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Abies alba (silver fir), 414
abundance, variation across species’ range, 315,317
Accipiter gentilis (goshawk), 57,58
Acer, 17
Acer saccharum, 10, 11
adaptation, 440
aggressive interactions avoidance, 140
Aglaia, 8
Agropyron, 405
Alauda arvensis (skylark), 143,144
albatross, 83
alder (Alnus glutinosa), 413,414
Allee effect, 308,354, 355, 356,359
integral kernel-based models, 367, 368
integrodifference model, 369
stratified diffusion model, 360, 362
allele frequency data, 89-107
advantages/disadvantages, 90
dispersal pattern differences
detection in natural population, 98, 100, 101
testing difference, 101-2
For
derivation, 91-2
dispersal estimation, 90,439
estimation, 92-3
N, m (number of migrants) relationship, 94-6,95,
96
pairwise estimates for detecting restricted dispersal,
96-8,99
temporal variation studies, 106-7
testing, 93—4
GUST,, 92
mutation mechanisms, 104-6
95 1046
6(co-ancestry),92
allozyme markers
dispersal pattern studies, 101
insect dispersal studies, 38
seabird studies, 79

Alnus glutinosa (alder), 413,414
altitudinal movements, 41
amphibian larvae, artificial markers, 52
amplified fragment length polymorphisms (AFLPS)
insect dispersal studies, 38
yellow rust virulence mutations, 399,400,401
Androctonus australistoxin gene constuct, 190
Andropogon gerardii, 166
annuals
insect resource patches, 113
migration rate, 4
Anser caerulescens (snow goose), 147
Anser fabalis (bean goose), 140
Antarctic fur seal, 81
antennal sensilla, 125,126
ants
dispersal swarms, 26
seed dispersal, 5,7,16,417
aphids, 26,113,116-18,117, 129,437
antennal sensilla, 125,126
chemosensory abilities, 125-6, 127
condition-dependent dispersal, 146
dispersal distances, 121, 122
dispersal event sequence, 118-28, 119
directed movement towards hosts, 124-5
long-distance flight termination, 124
sailing with wind, 120—4
take-off, 120
dispersal-related mortality, 124
flight speeds, 114,117
monitoring networks, 29-30
ocelli, 124
Aphis fabae, 121, 122,125
Aphytis, 381
arctic fox, 418
ARGOS system, 53,76
Aricia agestis (brown argus), 272, 273,432
mark-release—recapture studies, 259-61, 260, 2623
Aricia artaxerxes (northern brown argus), 432
artificial markings, land vertebrates, 51-2
Arvicola terrestris (water vole), 414
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Asarum canadense, 416

Asteraceae, seed fat storage, 154,157
Atlantic cod (Gadus morhua), 146-7
Atlantic salmon {Salmo salar), 106
auditory stimuli, 239

Audouin’s gull (Larus audouinii), 79
Autographa californica, 175, 176, 189,190
Avena sativa (oat), 304

azimuthal bias in seed dispersal, 5

bacteria, 219-34
adaptive change, 225
role of plasmids, 226
cosmopolitan populations, 220
endemic populations, 220,221
horizontal gene transfer, 220,221-2,224,226
leaf-colonizing, 223,224
dispersal by phytophagous caterpillars, 229-33,231,
231,232
levels of dispersal, 221, 222,222-3
long-distance spore dispersal, 354
transposons, 2245
bacteriophages, 220,221,222
baculoviruses, 173-5
chitinase/cathepsin gene products, 175
destruction of host, 175-7, 176
lytic baculovirus gene products, 175-6
dispersal within insect populations, 175
genetic modifications for pest control, 174, 175,
177-8
AalT scorpion-toxin construct, 189, 190,190-1
fitness trade-offs, 178
models of competition with wild-type strains, 186,
187-91, 189, 190
population dynamics, 183
risk assessment, 181, 184, 187
host behaviour modification, 177, 187
insect—pathogen interaction models, 178-85, 182
diffusive instability, 184, 185
dispersal, 1834, 185, 186-7
occlusion bodies, 174,175,177,178
badger (Meles meles), 52
ballistic seed dispersal, 5, 7, 16
bands (rings), 52,53,59,60
microelectronic tags attachment, 76, 77
seabird/seal dispersal measurement, 74,78
barnacle goose { Branta leucopsis), 142, 143,147
bean goose (Anser fabalis), 140
bear ( Ursos arctos), 413,414
beaver { Castor fiber), 335,336,343
beech ( Fagus sylvatica), 413,414
behavioural approaches
butterfly dispersal, 272, 273,274
landscape-level dispersal, 336
behavioural observations, insect dispersal studies, 27,29
pest invasions forcasting, 30
Belding’s ground squirrel (Spermophilus beldingi), 146
Bemisia tabaci, 120
Bertholletia, 7
Beta vulgarisspp. maritima (sea beet), 101,101, 103,
1034

