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Accipiter gentilis. See goshawk
Accipiter nisus. See sparrowhawk
Acrocephalus paludicola, 257, Seewarbler, aquatic
Acrocephalus agricola. See warbler, paddyfield
Acrocephalus arundinaceus. See warbler, great

reed
Acrocephalus palustris. See warbler, marsh
Acrocephalus schoenobaenus. See warbler, sedge
Acrocephalus scirpaceus. See warbler, reed
Actitis hypoleucos. See sandpiper, common
Aegithalos caudatus. See tit, long-tailed
Aegolius funereus. See owl, Tengmalm’s
Agelaius phoeniceus. See blackbird, red-winged
Aimophila aestivalis. See sparrow, Bachman’s
Alauda arvensis. See skylark
Alectoris rufa. See partridge, red-legged
Ammodramus savannarum. See sparrow,

grasshopper
Anas acuta. See pintail
Anas crecca. See teal
Anas penelope. See wigeon
Anser albifrons flavirostris. See goose, Greenland

white-fronted
Anser anser. See goose, greylag
Anser brachyrhynchus. See goose, pink-footed
Anthus campestris. See pipit, tawny
Anthus novaeseelandiae. See pipit, Australian
Anthus petrosus. See pipit, rock
Anthus pratensis. See pipit, meadow
Anthus trivialis. See pipit, tree
Apus apus. See swift
Aquila chrysaetos. See eagle, golden
Ardea alba. See egret, great white
Ardea cinerea. See heron, grey
Ardea purpurea. See heron, purple
Arenaria interpres. See turnstone
Asio flammeus. See owl, short-eared
Asio otus. See owl, long-eared
Athene noctua. See owl, little
avocet, 335
Aythya marila. See scaup
Aythya ferina. See pochard

Aythya fuligula. See duck, tufted

bee-eater, 82
bellbird, crested, 464
bittern, 152, 255, 258, 259, 260–263, 268,

270, 522
bittern, little, 257
blackbird, 64, 67, 71, 72, 83, 85, 114, 165,

180, 337
blackbird, red-winged, 493
blackcap, 5, 135, 165, 369–370, 371
bluethroat, 66, 74, 84, 243, 244, 257
bobolink, 493
Bombycilla garrulus. See waxwing
Bonasa bonasia. See grouse, hazel
Botaurus stellaris. See bittern
bowerbird, golden, 472
brambling, 11, 78
Branta bernicla. See goose, brent
Branta leucopsis. See goose, barnacle
Bubo scandiacus. See owl, snowy
Bubulcus ibis. See egret, cattle
Bucephala clangula. See goldeneye
bullfinch, 49, 68, 71, 165
bunting, cirl, 153, 160, 188, 191
bunting, corn, 165, 181, 185, 188, 494
bunting, indigo, 141
bunting, Lapland, 240, 244
bunting, ortolan, 54, 106, 108, 185
bunting, reed, 165, 244, 255, 256, 258,

309, 310
bunting, rock, 110
bunting, snow, 78, 240, 242, 244
Burhinus oedicnemus. See stone-curlew
bustard, great, 152, 189, 192
bustard, little, 152, 183, 187, 189, 193
Buteo buteo. See buzzard
Buteo lagopus. See buzzard, rough-legged
buzzard, 48, 70, 192, 211, 296, 297
buzzard, rough-legged, 243, 244

Calcarius lapponicus. See bunting, Lapland
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Calidris alba. See sanderling
Calidris alpina. See dunlin
Calidris canutus. See knot, red
Calidris maritima. See sandpiper, purple
Calidris mauri. See sandpiper, western
Calidris minuta. See stint, little
Calidris temminckii. See stint, Temminck’s
Calidris tenuirostris. See knot, great
Calyptorhynchus latirostris. See cockatoo,

