Connectivity within an oceanic seamount system:
comparative phylogeography of widely-distributed
benthic invertebrates from the Indo-West Pacific

Magalie Castelin*!, Eric Pante?, Nicolas Da Rochas!, Didier Aurelle?, and Sarah
Samadit

"nstitut de Systématique, Evolution, Biodiversité UMR 7205 (ISYEB) — Museum National d’Histoire
Naturelle, Ecole Pratique des Hautes Etudes, Sorbonne Universite, Centre National de la Recherche
Scientifique — 57 rue Cuvier, CP26 75231 Paris cedex 05, France, France
2Université de La Rochelle (ULR) — LIENSs — Technoforum - 23 avenue Albert Einstein - BP 33060 -
17031 La Rochelle - France, France
3nstitut méditerranéen de biodiversité et d’écologie marine et continentale (IMBE) — Centre National
de la Recherche Scientifique : UMR7263, Institut de recherche pour le développement [IRD] : UMR237 :
UMRT7263, Aix Marseille Université : UMR7263, Université d’Avignon et des Pays de Vaucluse :
UMRT7263 — Aix Marseille Université, Campus Etoile, Faculté St-Jérome case 421 Av. . escadrille
Normandie-Niemen 13397 MARSEILLE CEDEX 20, France

Abstract

Analogous to oceanic islands, seamounts, which constitute one of the largest marine
biomes on earth, offer a set of fragmented habitats in which benthic species with poor
dispersive ability may undergo divergence in allopatry. This scenario have led many studies to
interpret the originality of seamount-associated fauna as endemism resulting from the genetic
isolation forced by the habitat fragmentation. However, the biogeography of seamount fauna
remains poorly known, as less than 1% of the world’s seamounts have been investigated.
Moreover, many marine organisms have one or more highly dispersive phases in their life
cycle (e.g. gametes, larvae and/or adults), which should hinder allopatric divergence among
distant seamount populations. Based on samples from 16 deep-sea cruises carried out by the
Tropical Deep-Sea Benthos research program across the Indo-West Pacific, we investigate
the intra- and interspecific genetic divergence in 170 octocorals of the genus Chrysogorgia
and 150 galatheids of the genus Agononida. These two taxonomic groups are characteristic
of seamounts benthic fauna and share a common distribution range that encompasses two
biogeographic barriers: the Indo-Malay archipelago separating the Indian and the Pacific
oceans and the vast open ocean separating the Western and the Central Pacific. Using RAD-
seq and based on four lanes of Illumina sequencing, we first use coalescent-based approaches
to species delimitation using genome-wide SNP data and compare outputs with the primary
species-hypotheses based on standard mitochondrial barcodes. Within delineated species,
we then examine the connectivity patterns among seamounts and across the biogeographical
barriers. Overall, our study enable the coupling of robust biodiversity assessment with
investigations into species distribution and divergence processes in the deep-sea, which is of
great interest with regard to the appraisal of seamount biodiversity, conservation efforts and
global taxonomic initiatives.
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