Cambridge University Press

0521839963 - Macroecology: Concepts and Consequences - The 43rd Annual Symposium of the
British Ecological Society held at the University of Birmingham, 17-19 April 2002

Edited by Tim M. Blackburn and Kevin J. Gaston
Index
More information

Index

Page numbers in bold refer to tables and in italics to figures, those with suffix ‘n’ refer to notes

abundance-occupancy relationships 9
abundance patterns 31,38-40, 65,66, 345
birds 35660
canonical distribution 410
changes 355,383
habitat occupancy 264, 265,268
human activity 348, 350, 361
hunting 348,350
large-scale 256-71
local
and habitat occupancy 266, 267
and range size 262-4, 265,266, 267,
268-70
plant size 333
power law of variability 410
range size correlation 256,257,263-4,269
regional and vital rates 263—4
species distribution 348,350, 351
variation 420
Accipiter nisus (sparrowhawk) 229,269
Acer saccharum 324
adaptation
genetic potential 279-80
population density 279
adaptive radiation 18-19
analysis 401, 402,403, 404
comparative methods 391-406
niche-filling models 397-400
non-Brownian models 396-401
see also Brownian motion model
Adephaga 19,22
adultsize 311
ageat maturity 310
agriculture 353,361
alien species seeintroductions
all-bar-one hypothesis 9
Allee effect 196,208,220
invasion failure 260
population persistence 259
range limit 258
range margin 285, 288
stochastic 222,232
allocation
allometric scaling 326-31
integrated strategies 337

metabolic production 336-7
metabolic scaling 322,336-7
allometricscaling 322-31, 326
allocation 326-31
leaf mass 327-9
partitioning 326-31
plant population density 331-3
population density 332-3
resource requirements 414
WBE model 323-6
allometry, interspecific 299-318
BMR 299-301
ecophysiological parameters 305, 306, 307,
308,309
life-history parameters 309-10
metabolic rate 307, 308, 309
null hypothesis 300-1
allometry, within-species 309,316
Allonemobius fasciatus 288
allopatric speciation 25n,57,361
altitude
Pinusspp. 247,250
species limits 274
Amazon forest, subsistence hunting 211,212
amoebae, testate 240, 241
amphibians
diversity 417
environmental temperature 417
extinction 208-9
fecundity 208-9
frugal strategies 313
population vulnerability and life histories
205,208-9
wasteful strategies 313
analysis of variance 418
ancestral character states 167-8,405
angiosperms
allocation 326-7
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climatic limits 242

distribution 244-5
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bet-hedging 198
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biocontrol, classical 259
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changes 355
extinction 218
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neutral theory 45-62
number (8) 46,47, 48,49, 50
latitudinal variation 55
unified phenomenological theory 31-40
biogeography
natural length scale 49-50
neutral theory 45-62
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see also evolutionary biogeographical unit

biomass 116
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partitioning 333,336-7
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biomes 100,102
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distribution 110
temperature 102-3
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British 350, 351
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risk 201-4,210
vulnerability 358
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67-8, 69
New Zealand 348, 349
population
energy use variance 73
size 355-60
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210
predation by introduced species 347
rarity 357,359-60
Species of European Conservation Concern
352
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species—abundance distribution 356—60
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threatened species 356-60
total numbers 355-6
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birth rate, environmental gradient 257
birth—death processes 65,66
niche models 78,80-1
stochastic 38
bivalves, marine 141-2,145
bodysize 371,372,374, 375
distribution 373-4
invasive species 370,371
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cost—benefit assessment 184-9
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diversity 158-61, 176
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165-6
energetic trade-offs 175,184-9
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evolution 371-4
models 162—4
evolutionary optimization 310
evolutionary stable strategy 183,184
extinction 168-9,348, 349,350
first arrivals on islands 382
fish mortality 416
fitness 180-4
fossil record 167,169-70,370-7, 378,379
frequency distribution for species groups
175
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global optimum 163—4
growthrate 310
hunting pressure 211,212
intraspecific optimization 299-318
invasion 369
large 198
life expectancy 310
life-history traits 198,212
mammals 156, 158-61
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bivalves 371,372,374, 375
metabolic rate 312, 313,412-13
metabolic scaling 322
theory 412-13,417-18
molluscs 370,371,372,374, 375
mortality rate 301-5, 306,307,310,
314-16,317
natural selection 1804, 185
non-phylogenetic tests 158—61
offspring body mass 179
optimization 164,301-5,314~17
condition 310-12
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phylogenetic approach 161-2,164-8
physical constraints 178-80
external 176
internal 176-8
population number fluctuations 203
production rate 301-5, 306,307,310, 315
protozoa 240
relative rate difference 161-2
reproductive output 301-5
resource acquisition rate 307, 308, 309
scalinglaw 176
species distribution 348, 349, 360, 362
species richness 17,203
taxon age 159-61
terminology 155
viable design determination 188
vulnerability 211-12
Boltzmann factor 413,415-16
Bombina 276-7,288
boundaries, parapatric 274-7,292
position determination 278-9
types 275
Britain, birds 350, 351
broken-stick model 68,70,79
Brownian motion model 392,393-6,397,401
comparative methods 400, 405
butterflies
extinction 204,205,207
Yule distribution 33, 34,40