Betula, 17
bias in dispersal detection, 60, 61,66
distance-weighted sampling bias, 259, 261, 268
binary-coded wire tags, 53
biodiversity
consequences of climate change, 418-19, 420
threats from exotic introductions, 374, 375
biogeography, 303-21
impact of ecology, 313—14
impact on ecology, 314-19
range
dynamics, 305-13
structure, 304-5
biotic resistance, 379-80
biotrophic fungal pathogens, 395-408
asexually produced spores, 397,408
cereal—parasite coevolution, 405-7
emergence of virulent genotypes, 399,407-8
epidemiology, 402-5
host crop populations distribution, 397-8
host specificity, 395
gene-for-gene relationship, 395, 396, 397, 399
long-distance spore dispersal, 398,404-5,407,408
spread of virulence mutations, 399-401, 400, 401
obligate biotrophy, 395
population genetics, 398-401
sex as adaptation to host diversity, 407-8
sexual structures, 407,408
special forms (host specialization), 395,405,407
birds
artificial markers, 52
dispersal initiation, 64
exotic species establishment on islands, 381, 383,384,
384,385
metal rings (leg bands), 52
philopatry, 145
seed dispersal, 296,417
by caching, 5-6, 16, 19
by defecation, 5,7, 8,16, 19
determining seed source, 16
epizoochory, 19
long-distance, 56,7, 8,19
mechanistic models, 15
success-mediated dispersal, 145-6
see alsoseabirds
black-browed albatross, 77
black fly (Simulium vittatum), 142
black guillemot (Cepphus grylle), 81
black-tailed godwit (Limosa limosa), 140, 145,147
blackbird ( Turdus merula), 63
bleached markers, land vertebrates, 52
blue butterfly ( Cyaniris semiargus), 267
blue tit (Parus caeruleus), 143,144
Blumeria graminis
evolution, 405-6, 407
phylogeny, 4067
special forms, 395,405
Blumeria graminisf.sp. avenae, 395,406
Blumeria graminisf.sp. hordei, 395, 396,397
long-distance dispersal of virulent clones, 401
Blumeria graminis{.sp. secalis, 395,406
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Blumeria graminisf.sp. tritici, 406 Cakile,437
epidemiological study in China, 402, 402--5, 404 Calathea ovandensis, 287,293
bottlenecks Calidris canutus (knot), 142, 143
insect mitochondrial DNA studies, 40 California gnatcatcher ( Polioptila c. californica), 336
metapopulation dynamics, 205 California sea otter, 352
seabird/seal genetic studies, 79 Callorhinus ursinus (northern fur seal), 81
Bracon, 381 Calluna vulgaris, 167,287, 288
Branta b. bernicla (dark-bellied brent goose), 140 capture bias, 60
Branta b. hrota (light-bellied brent goose), 140 carabids, harmonic radar studies, 31
Branta leucopsis (barnacle goose), 142, 143, 147 carrion crow (Corvus corone), 142
Brassicaceae, seed fat storage, 154 carrying capacity, population models, 332, 333
breeding dispersal, 54, 55,55, 56,437 Castor fiber (beaver), 335,336,343
colonial breeding seabirds/seals, 80~3 cathepsin, baculovirus gene product, 175
depletion models, 140 causes of dispersal, 64,336,438
interference models, 140 seabirds/seals, 81-3
pre-/postnuptial movements, 56 cellular occupancy, 63—4
territorality, 141 Centaurea nigra, 285
breeding failure, 82 Cepphus grylle (black guillemot), 81
breeding site, seabird/seals, 73 Cerastoderma edule {cockle}, 145
population surveys, 74 Chamerion angustifolium, 167
Briza media, 163,163 Charadrius hiaticula (ringed plover), 141
Bromus, 405 cheat grass ( Bromus tectorum), 352, 361
Bromus tectorum (cheat grass), 352,361 checkerspot ( Euphydryas editha), 267
brown argus { Aricia agestis), 272, 273,432 chitinase, baculovirus gene product, 175
mark-release~recapture studies, 259-61, 260, 262-3 Chorthippus parallelus (grasshopper), 413,414
brown bear, 331 Chorthippus vagans (heath grasshopper), 422
brown trout (Salmo trutta), isolation by distance, 98, 100, cladocerans, 206,207
101 resting egg banks, 210
Brownian movements, 308 climate change, 314,410-24,440
Briinnich’s guillemot ( Uria lomvia), 81 biodiversity consequences, 418-19, 420
bryozoans, freshwater, 1978 conservation issues, 421
statoblasts, 197, 198 translocation projects, 422-3
temporal gene flow, 211 dispersal response, 413
buffer effect, 135,136-8, 139 since last glaciation,413-18
observational studies, 142, 143,144 evidence for warming, 41112
bumble bee, harmonic radar studies, 31,33, 34, 35 future greenhouse gas emissions, 412
Buteo buteo (buzzard), 57,58, 59,60, 62,63, 336, 344 impact on organisms, 412-13
butterfly dispersal, 257-75,437 advanced phenology,418
distances, 258 recent responses, 418
geographical barriers, 41 invasions, 423—4
habitat management programmes, 266, 267 past climate reconstructions, 411
harmonic radar studies, 31, 33 past migration rates, 41517, 416
long-distance, 262, 263,264,267-71 past migration routes, 413,414,415
consequences, 269,271 climate envelope analysis, 41819
indirect measurement methods, 267, 268 clipping, vertebrate markers, 51-2
mark-release—recapture studies, 259-66, 260, 265 clips, fish fins, 52
distance-weighted sampling bias, 259,261,268 cluster analysis, insect molecular marker studies, 39
finite area adjusted (FAA) model, 261, 262 co-ancestry (6),92
metapopulation biology, 258 cockle { Cerastoderma edule), 145
pattern-based study approaches, 271-2 coevolution, powdery mildews with cereals/grasses, 405-7
relationship to individual behaviour, 272, 273,274 Coleoptera
population dynamics, 266—7 flight polymorphism, 26
radio-tagging, 259 harmonic radar studies, 31
study methods, 258 collar tags, 53
swarms, 26 collared dove (Streptopelia decaocto), 308, 309, 352
synchrony in population fluctuations, 266 colonization, 64, 65
buzzard { Buteo buteo), 57, 58,59, 60, 62,63, 336, 344 butterfly dispersal studies, 258
competition trade-off, 161-7, 163
cabbage moth (Mamestra brassicael..),177,230, 231 effectiveness measures in seeds, 153
caddis fly, 31 leaf-colonizing bacterial dispersal by phytophagous
CAIC, 155 caterpillars, 229-33,231, 231,232
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colonization cont.
local species richness, 196
metapopulation dynamics, 195
plants, 291,292,292
plant recruitment, 279
gap dynamics, 2814, 282, 283
invasion of new areas, 279, 284-90
recolonization following extinction, 279
range margins expansion, 307-8
seal population dynamics, 79
spatial patterns, 269
zooplankton, 207,209
coloured markers, land vertebrates, 52
common guillemot { Uria aalge), 81
community structure
composition changes, 318, 319
consequences of climate change, 418-19
competition, 438
colonization trade-off, 1617, 163
definition, 163

exotic organisms establishment in disturbed habitats,

385
seed-limited abundance, 164-6, 165
Compsohalieus harrisi (Galapagos cormorant), 81
condition-dependent dispersal, 146
conidia, 397
wind-borne dispersal, 403, 404
Conopodium majus, 164
conservation, climate change issues, 421
conspecific attraction, 240
copepods, 206,207
resting egg banks, 210
Corvus corone (carrion crow), 142
Crategus monogyna (hawthorn), 423
crested newt { Triturus cristatus), 413, 414
crested tit ( Parus cristatus), 146
Cristatella mucedo
metapopulation dynamics, 205,211-12
microsatellite studies, 198, 200-2, 202, 203,205
mitochondrial DNA sequence data, 202, 203,
204-5
population genetic studies, 198-207, 199
statoblasts, 198,198,210
Cyaniris semiargus{blue butterfly), 267
Cytisus scoparius, 286

Dactylis, 405
Danaus plexippusL.,29
Daphnia, 207,209
Daphnia galeata, 207
dark-bellied brent goose ( Branta b. bernicla), 140
deer mouse ( Peromyscus maniculatus), 142
defecation-dispersed seeds, 16, 19
determining source, 16
long-distance dispersal, 5,7, 8
Deliaspp., 127

demographic parameters, variation across species’ range,

315,317,317
demographic stochasticity, 354
range expansion models, 356, 359, 365, 370
density-dependence, 332

density-dependent dispersal, 13448, 438,439
buffer effect, 135,136-8, 139
condition-dependent dispersal, 146
differential settlement, 145
exclusion, 145
experimental studies, 144
ideal despotic distribution, 135,136
ideal free distribution, 134-5, 135
mechanisms

depletion, 140
interference, 140
parasitism, 142
predation, 142
rank, 141
territorality, 141
observational studies, 142, 144
between sites, 142, 143
emigration, 142, 143
large-scale habitat use, 144
local buffer effects, 142, 143, 144
population dynamics, 146-7
Fisher’smodel, 173,174
processes, 1446
seeds, 5
sources and sinks, 135,136, 146
spatially explicit population models (SEPMs), 341
success-mediated dispersal, 145-6

density-dependent emigration, 142

Microtus oeconomus dispersal in experimental system,
249,250, 251,251

density-dependent fecundity, 141

depletion, 140

Diaeretiella rapae, 40

diamond-backed moth (Plutella xylostella), 38

differential settlement, 145

diffusion models, 64,354-9
fragmented habitats, 3567, 357, 358,359
long-distance dispersal, 355-6, 368-9

