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A young and remote volcanic island
Where ?

Location of Réunion island in Indian Ocean
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A young and remote volcanic island
Distances ?

Distance from Réunion island to other land masses
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A young and remote volcanic island
Distances ?

Dimensions of Réunion island
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A young and remote volcanic island
How old ?

Ages in the
Mascarenes

Réunion: 2.1 Myr

Mauritius: 7.5 Myr

+ Rodrigues: 11
Myr

Ages of land masses in South-Western Indian Ocean (SWIO)
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A young and remote volcanic island
Topography : peaks, cli�s and cirques

Satellite view showing the three major cirques:
Cilaos, Mafate, Salazie
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A young and remote volcanic island
Topography: cirque of Cilaos
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A young and remote volcanic island
Topography: cirque of Mafate
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A young and remote volcanic island
Topography: cli�s in the ravine of Colorado
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A young and remote volcanic island
Origin

Réunion and Hawaï: from a similar type of
geological hot-spot

Volcanism ages in SWIO
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A young and remote volcanic island
Origin

Two volcanos: Piton des Neiges (North, inactive)
and Piton de la Fournaise (South, active)
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A young and remote volcanic island
Piton des Neiges volcano (3070 m)
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A young and remote volcanic island
Piton de la Fournaise volcano (2632 m)
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A young and remote volcanic island
Eruptions: reaching the sea (2007)
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A young and remote volcanic island
Eruptions : the latest (21/06/2014)
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Nigh disturbance
Hurricanes
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Nigh disturbance
Hurricanes

Hurricanes trajectories
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Nigh disturbance
Hurricanes

+ �res, landslides
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Land-use change and habitat loss
Urbanization: on-going process
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Land-use change and habitat loss
Fragmentation



Geo-ecological features Biodiversity on the island Diversi�cation patterns

Land-use change and habitat loss
Fragmentation

Original extent of ecosystems Current extent of ecosystems

About 30% of natural habitats remain
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A young and remote volcanic island
Climate: typical insular patterns

Wide ecological gradients

Eastern trade-winds

Windward (E)/leeward (W)

Rainy / dry seasons
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Ecosystem diversity
Tropical semi-dry forests



Geo-ecological features Biodiversity on the island Diversi�cation patterns

Ecosystem diversity
Tropical semi-dry forests

1% remaining

Highly threatened

Numerous protected species
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Ecosystem diversity
Tropical rainforests
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Ecosystem diversity
Tropical rainforests

Last remnants of the
Mascarenes

≈40 spp./ha

High density: > 1000
trees/ha (>8 cm dbh)
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Ecosystem diversity
Tropical montane forests

Locally abundant tree-fern species
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Ecosystem diversity
Tropical montane forests

High conservation stake

Highest diversity in
Bryophytes/Pteridophytes

Numerous epiphytic species

Locally abundant tree-fern species
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Ecosystem diversity
Subalpine shrublands
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Ecosystem diversity
Subalpine shrublands

Erica ssp.

Hypericum lanceolatum
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Ecosystem diversity
Acacia heterophylla and Sophora denudata forests
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Ecosystem diversity
Acacia heterophylla and Sophora denudata forests

Acacia heterophylla, one of
many heterophyllous species

Endemic daughter species of
Acacia koa
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Ecosystem diversity
Acacia heterophylla and Sophora denudata forests

Sophora denudata Remnants of Sophora denudata forests
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Ecosystem diversity
Azonal communities: ecological succession on lava �ows

1 Cooling recent lava �ow

2 Colonization by Stereocaulon vulcani
+ �rst mosses

3 First ferns: Nephrolepis abrupta,
Blechnum ssp., Dicranopteris linearis
Vascular plants: Machaerina
iridifolia, Scaevola sp., Agarista
salicifolia

4 Herbs and shrubs: Stoebe
passerinoïdes, Senecio ambavilla
Trees: Antirrhea borbonica, Aphloïa
theiformis, Nuxia verticillata,
Sideroxylon borbonicum

5 Shade-tolerant woody species:
Gaertnera vaginata, Pittosporum
senecia, Labourdonnaisia
callophylloïdes, Mimusops maxima
Tree-ferns: Cyathea borbonica

6 Mature forest
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Ecosystem diversity
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long-lived pioneer tree on laval �ows,
wind-dispersed

Functional equivalent of
Metrosideros polymorpha, but
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Ecosystem diversity
Azonal communities: ecological succession on lava �ows

A kipuka on the 1986-lava �ow (2005)
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Biological invasions
Many globally recognized outsiders

Rubus alceifolius
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Biological invasions
Many globally recognized outsiders

Syzygium jambos Psidium cattleianum Hedychium gardnerianum

Clidemia hirta Fushia exonensis Furcraea foetida

Leucaena leucocephala Lantana camara Acacia mearnsii

+ Ageratina riparia, Boehmeria penduli�ora, Casuarina equisetifolia, Schinus terebenthifolius. . .
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Réunion: in one the 34 global biodiversity hotspots
Madagascar and the South-Western Indian Ocean (SWIO) islands

57.6% regional endemism in
vascular plants

Species diversity and (local) endemism in major plant groups

Taxa Species Species/genus Endemics Endemism (%)
Spermatophytes 599 1.95 219 36.6
Pteridophytes 241 2.74 17 7.1
Bryophytes 754 2.95 86 11.4

Total 1594 2.45 322 20.2
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A unique �ora I
African and Asian �avours

Origin of vascular plant species in Réunion island
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Lineages origin and diversi�cation
Role of stepping-stone islands?

Timing of divergences
between local taxa and
sisters Asian species
Plants, reptiles, insect, birds, �sh,. . .

Reduction in dispersal
distances with lower sea-level

Reconstruction of past sea-level

Geography of SWIO region with sea-level
-135 m relative to current situation
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Lineage origin and diversi�cation I
An example in Asteraceae: Psiadia genus

Rich endemic genus of
Madagascar and Mascarenes

Two colonizations events
from Africa/Madagascar:

1 from old to younger islands:
Rodr. y Maur. y Réunion
1 to Reunion

+ intra-island speciation

Diversity of Psiadia species and habitats on
Réunion island
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Example of on-going radiation in fauna
Bird diversity

19 native species

9 endemics + 2
sub-sp.

22 extinctions in
300 yrs

20 introductions
(Pycnonotus
jocosus,
Acridotheres
tristis,. . . )
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Intra-island diversi�cation
Landscape-structured populations in Zosterops borboniucs
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Conclusions: Réunion island

Unique features

Complex landscape heterogeneity, cirques

Highly structured biodiversity at various levels

High endemism

(Un-)expected patterns

Continent/island model with Africa/Madagascar

But multiple sources

Signi�cant Asian contribution despite distance

Many similarities with Hawaï's Big Island

Geo-ecological features

Remote continental colonizers

Convergence in ecological strategies



Thank you for your attention
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