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Our knowledge of biodiversity is highly biased toward common species with large geographical ranges. This
challenges the urgent need of describing, understanding and conserving biodiversity. This also limits our
capacity to understand the evolutionary processes
proc
that generated biodiversity, especially in the “hottest”
1,2
biodiversity hotspots . In particular, Madagascar’s long-term
term relative isolation as well as iits complex
3,8
topography, orography, hydrography and climates resulted in high levels of endemism and contributed to
3
a large number of radiative diversifications across all kingdoms . Major models of diversification and species
8–13
9
formation have
ave been proposed in Madagascar : (i) The adaptive “ecogeographic constraint” model
proposes
oposes that species originally widespread throughout eastern and western Madagascar slopes adapted to
dry versus humid conditions and then diverged into separate species. (ii) In contrast, the “mountain
10
refugia” mechanisms suppose that mountain massifs acted as refugia for humid forests species during
periods of drier climate. (iii) Similarly, the “western
tern rainforest refugia” hypothesis assumes that rainforests
species spread from the East into western Madagascar during humid periods where they further diverged in
11
isolated areass during dry periods.
period (iv) The “Riverine barrier” mechanism suggests that rivers act
acted as the
primary
mary barrier to gene flow,
flow leading to speciation especially in lowlands, where they are at their widest. (v)
4
Finally the “watershed elevation” model proposes that microendemism is concentrated in regions of low
watershed elevation isolated during drier periods, while high watershed elevation regions served as zones of
retreat-dispersion
dispersion and are expected to show lower levels of endemism. These models were tested across
9,12–16
various families and/or genera
. However, sampling incompleteness, low phylogenetic resolution and/or
the complexity of evolutionary forces simultaneously at stake, yet limited the reach of our understand
understanding of
12,14,15
14,15
the evolutionary mechanisms underlying Madagascar tremendous biodiversity
.
This project aims, at uncovering the major drivers of diversification and species formation in
Madagascar from robust phylogeny reconstructions. The project will focus on the Malagasy olive tree
(Noronhia; Fig. 1),, at the island level and across
across Neogene and Quaternary (last 20 million years). From
already generated RAD-seq
seq data across > 100 lineages (Fig. 2) the candidate will produce and calibrate
17–20
robust phylogenomic inferences
. S/he will then infer biogeographic histories and test the major island
island21
4,7,11,22
wide diversification models proposed for Madagascar
. The work will be conducted in collaboration
with Cynthia Hong-Wa
Wa (Delaware Univ.). It also integrates an international BiodivERsA funded project
(INFRAGECO: Inferences,
rences, fragmentation, population genetics and conservation
conservation), and may involve
collaborations with its partners (i.e.,
(i.e. Lounès Chikhi, EDB-Toulouse & IGC-Lisbon;; C
Christophe Thébaud, EDB
Toulouse) and will benefit fromthe expertise of collaborators at EDB and in Madagascar (WRI, KMCC, MBG).
The
he student is expected to work in relative autonomy, to have preliminary knowledge in population
genetics, in R and Bash scripting and great interest in evolution.
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Figure 2. Sampling locations of Noronhia
accessions analyzed with RAD-seq data

Figures

Figure 1. Examples of flowers and seeds of Noronhia