Cakile edulente 260
Cambrian 1334
arthropods 379
carbon cycle, long-term changes 368
Caribbean, Anolislizards 392
carnivores
adaptive radiation 403, 404
extinction risk 203,211
habitat loss 203
home range size 213
reserve size 213
carrying capacity 219
extinction risk 231
model 266
small populations 220
catastrophes 219
cell size 312-14,317
Cenozoic 134-5
climate 143
climatic change 135-6,137, 138
diversity 134-6,137, 138,143
Milankovitch variability 143—4
Southern Ocean fauna 140
tectonic activity 135-6, 143
tropical diversification 145-6
centrifugal speciation theory 92
character evolution 392
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Charadrii adaptive radiation 403, 404
Chitaura 275
Chorthippus 276,281,288-9
cichlids, adaptive radiation 403,404
clades
body size evolution models 162—4
sister 161, 162-4
comparisons 165-7
size
comparisons 20-2
distribution 158-62
species richness 17-18,20
classical invasion theory 259-60
climate 109-10,111-12,113,114,115
animal taxa 123
Arabidopsis thaliana distribution 242
Cenozoic 135-6,137, 138, 143
change 368
mechanisms 109
mollusc body size 370, 371
energy 122-3
favourability 121
gradients 107
latitudinal 143
recent warming 144
species richness 110, 111,112,113,115
variability 135-6,137
evolutionary/extinction importance
137-43
short timescale 136
climatic potential for richness interim general
model 113,115
clines
density gradient 278
hybrid zones 277
tension zones 276
coastal upwellings 132
Coleoptera 19
species richness 20,21-2
transition from land to freshwater 19-20
see also beetles, aquatic
Committee on the Status of Endangered
Wildlife in Canada (COSEWIC) 208
communication 1-2
communities
biomass 334
composition 48
local 5,47
extinction 79
mixed 206,211
total size 32
see also metacommunity
competition
food resources 77-9
interspecific 282,283
model 77,78
neutral theory 45
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competitive dominance suppression 120
complex-system science 64
computers 5
connectivity 26
conservation biology 345-63
spatial scale 355-60
temporal scale 346-8, 349, 350, 351-2,
353-5
Convention on International Trade in
Endangered Species of Wild Fauna and
Flora (CITES) 208
coolingevents, global 136
corals 142
Coriolis forces 131
costs, scaling 186-8
Cretaceous 135
gastropods 377, 378
geographical range and number of species
377,378
mammal body size 170
marine gastropods 374, 376,377, 378
mass extinction 370,374
crickets 288
croaker fish 208
cuscus, gray 347

Dansgaard—Oeschger events 136
data 108-9
geometric distribution 37-8, 39
death rate, environmental gradient 257
demographic processes 257-62
demographic stochasticity 196,201,219
estimation 220,222
mating systems 223, 224
time to extinction 220, 221,232
see also ecological drift
demographic variance 222,223,224
density dependence 120-1
metacommunity 51
neutral theory of distribution 50-5
population persistence 259
tropical forest 120, 121
density gradient 278
density regulation
Gompertz 226,228
theta-logistic model 228
time to extinction 229
density trough 278
depensation 196
deserts 102-3
‘desk drawer’ problem 165
diatoms, Yule distribution 33, 34,35
dispersal
aquatic beetle strategies 24,25,26-7
Arabidopsis thaliana 243
beneficial mutations in sink populations
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distance 56
parent—offspring 56,57
statistical distribution 56-7
evolution 281
Gaussian 50
gene flow 284
geographical spread 240
limitation
density dependence 52-5
neutral theory of distribution 50-5
long-distance events 55-7
marine invertebrates 369
mating area 285
mean rate 46
migrational load 279
patch size 260
patterns 25n
Pinusspp. 250
range boundaries/limits 259-60
rate 49,50
speciation 376-7
species
abundance 53
interactions 282-3
time to extinction 230
total 284
distinctiveness, biogeographical patterns 109
distribution of species 239-40
altitudinal limits 274
Arabidopsis thaliana 240,242-3, 244-5
birds 356-60
boundaries 274-93
determination of position 278-9
flowering plant comparative analyses 243,
246-7,248-9,250-3
human activity 361
interspecific relationships with abundance
7
latitudinal limits 274
metapopulation dynamics 261
microorganisms 240, 241
patterns 65, 66,345
Pinusspp. 246-7, 248-9,250-3
range size 350, 352, 353,360
disturbance 119-20
diversification 18-19
adaptive of body size 174-89
cost-benefit assessment 184-9
ecological and new habitat invasion 392
marine evolutionary history 134-5
netrates 22
Palaeozoic echinoderms 379
provinciality 139
species
aquatic beetles 25, 26,27-8
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mechanisms 23-5
terrestrial evolutionary history 134-5

diversity

amphibians 417
Arabidopsis thaliana 243, 245
area 107-8
province 104
bodysize 158-61
Cenozoic 134-6,137, 138,143
tropical regions 145-6
climatic gradients 107
differentiation 109,114,117
dynamics 88
echo patterns 95, 96
environmental temperature effects 415
at equilibrium 144-5
error of rising 90
extinction rate 91-2
functional 380-1,382, 383
genetic in Pinusspp. 247, 249
global patterns 130-47
hierarchical framework 108
homeostasis 88-9
inventory 109
latitudinal gradient 100, 102
lineage-specific 18-19
mammal declines 93, 94
marine taxa 130, 131
bivalves and gastropods 141-2
non-phylogenetic tests 158-61
Northern Hemisphere plants 97, 99
Phanerozoic 143
phylogenetic tests 161-2
Pinusspp. 247,249
plant and geographical patterns 123
polar marine fauna 139-41, 146
productivity 93—4
relationships 117,118
unimodal relationships 115
provinces 143
speciation rate 91-2
species 114
steady-state 89,90-1
tectonic activity 135
terminology 155
tropical regions 130, 131
Cenozoic 145-6
two-dimensional index 32-3
zones of different areas 100
see also biodiversity