Dipsacus sylvestris, 287

Discestra trifolii, 233

disease outbreaks,314-15

dispersal
causes, 64,336,438
decision mechanisms in animals, 50—1
definition, 24, 54,55-6,73,328

ex-natal/extranatal movements, 56

pre-/postnuptial movements, 56
detection, 50,57-9, 58

animal size influence, 64, 66,66

bias, 60, 61,66

Ranges V software, 57,58,63

sampling, 59, 59

volunteer network observations, 59, 60
local species richness, 196, 197
recording process, 50
types,437-8

dispersal curves, 3,431-2
definition, 4-5
empirical, 5-8
empirically fitted models, 8-13, 9,10

larger spatial scales, 11, 12, 13-14
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source geometry, 10-11, 11,13-14 Eupristina belagaumensis, 124
field observation methods, 15-16 Evenstad project, 237-8, 240-52
determining source, 16 experimental manipulations, 240-1, 241, 242
genetic marker studies, 8990 experimental study organism, 241
mechanistic models, 8, 14-15 event-alert (EVAL) system, 57
overlapping EXAMINE, 30
methods for determining maternal source, 16 exclusion, 145
molecular study methods, 17 ex-natal movements, 56
statistical methods, 1617 exotic species see human-dispersed organisms
seed dispersal experimental model systems, 240
local, 18 extinction
long-distance, 18-21 climate change impact, 413,414
shape, 434-7,440-1 determinants of species’ range, 305,314
types of dispersal, 437-8 plant metapopulation dynamics, 291,292
dispersal distance role of seed banks, 292
aphids, 121, 122 extranatal movements, 56
fig wasps, 121
invasion patterns, 352-3 F-statistics, 91,92-3
long-distance dispersal, 3534 insect dispersal, 39
measurement methods, 353 Fabaceae, seed fat storage, 154
seeds, 3-4,13 faecal DNA markers, 51,89
spatially explicit population models (SEPMs), 339, 341, faecal isotope tags, 52
344, 345 Fagus, 17
dispersal limitation, 196, 280 Fagus sylvatica (beech), 413,414
forest, 281 Fahrenholz’srule, 406
gap colonization dynamics, 282 fairy prion (Pachyptila turtur), 81
zooplankton, 207,209 Falco tinnunculus (kestrel}, 60
dispersal movements, 308—10 fat storage in wind-dispersed seeds, 153, 154,156, 1567
dispersal-related mortality phylogeny, 155
aphids, 124 feather genotyping, 89
fig wasps, 124 Festuca, 286
spatially explicit population models (SEPMs), 333, Ficus burtt-davyi, 128
335 fig (Ficusspp.),116-17,118
distance-weighted sampling bias, 259,261 Anak Krakatau colonization, 121
finite area adjusted {(FAA) model, 261, 262 volatile attractants, 127-8,129
disturbed habitats, exotic organisms establishment, 385-6, fig wasps, 113,116-18,117,129,437
387 antennal sensilla, 125,126
DNA markers chemosensory abilities in host finding, 125,126,128,
insect dispersal studies, 38 129
tracking migration response to past climate change, dispersal distances, 121
413,414,415 dispersal event sequence, 118-28, 119
dominance hierarchies (rank}, 141 directed movement towards hosts, 125-8
downy mildews, 395 host-seeking local flights, 128
sexual structures, 407 long-distance flight termination, 124
zoospore dispersal, 397 sailing with wind, 120-4, 123
Drepanosiphum platanoidis, 120 take-off, 118,120
driftin home range, 56, 57,58 dispersal-related mortality, 124
flight speeds, 114,117
earclip tags, 53 host plant interactions, 117-18
Elisabethiella baijnathi, 120,124,128 ocelli, 124
ernigration, 238-9 fighting, 140
butterfly mark-release-recapture studies, 263-4, 265 F,91
empirical dispersal curve, 5-8 fish, fin clips, 52
environmental predation, seabird breeding dispersal, 82 F,91
Epilobium hirsutum, 167 forbs, invasion (linear foci) experiments, 284-5, 285, 286
epizoochory, 18,19 forest
long-distance seed dispersal, 5,6 development on oldfields, 296
Ericacinerea, 287,288 dispersal limitation, 281
Erinaceus europeus(hedgehog), 413,414 gap dynamics, 281,282,284
Eucalyptus, 7 succession, 295
Euphydryas editha (checkerspot), 267 fossil record, 413

© Cambridge University Press www.cambridge.org



http://www.cambridge.org/9780521549318
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-0-521-54931-8 - Dispersal Ecology

Edited by James M. Bullock, Robert E. Kenward and Rosie S. Hails
Index

More information

450 INDEX

founder events, 196
insect molecular marker studies, 40
metapopulation dynamics, 205
seal studies, 79
zooplankton dispersal, 209
fox { Vulpes vulpes), 56,336
Fraxinus americana, 10, 11
Fraxinus excelsior, 9
freeze-marking, land vertebrates, 52
freshwater invertebrates, 194-212
active/passive dispersal methods, 196-7
bryozoans, 197-8
dormant propagules, 196-7, 198
propagule banks, 210-11
zooplankton, 20610
Fgr
Cristatella mucedo gene flow study, 200, 201
derivation, 91-2
dispersal estimation, 90, 439
estimation, 92—3
in natural brown trout population, 98, 100, 101
NUeum (number of migrants) relationship, 946,95, 96
pairwise estimates
restricted dispersal detection, 96-8,99
testing differences, 101-2
vicariance differentiation from isolation by distance,
1024
temporal variation studies, 106-7
testing, 93—4
fulmar { Fulmar glacialis), 74
fungi
long-distance dispersal by spores, 354
see also biotrophic fungal pathogens

