Contents

Contributors to Volume d2. . . . . . . ...t innnnraes.. X
Preface. .. ... .. S e g Sl T P G MO S (A S,

From Broadstone to Zackenberg: Space, Time and
Hierarchies in Ecological Networks

JENS M. OLESEN, YOKO L. DUPONT, EOIN O'GORMAN,
THOMAS C. INGS. KATRIN LAYER, CARLOS I. MELIAN,
KRISTIAN TROJELSGAARD, DORIS E. PICHLER,
CLAUS RASMUSSEN, AND GUY WOODWARD

SUMMATY . . oo v v et s innmmrnrreasasansannnannnes |
I. Imtroduction....... - 2
I. Temporal Dynamics . ... ... ... ... . iiuiiunnnnnnn. 5
[1l. Space-for-Time Substitution . . . .. Capi R A | |
1V. Forbidden Links and L Inkdj:.r.'{ nmlmmts .
V. Habitat Borders .. ... .. .. .. ... .. ... ... 33
VI. Modules and Hierarchies . i B B AR mim i e R
VII. ]I'lt[]\-']ill.]d'“:ImiNET“ﬁrkE......................... 41
VIII. INVasions . . . ovvvecsnvrrrromnnssennssannamencess
IX. Super Networks ....ccrnvansmmtanmronsarsnnossnas Il
N, Conclusions ... ...t 54
AcknowledREImENTS . . . v v v ot veerencnancarrnarnascsasanes 9
RelerEnors » . o o ovve v s ssdions die aijuai bosnddiens smaimg vsus S0

Feological Networks in a Changing Climate

GUY WOODWARD, JONATHAN P. BENSTEAD, OLIVER 5.
BEVERIDGE, JULIA BLANCHARD, THOMAS BREY, LEE
E. BROWN, WYATT F. CROSS, NIKOLAI FRIBERG, THOMAS
C. INGS. UTE JACOB, SIMON JENNINGS, MARK E. LEDGER,
ALEXANDER M. MILNER, JOSE M. MONTOYA. EOIN
O'GORMAN, JENS M. OLESEN, OWEN L. PETCHEY, DORIS
E. PICHLER, DANIEL C, REUMAN, MURRAY 5. A, THOMPSON,
FRANK 1. F. VAN VEEN, AND GABRIEL YVON-DUROCHER



Vi CONTENTS

Summary . ... 72
< Introduction. .. ... L 72
II. The Foundations of a First-Principles Approach ... ....... 75
A. Individuals, Species and Body Size . . ... ............ 75
B. Experiments and Surveys at Different Scales
andExamples. ............................... 18
. Network Responses to Climate Change Components:
Impacts of Warming on Organisms. . . .. ... ... .. .. .. 87
A. Individual-Level Effects. . . ............ .. ... . . .. 87
B. Interaction-Level Effects . ... ... ..... . .. .. ... ... &9
C. Population and Community-Level Effects .. ... ....... 89
D. Individual-to-Network Level Effects. . .. ............ 9]
E. Evolutionary and Biogeographical Effects of Warming. .. 94
IV. Network Responses to the Components of Climate Change:
Impacts of Warming on Aqueous Media. . . ... ... .. .. .. o4
A. Fluid Viscosity: Impacts on Individuals, Interactions
andMNetworks. . ........... ... .. B
B. The Form and Distribution of Water in the
Environment ... ... ... ... ... .. ... .. ... ... &7
V. Network Responses to the Components of Climate Change:
Atmospheric Composition and Ecological Stoichiometry . ... 100
V1. Network Assembly and Disassembly: Spatial and
Temporal Matches and Mismatches . ... ... ............ 104

A. Climate Envelope Models, Invasions and
Extinctions: Spatial Rewiring of Ecological Networks ... 104
B. Phenological Matches and Mismatches:

Temporal Rewiring of Ecological Networks ... .. ... .. 110
VIL. Multiple and Interacting Components of Climate
L R R 114

A. Combined Impacts of Warming and Atmospheric
Change on Metabolism and Stoichiometry Within

Ecological Networks. . .. ......... .. .. ... ... ... 115

B. Other Additive and Synergistic Effects of the
Components of Climate Change, ... ............. .. 12
VIII. Conclusions . . ........ . .. .. ........ .. ... .. .. . 121
Acknowledgements . . ... ... .. ... . . . . ... m

References . .. ... ... .. ... ... .. .. . . .. . . ... .. ... 122



CONTENTS

Scaling of Food-Web Properties with Diversity and
Complexity Across Ecosystems

JENS O. RIEDE, BJORN C. RALL, CAROLIN BANASEK-RICHTER,
SERGIO A. NAVARRETE, EVIE A. WIETERS, MARK C. EMMERSON,

UTE JACOB, AND ULRICH BROSE

SUMMEATY . . ...ttt anas s

I. Imtroduction . .. ... ... ... ........

I1. Methods . .
A TthﬂudW{:hD&iaSﬂ
B. Food-WebTopology . .. ... .. . oot
C. Statistical Analyses . ... .. ...