dog, domestic 309
dominance-diversity curve 47,48

density dependence 54, 55
dispersal limitation 52,53, 54
neutral model 51

speciation 59

drought tolerance of Pinusspp. 247
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eagle, giant 347
Earth, axial tiltand orbit 136
echinoderms, Palacozoic 379
echo patterns 95, 96
ecological drift 45
zero-sum 47,77
see also demographic stochasticity
ecological equivalency 79
ecologicallaws 410
ecological phenomena 418
ecological specialization 201
ecological systems, fundamental processes
411
ecological theories 418
mechanistic 419
ecological tolerance 274
ecology, development of science 2
ectotherm fecundity 198
Eichhornia paniculata 261
EINifo—Southern Oscillation 136
elapid snakes 209
electronic communication 2
elevation 124
maximum-minimum (TOPOG) 114
empty niches model 399-400,401
tree structure 403
imbalance 403, 404
endemicity 109
endemism 114
Energetic Equivalencerule 72
energetic resource acquisition 78
energetics 122,322
constraints 414
marine bivalve size 3734
trade-offs in body size 175, 184-9
energy 109-10,111-12,113,114,115
animal taxa 123
budgets for trees 110
climate 122-3
equivalence 122
flow
into organism 178
variability in oceanographic control 141
individual requirements 71-2
plants 110
processing
in plants 336,337
rates 335,337
production scaling relationship 186-8
regime seasonality 124
reproductive requirement 186
use by population 73
entryrules 360-1
environment, rate of change 279
environmental gradient 280
adaptation to 275
non-uniform 2889
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population density 278-9
quantitative trait evolution 279-81
severe perturbations 384
environmental stochasticity 196,201,219
carrying capacity 226,227,228
time to extinction 220
Eocene
Indo-West Pacific (IWP) region 142
Southern Ocean fauna 140
Ephemeroptera 27
epistasis 289-90, 291
equal-area samples 94,95
equilibrium theory of island biogeography
4-5,45
error variance 72,73
establishment effect 230
evapotranspiration
actual (AET) 114,116
potential 110, 112-13,114,115
evolution
punctuated 394-5
slowing down/speeding up model 395
evolutionary biogeographical unit 45
size prediction 49
evolutionary dynamics, range size 374
evolutionary history 133-6,137
birds 210
patterns 27-8
evolutionary macroecology 368-85
evolutionary rate
climatic variability 137-43
constraints 92
generation time 146
latitudinal gradient 146
evolutionary stable strategy (ESS) 181,183,
184
design constraints 188
energetic trade-offs for body size 1846,
188,189
multispecies 184
scaling relationship 186-8
exitrules 360-1
exploitation, trade-offs 393
extent, geographical 108-9,114
extinction 5,9,17,218-33
amphibians 208-9
aquatic beetles 24,25,28
background 137
birds 201-4,210
vulnerability 358
body size 168-9,348, 349,350
distribution 348, 349
cascades 347
climatic variability 137-43
declining populations 222, 223
density-dependent populations 221,
225-6,227,228-9
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221,222-3,224,225
drivers 346-8
faunal composition effects 347
fish 207-8
in Southern Ocean 140
floral composition 347
fossil record 374-6
geographical range 374-6
habitat patch 289
human activity 361
invertebrates 204, 207
local 47, 48,79, 80
major events 370, 374,375-6
mammals 210-11
marine biota 138
mass 218
matingarea 285
modelling 88
natural experiments 8
New Zealand 350
overexploitation 346
rate 45,88,89,218
comparison with fossil record 231
curve 89
diversity 91-2
fossil record 374
metapopulation processes 261
per taxon 91
reptiles 209
risk
birds 201-4
carnivores 203
carrying capacity 231
life history 195-213
population size 231-2
population vulnerability 198-204
prehistoric 347
primates 203
small populations 220
spatial models 74
species—body mass distribution 362
species—range size relationship 353, 354
steady state 89
terrestrial biota 138
timeto 220, 221,229
demographic stochasticity 220, 221,232
dispersal 230
distribution 226, 227,228
zones of different areas 100

faunal composition 347
fecundity
amphibians 208-9
ectotherms 198
fish 208
lifetime 201
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marine invertebrates 369
rate 76
feeding traits of leaf warblers 401,402
finches, Galapagos 19,392
fire, forest clearance 347
fish
bodysize 416
commercial exploitation 196
extinction 207-8
in Southern Ocean 140
fecundity 208
freshwater 205,207
marine 205,207-8
metabolic rate 314
mortality rate 416
population vulnerability and life histories
205,207-8
size-selective human predation 382
temperature 416
threat listing 208
see also fishing
Fisher's a 46,50
Fisher’s log-series model 66-8
fishing 196
commercial 205,207-8,382-3
impact 382—4
intraspecific size distribution 382
mortality 195,199
fitness
allele spread 290
body mass adaptiveness 180—4
decline 196
definition 180-1
density-dependent 281
frequency-dependent 281
genetic interaction impact 292
maximization 279
optimal body size 301
relative 280
fixed fraction model 70,71
floral composition 347
focus 108-9,114
food chain, grazing 123
foraminifera, planktonic 377
forest
clearance 347
metabolic scaling 414, 415
temperate 355
fossilrecord 134,368-583
bias 377,379
body size 167,169-70,370-7, 378,379
evolution 371-4
climate change 136,137
extinction 374-6
rate 231,374
fidelity of assemblages 384
Holocene 3824
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fossil record (Continued)
marine macroecology 369
morphology 379-82
Pleistocene 382—4
speciation 374,376-7, 378,379
taxonomy 379-82
see also Phanerozoic
fractal geometry 412,414
fractal habitats model 162-3
fractal network structures 177-8,183, 184
metabolic rate 317
freezing resistance, Pinusspp. 250-3
frugal strategies 313-14, 315
functional diversity 380-1,382, 383