Carnaby’s black
capercaillie, 69
Caprimulgus europaeus. See nightjar
Carduelis flammea. See redpoll
Carduelis cannabina. See linnet
Carduelis carduelis. See goldfinch
Carduelis chloris. See greenfinch
Carduelis flavirostris. See twite
Carpodacus erythrinus. See rosefinch
Certhia familiaris. See treecreeper
Chaetura pelagica. See swift, chimney
chaffinch, 49, 165
Charadrius alexandrinus. See plover, Kentish
Charadrius hiaticula. See plover, ringed
Charadrius marginatus. See plover, white-

fronted
Charadrius melodus. See plover, piping
Charadrius morinellus. See dotterel
Charadrius peronii. See plover, Malaysian
Charadrius vociferus. See killdeer
chickadee, black-capped, 107, 109
chickadee, Carolina, 109
chiffchaff, 5, 51, 81, 129, 165, 369–370
chough, 66
Chroicocephalus ridibundus. See gull, black-

headed
Ciconia ciconia. See stork, white
Cinclus cinclus. See dipper
Circaetus gallicus. See eagle, short-toed
Circus aeruginosus. See harrier, marsh
Circus cyaneus. See harrier, hen
Circus pygargus. See harrier, Montagu’s
Clangula hyemalis. See duck, long-tailed
Climacteris picumnus. See treecreeper, brown
Coccothraustes coccothraustes. See hawfinch
cockatoo, Carnaby’s black, 469
Columba livia. See pigeon, feral
Columba oenas. See dove, stock
Columba palumbus. See woodpigeon
cormorant, 336
corncrake, 152
Corvus brachyrhynchos. See crow, American
Corvus corax. See raven
Corvus cornix. See crow, hooded
Corvus corone. See crow, carrion
Corvus frugilegus. See rook
Corvus monedula. See jackdaw
Coturnix coturnix. See quail
cowbird, brown-headed, 489
Cracticus tibicen. See magpie, Australian
crake, Baillon’s, 257
crake, little, 257
crake, spotted, 255, 258, 267, 268

crane, 244, 255, 259, 266–267, 268
Crex crex. See corncrake
crossbill, 11, 162
crow, American, 17
crow, carrion, 43, 48, 141, 165, 211, 296, 297
crow, hooded, 75, 83, 337
cuckoo, 186, 211, 212, 244, 255
Cuculus canorus. See cuckoo
curlew, 210, 211, 213, 216, 222–225, 230, 255,

257, 278, 283, 335, 337, 338, 396
curlew, Eskimo, 496
Cyanistes caeruleus. See tit, blue
Cygnus olor. See swan, mute

Delichon urbica. See martin, house
Dendrocopos leucotos. See woodpecker, white-

backed
Dendrocopos major. See woodpecker, great

spotted
Dendrocopos medius. See woodpecker, middle

spotted
Dendrocopos minor. See woodpecker, lesser

spotted
Dendroica caerulescens. See warbler, black-

throated blue
Dendroica virens. See warbler, black-throated

green
dickcissel, 109
dipper, 243, 244, 245
diver, black-throated, 244
diver, red-throated, 244
Dolichonyx oryzivorus. See bobolink
dotterel, 82, 240, 241, 242, 243, 244, 245, 247,

248, 249
dove, collared, 84, 165
dove, stock, 70, 72, 165
dove, turtle, 130, 136, 165, 185
Dryocopus martius. See woodpecker, black
duck, long-tailed, 244, 336
duck, tufted, 244, 336
dunlin, 210, 211, 213, 216, 222, 224, 230, 240,

242, 244, 247, 248, 278, 311, 312, 313, 316,
335, 337, 338

dunnock, 67, 70, 114, 165, 361

eagle, booted, 192
eagle, golden, 66, 210, 211, 220, 221, 244
eagle, short-toed, 192
egret, cattle, 257
egret, great white, 257
egret, little, 68, 257, 336
Egretta garzetta. See egret, little
eider, 336, 340
Emberiza cia. See bunting, rock
Emberiza cirlus. See bunting, cirl
Emberiza citrinella. See yellowhammer
Emberiza hortulana. See bunting, ortolan
Emberiza schoeniclus. See bunting, reed
Empidonax minimus. See flycatcher, least
Empidonax virescens. See flycatcher, Acadian
Eolophus roseicapillus. See galah
Eopsaltria australis. See robin, eastern yellow
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Eremophila alpestris. See shorelark
Erithacus rubecula. See robin

Falco cherrug. See falcon, saker
Falco columbarius. See merlin
Falco naumanni. See kestrel, lesser
Falco peregrinus. See falcon, peregrine
Falco rusticolus. See gyrfalcon
Falco subbuteo. See hobby
Falco tinnunculus. See kestrel
falcon, peregrine, 84, 210, 211, 220, 221,

