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DISPERSAL IN A HAPLO-DIPLOID RED ALGAL SPECIES :

GENETIC STRUCTURE AND GENE FLOW
IN GRACILARIA GRACILIS
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ABSTRACT. — Here we describe the genetic structure of ten Gracilaria gracilis
populations from three different French regions. Using two microsatellite loci, we
analyse within-population genetic structure and the variation of genetic
differentiation among populations with respect to geographic distance. Our results
show that populations are weakly structured and that, contrary to our predictions,
the species is characterised by a low level of inbreeding. However, gene flow is
restricted over short distances, demonstrating the phenomenon of isolation by
distance. Nevertheless, at a local level (<1 km), differentiation between
populations does not depend solely on distance and the rising/ebbing tide may
orient gene flow at this scale.

RESUME. — Nous avons étudié la structure génétique de dix populations de
Gracilaria gracilis réparties le long des cotes francaises. La structuration génétique
intra-population d’une part, et la variation de la différenciation génétique entre
populations en relation avec la distance géographique d’autre part, ont été analysées
griace a l'utilisation de deux marqueurs microsatellites. Nos résultats montrent que
les populations sont faiblement structurées et que cette espéce, contrairement a
nos prédictions, est caractérisée par un régime de reproduction faiblement
consanguin. Quoiqu’il en soit, les flux géniques se produisent essentiellement entre
populations proches géographiquement ce qui démontre qu’il existe un phénomeéne
d’isolement par la distance. Néanmoins, sur une échelle locale (inférieure au
kilométre), la différenciation entre populations ne dépend pas seulement de la
distance et il est probable que la marée puisse jouer un role dans I’orientation des
flux géniques a cette échelle.

therefore dispersal can be limited in space (Pa-
lumbi 1994). Likewise, the few studies that have
been conducted on the genetic structure of algal

The study of gene dispersal is essential for
understanding the maintenance and evolution of
biodiversity within a species. The amplitude of
gene flow, achieved by a species’ dispersal vec-
tors, is a parameter of great evolutionary interest
since it will determine the level of genetic diffe-
rentiation between populations and therefore the
possibilities for local adaptation. A species’ dis-
persal vectors are subject to the dispersal modes
of their surrounding environment. The marine en-
vironment provides wide dispersal potential allo-
wing homogenising of marine populations.

In the marine environment, data on genetic di-
versity, amounts of gene flow, and population ge-
netic structure come mostly from animal species
(Beaumont 1994; Palumbi 1994). In many of these
species, it has been shown that gene flow and

species demonstrated that the studied populations
are significantly differentiated from one another
(e.g. Innes 1984; Fujio et al. 1985; Sosa and
Garcia-Reina 1992; Sosa and Garcia-Reina 1993;
Lindstrom 1993; Lu and Williams 1994; Williams
and Di Fiori; 1996). This among-population dif-
ferentiation was attributed to prevalent asexual
reproduction (Sosa and Garcia-Reina 1992; Linds-
trom 1993; Sosa and Garcia-Reina 1993), gene
flow barriers (Lu and Williams 1994), or to the
facility of selfing (Williams and Di Fiori 1996).

Here we describe the genetic structure of Gra-
cilaria gracilis populations. We analysed the va-
riation of genetic differentiation among popula-
tions with respect to geographic distance to
determine the scale of genetic divergence and the
possibility for local adaptation. In parallel, within-