Galapagos finches 19,392
Galapagos model 399-400
gastropods 377,378
Cretaceous 378
gastropods, marine 141-2,145
Cretaceous 374, 376,377,378
functional diversity 382, 383
morphological diversity 380, 381
Ordovician 377
gene exchange, impeded 275
gene flow 377
asymmetrical 29
differential 279,280
directional 279
dispersal 284
elevated 282
range margins 292-3
generationtime 146
genetic differentiation 277
genetic diversity, Pinusspp. 247,249
geneticdrift 290
Wrightian model 25n
genetic trait associations 281
genetic variance 279,280,292
evolution 2812
low 282
genostasis 92
geographical extent 1089
geographical patterns 17
geographical range
Arabidopsis thaliana 243
average species 89
distribution 345
extinction rate 374-6
gastropods 377,378
limits 274-8
margins 274
Pinusspp. 250-3
size
aquatic beetle habitat 23-4
body size 198
speciation 376-7, 378,379
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survivorship 374-5
see also range
geographical scale 116-17
geometric distribution of data 37-8, 39
geometric series model 68,70
gigantism, relative 315-16
glacial cycles 144-5,368
glaciated terrain recolonization 144
glaciation
continental 136
major 143
Northern Hemisphere 142-3
polar processes 142
glacio-eustatic activity, Indo-West Pacific
(IWP) region 142
global optimum body size 163—4
glycopeptide antifreeze 140
godwit, black-tailed 269, 270
Gompertz density regulation 226,228
Gondwana 139
fragmentation 135, 143
grain 108-9
grasshopper 275,276,277
genetic variance 281
stridulatory peg number 288-9
grasslands 123
gravitational forces 131
grazing
around watering points and vegetation
zonation 259
food chain 123
grouper fish 208
growth
determinate 310-11
indeterminate 310-11
life histories 198
rate 178
optimal size 310
trade-off with reproduction 178-9, 180
Gryllus 288
gymnosperms
allocation 326~7
allometric scaling of population density
332-3,334
biomass production rate 327-9
hydrodynamic resistance 324
specific leaf area 329
Gyrinidae 19,22

habitat
buffer effect processes 269,270
density-dependent selection 268-70
destruction 346-7
fragmentation 346-7
fragments 201
invasion 392
patchy distribution 228-9,264
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selection decisions 268-9

shift 25-7

species susceptibility to change 362
habitat gradient

non-uniform 289

species interactions 282

steepening 289, 290
habitatloss

birds 202

carnivores 203

predictions 201

primates 203
habitat occupancy

changes 229-30

local abundance 264, 265,266, 267, 268

local population size 264, 265
habitat patch

colonization 76

extinction 289

proximity and site occupancy 261

recolonization 289

size dispersal 260
Harpagornis moorei (giant eagle) 347
Hawaii silversword alliance 392
heatenergy, trees 110
heavy metal tolerance 275,292-3
heterotrophs 177
Hirundo rustica (barn swallow) 222,223
Holocene, fossil record 382-4
home range size in carnivores 213
hoverflies 204,205
human activities

entry/exit rules 361

macroecology pattern impacts 348, 349,

350, 351-2,353-5

human impact 346

ecological systems 348

shifting baseline syndrome 382
human persecution of birds 202
hunting 195,199

birds 202-3

species abundance 348, 350

subsistence 211,212
hybrid zones 276-7

epistasis 289-90, 291

mosaic 288

non-random mating 284
hybridization, parapatric boundaries 275
hydrodynamic resistance 323,324
hypothesis falsification 9,10

ice ages

Pinusspp. 247,250

see also glacial cycles; glaciation
immigration 4-5

probabilistic 5

rate 46-7,48

INDEX

Indo-West Pacific (IWP) region 142,144
information revolution 5
intermediate disturbance hypothesis (IDH)
119-20
internet 5
interspecific comparisons 9
introductions 346,347
body size distribution 348
predators 202
species—abundance distribution 350, 351
invasion 259-60
body size 369
criteria 75
habitat 392
marine bivalves 370,371
niches 398-400
spatial models 74
invasion theory, classical 259-60
invertebrates
extinction 204, 207
marine 369
population vulnerability and life histories
204,205,207
see also named genera and groups
island biogeography, equilibrium theory 4-5,
45
islands
firstarrivals 382
range reductions 350
species richness 353
TUCN criteria for threat status 208

