
Large-Scale Landscape Experiments

Landscape change and habitat fragmentation are key factors impacting biodiver-
sity worldwide. These processes have many facets, each of which is usually
studied in isolation. The Tumut Fragmentation Study has run for 13 years and
has yielded extensive data on changes in both plant and animal populations in
areas of native forest and pine plantation. It is unique in the way that many
different factors and processes influencing a wide range of species groups have
been studied in a single large-scale natural experiment. Writing for academic
researchers, professionals and graduate students, David B. Lindenmayer uses the
Tumut Fragmentation Study and other relevant research to provide an overview
of the relationships between landscape change, habitat fragmentation, and bio-
diversity conservation. He details the background ecology of landscape change
and habitat fragmentation, the experimental design underpinning the establish-
ment of the large-scale natural experiment, the implementation of, and results
from, an array of key and strongly contrasting research programmes over the past
13 years. Key lessons are drawn on throughout the book on the design and
implementation of large-scale ecological studies, biodiversity conservation in
fragmented landscapes and the management of plantation landscapes for
enhanced nature conservation. The book highlights how important new insights
can be generated from integrating demographic, genetic and modelling research.

david b. lindenmayer is Professor of Conservation Science and Ecology
in the Fenner School of Environment and Society at The Australian National
University, Canberra.
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The world’s biological diversity faces unprecedented threats. The urgent challenge
facing the concerned biologist is to understand ecological processes well enough to
maintain their functioning in the face of the pressures resulting from human population
growth. Those concerned with the conservation of biodiversity and with restoration also
need to be acquainted with the political, social, historical, economic and legal frameworks
within which ecological and conservation practice must be developed. The new Ecology,
Biodiversity and Conservation series will present balanced, comprehensive, up-to-date,
and critical reviews of selected topics within the sciences of ecology and conservation
biology, both botanical and zoological, and both ‘pure’ and ‘applied’. It is aimed at
advanced final-year undergraduates, graduate students, researchers and university teachers,
as well as ecologists and conservationists in industry, government and the voluntary
sectors. The series encompasses a wide range of approaches and scales (spatial, temporal,
and taxonomic), including quantitative, theoretical, population, community, ecosystem,
landscape, historical, experimental, behavioural and evolutionary studies. The emphasis
is on science related to the real world of plants and animals rather than on purely
theoretical abstractions and mathematical models. Books in this series will, wherever
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topics of ecological importance.
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Preface

The Tumut Fragmentation Study is a relatively rare beast in the world of
ecological research – it’s a large-scale, long-term ecological research pro-
gramme that incorporates observational studies that have run for over a
decade, experimental manipulations and integrated demographic and
genetic research. The research programme has provided a platform for a
range of simulation modelling studies. The Tumut Fragmentation Study
has also served as a wonderful test bed for a broad range of ecological
theory and a platform for modelling. And it all began with a glance out of a
plane window.

In the early 1990s, I was flying to Melbourne from Canberra when
I saw a fascinating landscape near the timber town of Tumut in southern
New South Wales, south-eastern Australia. I saw vast areas of land in
which the native forest had been cleared for pine plantation, and set in this
plantation were numerous pockets of native forest that were now ‘islands
in a sea of pines’. The exciting thing was that these ‘islands’ were not the
unwanted parts of the landscape that you often find in pine plantations
where, for example, native remnants are only on rocky hills. Nor were these
remnants only representing riparian areas. They were, in fact, patches of
forest of the same type as the nearby intact native forest.
And from this observation immediately sprang a series of questions:

How does the biodiversity of these native remnants compare with the
biodiversity of the intact native forest? And, flowing on from this, what
contribution might these remnants make to conserving biodiversity in
production landscapes such as plantations? What role might they play in
assisting animal dispersal and movement in fragmented landscapes?
And so the idea for the Tumut Fragmentation Study was born. It

officially commenced in 1995.
The study is focused on the Buccleuch State Forest 100km west of

Canberra. The forest is a 50,000ha plantation of Radiata Pine established
by clearing native forest from 1932 until 1985. In the process, however,
patches of native bush ranging in size from half a hectare to 125ha were

© Cambridge University Press www.cambridge.org

Cambridge University Press
978-0-521-70778-7 - Large-Scale Landscape Experiments: Lessons from Tumut
David B. Lindenmayer
Frontmatter
More information

http://www.cambridge.org/9780521707787
http://www.cambridge.org
http://www.cambridge.org


left in place. And beyond the boundaries of the plantation are large
continuous areas of native eucalypt forest.
Field sites were established in the Radiata Pine stands (the plantation),

in large unfragmented forest (the control sites) and in the native forest
‘islands’ within pine stands (treatment sites). Initially data were gathered
on the presence and abundance of arboreal marsupials, small mammals,
forest birds and plants at each of the sites. However, the study grew to
include a range of other studies that examined aspects ranging from how
different groups of animals behaved in and around the patches to what was
the genetic make-up of the different organisms using these remnants.
The loss, fragmentation and degradation of native vegetation is the

single greatest driver of biodiversity decline in Australia. Finding ways
to improve the quantity and quality of native vegetation with optimal
conservation outcomes is critical to conserving biodiversity. The Tumut
Fragmentation Study is a rare long-term, large-scale ecological investiga-
tion that provides valuable empirical evidence on the ecological processes
at play and how we might best manage our production landscapes to
ameliorate the loss of biodiversity.
The data generated by the Tumut Fragmentation Study have led to the

publication of over a hundred journal papers and have contributed to four
books. However, while the study is still a ‘work in progress’, there has
been a growing call to write a book onwhat has been achieved, in order to
draw together the various strands of work and outline some of lessons
learned. This volume is an attempt to do this.
The book that has resulted isn’t perfect. Some will want more detail,

while others will find it overly technical. However, for anyone interested
in the science of landscape change, biodiversity conservation and the
realities of large-scale ecological studies, this overview of the Tumut
Fragmentation Study will hopefully be an illuminating read.
It’s not often that we have the opportunity to explore landscape change

over scales of hundreds of kilometres and time frames of decades. It’s my
hope that the lessons presented here, gleaned from many years of hard
work by many researchers, will benefit us all through the better conser-
vation of our precious biodiversity.

David Lindenmayer

xiv � Preface
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