
A picture of Mt Herschel (3335m), taken from Cape
Hallet with Seabee Hook penguin colony in
foreground. Antarctica. (Image: Andrew
Mandemaker, via Wikimedia Commons)

This picture is from the SW Antarctic Peninsula
region. It's an aerial view from a position over
Laubeuf Fjord, looking to the NW. In the foreground
is Webb Island with its summit of 398m. Behind it is
a part of the Wright Peninsula on Adelaide Island's
east coast. (Image: Vincent van Zeijst, via
Wikimedia Commons)

 

Visitors, invasive species and climate change threaten
pristine Antarctica

Antarctica's reputation as one of the most pristine environments on earth is being threatened by foreign plants and animals
that are unwittingly being brought to the icy continent in the luggage of tourists and scientists.

Changing climates are making matters worse, and are making it easier for these
plants to establish, to become invasive, and to ultimately disturb the naturally
occurring Antarctic ecosystems.

This is according to the first ever continent-wide risk assessment done for Antarctica
which calculated the chances of the different parts of the continent being invaded by
flowering plants that are foreign to its soils. The study, which was a consortium effort
of the International Polar Year Aliens in Antarctica project, also showed that scientific
teams tend to carry more foreign propagules (detachable structures such as seeds)
to Antarctica in their clothing, bags, walking poles, foot wear and camera equipment,
than do tourists. The higher number of tourists visiting the continent balances out the

overall risk between the two groups.

A large and successful international endeavour

The work was undertaken by an international consortium of scientists. The major findings are in the early March edition of
the leading scientific journal Proceedings of the National Academy of Science (PNAS), with lead author Prof. Steven
Chown, Director of the DST-NRF Centre of Excellence for Invasion Biology based at Stellenbosch University. The Centre
has as its main aim the delivery of science required to reduce the rates of introduction and impacts of invasive species.
This study is one of its largest, most successful international endeavours.

The implications of the study for the conservation of Antarctic systems will be discussed at the next meeting of the Antarctic
Treaty nations in June in Australia.

Risks need to be assessed

Invasive alien species are among the primary causes of biodiversity change worldwide.
"We wanted to assess the risks for Antarctica as a whole too, by finding out which
seeds are being brought in, where they originate from and where they are most likely to
establish," Prof Chown noted, while setting out the rationale for the study.

In practical terms about 2% of the 33 000 tourists and 7000 scientific team members
who visited Antarctica in 2007 during the first season of the International Polar Year
were sampled and asked questions about their previous travel. The process included
the fine-combing and vacuuming of camera bags, outer clothing, and other baggage.

On average, less than 10 seeds per person were collected, though with some
significant outliers where scores of seeds were found in one person's bags and
clothing. The sources and destinations of the 2600 plant seeds collected were identified and mapped.
The study found also that half of the types of seeds and plant material collected are from other cold regions across the
world that the tourists or scientists visited prior to their trip to Antarctica. "This means that many of these plants have the
ability to survive and thrive in the low temperature conditions of the Antarctic, which is worrying," says Prof Chown.
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Jenny Island. (Image: Vincent van Zeijst, via
Wikimedia Commons)

Many of the seeds collected are also from plant families that are known to already have invaded cold-climate regions such
as the Arctic and sub-Antarctic.

Many foreign species will be able to establish themselves

Climate change over the next 100 years in Antarctica is expected to be spatially
variable, with most regions of the continent cooling at first and then warming as the
ozone hole recovers. Some areas of the Peninsula will continue to warm.

"By keeping current climate data and climate change forecasts in mind, our analyses
reveal that the likelihood is high that many foreign species will be able to establish and
become invasive, both now and within the next 100 years," Prof Chown says of the
projections that were made based on possible scenarios provided by the
Intergovernmental Panel on Climate Change (IPCC).

"With climate chance, areas such as the Antarctic Peninsula, Ross Sea and the East
Antarctic coastal regions will become high-risk areas because it is easier for plants to

survive and establish on ice-free ground in these sectors," Prof Chown noted.

Alien species also tend to establish on new, disturbed ground, such as is left bear following the retreat of shrinking glaciers.

Several invasive species have already started growing on the Western Antarctic Peninsula, such as the invasive grass
species Poa annua.

"We are convinced that this study will provide the explicit evidence required for future management decisions aimed at
conserving Antarctica," Prof Chown says. "As it is an increasingly popular tourist destination and a place to undertake
research, we need more stringent measures to reduce the risk of seeds from all over the world being transported to the
area and ultimately becoming invasive."

According to Prof Chown, the chances of invasive species establishing at or near South Africa's scientific base SANAE
are quite low, because it is situated in a cold area of Dronning Maud Land.

"Also, South Africa has some of the most stringent regulations and protocols in place to curb the unwanted spread of
propagules to Antarctica," Prof Chown says. Many of these protocols have been put in place based on studies and
recommendations by C·I·B researchers such as Prof Chown and former postdoctoral fellow Dr Jennifer Lee.

Take note:

This study is part of the International Polar Year Project "Aliens in Antarctica" undertaken as part of the International
Polar Year (2007-2008) and supported by the Scientific Committee on Antarctic Research (SCAR). It takes stock of
the risks posed to Antarctic ecosystems by invasive plants, animals, invertebrates and microbes.
The study was undertaken by researchers from the DST-NRF Centre of Excellence for Invasion Biology (C·I·B)
Netherlands Institute of Ecology, the Australian Antarctic Division, the International Association of Antarctic Tour
Operators, the French Polar Institute Paul Emile Victor, the British Antarctic Survey, the Japanese National Institute of
Polar Research, the Station Biologique at the University of de Rennes in France, the Graduate University of Advanced
Studies in Japan, the Japanese Society for the Promotion of Science and the National Botanic Garden of Belgium.
The DST-NRF Centre of Excellence for Invasion Biology, based at Stellenbosch University (South Africa) has as its
main aim the delivery of science required to reduce the rates of introduction and impacts of invasive species. For
more information, go to www.sun.ac.za/cib.
This press release is based on the article Continent-wide risk assessment for the establishment of non-indigenous
species in Antarctica, published in PNAS Early Edition.
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