Jatropha chamelensis 239,243,246
Jatropha standleyi 240,243,246

k,meaningof 73—4
keyinnovation 18
hypothesis 20-1
key species 347
kinetic theory 415
kiore 347
Kirkpatrick and Barton model 279-81,281
Krakatoa model 398-9

large-scale studies 2-3,4-5

difficulties of carrying out 5

species abundance 67-8, 69
Late Palacocene Thermal Maximum 136
latitude, species limits 274
latitudinal clines 142

molluscs 141-2, 145

northern latitude plant diversity 142-3
latitudinal gradient

area 87,104

climatic 143

diversity 100, 102

evolutionary rate 146
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latitudinal gradient ( Continued)
marine bivalves and gastropods 141-2
productivity 93—4
provinces 90,96-7, 98, 99, 104, 138-9
regions not in different provinces 99-100
species diversity 87
species richness 382
temperature change 100, 101
temperature cline 136
latitudinal zones 100, 101
lattice model 79
leaf mass, allometric scaling 327-9
lice 347
life, slow—fast continuum 314-16
life expectancy and body size 310
life history 198
event scaling 331
evolutionary stable strategy 181
extinction risk 195-213
fast 198,200,201
individual components 201
natural selection 198
parameters 185
population dynamics 195,196, 197
population vulnerability 204,205-6,
207-11
slow 198,200
slow—fast continuum of adaptations 229
life-history traits 198
body size 198,212
frugal-wasteful continuum 315
slow—fast continuum 315
life tables 200-1
light energy, trees 110
likelihood methods 404-5
Limosa limosa islandica (black-tailed godwit)
269,270
linkage disequilibrium 277,281
linking mechanisms 117,119
density dependence 120-1
disturbance 119-20
niche differentiation 121
nutrients 120
pest pressure hypothesis 120-1
specialist mutualisms 121
turnover 119-20
LittleIce Age 136
Littorina saxatilis 275
local scale patterns 117
log-normal model 66-8
log-series distribution (LSD) 39
long-term studies 3—4
lungfish 314

M causal model 72-3

MacArthur fraction model 70,71
macroecology 408-10
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approach 6
definition 6-7, 81
marine 369
metabolic scaling 413-17
methodology 7-8
process 9-10
spatial scales 409
statistical patterns 411
temporal scales 409
terminology 409
male adaptation 285
mammals
allometry 309
BMR allometric slope 299-300
body size 156,158-61
Cretaceous 170
diversity decline 93, 94
extinction 210-11
population vulnerability and life histories
206,210-11
range size 350, 353
reproductive power optimization 1634
species richness 123
temperature 123
Tertiary 170
wasteful strategy 314
manipulative experiments 5,7
Maoripeople (New Zealand) 347
Marfell’s Beach (South Island, New Zealand)
347
marine environment
evolutionary history 133-5
extinctions 138
latitudinal diversity in bivalves and
gastropods 141-2
physical/biological processes 132-3
polar 139-41,146
provinciality 138-9
spatial scales 132,133
temperature 135-6, 138, 142
cycles 132
temporal scales 132,133
tropical fauna 142
variability difference from terrestrial
133
marine invertebrates, reproductive strategies
369
marine macroecology 369
marine taxa
diversity 130, 131
polar fauna 139-41, 146
shallow-water 143
marsupial introductions 347
mass effects, differential 53
mass extinctions 218
mating
assortative 284-5,287-8
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non-random 284-5, 286, 287-8
success 285
matingarea
dispersal 285, 286, 287
small 285
maturation, life histortes 198
maturity,ageat 201,315
maximum likelihood techniques 393—4
maximum sustainable yield (MSY) 200
mayflies, dispersal 27
mechanistic theories of ecology 419
Medieval Warm Period 136
megatectonics 109
Melanesians 382
Mesozoic—Cenozoic radiation 134
metabolic capacity, maximizing 322-4
metabolic production
allocation 329,336~7
scaling 326-7,329-31
metabolic rate 412
0.75 power law 316,317
allometry 299-301, 307, 308, 309
basal 299-300
body mass 178
bodysize 312, 313,412-13
cell size 312-14
fractal network structures 317
high 312-13
low 312,313
scaling 312,317-18
temperature 412-13
wasteful—frugal strategy axis 314
whole-organism 412-13
metabolic scaling 322, 326,331-5, 336
whole-plant 324-5, 326
metabolic scaling theory 411-17
applications 419
body size and temperature 412-13,417-18
as universal law of ecology 417,419-20
metabolism
plant community structure 333-5
quarter-power scaling 412,414
metacommunity 32,45
common species 48
density dependence 51
dispersal 49
distance 56
limitation 53
models 74
relative abundance 60
size 46
spatial scale 47
species deaths 58
metapopulation
boundary models 289
dynamics 9
distribution of species 261

INDEX

scaling from local to regional population
size 267,268
Levins-type 230
models 74,75
persistence 75
threshold 261
processes
abundance and occupancy relationship
266, 267
migration rate 261
rescue effects 264, 266, 267, 268
range limits 261-2
regional dynamics 262
rescue effects 201
stable equilibrium of habitat occupancy
230
steep margins 289
microorganisms 240, 241
migration
rate 32,261
rescue effect 266
tension zones 281
migrationalload 279
Milankovitch variability 136,137,140, 141
diversity in Cenozoic 1434
sea-level change 142
Miocene 136
cooling 140
glacial cycles 144-5
Indo-West Pacific (IWP) region 142
Miocene—Recent 375
moa 347
molluscs
body size 370, 371
extinction 374-6
modern fauna 370-1
Pleistocene fauna 370-1, 384
spatial patterns of functional diversity
380-1
speciation rate 146
see also bivalves, marine; gastropods
morphology
fossil record 379-82
spatial patterns of diversity 380
morphospace analysis 379-80, 381
mortality 195
predictions for elevated 199-201
mortality rate 76
body size 314-16
fish 416
natural 201
optimal size 301-5, 306,307,310, 31516,
317
mosaic elements 176
model 162
multispecies models 75-81
multivariate models 8-9
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mutations

beneficial in sink populations 282

point 47

rate 32
mutualisms, specialist 121
Myxophaga 19

natural experiments 7-8

natural increase, intrinsicrate 196

natural selection

adaptive body size 180-4,185

allocation strategies 337
life histories 198
productivity 198

Neogene
planktonic foraminifera 377
range shifts 382

neutral theory of biodiversity and

biogeography 45-62
criticisms 50-60
density dependence 50-5
dispersal limitation 50-5
energetics 122

