Out of the Indian Ocean que
Réunion, a discreet analog
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Present the main geological, ecological and biogeographical features

of Réunion island, in comparison with Hawa1's Big Island
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A young and remote volcanic island

Where 7

Location of Réunion island in Indian Ocean
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La Réunion 300 km
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Les Mascareignes

Asarigues

/ 600 km —— 700 km

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
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Ages of land masses in South-Western Indian Ocean (SWIO)
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Mafate

Salazie

Piton des Neiges

Cilaos

Piton de la Folitnaise

Satellite view showing the three major cirques:
Cilaos, Mafate, Salazie
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A young and remote volcanic island
Origin
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Réunion and Hawai: from a similar type of
geological hot-spot

Volcanism ages in SWIO
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A young and remote volcanic island

Origin
| 250 km |
l‘ Pion des Piton & 18 rl
Neiges Foumaise
woug
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Piton de la
Foumnaise

a 25km 50 km TS5 km

Two volcanos: Piton des Neiges (North, inactive)
and Piton de la Fournaise (South, active)
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Land-use change and habitat loss

Lowland

Coastal habitats
Savanna
Rainforest

Dry forest

Submountain

eeward rainforest
Windward rainforest
Pandanus wet thicket?
|

Mesic forest
Mountain
Leeward rainforest
Windward rainforest
.| Acacia forest .5
Pandanus wet thicket
Philippia thicket

balpine
Herbland
Shrubland
Shrubland on lapillis
Sophora thicket

Azonal
Wetlands
Lava flows

v

Current extent of ecosystefns’ 4
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A young and remote volcanic island

Climate: typical insular patterns

o Wide ecological gradients o Windward (E)/leeward (W)

o Eastern trade-winds o Rainy / dry seasons

Température (°C)

Preécipitations (m)
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o 1% remaining

o Highly threatened

o Numerous protected species
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Mascarenes

~40 spp./ha
High density: > 1000 =7 > ,
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High conservation stake

Highest diversity in
Bryophytes/Pteridophytes

lbalpme

Numerous epiphytic species / vegetaion \
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o Erica ssp.

o Hypericum lanceolatum
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vegetation

Tropical mountain
cloud forest
/

Lowlan
rainforest

it

9ae



d
c
ol
2
v
=
]
c
o
>
=4
@
4
o
2
o
.2
o0




Biodiversity on the island

o Acacia heterophylla, one of
many heterophyllous species

o Endemic daughter species of
Acacia koa

Fig. 1 Acadia koa from the Hawaiian Islands (a, b) and A. heterophylla
from Réunion Island (c, d), showing the strong morphological similarities
between these two island endemics. Photographs courtesy of JohannesLe
Roux_
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Ecosystem diversity

Azonal communities: ecological succession on lava flows

@ Cooling recent lava flow

@ Colonization by Stereocaulon vulcani
+ first mosses

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

@ Herbs and shrubs: Stoebe
passerinoides, Senecio ambavilla
Trees: Antirrhea borbonica, Aphloia
theiformis, Nuxia verticillata,
Sideroxylon borbonicum

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

©Q Mature forest
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Ecosystem diversity

Azonal communities: ecological succession on lava flows

@ Cooling recent lava flow

@ Colonization by Stereocaulon vulcani
+ first mosses

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

@ Herbs and shrubs: Stoebe
passerinoides, Senecio ambavilla
Trees: Antirrhea borbonica, Aphloia
theiformis, Nuxia verticillata,
Sideroxylon borbonicum

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

©Q Mature forest




Geo-ecological features Biodiversity on the island Diversification patterns
0000000000000 000 [e]e]

Ecosystem diversity

Azonal communities: ecological succession on lava flows

@ Cooling recent lava flow

@ Colonization by Stereocaulon vulcani
+ first mosses

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

Agarista salicifolia (Ericaceae):
long-lived pioneer tree on laval flows,
wind-dispersed

Functional equivalent of
Metrosideros polymorpha, but
co-dominant
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Ecosystem diversity

Azonal communities: ecological succession on lava flows
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Ecosystem diversity

Azonal communities: ecological succession on lava flows

@ Cooling recent lava flow

@ Colonization by Stereocaulon vulcani
+ first mosses

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

@ Herbs and shrubs: Stoebe
passerinoides, Senecio ambavilla
Trees: Antirrhea borbonica, Aphloia
theiformis, Nuxia verticillata,
Sideroxylon borbonicum

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

A kipuka on the 1986-lava flow (2005) O Mature forest
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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
20.2

Total 1594 2.45 322




Geo-ecological features Biodiversity on the island

0000000000000 000 [e]e]

A unique flora |

African and Asian flavours

70

Madagascar Afro-american Paleotropical Cosmopolite

Endemic African Indo-Pacific

Pantropical

Unknown

Origin of vascular plant species in Réunion island

Diversification patterns

N Seed pl. (%)
u Ferns (%)
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Biodiversity on the island Diversification patterns

Lineages origin and diversification

Role of stepping-stone islands?

‘Sea-level (metres, relative to present sea level)

o Timing of divergences

between local taxa and
sisters Asian species

Plants, reptiles, insect, birds, fish,. ..

o Reduction in dispersal

distances with lower sea-level

“Time (ka before present)

Reconstruction of past sea-level

Cladistics

Why does the biota of the Madagascar region have such a strong
Asiatic flavour?

Geography of SWIO region with sea-level
-135 m relative to current situation
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Lineage origin and diversification |

An example in Asteraceae: Psiadia genus

o Rich endemic genus of
Madagascar and Mascarenes

o Two colonizations events
from Africa/Madagascar:

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

o + intra-island speciation

PPLOS o
In and out of Madagascar: Dispersal to Peripheral
Islands, Insular Speciation and Diversification of Indian
Ocean Daisy Trees (Psiadia, Asteraceae)

Jour. Sk’ :
Mark W. Chase?, Richard J. Abbort, Christophe Thébaud®
5

o e Diversity of Psiadia species and habitats on
Réunion island
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@ 19 native species

@ 9 endemics + 2
sub-sp.

@ 22 extinctions in
300 yrs

@ 20 introductions
(Pycnonotus
Jjocosus,
Acridotheres
tristis,. . .)




Geo-ecological features Biodiversity on the island Diversification patterns
0000000000000 000 [e]e]

Intra-island diversification

Landscape-structured populations in Zosterops borboniucs

A 4 13T

Tail length (mm)

o - BR MO BO SL CA BV DD VB BE LM VO
Réunion Mauritius 10 219 278 500 600 687 775 1251 1518 2062 2246

[T
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o Evolutionary Biology

o The geographic scale of diversification on islands:
nin genetic and morphological divergence at a very
small spatial scale in the Mascarene grey white-eye
(Aves: Zosterops borbonicus)

Figure 1 Bora M4 Ben H Waren?, Phiip Heel*and Chistoshe Thébauc
elands. it 600-1000 m, and 1000-3000 m, respectel. Thick

Mascarene s,
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Diversification patterns

Complex landscape heterogeneity, cirques b i

(]

Highly structured biodiversity at various levels

High endemism
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Continent/island model with Africa/Madagascar

(]

But multiple sources

Significant Asian contribution despite distance

o Geo-ecological features

o Remote continental colonizers

o Convergence in ecological strategies







	Geo-ecological features
	Generalities
	Topography and climate
	Origin
	Disturbance

	Biodiversity on the island
	Biological invasions

	Diversification patterns