Gadus morhua (Atlantic cod), 146-7
Galapagos cormorant (Compsohalieus harrisi), 81
gap dynamics, 286
gap attainment ability, 281-2,284
gap composition determinants, 282, 283
plants, 281-4,294
gene flow, 89,272
Cristatella mucedo
microsatellite studies, 198,200-2, 202
mitochondrial DNA studies, 202, 203, 204, 204-5
insect dispersal studies, 39,40,41-2
patchy populations, 196
zooplankton, 206,207,209-10
seealso F-statistics; Fgr
gene-for-gene relationship, biotrophic fungi, 395, 396, 397
emergence of virulent genotypes, 399
genetic distance, insect mitochondrial DNA markers, 39
genetic drift, 196
zooplankton dispersal, 209
genetic markers, 51, 89,436
direct methods, 90
indirect methods, 90
insect dispersal studies, 27,31, 38-42
altitudinal movements, 41
butterflies, 258
data interpretation, 39-40,42,43
gene flow studies, 39,40

geographical barriers to population spread, 41
large-scale movements, 40-1
small-scale movements, 40,40
overlapping dispersal curves, 17
seabird/seal dispersal, 74, 78-9
philopatry, 81
spread through population, 89
tracking migration response to past climate change,
413,414,415
zooplankton populations, 206-7
see alsoallele frequency data
geographical information systems (GIS), 61,63
insect pest invasions forcasting, 30
Geophilla, 8
germinants enumeration, 15-16
costing study method, 19-21,20
global positioning system (GPS)
land vertebrate tagging, 53—4
seabird/seals tagging, 77
Globigerina bulloides, 436
Glyceria maxima, 163,163
goldenrod leaf beetle ( Trihabda virgata), 142
goshawk (Accipiter gentilis), 57,58
granulosis virus, 177
grasshopper (Chorthippus parallelus), 413, 414
grassland
forb invasion (linear foci) experiments, 2845, 285, 286
gap dynamics, 281, 282, 283,284
grazing effects, 281, 282
plantinvasion modelling, 285-6
grazing,281, 282
great tit (Parus major), 143,144, 145,335
greenhouse gas emissions, 411,412
grey plover ( Pluvialis squatarola), 144
grey seal (Halichoerus grypus), 74, 75,78,79, 82, 82
grey squirrel, 338,339
grid cells, spatially explicit population models (SEPMs),
329,331,332
ground beetles, 315,316
gulls, 81,82,83
gut contents, insect mark—recapture studies, 29
gypsy moth ( Lymantria dispar), 177
nuclear polyhedrosis virus interaction modelling, 179,
180,181,183,186-9

habitat, 60
definition, 328
modelling problems, 64
spatially explicit population models (SEPMs), 333, 334,
335,336
habitat corridors, 421
habitat fragmentation, diffusion model, 356-7, 357, 358,
359
habitat imprinting, 240
habitat patches
definition, 328
dispersal response to climate change, 421,422
spatially explicit population model (SEPM)
representations, 329,335,336
habitat selection, 239, 240,336
habitat specialists, 4323

© Cambridge University Press

www.cambridge.org



http://www.cambridge.org/9780521549318
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press
978-0-521-54931-8 - Dispersal Ecology

Edited by James M. Bullock, Robert E. Kenward and Rosie S. Hails

Index
More information

habitat tracking, 291, 310, 318,320, 440
habitat transience, 438
Haematopus ostralegus (oystercatcher), 141, 142, 145
Haliaeetus albicilla (white tailed sea eagle), 59,423
Halichoerus grypus{grey seal), 74, 75,78,79, 82,82
harbour seal ( Phoca vitulina), 74,79, 81
harmonic radar, insect dispersal studies, 27, 30, 31-3, 32,
34,35
hawthorn { Crategus monogyna),423
heath grasshopper (Chorthippus vagans), 422
heathland succession, 295, 296
hedgehog ( Erinaceus europeus), 413,414
Helianthemum nummularium, 260
Helicoverpa, 29,30
Heliothisspp.,30
Heliothis virescens, 28
Hemiptera, flight polymorphism, 26
Heracleum sphondylium, 164
herbs
migration rate, 3,4
seed dispersal, 19
local, 5,7
source geometry, 13
seed-limited abundance, 164,165
Hesperia comma (silver spotted skipper), 268, 269, 270,
308,432
Himalayan thar, 352
HIV,314
homerange, 54, 55,55,67
data collection bias, 60
definition, 567,328
drift, 56,57, 58
prevailing range, 56
spatially explicit population model (SEPM)
representations, 329,331, 332,333, 335,336
home range behaviour, 272
homingin salmon, 106-7
homogeneous landscape, 431-2
homogeneous patches, 433
Homoptera, flight polymorphism, 26
honey bees
dispersal swarms, 26,29
harmonic radar studies, 33
host—parasite coevolution
Fahrenholz’s rule, 406
powdery mildews with cereals/grasses, 4057
host-pathogen models, 178-85
dispersal, 1834, 185
host-pathogen population dynamics, 173-91
house finch, 352,367
human-dispersed organisms, 374-90
escape from parasitism in new habitats, 388-90, 389
habitats vulnerable to invasion, 376, 378-9
disturbance, 3856, 387
physical models, 379
island invasions, 375-6, 379-81, 380, 382,383,384,
384-5
organism reproductive potential, 387-8,388
species traits for successful invasion, 375, 376,378-9
proxy data sets, 379
threats to biodiversity, 374,375

INDEX 451

translocation projects, 422-3
transport mechanisms, 374-5, 385,386
Hura, 7
Hyalopterus pruni, 125
hybrid zones, 413,415
Hymenoptera, dispersal swarms, 26

ideal despotic distribution, 135, 136, 147
territorality, 136,141
ideal free distribution, 134-5, 135,147
buffer effect concept, 136-8, 139
interference, 140
immigration, 239-40
butterfly mark-release-recapture studies, 2634, 265
metapopulations, 293,294
Microtus oeconomusin experimental systemn, 245, 246
spatially explicit population models (SEPMs), 333
Impatiens, 7
implanted satellite transmitters, seabird/seal dispersal
measurement, 76
inbreeding avoidance, 238,242, 336,337,438
Microtus oeconomus dispersal in experimental system,
243,245
inbreeding depression, 90,354
incidence function model, 328
individual-based single-step models, 433,434
infinite alleles mutation model, 104
infinite island model, 94-5,95
influenza, 314
initiation phase, 64, 352
spatially explicit population models (SEPMs), 331-2,
341
insect dispersal, 24—43
active/passive features, 25-6
behavioural observations, 27,29
harmonic radar studies, 27, 30,31-3, 32, 34, 35
mark-recapture studies, 27-9, 28
modelling, 27,30
molecular genetic markers, 27,31, 38-42
polymorphism/polyphenism, 26
population monitoring, 25-6
scanning radar studies, 27
study aims, 25
study techniques, 2642
direct/indirect, 26—7,42
swarms, 26
tracking problems, 25-6
traps, 29-30
triggering factors, 25
vertical looking radar (VLR), 27, 30-1,33-8, 36,37
see alsowind-dispersed insects
insect pests
invasions forcasting, 25,30
vertical looking radar (VLR) monitoring, 35
insects
baculovirus interactions seebaculoviruses
exotic species establishment on islands, 380,380-1, 382,
384
flight behvaiour seesmall insect flight behaviour
integral kernel-based models, 354
long-distance dispersal, 362, 364-7, 366, 368, 368-70
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integrodifference model, 364, 365, 366, 369, 36970
interference, 140
intraspecific kleptoparasitism, 140
introns, insect dispersal studies, 38
invasion, 350
biotic resistance, 379
climate change response, 423—4
determinants of species’ range, 305,314
human-dispersed organisms, 375-6
islands, 375-6,379-81, 382,383,384, 384-5
stages (‘filters’) model, 377, 377-8
velocity, 3056, 306
see alsorange expansion
island model, 433
see alsoinfinite island model
islands
biotic resistance to invasion, 379—-80
invasions by human-dispersed organisms, 375-6,
379-81,380,382,383,384,384-5
vacant niches, 380
isolation by distance, 97
Cristatella mucedo microsatellite studies, 201
detection, 98,99
in natural brown trout population, 98, 100, 101
differentiation from vicariance, 102-4, 103
insect dispersal studies, 40
isotope tags, 52