long-distance dispersal events 55~7

phylogeny 57-60
predictions 46-50
speciation 57-60
species abundance 46-8

species—area relationships 48-50
neutral theory of distribution 31-2,40

unified 392

New Ireland (Papua New Guinea) 347

New Zealand 347
avifauna 348, 349
rarity 362
extinctions 350
species richness 353, 354
niche(s)

apportionment of spatial 79-80

breakage 78
determination 397
differentiation 121,392
exploitation 397
invasion 398-400
regeneration 120
see also empty niches model
niche assembly theory 50
niche-filling models 397-400
comparative methods 400-1
niche models 66,68,70,71
birth—death process 78
dynamic context 80-1
error variance 72,73
resource division 70-3
spatially explicit 79, 80
North Atlantic Oscillation 136
Northern Hemisphere 142-3
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dataset 97,99
temperature change with latitude 100,
101
notothenioid fish 140
null hypothesis 8
allometry 300-1
nutrients 120
flow into organism 178
linking mechanisms 120
oceanic 132

observational data 8
Occam’srazor 10
oceanic circulation 135
oceanic currents 132,135
oceanic eddies 132
oceanic upwellings 141
Oligocene, Indo-West Pacific (IWP) region
142
ontogenic growth/development 415
Ordovician
marine diversification 143
marine gastropods 377
organism trade-offs in maintenance and
production 178-80
Ornstein—Uhlenbeck process 393,395-6,397,
401,405
overexploitation 346

palaeobiological consensus paper 91
palaeobiological research 368-9
quantification of dynamics 384
Palaeocene 135,136
palaeoecology 133
Palaeozoic 134,379
PAN (annual rainfall) 110,112-13,114,115,
116
plant richness 120
partitioning, allometric scaling 326-31
Parus caeruleus (blue tit) 229
passive diffusion with a lower bound model
163
patch—occupancy models 74,75
patchy environments 264,288-9
see also habitat patch
pathogens, mutualisms 121
patterns 9-10,410
distribution of species 65,66
echo 95, 96
evolutionary history effects 27-8
geographical and species richness 17
global scale 130-1
human impact 361-2
internal structure alteration 354
large-scale 360-2
local scale 117
scale invariance 64
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single explanations 10
survivorship 415,416
universal processes 410-11
see also abundance patterns; species
richness, patterns
PEMIN (minimum monthly PET) 110,
112-13,114
periwinkle 275
pest mutualisms 121
pest pressure hypothesis 120-1
PET (potential evapotranspiration) 110,
112-13,114
Phalanger orientalis(gray cuscus) 347
Phanerozoic 134
diversity 143
marine 145
see also fossil record
phenotypic traits 279
phylogenetic approach to body size 161-2,
164-8
phylogenetic inheritance, shared 9
phylogenetic non-independence 391-2
phylogenetic-subtractive methods 400
phylogeny, neutral theory of distribution
57-60
phytoplankton, allometric scaling of
population density 332-3,334
Pinus radiata(Monterey pine) 239,247,
248-9,250-3
Pinusspp.
phylogenetic tree 250, 251
secondary radiation 250, 251,252
Pinus sylvestris (Scots pine) 239,246-7, 248-9,
250-3
plant(s)
biomass production 325, 326
community structure and metabolism
333-5
density scaling 332-3,414, 415
energy 110
processing 336
finite rate of population increase 257-8
ﬂowering 240,242-3, 244-5,246-7, 248-9,
250-3
distribution comparative analyses 243,
2467, 248-9,250-3
heavy metal tolerance 275,292-3
mass and population density 332-3
metabolic scaling 322,324-5, 326,414
niche invasion 399
occupancy and abundance relationship
268
patchy populations 268
population density allometric scaling
331-3
richness and climate-controlled
water—energy dynamics 110, 111

INDEX

species in tree-less landscapes 123
stem sap flux 324-5
taxa differences 326-31
taxon-specific patterns of biomass
partitioning 336-7
thinning law 410
tissue density 329-31
WBE model 323-4,326-7
plant size
abundance 333
distribution 335,337
frequency distribution 335
hydrodynamic resistance 324
individuals per sample area 335, 336
population density 333, 334
Pleistocene 136
climatic changes 368
fossil record 382—4
molluscan fauna 370-1, 384
point mutation 47
polar glacial processes, Indo-West Pacific
region 142
polar marine fauna, diversity 139-41,
146
pollinators, mutualisms 121
Polynesians 346,348,382
Polyphaga 19,20
population
declining 220
extinction risk 222, 223
factors affecting 231
density-dependent 225-6, 227,228-9
density-independent 219-20, 221,222-3,
224,225
energy use 73
finite rate of increase 257-9
fluctuations 230
growth 196,197
maximum sustainable yield 200
persistence 256,259
processes 256-71
regional numbers and local
abundance 262-4, 265, 266, 267,
268-70
sink 260,279,289
beneficial mutations 282
small
behavioural changes 223,225
decline 220
source 260,279,289
spatially structured 229-30
vulnerability 198-204
causes 199
definition 199
life histories 204,205-6,207-11
mortality prediction 199-201
see also metapopulation

437

© Cambridge University Press

www.cambridge.org



http://www.cambridge.org/0521839963
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

0521839963 - Macroecology: Concepts and Consequences - The 43rd Annual Symposium of the

British Ecological Society held at the University of Birmingham, 17-19 April 2002

