Contents

CONTRIBUTORS ix
ACKNOWLEGMENTS xv
PREFACE xvii
SECTION 1:  ECOLOGICAL ISOTOPE ARCHIVES 1

CHAPTER 1: USING STABLE ISOTOPES AS INDICATORS, TRACERS, AND RECORDERS OF
ECOLOGICAL CHANGE: SOME CONTEXT AND BACKGROUND 3

CHAPTER 2:

SECTION 2:

CHAPTER 3:

CHAPTER 4:

CHAPTER 5:

CHAPTER 6:

CHAPTER 7:

CHAPTER 8:

Todd E. Dawson and Rolf T. W. Siegwolf

STABLE ISOTOPES RECORD ECOLOGICAL CHANGE, BUT A SAMPLING NETWORK

WILL BE CRITICAL 19
James R. Ehleringer and Todd E. Dawson

PLANT-BASED ISOTOPE DATA AS INDICATORS OF
ECOLOGICAL CHANGE 25

EXTRACTING CLIMATIC INFORMATION FROM STABLE ISOTOPES IN TREE RINGS 27
Neil J. Loader, Danny McCarroll, Mary Gagen, lain Robertson, and Risto Jalkanen

HUMAN IMPACTS ON TREE-RING GROWTH RECONSTRUCTED FROM

STABLE ISOTOPES 49
Matthias Saurer and Rolf T. W. Siegwolf

OXYGEN ISOTOPE PROXIES IN TREE-RING CELLULGSE: TROPICAL CYCLONES,

DROUGHT, AND CLIMATE OSCILLATIONS 63
Claudia I. Mora, Dana L. Miller, and Henri D. Grissino-Maver

THE STABLE ISOTOPES 6'3C AND 580 OF LICHENS CAN BE USED AS TRACERS OF
MICROENVIRONMENTAL CARBON AND WATER SOURCES 77

Michael Lakatos, Britta Hartard, and Cristina Maguas

FOLIAR 5'5N VALUES AS INDICATORS OF FOLIAR UPTAKE OF ATMOSPHERIC

NITROGEN POLLUTION 93
Dena M. Vallano and Jed P. Sparks

THE TRIPLE ISOTOPIC COMPOSITION OF OXYGEN iN LEAF WATER AND iTS
IMPLICATIONS FOR QUANTIFYING BIOSPHERE PRODUCTIVITY 111
A. Landais, D. Yakir, E. Barkan, and B. Luz



vi

Contents

SECTION 3:

CHAPTER 9:

CHAPTER 10:

CHAPTER 11:

CHAPTER 12:

SECTION 4:

CHAPTER 13:

CHAPTER 14:

CHAPTER 15:

CHAPTER 16:

CHAPTER 17:

ANIMAL-BASED ISOTOPE DATA AS INDICATORS

OF ECOLOGICAL CHANGE 127
AN ISOTOPIC EXPLORATION OF THE POTENTIAL OF AVIAN TISSUES TO TRACK
CHANGES IN TERRESTRIAL AND MARINE ECOSYSTEMS 129

Keith A. Hobson

USE OF THE STABLE ISOTOPE COMPOSITION OF FISH SCALES FOR MONITORING

AQUATIC ECOSYSTEMS 145
Clive N. Trueman and Andy Moore

THE REACTION PROGRESS VARIABLE AND ISOTOPE TURNOVER IN

BIOLOGICAL SYSTEMS 163
Thure E. Cerling, Gabriel J. Bowen, James R. Ehleringer, and Matt Sponheimer

INSIGHT INTO THE TROPHIC ECOLOGY OF YELLOWFIN TUNA, THUNNUS ALBACARES,
FROM COMPOUND-SPECIFIC NITROGEN ISOTOPE ANALYSIS OF PROTEINACEOUS

AMINO ACIDS 173
Brian N. Popp, Brittany S. Graham, Robert J. Olson, Cecelia C. S. Hannides,
Michael |. Lott, Gladis A. Lépez-Ibarra, Felipe Galvan-Magania, and Brian Fry

ISOTOPE COMPOSITION OF TRACE GASSES, SEDIMENTS AND

BIOMARKERS AS INDICATORS OF CHANGE 191
TEMPORAL DYNAMICS IN 5'3C OF ECOSYSTEM RESPIRATION IN RESPONSE TO
ENVIRONMENTAL CHANGES 193