III. Results .

A Lumpl:mly—[)wersﬂy Relatmnslups R -
B. Ecosystem Types and Complexity-Stability RE]:ﬂIOI‘Ithp@.. .

C. Topology—Diversity Relationships. .

. Ecosystem Types and T::-polog}r—[:lwemw Relatmnshlpu o

IV, Discussion. : T SiE

Al Complemty Dwersny Relanonshlps .

B. Explanations for the Scale Dependence of f‘umpleul}r

C. Topology-Diversity Relationships. . . . ..

D. Ecosystem T}fpes and Tmphlc St..lllllg RL]dlanbl‘llp\'&.
V. Conclusions, .
Acknowledgements . . ... ... . i

51T v - N S A S S LU R

Temporal Variability in Predator-Prey Relationships of a
Forest Floor Food Web

ORLA B. McLAUGHLIN, TOMAS JONSSON,
AND MARK C. EMMERSON

Summary . .
1. Intrnductlﬂ-n —
A, Predictions for thc (_rcumgh. l-oo»d Web B&S&d
on Empirical Patterns of Food Webs .
II. Methods . ; - g
Field Snte D&scnptmn
Sampling Protocol .

moo®E>

Statistical Analyses . .............

FucrdW&bConstruction........,.,.........______
Food WebPatlerns . . .. ...c. vt inesnrrnsnssns

139
140
142
142
143
144
145
145
146
148
151
155
155
156
159
160
161
166
166

172
172

175
177
177
178
179
150
181



viii CONTENTS

III. Results. . il X s rand armledl facEs o
AL UnivariatcPancmﬁ...............,....,......
B. BivariatePatterns . . ..... .. ... . . .. ... ... "
C. TrivariatePatterns..._...,...,....,._..........
D. Temporal Changes in Biomass Abundances.......... ..
v, Dmussmn
A. Food WebPatterns. . ... .. ... . . "
B. Temporal Variability in Food Web Structure. . .. ...,
C MnrphnlogicalNichc.._...............__......,.
D. Trophic Cascades and Energetics . .......... .. ... ..
E. FﬂﬂdWEbCﬂnSImC[iﬂn..........._............,
V. Conclusion......... ... ... . . . . . .T
Acknowledgements. . ... ... . .. T
References .. ... .. ... .. ...

Food Web Structure and Stability in 20 Streams Across a
Wide pH Gradient

KATRIN LAYER, JENS O. RIEDE, ALAN G. HILDREW,
AND GUY WOODWARD

Summary . .... ... .. ..

I. Introduction . . . .
I Methods. ........ ... ... . ... ...
A. Sampling of the Biota . . ... ... ..

B. Food Web Construction . . . . .

C. Calculation of Food Web Statistics B
D. Modelling Robustness . ... ...... ... .. "
E. Statistical Data Analysis . ........... . . . . .
I11. Results. . ... ... .. . . . . . ..
IV, DS i g s b e iiee o vl b
Acknowledgements . . . . | O I
References ......... ... ...

Manipulating Interaction Strengths and the Consequences
for Trivariate Patterns in a Marine Food Web

EOIN J. O'GORMAN AND MARK C. EMMERSON

Summary . ...
I. Intmduction...,.........,._............,........
A. Why Study Food Webs? .....................

B. The Need for Temporal and Spatial Replication
anuodchs......,._............,
C. Univanate, Bivariate and Trivariate Patterns. . . .. ... ...

182
182
191
196
198
200
200
214
215
216
217
218
219
258

265
266
269
269
272
273
274
275
276
287
293
294

302
302
302

03



CONTENTS

II. Methods .

B. Description of the Expenmental CGTI'III'IUIIIIIE"E ] s ey
C. Experimental Design .
D. Food WebSampling . . ..... ... ... ... ... .. ...

E. Food Web Construction. . . . .

F. Univariate Patterns .. . ... ... ... ... ... ...

G. Bivariate and Trivariate Patterns. . . . _ . ... ... ....

[II. Results.

A Unwamte F'attems .........................
B. Bivariate Patterns . _ . . . . . . ...
C. Trivanate Patterns. - . . . . . . .. .. it ittt it st an e

IV. Dhscussion. . b AT
A, Univanate F‘atlcma

B. Bwanathattcmb..................,,......
C. Tovanate Patlerns. . . .. ..o v o v v e vnmcernrnes

V. Conclusion ..............

Ackmowledgements . . .. ... ... . i it i i i i s

Natuml l-hs‘n:nr_'.r of the Stur:ljr SIIE el

7
7
308
09
310
312
313
315
315
315
326
335
338
338
349
353
333

402