Edited by Tim M. Blackburn and Kevin J. Gaston

Index
More information

INDEX

population density
adaptation 279
allometric scaling 332--3
body mass 71-2
gradient 278
plant size 333, 334
scaling 332-3
trough 278
population dynamics 9
life histories 195,196, 197
stochastic components 219
stochastic events 220
vital rates 262—4, 265
population growth rate
density-dependent populations 225
maximal 415
stochastic 223, 224,225
population size
birds 355-60
extinction risk 231-2
habitat occupancy 264, 265
range size 350, 352, 353
scaling from local to regional 267,268
unstable equilibrium point 258-9
power fraction model 70,71,74
power law of variability 410,420
behaviour 64
predation
pressure 198
susceptibility 362
predators, introduced 202
Preston’s canonical distribution of abundance
410
Preston’s log-normal model 66-8
primates 203
adaptive radiation 403, 404
rarity 210
production rate
optimal size 301-5, 306, 307,310,315
wasteful-frugal strategy axis 314
productivity 115~-17,118
diversity 93-4
relationships 117, 118
unimodal relationships 115
latitudinal gradient 934
measurement 117
natural selection 198
net primary (NPP) 115,116,122
grasslands 123
partitioning 333
shifts 368
species richness 115-17, 118
protozoa 240
provinces
area 103,104
species diversity 96-7, 98, 99
biogeographical 138-9
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diversification 139

diversity 103, 143

geographical range of species 89

latitudinal gradients 90,967, 98, 99, 104,

138-9

marine environment 138-9
pseudo-endemic species 350
pseudoreplication 159-60
pseudosinks 260

quantitative trait
evolution 279-81
genetic variance 281
quarter-power scaling 412,414
Quaternary extinction 346
Quercusspp. insect species abundance 33,35,
36

rainfall, plant species richness 110, 112-13,
114,115,120
random fraction model 70,71
range bleeding 103
intensity 99-100
range boundaries 259,260
range limits/limitation
Allee effect 258
demographic processes 257-62
dispersal 259-60
individual-based simulation 2834
matingarea 285
metapopulation 261-2
range margins 274
Allee effect 285, 288
causes 282
epistasis 289-90, 291
expansion 277,281
genetic architecture of traits 282
genetic change 290, 291
multiple character changes 290
external 277
gene flow 292-3
internal 277
Kirkpatrick and Barton model 279-81
non-uniform environmental gradients
288-9
overlapping 282
patchy environments 288-9
species interaction 282-3
stable 292
tension zones 278,281
types 277-8
range size
abundance correlation 256,257,263-4,
269
changes 355
evolutionary dynamics 374
expansion in marine fossil record 370-1
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islands 350
local abundance 262-4, 265,266, 267,
268-70
mammals 350, 353
population size 350, 352, 353
speciation rate 92
species
abundance 74
distribution 350, 352, 353, 360
Rapoport’srule 410
Rattus exulans (kiore; Pacific rat) 347
Red Data Book, invertebrate species 204
regeneration niches 120
regression analysis 418
relative rate difference (RRD) 161-2,166, 168
reproduction
allometric constraints 178-9
energy requirement 186
life histories 198
output and optimal size 301-5
trade-off with growth 178-9,180
reproductive allocation, lifetime 314,315
reproductive number 76,77,78
reproductive power optimization 163—4
reproductive strategies in marine invertebrates
369
reproductive tissue growth 178
reptiles 209
population vulnerability and life histories
205-6, 209
rescue effects in metapopulation processes
264,266, 267,268
reserve size, carnivores 213
resources
acquisition 74,78, 80-1
rate and body size 307, 308, 309,
316
wasteful-frugal strategy axis 314
allocation 412
allometric scaling of requirements 414
apportionment 74, 81
conversion 74
division 70-3
extraction from environment 177
limitations 414,419
mosaic elements 176
spatial arrangement 176
uptake 412
use rate by vascular plants 323,324
Rossby internal deformation scale 131-2

sample-size bias 90
satellites 5
scale 108-9,114
geographical 116-17
scaling 321-37
biomass partitioning 3267

