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Study description

Research sample

Sampling strategy

Data collection

The population genetic data generated in this study is provided as a Supplementary Information (genetic_differentiation_dataset.csv). Genetic population studies
references are provided as Supplementary Information, as well as literature references used to configure species characteristics. We also use FishBase (Froese and
Pauly 2000 ; https://www.fishbase.se/search.php) and Doris (Willis et al., 2016 ; https://doris.ffessm.fr/) webpages for global information about the species of
interest. Source and raw data relevant for each figure are provided with this paper.
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The study consists in comparing genetic differentation observations (i.e. quantitative data obtained thanks to a compilation of 58
published population genetic studies) against gene flow predictions (i.e. quantitative data, obtained with five different models). They
are: Isolation-By-Distance model considering Euclidian or sea-least cost distances, single-generation dispersal model simulating filial
connectivity, multi-generation dispersal model simulating filial connectivity and multi-generation dispersal model simulating
coalescent connectivity. Single-generation and multi-generation dispersal models are based on connectivity matrices generated by a
state-of-the-art Lagrangian model whose characteristics are fully described in the Methods section and have been published
elsewhere. All modelling approaches have been parameterized following the main ecological traits of all marine taxa comprised in the
meta-analysis. General mathematical expressions that allow computing filial and coalescent connections are referenced in the
Methods section and have been published elsewhere.

The research sample consists in 559 sampled populations of 47 phylogenetically divergent marine sessile species distributed in nine
taxonomic groups (Algae, Anthozoa, Ascidiacea, Crustacea, Demospongiae, Echinodermata, Fish, Mollusca and Phanerogam)
spanning the entire Mediterranean basin. More specifically, our compilation originates from 58 published studies (the PRISMA flow
chart in the Supplementary Information summarizes our compilation rational), corresponding to 3821 estimates of genetic
differentiation (e.g. Fst) between population pairs.

For the meta-analysis, the authors selected among all population genetic studies those matching the following criteria: (i) its target
species is poorly mobile, i.e. that is characterized by a biphasic life cycle with early-life free-swimming dispersing propagules (e.g.
seeds, eggs, larvae or body fragments) and sessile to sedentary adult behaviour, and (ii) it must present at least four distinct sampled
populations with at least 15 replicate individuals sampled in each of them. A threshold of n = 15 individuals per population was
imposed as a trade-off to retain a large enough number of studies, while minimizing the probability of type II errors associated to
limited sample size and consequently low statistical power. A threshold of n = 4 sampled populations per study (i.e. leading to 6
pairwise comparisons per studies) was imposed as a trade-off to retain a large enough number of studies, while maintaining
sufficient statistical power to compare genetic differentiation observations against gene flow predictions. In a few cases, when
populations were close, that is aggregated in a same bio-physical modelling locality (i.e. ¼° sub-areas) we eliminated the study.

The authors (A.C, S.A-H. and T.L.) collected the data from 2002 to 2015 by selecting studies which fulfilled the two criteria described




