¥ / J’ } i
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Impacts of global warming ?

» +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
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Ecological importance

« Polynesia-Micronesia » biodiversity
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Research inputs: (1) Knowledge of diversity &
patterns

MEM?UIRES ATLAS

MUSEUM NATIONAL

D’HISTOIRE NATURELLE | ﬁg

S

DE LA

POLYNESIE
FRANCAISE

« Flore de la Polynésie francaise » (1982-2016) French botanist Jacques Florence
« Vascular Flora of the Marquesas » (1988-2005) (IRD/MNHN), Moorea, 2006

« Multidisciplinary scientific expeditions in the Austral Islands » (2002-2005)

Biodiversité marine et terrestre des iles Marquises,
Polynésic francaise

g’k»“‘\ir‘“" '&g}‘ﬁ T
- - A o8 s
‘,w % T,

_(1}4_' A : § ?“j!\
7 Uy }

Rapa, 2002
Ua Pou, 2003
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(2) Understanding dynamics & processes

... BlIOCODE
« Moorea Biocode » project S e T e mooreal

(2007-2011)

« Montane Vegetation as

Listening Posts for Climate

Change (MoveClim) » project & ]
(2012-2015) R

ay -
--------

MOVECLIM

g “g ¥ w VN .. I UNIVERSITE DE

WP2: Understanding Biodiversity L . ) i < e 3 LA REUN"]N
J{}ZL& & R b S'ouvrir aux mondes ||
Aorai § it iti (210 m) ~
| L ¥Orohena (2241 m)

A
Characterizing diversity
H from gene to ecosystems

Improving decision-making i E |
WP1:
Describing
iodiversity
Developing tools Predicting species
for long-term distribution under
monitoring a changing
\ environment
w b
WP4: Conserving Biodiversity Le—— WP3: Modelling Biodiversity e
Improving =
management and

use of biodiversity
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(3) Habitat restoration and species conservation

Miconia biological control program

in Tahiti, Raiatea, Nuku Hiva (2000-) FESSSS=SE|

Invasive plant control on Temehani
Rahi plateau in Raiatea (2012-)

Fencing dry-mesic forest and
strawberry guava control in Rapa

(2013-)

Fencing, weeding and rat control on
Maraetia plateau in Tahiti (2013-)

Coastal forest and wetland
restauration (2021-)

VOLUNTARY SCHEME
FOR BIODIVERSITY AND
ECOSYSTEM SERVICES
IN TERRITORIES OF
EUROPEAN OVERSEAS

CRITICAL|EcosYSTEM

PARTNERSHIP FUND
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Nature protection legislation & regulation texts

1985. Department of Environment (« Délégation a
I’Environnement »)

1996. First law « Délibération relative a la protection =7 ““=c€aa:
® TE FARE NATURA
de la nature » =)~ Maicon de [nvironnement d

2003. First « Code de ’Environnement » ,
PETITE

Tous ensemble
arrétons sa progression
e par

2000. First « French Polynesia Biodiversity Strategy » I

> « Espéces protégées » : 164 vascular
plants + 33 land birds + tree snails
(Partulids)

) g B UL B U L Especenuisible
) | aventre rouge

» « Espéces menagant la biodiversité » : . , b, 4 2 @. |
38 vascular plants + 4 land birds + 4 " aaeNry < V. o &
rodents + 1 reptile + 1 amphibian + 1
mollusc + 1 insect (little fire ant) + 1

oise;
e Municipale (Joél B: I )

ﬂatworm P/d@/dé’iﬁﬂf WdﬁOIéWdW. | “gli':lssse;moszo?u -
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Weakness of protected terrestrial natural areas

Only 2% of legally protected land area (ca.
8,200 ha)

6 of 10 are uninhabited small islands and
atolls

7 of 10 sites are protected since the early

1970's

Inactive management comittees ; lack of ok A ‘
effective management plans ; no ranger or e e o
trained guide ; few information signs... Te Faaiti Natural Park(T’éhIWM

\\,f_&

Eiao & Hatutaa (Marquesas) - A . :
1971 4@’ k1v1 (Ua Huka) - 1996 Te Mehani Ute Ute (Raiatea). - 2014
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Importance of local NGO's

Nature protection groups (« Associations »)
« Ia Ora Te Natura » (1973)
Protection de la vallée de la Punaruu (1986)
« Te Rau Atiati 2 Tau a Hiti Noa Tu » (1987)
Société d’Ornithologie « Manu » (1990)

Protection du patrimoine naturel et culturel de
Raiatea « Tuihana » (2005)

Fédération des Associations de Protection de
I’Environnement « FAPE - Te Ora Naho » (20006)

TE RAU ATI ATI A
TAU A HITI NOA TU
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Conclusions : conservation sciences in French

Polynesian terrestrial ecosystems

>  Strong constraints & big challenges !
> Towards a « Participatory Action Research » approach
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(Plant Talk) (Le Canard Enchainé, 2017)