INDEX

metabolic production 326~7
variation 413
see also allometric scaling; metabolic scaling
seasonality 124
seawater temperature 132
global 135-6, 138
Indo-West Pacific (IWP) region 142
seed-dispersal, mutualisms 121
selection pressures 181-2
temporal fluctuations 289
sequential niches model 398-9,400
tree structure imbalance 403, 404
Shakespeare, word use distribution 35, 37,40
shifting baseline syndrome 382
silversword alliance, Hawait 392
sister comparisons 22
site occupancy
habitat patch proximity 261
intraspecific patterns for mobile species
268-9
snail, littoral 275
snakes 209
soil nutrients 120,124
somatic tissue growth 178
source—sink dynamics 260
space occupation 74
sparrowhawk 229,269
spatial niche apportionment 79-80
spatial scales 2-3,114,131-3,409
conservation biology 346, 355-60
speciation 17,18-19
aquatic beetles 23-5,28
dispersal 376-7
empty niche invasion 400
fossil record 374,376-7, 378,379
gastropods 377, 378
human impact 361
modelling 88
neutral theory of distribution 57-60
new habitat invasion 392
niche-filling models 397-8
parapatric 288
per-species rates 377
peripheral isolate 58-9, 60
point mutation 47,50, 57-60
random fission 47,50,57,58
rate 46, 88,89
diversity 91-2
molluscs 146
per-taxon 91
species-body mass distribution 362
steady state 89
trait
divergence 394
value changes 397
zones of different areas 100
see also allopatric speciation
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speciation—extinction dynamics 9
species
climatic tolerance of new 99-100
density 114
descendants 167-8
establishment rate 168-9
fast—slow continuum 198
key 347
lifespans 58
loss 355
rare/rarity 47,64,203
birds 357,359-60, 362
dispersal limitation 53
Fisher’s log-series model 66
frequency 68
local extinction 47,48
primates 210
sympatric coexistence of ecologically
equivalent 120
turnover 114,117
see also distribution of species; diversity
species abundance 50
distribution 66, 79-80, 348, 350, 351
interspecific relationships 7
equilibrium 76
large spatial scales 67-8, 69
mechanistic models 7
neutral theory 46-8
patterns 31,3840, 65,66
range size 74
relative 60, 65
reproductive number 76-7
within-patch dynamics 74
Species of European Conservation Concern
(SPEC) 352
speciesrichness 114
beetles, aquatic 17-29
body size 17
clades 1718
climate 110,111,112,113,115
first arrivals on islands 382
geographical patterns 17
gradients 350, 353-5
islands 353
latitudinal gradient 382
linking mechanisms 117,119-22
macroevolutionary approaches 18-19
mammals 123
marine bivalves 380-1
morphospace volume occupied 380
patterns 28,117,119
aquatic beetles 17-29
plants
mammal correlation 123
rainfall 120
productivity 115-17,118
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transcalar models 124
species—area relationships 48-50
intraprovincial 103
species—energy hypothesis 109-10
specificleaf area (SLA) 329
statistics 8-9,418-19
stemsap flux 324-5
stoichiometry, chemical 418,419
subclades 163,164-5
Sugihara’s fixed fraction model 70,71
survival, population size effects 201
survivorship 182, 183
geographical range 374-5
patterns 415,416
swallow,barn 222,223
swamping hypothesis 2923
symmetric models 51
sympatry 25,361
ecologically equivalent species 120
Syrphidae 204

taxa
age and body size 159-61
body size diversification 174-5, 185
pseudoreplication 159-60
sister 166
taxonomic distinctness index in birds
210
taxonomy, fossil record 379-82
tectonic activity
Cenozoic 135-6, 143
frequency 137
Indo-West Pacific (IWP) region 142
temperate forest, bird density 355
temperature
amphibian diversity 417
Arabidopsis thaliana distribution 242
biomes 102-3
cycles 132
fish mortality 416
global terrestrial 136
mammals 123
metabolic rate 412-13
metabolic scaling theory 412-13,417-18
seawater
global 135-6, 138
Indo-West Pacific (IWP) region 142
tolerance of Pinusspp. 247,249
tropical 100, 101
temporal scales 2,3,4,131-3,409
conservation biology 346-8, 349,350,
351-2,353-5
tension zone model 276,288
tension zones
position determination 278
range margins 278,281
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terrestrial ecosystem productivity 414
terrestrial environment
evolutionary history 134-5
extinctions 138
physical/biological processes 132-3
spatial scales 132,133
temperature cycles 132
temporal scales 132,133
variability difference from marine 133
Tertiary mammals 170
thermohaline circulation 135
thinning law of plant ecology 410
resource-based 414
ticks 347
tissues
coordination 177
density 329-31
tit, blue 229
toad 276-7,288
topography 124
trade-off model 50
trait(s)
change
mode 398
non-Brownian component 400-1
distribution 398-400
divergence estimation 394
functional 18
genetic 281
space constraints 395-6
variance accumulation rate 395
traitevolution
adaptive radiation 404
bivariate 393-6
ecological model 397
non-Brownian 401, 402
trait values
adaptive constraint 397
changes 397
variance 393,394,395
transformations 360-1
tree species
density dependence 54-5
dispersal limitation 54
distribution comparative analysis 243,
246-7, 248-9,250-3
dominance—diversity curve 47,48
energy equivalence 122
productivity—species richness relationships
116-17
richness 109-10, 111-12,113, 114,115
trees
allometric growth prediction 331
climatic controls on diversity 107
closed canopy forest 336
critical climatic thresholds 122

INDEX

energy budgets 110
heat 110
imbalance 403, 404
light 110
limits of growth 110
metabolic scaling 414, 415
size and number of individuals per sample
area 335, 336
stem growth rate 329, 330
structure 401, 403, 404
trophically similar species 45-6
tropical forest
bird density 355
density dependence 47, 48,54-5,120, 121
dispersal distance 56
fragmentation 211
linking mechanisms 117,119
mammals 210-11
NPP 115,116,122
regeneration opportunity 120
species aggregation 120
stem growth rate of trees 329, 330
subsistence hunting 211
tree allometric growth prediction 331
tropical provinces 96-7, 98
diversity 103
tropics
area 100,103
regional diversity 130, 131
Cenozoic 145-6
turnover 119-20

unified neutral theory 392
unified phenomenological theory of
biodiversity 31-40

vascular plants, WBE model 323-4,326-7

vegetation zonation, grazing around watering
points 259

Vulpia 260

warblers, leaf, feeding traits 401, 402
waste products, oceanic 132
wasteful strategies 313-14, 315
water
surface 124
see also marine environment; seawater
temperature
water—energy dynamics 109-10, 111-12,113,
114,115
seasonality 124
watering points, grazingaround 259
West, Brown and Enquist (WBE) model
322-5,326-7
biomass production rate 328
tissue density 329
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xylem conduits 323—4 zero-sumrule 45,46
multinomial distribution 47
Yule distribution 32-3 niche models 70
failure 37-8 zones of different areas 100

fitting to data 33, 34,35, 36,37
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