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Preface

The ecosystems of the Arctic are inherently fragile, and thus susceptible to
destabilization. Once thought of as a pristine environment, it is now all too apparent
that the Arctic is a sink for pollutants transported northwards over long distances
in the atmosphere and oceans. Furthermore, predictions in recent years have
indicated that the Arctic will be subject to major climatic change as a result of
global warming. It is this in particular which has prompted a great increase in
interest in the Arctic. Not only is it quite possible that the first ecological changes
attributable to global warming will be detected in this region, but the presence of a
significant proportion of the entire world’s soil carbon in arctic soils means that
any destabilization of arctic ecosystems could have feedback effects on global
climate systems. Many ecologists are currently seeking to further our understanding
of how arctic ecosystems function, and to predict and detect anthropogenic changes
which may occur within them.

Research in the Arctic by British ecologists was stimulated by a Natural
Environment Research Council (NERC) funded research programme on arctic
terrestrial ecology based at Ny-Alesund, Svalbard, and similar national and inter-
national programmes have been established in other countries. A recent increase in
availability of information on, and access to, arctic regions of the former USSR
has provided a particular spur to international collaboration. This high level of
interest and research activity in the Arctic, and the completion of the first phase of
the NERC research programme in 1994, prompted the organization of a British
Ecological Society Special Symposium on the Ecology of Arctic Environments.
This was held at the University of Aberdeen on 27-29 March 1995, as part of the
University’s Quincentenary year celebrations.

This volume contains 12 of the 20 papers which were presented at the sym-
posium. The first is a background chapter providing an introduction to the soils
and periglacial processes and features of the Arctic: an essential starting place for
ecologists. Current knowledge about the composition and role in ecosystem function
of microbial communities and lower plant communities in the Arctic is reviewed
in the next two chapters. Scaling up, this is followed by a discussion of how entire
arctic plant communities influence ecosystem, regional and global processes,
particularly in the context of climatic change. Relationships between individual
arctic species and their environment are considered in Chapters 5—7, which also
have climatic variation as a common theme. Chapter 5 suggests that the character
traits which enable arctic plant species to survive in a very fragile and variable
environment preadapt them to the consequences of climate change. Chapter 6
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vi Preface

describes the environments, physiological adaptations and life-cycle biology of
arctic terrestrial arthropods, and reports population responses to simulated climatic
change. Moving up the trophic levels, Chapter 7 summarizes data collected over
nearly 30 years showing associations between the reproductive variability of polar
bears, ringed seal populations and environmental fluctuations, including climate.
Completing the theme of community and species ecology is an elegant chapter
which draws together terrestrial and aquatic ecosystems, and all trophic levels, in a
consideration of trophic cascades. This culminates with the application of the trophic
cascade concept to the ecology of lesser snow geese feeding on arctic coastal
marshes.

The volume ends with four chapters concerning man’s impacts on the arctic
environment. The sources, pathways and effects of radionuclides, toxic metals and
persistent organochlorines in the Arctic are reviewed. The effects of acid deposition
on arctic vegetation are discussed, concentrating particularly on nitrogen deposition
which is potentially an increasing problem. Early results of experiments on the
effects of UV-B radiation on subarctic vegetation are reported, and the final chapter
describes the effects of increasing atmospheric CO, concentration and changes in
climate on the net CO, flux of arctic ecosystems.

We are grateful to all the authors who have made this volume possible, and
to all the referees who contributed to the quality of the finished product by their
comments. Special thanks are due to Dr Ian Stirling who, in addition to his research
paper, presented an inspiring University public lecture on the natural history of
polar bears. The symposium would not have happened without much organization
by Dr Mark Young, and Dr Clare Woolgrove and Christine Payne contributed
enormously to its smooth running and cheerful atmosphere. We also thank ‘The
Gathering’ and ‘Spitting Guinness’ for excellent music, the delegates for heroic
attempts at ceilidh dancing, and Professor and Mrs Chapin for joining in on the
fiddle and tin whistle!

S.J. Woodin
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