Christiane Werner, Stephan Unger, Jodo S. Pereira, Jaleh Ghashghaie, and Cristina Maguas

TO WHAT EXTENT CAN ICE CORE DATA CONTRIBUTE TO THE UNDERSTANDING OF
PLANT ECOLOGICAL DEVELOPMENTS OF THE PAST? 211

Markus Leuenberger

THE GLOBAL METHANE BUDGET OVER THE LAST 2000 YEARS: '3CH, REVEALS

HIDDEN INFORMATION 235
James W. C. White, Dominic F. Ferretti, John B. Miller, David M. Etheridge,

Keith R. Lassey, David C. Lowe, Cecelia M. MacFarling, Mark F. Dreier,

Cathy M. Trudinger, and Tas van Ommen

COMPOUND-SPECIFIC HYDROGEN ISOTOPE RATIOS OF BIOMARKERS: TRACING
CLIMATIC CHANGES IN THE PAST 249
Gerd Gleixner and Ines Migler

STABLE CARBON AND OXYGEN ISOTOPES IN RECENT SEDIMENTS OF LAKE WIGRY,

NE POLAND: IMPLICATIONS FOR LAKE MORPHOMETRY AND

ENVIRONMENTAL CHANGES 267
Anna Paprocka



Contents

vii

SECTION 5:
CHAPTER 18:

CHAPTER 19:

CHAPTER 20:

CHAPTER 21:

SECTION 6:

CHAPTER 22:

CHAPTER 23:

CHAPTER 24:

CHAPTER 25:

HUMANS, ISOTOPES AND ECOLOGICAL CHANGE 283

STABLE ISOTOPES AND HUMAN WATER RESOURCES: SIGNALS OF CHANGE 285
Gabriel J. Bowen, Thure E. Cerling, and James R. Ehleringer

THE USE OF CARBON AND NITROGEN STABLE ISOTOPES TO TRACK EFFECTS OF
LAND-USE CHANGES IN THE BRAZILIAN AMAZON REGION 301
Luiz Antonio Martinelli, Jean Pierre Henry Balbauld Ometto, Frangoise Yoko Ishida,

Tomas Ferreira Domingues, Gabriela Bielefeld Nardoto, Rafael Silva Oliveira, and

James R. Ehleringer

RECONSTRUCTION OF CLIMATE AND CROP CONDITIONS IN THE PAST BASED ON THE
CARBON ISOTOPE SIGNATURE OF ARCHAEOBOTANICAL REMAINS 319

Juan Pedro Ferrio, Jordi Voltas, Natalia Alonso, and José Luis Araus

CHANGE OF THE ORIGIN OF CALCIUM IN FOREST ECOSYSTEMS IN THE TWENTIETH
CENTURY HIGHLIGHTED BY NATURAL SR ISOTOPES 333

Thomas Drouet, Jacques Herbauts, and Daniel Demaiffe

NEW CHALLENGES AND FRONTIERS: BIODIVERSITY,
ECOLOGICAL CHANGE AND STABLE ISOTOPE NETWORKS 345

ADDRESSING THE FUNCTIONAL VALUE OF BIODIVERSITY FOR ECOSYSTEM
FUNCTIONING USING STABLE ISOTOPES 347

Ansgar Kahmen and Nina Buchmann

THE FUTURE OF LARGE-SCALE STABLE ISOTOPE NETWORKS 361
D. Hemming, H. Griffiths, N. J. Loader, A. Marca, 1. Robertson, D. Williams, L. Wingate,

and D. Yakir

APPLICATIONS OF STABLE ISOTOPE MEASUREMENTS FOR EARLY-WARNING

DETECTION OF ECOLOGICAL CHANGE 383
David G. Williams, R. David Evans, Jason B. West, and James R. Ehleringer

STABLE ISOTOPES AS INDICATORS, TRACERS, AND RECORDERS OF ECOLOGICAL

CHANGE: SYNTHESIS AND QUTLOOK 399
Kevin P. Tu, Gabriel J. Bowen, Debbie Hemming, Ansgar Kahmen, Alexander Knohl,
Chun-Ta Lai, and Christiane Werner

COLOR PLATE SECTION

INDEX

407



