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Plants and animals live in environments which change over different
periods of time. Some changes happen each year with the seasons,
whilst others take hundreds or even millions of years. As these changes
occur, living organisms respond in different ways. To cope with the
changing seasons, individuals can change their physiology or behaviour,
for instance by hibernating or migration. In response to longer-scale
change, species may adapt through evolutionary change. If they cannot,
they must either move away or become extinct.

The study of an ecosystem involves describing the different species of
plants and animals present, and how they interact with each other and
with their environment. Because most ecosystems are complex, this
work can involve many scientists and decades of research. Sometimes,
to see clearly how a system works or to explore the basic concepts of
ecology, different approaches are needed. This could involve using
computers to model or simulate the ecosystem, or to create very simple
artificial ecosystems in the laboratory. Another approach is to study
ecosystems in extreme environments, which tend to have fewer species
and more obvious environmental controls. Both very hot ecosystems,
such as the boiling springs near geysers, and cold polar ecosystems have
been studied with this in mind.

It is important to study Antarctic ecosystems to find out what they tell us about other parts of the world.
Antarctic land ecosystems are experiencing changes which are likely to affect other places in the future.
The Antarctic Peninsula region has experienced significant warming over the last fifty years which has
lead to increases in the numbers of the more complex land plants such as grasses, where only mosses and
lichens grew before. Other studies measure biological responses to increases in ultraviolet radiation under
the ozone hole. It has been observed that high levels of ultraviolet can affect colonisation and alter natural
plant communities.

Living organisms do not just respond to environmental changes - they may play a part in regulating or
altering their surroundings. For instance, biological processes use and produce various gases in the
atmosphere. Some of these - carbon dioxide, methane and nitrous oxide - act as insulators in the
atmosphere: the 'greenhouse effect'. Changes in the balances of biological processes using and producing
these gases will have direct effects on the climate. There is clear evidence from ice core studies that many
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of the longer changes in climate, such as the ice ages, have been determined partly by alterations in the
composition of the Earth's atmosphere.

Carbon dioxide is taken up by plants when they grow by photosynthesis, producing oxygen as a
by-product. In the oceans around Antarctica, carbon uptake is carried out by minute single-celled algae.
Analysis of sediment cores taken from the seafloor has suggested that during the last ice age wind-blown
dust from South America may have supplied growth-enhancing minerals to the algae. These would have
caused the algae of the Southern Ocean to grow faster, in turn altering the world's climate!
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