Juniperus virginiana, 13
juvenile dispersal, 55, 56

k-alleles mutation model, 104
kestrel ( Falco tinnunculus), 60
kittiwake ( Rissa tridactyla), 81,83
knot (Calidris canutus), 142, 143

Lacerata agilis(sand lizard), 422
Lagopus lagopus (red grouse), 142
Land Cover Map of Great Britain, 63
land vertebrates dispersal
detection, 50, 54-60
experimental approaches, 64
maps, 50,60-3, 62,66
markers, 50,514, 52,66
animal size effects, 64, 66,66
models, 50,63—4
study methods, 50
landscape
definition, 328
heterogeneous, 433—4
homogeneous,431-2
types,431
landscape-scale studies
behavioural approaches, 336
insect mark-recapture studies, 28
plant dispersal, 279, 280, 290-8,437
large blue butterfly (Maculinea arion), 423
Larus audouinii (Audouin’s gull), 79
Larus occidentalis {western gull), 147
leaf-colonizing bacteria, 223,224
leg rings seebands

Lepidoptera
baculovirus pest control, 174
migration behaviour, 29
see alsobutterfly dispersal
Leucanthemum vulgare, 284, 285,285,286
life history characteristics
freshwater bryozoans, 197-8
gap colonization dynamics, 282,284
invasion pattern studies, 352
light-bellied brent goose (Branta b. hrota), 140
light loggers, seabird/seal dispersal measurement, 77
light traps, 29,38
pest insect invasions forcasting, 30
Limosa limosa (black-tailed godwit), 140, 145, 147
line sources, seed dispersal empirically fitted models,
10-11,11
Liporrhopalum tentacularis, 125,126,128
lizards, 64
local scale dispersal
plants, 279, 280-90
gap dynamics, 2814, 282, 283
invasion of new areas, 279, 284-90
range expansion, 350, 351
seeds, 5,7
dispersal curves, 18
study methods, 17-18
locust swarms, 26
Lonchocarpus pentaphylius, 9
long-distance dispersal, 350-70,410
bacterial spores, 354
butterflies, 262, 263,264, 26771
diffusion model, 355-6, 368-9
dispersal curve shape, 4347
dispersal distance, 353—4
during Holocene migration, 416-17
fungal spores, 354
biotrophic fungi, 397, 398—401
integral kernel-based models, 362, 3647, 366, 368,
368-9
range expansion, 350, 351,352
seeds,5-8,8,11,12,13-14, 18-21,354,417

stratified diffusion model, 359-62, 360, 361, 363,368—-9

viruses, 354
lost parasite hypothesis, 389
Lotus comiculatus, 285
Lymantria dispar (gypsy moth), 177

nuclear polyhedrosis virus interaction modelling, 179,

180,181,183,186-9

Maculinea arion (large blue butterfly), 423

Mamestra brassicae L. (cabbage moth), 177,230, 231, 232,

233
mammals
dispersal causality, 64
seed dispersal
by defecation, 16, 18
local, 5
long-distance, 5, 8,8, 18
Maniola jurtina (meadow brown), 274
maps
land vertebrates dispersal, 50, 60-3, 62,66
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raster data, 61, 62,63
vector data, 61, 62
mark-release—recapture studies, 257
butterfly dispersal, 258, 259-66, 260, 265
long-distance dispersal events, 262, 263, 266
density-dependent dispersal, 142, 143
dispersal distance measurement, 353
distance-weighted sampling bias, 60,259, 261,268
finite area adjusted (FAA) model, 261, 262
home range concept, 54
insect dispersal, 27-9, 28
essential criteria, 27
forensic markers, 29
genetic markers, 28-9
landscape-scale studies, 28
recapture problems, 27-8
mass markings, 59
modelling approaches, 264
seabird/seal dispersal, 74, 76-8,80-1
volunteer networks, 59
Markov chains, 310
matrix areas, 328

spatially explicit population models (SEPMs), 333, 334,

335,336

meadow brown ( Maniola jurtina), 274
meadow grasshopper, 413
measles, 314
measurement of dispersal

land vertebrates, 50, 54—60

seabirds/seals, 73-9
mechanistic dispersal curve models, 8, 14-15
Meles meles (badger), 52
Melitaea cinxa, 439

mer (mercuric resistance) genes, 221, 222,222,223,224

plasmids, 225,226
dispersal experiments, 228-9
metapopulation dynamics, 194-6, 195
Cristatella mucedo, 205,211-12
plantdispersal, 290-4,292, 293

differentiation from seed bank emergence, 292,293

independent dynamics of populations, 291
periodic extinctions, 291,293

recolonization of unoccupied sites, 291,292,293

seabird/seal dispersal, 80
synchrony in population fluctuations, 266
metapopulations, 290,291,315,328,432-3,439
butterflies, 258
persistence, 64,269
Metrosideros, 436
Metrosideros collina, 436
Metrosideros polymorpha, 436
microsatellites
Cristatella mucedo gene flow, 198,200-2, 202, 203,
205
Fgrestimation in natural populations
Atlantic salmon, 1067
brown trout, 98
mutation rates, 104—6
insect dispersal, 38,39, 40, 41,41
parentage analysis, 89
pollen dispersal, 89