244, 310
falcon, saker, 72
Ficedula albicollis. See flycatcher, collared
Ficedula hypoleuca. See flycatcher, pied
Ficedula parva. See flycatcher, red-breasted
fieldfare, 243, 244
firecrest, 71
flycatcher, Acadian, 44
flycatcher, collared, 370, 435
flycatcher, least, 50, 51
flycatcher, pied, 47, 48, 69, 114, 370–372, 433,

435, 436–439, 445, 446, 447, 517
flycatcher, red-breasted, 370
flycatcher, spotted, 165, 362
Fringilla coelebs. See chaffinch
Fringilla montifringilla. See brambling

galah, 461, 469
Gallinago gallinago. See snipe
Gallinago media. See snipe, great
Garrulus glandarius. See jay
Gavia arctica. See diver, black-throated
Gavia stellata. See diver, red-throated
Glaucidium passerinum. See owl, pygmy
godwit, bar-tailed, 312, 314, 315, 335, 337
godwit, black-tailed, 21, 47, 278, 283,

284–288, 294, 297, 312, 314, 316, 319, 320,
323, 342, 399

goldcrest, 68, 71, 107, 165
goldeneye, 336
goldfinch, 165
goosander, 66
goose, barnacle, 82, 312
goose, brent, 311, 312, 315
goose, Greenland white-fronted, 210, 211
goose, greylag, 50, 68, 211, 312
goose, pink-footed, 50, 55, 68, 81, 312
goose, white-fronted, 312
goshawk, 47, 73, 74, 78, 81, 83, 211
great tit, 106
greenfinch, 165
greenshank, 158, 211, 213, 216, 222, 224,

244, 248
grouse, black, 129, 136, 158, 210, 211,

216–222, 228, 230
grouse, hazel, 77
grouse, red, 158, 208, 210, 211, 213, 216–219,

228, 244
Grus grus. See crane
gull, black-headed, 68, 165, 211, 257, 309,

310, 336

gull, common, 54, 67, 69, 82, 211,
310, 336

gull, great black-backed, 211, 336, 341
gull, herring, 67, 68, 74, 81, 83, 211,

310, 341
gull, lesser black-backed, 74, 211, 310, 336
Gypaetus barbatus. See vulture, bearded
gyrfalcon, 244

Haematopus ostralegus. See oystercatcher
harrier, hen, 73, 158, 211, 215, 221, 228,

244, 257
harrier, marsh, 152, 255, 258, 263, 268
harrier, Montagu’s, 74
hawfinch, 165
heron, grey, 68, 336, 338
heron, purple, 257
Hieraaetus pennatus. See eagle, booted
Hippolais icterina. See warbler, icterine
Hippolais polyglotta. See warbler, melodious
Hirundo rustica. See swallow, barn
hobby, 257
honeyeater, 50
honeyeater, yellow-faced, 461
hoopoe, 162, 181, 182, 183, 188
Hylocichla mustelina. See thrush, wood

Ixobrychus minutus. See bittern, little

jackdaw, 165, 337
jay, Siberian, 22, 106, 362
jay, 22, 165
Jynx torquilla. See wryneck

kestrel, lesser, 189, 193
kestrel, 48, 165, 185, 244
killdeer, 494
kite, red, 76, 211
knot, great, 313, 394, 397, 398
knot, red, 312, 313, 316, 322, 323, 335, 338,

385–386, 387–401

Lagopus lagopus. See grouse, red
Lagopus muta. See ptarmigan
Lanius collurio. See shrike, red-backed
Lanius minor. See shrike, lesser grey
Lanius senator. See shrike, woodchat
lapwing, 47, 52, 165, 185, 186, 190, 191, 211,

