Ecosystem Function in
Heterogeneous Landscapes



Gary M. Lovett Monica G.Turner
Chive G. Jones Kathleen C. Weathers

Editors

Ecosystem Function
in Heterogeneous
Landscapes

With 96 Illustrations

@ Springer



Editors

Gary M. Lovett

Institute of Ecosystem Studies
P.O.BoxAB

65 Sharon Turnpike
Millbrook, NY 12545-0129
USA

loveug@ecostudies.org

Clive G. Jones

Institute of Ecosystem Studies
P.O.BoxAB

65 Sharon Turnpike
Millbrook, NY 12545-0129
USA

jonesc@ecostudies.org

Library of Congress Control Number:
2005925 (hard cover ); 2005923444 (soft cover)

ISBN-1(:0-387-24089-6 (hard cover)
ISBN-1(:0-387-24(90-X (soft cover)
ISBN-13:9780387-24089-3 (hard cover)
ISBN-13:978-0387-24090-9 (soft cover)

¢-ISBN:(-387-24(01 -8

Printed on acid-Pree paper.

© 2006 Springer Science+ Business Media, Inc.

Monica G. Turner

Department Zoology

University of Wisconsin

430 Lincoln Drive, Birge Hall 361
Madison, W1 53706-1381

USA

turnermg@wisc.edu

Kathleen C. Weathers
Institute of Ecosystem Studies
P.O.BoxAB

65 Sharon Turnpike
Millbrook, NY 125450129
USA

weathersk @ecostudies.org

All rights reserved. This work may not be translated or copied in whole or in part without the
wrilten permission of the publisher (Springer 233 Spring Street, New York, NY 10013, USA),
except for brief excerpts in connection with reviews or scholarly analysis. Use in connection
with any form of information storage and retrieval, electronic adaptation, computer software,
or by similar or dissimilar methodology now known or here-after developed is forbidden.

The use in this publication of trade names, trademarks service marks, and similar terms, even if
they are not identified as such, is not to be taken as an expression of opinion as to whether or

not they are subject 10 proprietary rights.

Printed in the United States of America. (Techbooks’EB)

987654321

springeronline com



Foreword

Foreword for Cary Conference X, “Ecosystem Function in Heterogeneous
Landscapes.”

Among the most difficult problems in the life sciences is the challenge to
understand the details of how ecosystems/watersheds/landscapes function.
Yet, the welfare of all life, not just the human species, depends upon the suc-
cessful functioning of diverse and complicated ecosystems, each with vari-
ous dimensions and compositions. Central to this “working” is the
dominance, and to a major extent control, of ecosystems by organisms,
which means that these systems are constantly changing as the component
organisms change and evolve. Such changes increase the challenge to
understand the functioning of ecosystems and landscapes Moreover,under-
standing the interactions among the myriad components of these systemsis
mind boggling as there are scores of biotic (probably many thousands of
species when the microbial components are fully enumerated through
genomics) and countless abiotic (ions, molecules, and compounds) entities
all simultaneously interacting and responding to diverse external factors to
produce functional or dysfunctional environments for life.

This book focuses on the problems of connectedness and ecosystem func-
tioning. It is difficult enough to understand how an ecosystem functions
when it is considered in isolation, but all ecosystems are open and con-
nected to everything else. Clearly, the inputs to any ecosystem are the out-
puts from others and vice versa, and as such the fluxes represent major, if
not critical, points for managing or changing the overall functioning of an
ecosystem or landscape. A major challenge is to find appropriate conceptual
frameworks to address these complicated problems Understanding spatial
heterogeneity is now recognized as one of the most significant aspects of
this challenge. However, because ecologists have ignored spatial hetero-
geneity for so long, there is a pressing need to integrate it into their studies,
theories and models. With new frameworks and tools,ecology is now poised
to make important strides forward in the focused study of heterogeneity
from an ecosystem and landscape perspective. Ecology has accepted the
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challenge of understanding these complicated systems overall, and is
making good progress toward doing so. Such knowledge is vital to guide
conservation initiatives, sustainable management, mitigation of environ-
mental impacts, and future breakthroughs in understanding.

With funding from The Andrew W. Mellon Foundation, the Institute of
Ecosystem Studies (IES) launched a study of “ Ecosystem Function in Mosaic
Landscapes: Boundaries, Fluxes, and Transformations™ in 1999. We proposed
that our research would advance the understanding of how heterogeneity
influences ecosystem function by:

“1) rigorously assess[ing] the degree of ecosystem heterogeneity at differ-

ent scales . . .;

2) determin[ing] how ecosystem heterogeneity affects long-term change
in the mosaics of which they are a part;

3) focus[ing] on the role of boundaries between and within ecosystems in
governing ecosystem function; and

4) discover[ing| how fluxes across mosaics affect the organismal, material,
and energetic transformations [within and among| ecosystems.”

The 2003 Cary Conference, “Ecosystem Function in Heterogeneous
Landscapes,” addressed many of these challenges and the results are
brought together in this book. Cary Conferences, started at IES in 1985,
have identified and addressed such major “cutting edge™ questions and chal-
lenges in an effort to provide leadership in the field. This Conference was no
exception.

With the leadership of Drs. Lovett, Jones, Turner, and Weathers, the
authors of this volume have brought their diverse talents and experiences to
bear on the topic of how interactions among ecosystems affect not only
their own functioning, but the function of the larger landscape or region in
which they are embedded, and have done so in new and enlightened ways
By evaluating the linkages at different scales the authors of this volume
have progressed toward building the “suspension bridge™ between ecosys-
tem and landscape ecology, a major goal of the editors of this volume.

There is an important need for revised models, conceptual as well as
mechanistic, that will allow ecologists to bring the many aspects of hetero-
geneity together under one framework. As ecologists continue to develop
these new frameworks for understanding how ecological systems function,
the ideas put forward in this book hopefully will catalyze new studies that
will lead to a more synthetic and unified understanding of heterogeneity,
and in the process, a greater understanding of how ecosystems and land-
scapes “work.”

Gene E. Likens

President and Director
Institute of Ecosystem Studies
July 2005
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