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New study explains moss migration around
the globe

July 19 2017

A patch of Polytrichaceae mosses in South Shetland Islands in the Maritime
Antarctic. Credit: British Antarctic Survey

A new study on mosses found in the polar regions reveals how several
species have migrated around the globe and are even found in their polar
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opposite.

Mosses are the dominant flora in Antarctica, yet little is known of when
and how they got there. The majority of Antarctica's moss flora (~45
percent of species) has a curious distribution pattern — a pattern with
species only occupying regions in the high latitudes of both hemispheres,
with no or very small populations at higher elevations in the tropical
regions. This non-continuous distribution pattern has puzzled scientists,
including biologists such as Darwin and Wallace, since the 19th century.

A recent large-scale genetic study by researchers from British Antarctic
Survey (BAS), the University of Cambridge, and the University of
Helsinki and Turku in Finland investigated the origin of the 'bipolar’
distribution pattern in four common moss species. The study of over 250
samples finds that the driver of these bipolar patterns is long-distance
dispersal. This is the likely result of a spore or other reproductive plant
part crossing the equator, either via winds or animals e.g. migratory
birds.

Lead author Dr Elisabeth Biersma from BAS says: 'It's amazing to think
of how well-dispersed some of these plants are. We always thought it
was virtually impossible for these plants to cross the Equator, but we see
that they have and successfully colonised in new areas'.

277


https://phys.org/tags/species/
https://phys.org/tags/pattern/

PHYS {$40RG

Polytrichaceae mosses in the Scottish countryside — these mosses occur across
the temperate regions of the Northern Hemisphere, but are also present in the
outer ends of the Southern Hemisphere. Credit: British Antarctic Survey

Nevertheless, the study found that such inter-hemispheric dispersals are
rare events, occurring on multi-million year timescales, also illustrating
the difficulties for plants to make such long journeys.

North to south, or south to north?

Three out of the four species that were studied moved from the north to
the south, however, one species, currently a particularly common species
in the Holarctic (Polytrichum juniperinum), showed the opposite pattern.
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Even though the main distribution of P. juniperinum is currently in the
Northern Hemisphere, the analyses suggest the moss originated in the
Antarctic region (Antarctic, sub-Antarctic and southern South America),
and from here colonised both the entire boreal regions of the Northern
Hemisphere, as well as other Southern Hemisphere regions such as
Australasia and South Africa. The team used molecular genetic
techniques to identify the species provinence.

"You might have noticed the lovely star-like shape of Polytrichum
juniperinum on a walk outside in the British countryside,' adds Dr
Biersma. 'Well, next time you see one you may realise you're actually
looking at a migrant from the other end of the world, which has only
colonised the boreal regions in the last couple of thousand to million
years!'
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The world map represents the present-day distribution of P. juniperinum. All
migrations happened from the Antarctic region (blue), from where the plant
colonised both the entire boreal regions of the Northern Hemisphere (red), as
well as other Southern Hemisphere regions such as Australasia (turquoise), South
Africa (yellow) and mountainous region in northern/central South America
(green). The southward arrow represents a recent dispersal event from the
Northern Hemisphere back to the Antarctic region. Credit: British Antarctic
Survey
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Polytrichum juniperinum also has some small populations in
mountainous regions of northern South America, which could have acted
as cold habitat stepping-stones to get from one hemisphere to the other
across the equator. However, the study found this was not the case, and
that these populations were in fact derived from a separate dispersal
event from the south.

Global biogeography of the bipolar moss Polytrichum juniperinum
reveals its origin in the far south of the Southern Hemisphere. The world
map represents the present-day distribution of P. juniperinum.

Persistence in Southern Hemisphere glaciated regions

The study also found that all mosses had been present in the far south
(Antarctic or southern South America) well before the Last Glacial
Maximum (18-20 kya) and previous glaciations. These regions are
thought to have experienced extensive glaciations throughout these
glacial cycles, complicating survival for these plants. The findings of this
study suggest that plants must have been present here, despite the harsh
conditions throughout these glacial periods.

Polytrichaceae mosses in the Scottish countryside — these mosses occur

across the temperate regions of the Northern Hemisphere, but are also
present in the outer ends of the Southern Hemisphere.
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