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Abstract Marine plant phylogeography is a relatively minority research area with no more than 30 years, but it has
made considerable contribution to the understanding of how environmental changes altered marine species diversity
patterns, ecological adaptation, and evolutionary capability across time and space. We firstly searched and screened papers
on the marine plant phylogeography published in two most well-known international journals Molecular Ecology and
Journal of Biogeography, and then summarized the main tendency and research status of marine plant phylogeography
during 2000—2019 in terms of country/region of the author(s) and taxonomic position of research objectives in the world.
We subsequently reviewed the mechanistic roles of ocean currents in shaping phylogeographic structure and diversity of
marine plants, population genetic variation and reconstruction of colonization routes of invasive species, the genetic
imprints of glacial refugia in extant genetic connectivity and geographic shifts of marine plants, and the contribution of
clonal reproduction to phylogeographic diversification. Finally, this article forecasts the future research directions of
marine plant phylogeography in terms of incorporating island biogeographic hypotheses, phylogeographic co-evolution of
symbiotic plants and microbiome, and the application of high-throughput sequencing data to thoroughly understand
diversity, distribution, and evolution of marine plants.

Key words seaweed; seagrass; climate change; glacial refugia; invasion genetics; genetic diversity

conservation
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relation to late Pleistocene glaciation and tectonic configurations
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Genotypic diversity and spatial-temporal distribution of
Symbiodinium clones in an abundant reef coral

Isolation by oceanographic distance explains genetic structure for
Macrocystis pyrifera in the Santa Barbara Channel
Intergametophytic selfing and microgeographic genetic structure
shape populations of the intertidal red seaweed Chondrus crispus
Intertidal population genetic dynamics at a microgeographic
seascape scale

Looking into the black box: simulating the role of
self-fertilization and mortality in the genetic structure of
Macrocystis pyrifera

Contrasting genetic diversity patterns in two sister kelp species
co-distributed along the coast of Brittany, France

Exploring Symbiodinium diversity and host specificity in
Acropora corals from geographical extremes of Western
Australia with 454 amplicon pyrosequencing

Climate-driven range shifts explain the distribution of extant
gene pools and predict future loss of unique lineages in a marine
brown alga

Spatiotemporal changes in the genetic diversity of harmful algal
blooms caused by the toxic dinoflagellate Alexandrium minutum

Evidence for the introduction of the Asian red alga Neosiphonia
Jjaponica and its introgression with Neosiphonia harveyi
(Ceramiales, Rhodophyta) in the Northwest Atlantic
Phylogeographic structure and deep lineage diversification of the
red alga Chondrus ocellatus Holmes in the Northwest Pacific
Seascape drivers of Macrocystis pyrifera population genetic
structure in the northeast Pacific

Invasion of novel habitats uncouples haplo-diplontic life cycles

The importance of replicating genomic analyses to verify
phylogenetic signal for recently evolved lineages

Hybridization between two cryptic filamentous brown seaweeds
along the shore: analysing pre- and postzygotic barriers in
populations of individuals with varying ploidy levels

Habitat continuity and stepping-stone oceanographic distances
explain population genetic connectivity of the brown alga
Cystoseira amentacea

Entangled fates of holobiont genomes during invasion: nested
bacterial and host diversities in Caulerpa taxifolia

SNP analyses reveal a diverse pool of potential colonists to
earthquake-uplifted coastlines

The phylogeographic architecture of the fucoid seaweed
Ascophyllum nodosum: an intertidal ‘marine tree’ and survivor of
more than one glacial-interglacial cycle

Trans-Pacific and trans-Arctic pathways of the intertidal
macroalga Fucus distichus L. reveal multiple glacial refugia and
colonizations from the North Pacific to the North Atlantic
Drifting fronds and drifting alleles: range dynamics, local
dispersal and habitat isolation shape the population structure of
the estuarine seaweed Fucus ceranoides

Species distribution models and mitochondrial DNA
phylogeography suggest an extensive biogeographical shift in the
high-intertidal seaweed Pelvetia canaliculata

Diverse associations among coral host haplotypes and algal
endosymbionts may drive adaptation at geographically peripheral
and ecologically marginal locations

Genetic data from the red alga Palmaria palmata reveal a
mid-Pleistocene deep genetic split in the North Atlantic

Physical barriers and environmental gradients cause spatial and
temporal genetic differentiation of an extensive algal bloom

Coastal upwelling areas as safe havens during climate warming

Upwelling areas as climate change refugia for the distribution
and genetic diversity of a marine macroalga
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Deep reefs are climatic refugia for genetic diversity of marine
forests

Oceanic currents drove population genetic connectivity of the
brown alga Sargassum thunbergii in the north-west Pacific

A late Pleistocene marine glacial refugium in the south-west of
Hainan Island, China: Phylogeographical insights from the brown
alga Sargassum polycystum

Past climate changes and strong oceanographic barriers
structured low-latitude genetic relics for the golden kelp
Laminaria ochroleuca

Environmental latitudinal gradients and host-specificity shape
Symbiodiniaceae distribution in Red Sea Porites corals

A microsatellite-based estimation of clonal diversity and
population subdivision in Zostera marina, a marine flowering
plant

Spatial patterns of genetic diversity in Posidonia oceanica, an
endemic Mediterranean seagrass

North Atlantic phylogeography and large-scale population
differentiation of the seagrass Zostera marina L.
Within-population spatial genetic structure, neighbourhood size
and clonal subrange in the seagrass Cymodocea nodosa

Does disturbance enhance genotypic diversity in clonal
organisms? A field test in the marine angiosperm Zostera marina
Genome scans detect consistent divergent selection among
subtidal vs. intertidal populations of the marine angiosperm
Zostera marina

The concept of population in clonal organisms: mosaics of
temporally colonized patches are forming highly diverse
meadows of Zostera marina in Brittany

Genetic structure in the Mediterranean seagrass Posidonia
oceanica: disentangling past vicariance events from
contemporary patterns of gene flow

Range-edge genetic diversity: locally poor extant southern
patches maintain a regionally diverse hotspot in the seagrass
Zostera marina

The Kuroshio Current influences genetic diversity and population
genetic structure of a tropical seagrass, Enhalus acoroides
Reproductive strategies and isolation-by-demography in a marine
clonal plant along an eutrophication gradient

A meta-analysis reveals a positive correlation between genetic
diversity metrics and environmental status in the long-lived
seagrass Posidonia oceanica

Phylogeographic differentiation versus transcriptomic adaptation
to warm temperatures in Zostera marina, a globally important
seagrass

Historical processes and contemporary ocean currents drive
genetic structure in the seagrass Thalassia hemprichii in the
Indo-Australian Archipelago

Seeds in motion: Genetic assignment and hydrodynamic models
demonstrate concordant patterns of seagrass dispersal
Vicariance patterns in the Mediterranean Sea: east-west cleavage
and low dispersal in the endemic seagrass Posidonia oceanica
Genetic differentiation and secondary contact zone in the
seagrass Cymodocea nodosa across the Mediterranean-Atlantic
transition region

Genetic signatures of Bassian glacial refugia and contemporary
connectivity in a marine foundation species
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