INDEX 453

seal dispersal, 79
seed dispersal, 89
microtransponders (passive integrated transponders;
PITs)
butterfly tagging, 259
land vertebrate tagging, 52-3
seabird/seal tagging, 78
Microtus oeconomus (root vole), 136,238,240
avian predation, 244, 246
dispersal in experimental system, 2424
Evenstad project study, 241
spatiotemporal population dynamics, 244-5, 245
conceptual model, 245-7, 246
mathematical model, 247-9, 250, 251,251
transfer movements, 244
migration
behavioural cues in insects, 29
definition, 24
long-distance seed vectors, 5
ratein terrestrial plants, 3—4
mildews
distribution of host populations, 398
see alsodowny mildews; powdery mildews
Milvus milvus (red kite), 59, 344,423
Mimosa pigra, 286
minisatellites, insect dispersal studies, 38
mistletoe ( Phrygilanthus sonoroe), 292
mitochondrial cytochrome b gene, seabird dispersal
studies, 79
mitochondrial DNA markers
Cristatella mucedo, 202, 203,204-5
insect dispersal studies, 38,39
bottlenecks, 40
demographic assessments, 39
founder effects, 40
interpopulation nucleotide divergence data, 39
maximum parsimony methods, 39
seabird dispersal studies, 79
molecular markers see genetic markers
monkseal, 77
monkeys, seed dispersal, 8
moths
harmonicradar studies, 33
pheromones, 126,126
Mount St Helens eruption, 295
moving phase see transfer movements
multilocus probes, 38
muskrat { Ondatra zibethicus), 306,352
mymarid wasps, 129
Myrmica sabuleti, 422
Myzus persicae, 125

natal dispersal, 54, 55,55, 56,437
ex-natal/extranatal movements, 56
proximate factors, 238
ultimate causes, 238-9

N, m (number of migrants), 90
Cristatella mucedo gene flow, 200,201
Fg relationship, 9,94-6,95

Neogloboquadrina pachyderma, 436

northern brown argus (Aricia artaxerxes), 432
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northern fur seal ( Callorhinus ursinus), 81
Nucifraga,5
nuclear polyhedrosis virus, 175, 176,177,179

oak (Quercusspp.),7,16,17,413,414
oat (Avena sativa), 304
observational studies

butterfly dispersal, 258

land vertebrates dispersal, 51
oceanic planktonic foraminifera, 436
olfactory stimuli, 239

see alsovolatile attractants
olive baboon { Papio anubis), 141
Ondatra zibethicus (muskrat), 306, 352
Orthopteran dispersal swarms, 26
Osmoderma eremita, 27
ostracods, 206
outbreeding depression, 90
oystercatcher (Haematopus ostralegus), 141,142, 145

Pachyptila turtur (fairy prion), 81
Pagodroma nivea (snow petrel), 81
Papio anubis (olive baboon), 141
Pararge aegeria (speckled wood), 268
parasitism
density-dependent dispersal, 142
exotic species establishment in new habitats, 388-90,
389
seabird breeding dispersal, 82
parentage analysis, 89
partridge ( Perdix perdix), 142
Parus caeruleus (bluetit), 143,144
Parus cristatus (crested tit), 146
Parus major (great tit), 143, 144, 145,335
passerines, 338-9
passive integrated transponders (PITs) see
microtransponders
PATCH, 331
patches
buffer effect, 135,136-8, 139
butterfly dispersal
larval host plants, 258
mark-release—recapture studies, 259-66
gene flow, 196
homogeneous, 433
ideal free distribution, 134-5, 135
insect population dynamics, 113
local species richness, 196, 197
metapopulation dynamics, 194-6, 195
Microtus oeconomusdispersal in experimental system,
245,246,246
range distance, 352
seed dispersal empirically fitted models, 10-11, 11
sources and sinks, 136
see also habitat patches
patchy populations, 4323
differentiation from metapopulations, 294
spatially explicit population models (SEPMs), 329, 332,
333
Pedicularis furbishiae, 292-3
Perdix perdix (partridge), 142

Peromyscus maniculatus (deer mouse), 142
Petasites hybridus, 167
pheromone traps for insects, 29
pest invasion forcasting, 30
philopatry, 147
British birds, 145
colonial seabirds, 80,81, 147
seals (pinnipeds), 81
Phoca vitulina (harbour seal), 74,79, 81
Phorodon humuli, 121,125
photographic identification, seabirds/seals, 78
Phragmites australis, 167
Phrygilanthus sonoroe (mistletoe), 292
phylogenetically independent contrasts (PICs), seed fat
storage study, 154, 155, 156-7
Phylogophora meticulosa, 233
Picea engelmannii, 12
Picea glauca, 12
pine sawyer beetle, 367
pine wilt disease, 367
pinnipeds seeseals
Pinus, 7,7,19
Pinus strobus, 9
plague, 352
planktonic foraminifera, 436
plant dispersal, 279-98,437
invasion of new areas, 279, 284-90
forb invasion (linear foci) experiments, 284-5, 285,
286
modelling studies, 285-7, 288,289, 289
landscape scale, 279, 280,290-8,437
established species (metapopulations), 290-4,292,
293
pseudocolonization from seed banks, 292
succession, 294-7
local scale, 279, 280-90
gap dynamics, 2814, 282, 283
migrational velocity, 3—4
see alsoseed dispersal
plant fungal pathogens seebiotrophic fungal pathogens
plasmids, 220,221,222
dispersal by self-transfer, 226-9
distribution, 222-3
vertical persistence, 225-6
platform transmitter terminals (PTTs), 534,76
size,76
Platypodium elegans, 9
Plebejus argus (silver studded blue butterfly), 422
Plodia interpunctella, 177
Plutella xylostella (diamond-backed moth), 38
Pluvialis squatarola (grey plover), 144
Poa, 405
Poaceae, seed fat storage, 154
pocket gopher—chewing lice relationship, 406
Polioptila c. californica (California gnatcatcher), 336
pollen diagrams, 314
pollen dispersal, 89-90, 102
fig wasp behaviour, 121
pollenrecord, 318,413,415,416,418
population composition, 318-19
population dynamics, 439
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butterfly dispersal, 266-7
density-dependent dispersal, 146—7
host—pathogen, 173-91

Microtus oeconomusdispersal in experimental system,

244-5,245
conceptual model, 245-7, 246
mathematical model, 247-9, 250, 251,251
seabird/seal dispersal, 74, 79-80
see also metapopulation dynamics
population structure, 439
post-fledgling dispersal, 55
postnuptial movements, 56
powdery mildews, 395
cereals/grasses coevolution, 405-7
epidemiological study in China, 402,402-5
loss of host resistance, 399
sexual structures {cleistothecia), 407
wind-dispersed conidia, 397
long-distance dispersal, 398
predation
density-dependent dispersal, 142
seabird breeding dispersal, 82
prenuptial movements, 56
prey depletion, 140
prey disturbance, 140
propagule banks, freshwater invertebrates, 210-11
Prunella vulgaris, 285
Prunus, 17,127
Pseudomonas, 220,221
Pseudomonas fluorescens SBW25,223

dispersal by phytophagous caterpillars, 229-33, 231,

231,232
plantassociation, 223
plasmids, 223
dispersal experiments, 227,227-9
Pteridium aquilinum, 167
Puccinia graminis, 405
Puccinia striiformis, 396,408
Puccinia striiformisf.sp. tritici, 396,402
long-distance spore dispersal, 401,405

spread of virulence mutations, 399-401, 400,401

population genetics, 398-401

resistant wheat cultivars
breakdown of resistance, 399
production, 398-9

Quaternary climate change, 413
Quaternary ecology, 314

Quercus ilex, 422

Quercusspp. (0ak),7,16,17,413,414

rabies, 352
radio tags, 55, 56,60
butterflies, 259
insects, 27
land vertebrates, 53—4
Microtus oeconomus (root vole), 241
seabirds/seals, 74
random amplified polymorphic DNA (RAPDs)

Cristatella mucedo metapopulation dynamics, 205

insect dispersal studies, 38-9

INDEX 455

range, 304-13,439-40
biotype accessibility, 305-7
range centre versus margins, 307
waiting times for return of favourable conditions,
307
biotype variation, 315
community composition changes, 318, 319
demographic parameter variations, 315, 317,317
dynamics, 305-13,314
dispersal movements of individuals, 308-10
simulations, 310-12, 311, 312,313
habitat consistency, 315
habitat tracking, 318
margins, 307-8,315
radial distance, 352
scattering distance, 352
shifts due to climate change, 314
speciation processes, 320
structure, 304-5
see alsohome range
range expansion, 350
diffusion model, 354-9
distance versus time curves, 351,352
expansion phase, 352
initial establishment phase, 352
integral kernel-based models, 362, 3647, 366
long-distance dispersal, 350, 351,352
satellite colonies, 350, 351
saturation phase, 352
short-distance dispersal, 350, 351
stratified diffusion model, 359-62, 360
Ranges V software, 57, 58,63
rank (dominance hierarchies), 141
raptors, 51,58
raster maps, 61, 62,63
recruitment, 3
seal population dynamics, 79
statistical methods, 17
recruitment curve, 5
red deer, 352
red fox, 331
red grouse (Lagopus lagopus), 142
red kite ( Milvus milvus), 59, 344,423
red squirrel ( Sciurus vulgaris), 146,335,338
remnant populations, 292,294
remote imaging, raster maps, 63
rescue effect, 315
resource competition, 238,242,243
resource patchiness, 113
restriction fragment length polymorphisms (RFLPs)
dispersal pattern studies, 101,102
insect dispersal studies, 38
mitochondrial DNA, 39
Rhianthus minor, 284, 285,285, 286,287,289, 289, 289—
90
Rhopalosiphum padi, 124,127
rice water weevil, 352
ringed plover (Charadrius hiaticula), 141
rings seebands
Rissa tridactyla (kittiwake), 81,83
rodents, local seed dispersal, 5, 7
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root vole see Microtus oeconomus
rotifers, 206, 207
resting egg banks, 210
rusts, 395
distribution of host populations, 398
sexual structures (telia), 407
wind-dispersed uredospores, 397
long-distance dispersal, 398

Salmo salar (Atlantic salmon), 106
Salmo trutta (brown trout), isolation by distance, 98, 100,
101
sampling, dispersal detection, 59,59
sand lizard ( Lacerata agilis), 422
satellite-based tagging, 53,76
butterfly dispersal, 259
seabird/seal dispersal, 74,76
implanted tags, 76
satellite colonies, 350, 351,352, 354,359
Scabiosa, 7
scanningradar, 27
Sciurus carolinensis (squirrel), 63
Sciurus vulgaris(red squirrel), 146, 335,338
sea beet (Beta vulgarisspp. maritimay), 101,101, 103,
1034
sea eagle (Haliaeetus albicilla), 59, 423
seabirds, 72-84
breeding range changes, 74
breeding strategy, 72
colonial breeding, 73,79
dispersal mechanisms, 81-3
philopatry, 80,81
dispersal, 72
genetic analysis, 74,78-9,81
mark-recapture studies, 74, 768, 801
measurement, 73-9
patterns, 80—1
population dynamics, 74, 79-80
proximate causes, 81-3
social behaviour, 73, 83
foraging range, 72, 76,834, 84
individual reproductive value, 73,83
seals (pinnipeds), 72—-84
breeding range changes, 74
breeding strategy, 72
colonial breeding, 73,79
dispersal mechanisms, 82,82
dispersal, 72
genetic analysis, 74,78-9,81
mark-recapture studies, 74, 768
measurement, 73-9
patterns, 80,81
philopatry, 81
population dynamics, 74, 75, 79-80
proximate causes, 81-3
social behaviour, 73,83
foraging range, 72,76, 84
individual reproductive value, 73
seed banks, 159,292,293
seed dispersal, 3-21, 89,90, 102
azimuthal bias, 5

definition, 4-5
density dependence, 5
dispersal curves, 3
line/small patch sources, 10-11, 11
distances, 13
scales, 3—4
effectiveness measures, 152-3
empirically fitted models, 8-13, 9,10
larger spatial scales, 11, 12,13-14
gap colonization dynamics, 281-2, 283,284
local,5,7,17-18
long-distance, 5-8, 8,11, 12,13-14,354,417
study methods, 18-21
microsatellites, 89
plant migration rate since last glaciation, 415-17
population expansion models, 286
trade-offs, 152-68
vectors, 5-8, 7, 8,417
primary/secondary, 5,6
wind-dispersed trees, 8—15
seed examination in litter, 15
costing of study method, 19-21,20
seed-limited abundance, 164-6, 165
seed persistence in soil, 152, 157-60, 160
seed traps, 15
costing of study method, 19-21,20
local scale invasion studies, 287,289,290
seedlings examination, 15-16
Senecio vulgaris, 286
Setaria, 7
shrew, 413,414
shrimps, 89
shrubs
heathland succession, 295
seed-limited abundance, 164
Silene dioica, 293
silver fir (Abies alba), 414
silver spotted skipper ( Hesperia commay), 308,432
silver studded blue butterfly (Plebejus argus), 422
Simulium vittatum (black fly), 142
singlelocus probes, 38
single-step individual-based models, 433,434
single-stranded conformation polymorphisms (SSCPs),
insect dispersal studies, 38
skin slough genotyping, 89
skipper ( Hesperia commay), 268,269, 270
skunk (Spinachia spinachia), 142
skylark (Alauda arvensis), 143,144
small insect flight behaviour, 113, 114-16
dispersal event sequence, 118-28, 119
directed movement towards hosts, 124-8
long-distance flight termination, 124
sailing with wind, 120—4
take-off, 118,120
visual stimuli responses, 125
volatile attractant responses, 125-8
snakes, 53
snow goose { Anser caerulescens), 147
snow petrel ( Pagodroma nivea), 81
social behaviour, seabird/seal dispersal, 73, 83
sooty tern (Sterna fuscata), 81
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Sorghastrum nutans, 166
source—sink dynamics, 135,136,291
butterfly dispersal, 266,267
density-dependent dispersal, 146
metapopulations, 293,293
patchy populations, 294
plant colonization processes, 281
spatial autocorrelation, insect molecular marker studies,
39
spatial contact models, 64
spatially explicit population models (SEPMs), 64,327-46,
433-4
definitions, 328
dispersal behaviour uncertainty, 342-3
modelling for management recommendations,
343
modelling for research, 3435
dispersal-related mortality, 333,335
dispersal representation, 330,331,331-5, 334
consequences of uncertainty, 338-42, 340, 342
dispersal distance, 339, 341, 344, 345
evaluation, 336-7
initiation phase, 331-2, 341
moving phase, 333
parameter values, 337,338
stopping phase, 333
empirical data incorporation, 335
evaluation of structural assumptions, 335-7
map data, 60
population spatial structure representations, 329, 330,
331,331,332
consequences of misrepresentation, 342
evaluation, 335-6
primary predictions, 338
secondary predictions, 337-8
speciation, 320
species richness, 196, 197
speckled wood ( Pararge aegeria), 268
Spermophilus beldingi (Belding’s ground squirrel), 146
Spinachia spinachia (skunk), 142
Spodoptera exempta, 26,29
Spodopteraspp., 30
spotted owl, 335,343
squirrel (Sciurus carolinensis), 63
squirrel ( Tamiasciurus hudsonicus), 56
squirrels, 51
starling, 352
statoblasts, 197, 198,210
sediment core studies, 205
stepping stone models, 97,195-6,433
mutation effects, 106
Sterna fuscata (sooty tern), 81
stratified diffusion model, 354
long-range dispersal, 359-62, 360, 361, 363,368—9
streamer tags, 53
Streptopelia decaocto (collared dove), 308, 309, 352
stress, seabird breeding dispersal, 83
success-mediated dispersal, 145-6
succession, 294-7
suction traps, 29, 30, 38
swarms, 26

INDEX 457

tag bias, 60
tags
active, 53—4, 59,64, 66-7
artificial, 51-2
butterfly dispersal studies, 258
dispersal detection, 57
animal size influence, 64, 66,66
genetic see genetic markers
land vertebrates, 50,514, 52, 64,66—7
passive, 52-3
sampling sizes, 59
seabird/seals, 74,76
Tamiasciurus hudsonicus (squirrel), 56
Tapesia yallundae, 399
Taraxacum officinale, 4
terns, 81,83
territorial behaviour, 136, 141
Microtus oeconomus (root vole), 241
6 (co-ancestry), 92
thrush ( Turdus philomelos), 63
Tilia americana, 9
tracking, 257
dispersal detection, 57
insect dispersal studies, 27
trade-offs, 167-8, 440
baculovirus genetic modifications for pest control,
178
colonization—competition, 161-7, 163
direction—distance for small flying insects, 11415, 115,
129
seed dispersal, 152-68
transfer movements, 239
spatially explicit population models (SEPMs), 333
translocation projects, climate change response, 422-3
transponders see microtransponders
transposons, 224—5
insect dispersal studies, 38
traps
insect dispersal studies, 29-30
trap networks, 29
insect pest invasions forecasting, 30
tree top disease (Wipfelkrankheit), 177
trees
heathland succession, 295
migration rate, 3,4
since last glaciation, 415,416
seed dispersal, 19
local, 5,7
long-distance, 8,437,440
wind, 8-15,19-21
seed-limited abundance, 165
Trichoplusia ni, 189,190
Trihabda virgata (goldenrod leaf beetle), 142
Triticum ventricosum, 399
Triturus cristatus (crested newt), 413,414
tsetse fly, 33
Turborotalita quinqueloba, 436
Turdus merula (blackbird), 63
Turdus philomelos (thrush), 63
Typha latifolia, 167
Typhaspp., 167
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unweighted pair group method with arithmetic wheat yellow rust disease see Puccinia striiformisf.sp. tritici
averages (UPGMA), insect molecular marker wheat yellow rust disease-resistance gene introgression,
studies, 39 3989
uredospores, 397 white tailed sea eagle ( Haliaeetus albicilla), 59,423
long-distance wind-borne dispersal, 405 wind-dispersed fungal spores, 397
virulent mutations dispersal, 399,401 biotrophic fungi, 398,402,407
Uria aalge (common guillemot), 81 epidemiological study in China, 403, 404
Uria lomyia {Briinnich’s guillemot), 81 long-distance spread of virulent clones, 399-401,
Ursos arctos (bear), 413,414 400,401
wind-dispersed insects, 25, 113-29
vector maps, 61, 62 small insect flight behaviour, 113,114-16
vertebrates direction/distance trade-offs, 114-15,115,129
population dynamics, 237-52 flight speed/body size relationship, 114,114
spatially explicit population models (SEPMs), 327-46 plant volatile compound responses, 115-16, 116
see alsoland vertebrates dispersal stimuli for ending flight, 115-16
vertical looking radar (VLR) visual stimuli responses, 115
insect dispersal studies, 27,30-1,33-8, 36 suction trap monitoring, 29, 30
diurnal periodicity, 37, 37 vertical looking radar (VLR) monitoring, 37
target identification, 38 wind-dispersed seeds, 296
insect pest migrations monitoring, 35 chemical composition, 153~7
vicariance, isolation by distance differentiation, 102—4, 103 fat storage, 153, 154-6,156
Viola, 7 determining source, 16
viruses, long-distance dispersal, 354 dispersal distance, 153
visible markers, land vertebrates, 66 dispersal effectiveness measures, 153
artifical, 52 local dispersal, 5, 7
natural, 51 long-distance dispersal, 5,6,8,11, 12,13-14
volunteer sampling networks, 59 primary dispersal, 19
visual stimuli, 239 secondary dispersal on snow, 18
Microtus oeconomusdispersal in experimental system, persistence in soil, 157-60, 160
244,246 terminal velocity data, 153
small insect flight behaviour, 115,120, 124 trees
aphid, 125 data collection methods, 19-21,20
fig wasp, 125 empirically fitted dispersal models, 9,9-11,10, 11, 12,
volatile attractants 13-14
aphid chemosensory abilities, 125-6, 127 mechanistic dispersal models, 14
figtree, 127-8,129 wingtags, 53
fig wasp chemosensory ability, 125, 126, 129 winter dispersal, 55, 56
moth pheromones, 126,126 Wipfelkrankheit (tree top disease), 177
small insect flight behaviour, 115-16, 116,120, 124, wire tags, binary-coded, 53
125-8
volunteer network observations, 59, 60 zooplankton, 206-10
Vulpes vulpes (fox), 56,336 dispersal capabilities, 206, 207
Vulpia fasciculata, 417,423 ecological studies, 207, 208,209,211
gene flow, 206,207,209-10
Wahlund effect temporal, 211
Cristatella mucedo, 201,212 local adaptation, 211,212
resting propagule banks, 210 population genetic studies, 206-7
water vole (Arvicola terrestris), 414 sexual reproduction, 212
western gull (Larus occidentalis), 147 zoospores, 397
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