213, 216, 225, 255, 278, 283, 288–292, 293,
294, 297, 298, 299, 335, 338, 494

lark, calandra, 189
Larus argentatus. See gull, herring
Larus canus. See gull, common
Larus fuscus. See gull, lesser black-backed
Larus marinus. See gull, great black-backed
Lichenostomus chrysops. See honeyeater, yellow-

faced
Limosa lapponica. See godwit, bar-tailed
Limosa limosa. See godwit, black-tailed
linnet, 110, 136, 165
Locustella naevia. See warbler, grasshopper
Lophophanes cristatus. See tit, crested
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Loxia spp. See crossbill
Lullula arborea. See woodlark
Luscinia megarhynchos. See nightingale
Luscinia svecica. See bluethroat

magpie, 48, 74, 83, 141, 165, 297
magpie, Australian, 461
Malurus lamberti. See variegated fairy-wren
Manorina melanocephala. See miner, noisy
Manorina. See honeyeater
martin, house, 165
meadowlark, eastern, 493
Melanitta fusca. See scoter, velvet
Melanitta nigra. See scoter, common
Melanocorypha calandra. See lark, calandra
Melanodryas cucullata. See robin, hooded
Melospiza melodia. See sparrow, song
merganser, red-breasted, 336
Mergus merganser. See goosander
Mergus serrator. See merganser, red-breasted
merlin, 210, 211, 214, 219, 221,

244, 310, 501
Merops apiaster. See bee-eater
Milvus milvus. See kite, red
miner, noisy, 461, 468
Molothrus ater. See cowbird, brown-headed
Motacilla citreola. See wagtail, citrine
Motacilla flava. See wagtail, yellow
Muscicapa striata. See flycatcher, spotted
myna, common, 469

nightingale, 69, 73, 129, 130, 165, 171, 361,
369–370, 371

nightjar, 130, 158
Notiomystis cincta. See stitchbird
Nucifraga caryocatactes. See nutcracker
Numenius arquata. See curlew
Numenius borealis. See curlew, Eskimo
Numenius phaeopus. See whimbrel
nutcracker, 66
nuthatch, 64, 109, 159, 165, 360

Oenanthe oenanthe. See wheatear
Oreoica gutturalis. See bellbird, crested
osprey, 72, 74, 83
Otis tarda. See bustard, great
Otus asio. See owl, eastern screech
ouzel, ring, 66, 210, 211, 227, 228, 230,

243, 244
ovenbird, 41, 105
owl, barn, 185, 189
owl, eastern screech, 83
owl, little, 425
owl, long-eared, 185
owl, pygmy, 48, 49, 66
owl, short-eared, 49, 211, 215, 244, 257
owl, snowy, 240, 244, 245
owl, tawny, 161, 165
owl, Tengmalm’s, 43, 48, 66
oystercatcher, 68, 79, 83, 278, 284, 294, 316,

318, 321, 322, 335, 336, 337, 338, 341, 389

Pandion haliaetus. See osprey
Panurus biarmicus. See tit, bearded
parakeet, ring-necked, 159
parrot, paradise, 461
partridge, grey, 165, 180, 185, 189, 497
partridge, red-legged, 185
Parus major. See tit, great
Passer domesticus. See sparrow, house
Passer montanus. See sparrow, tree
Passerina cyanea. See bunting, indigo
Perdix perdix. See partridge, grey
Periparus ater. See tit, coal
Perisoreus infaustus. See jay, Siberian
Petroica goodenovii. See robin, red-capped
Phalacrocorax carbo. See cormorant
phalarope, red-necked, 244
Phalaropus lobatus. See phalarope, red-necked
Philomachus pugnax. See ruff
Phoenicurus ochruros. See redstart, black
Phylloscopus bonelli. See warbler, Bonelli’s
Phylloscopus collybita. See chiffchaff
Phylloscopus inornatus. See warbler, yellow-

browed
Phylloscopus proregulus. See warbler, Pallas’s
Phylloscopus sibilatrix. See warbler, wood
Phylloscopus trochilus. See warbler, willow
Pica pica. See magpie
Picoides arcticus. Seewoodpecker, black-backed
Picoides tridactylus. See woodpecker, three-toed
Picus viridis. See woodpecker, green
pigeon, feral, 165, 499
pintail, 244
pipit, Australian, 461
pipit, meadow, 66, 81, 112, 161, 180, 210, 211,

220–221, 226–227, 242, 244, 309
pipit, rock, 337
pipit, tawny, 189
pipit, tree, 81, 129, 158
Platalea leucorodia. See spoonbill
Plectrophenax nivalis. See bunting, snow
plover, golden, 47, 107, 158, 190, 210, 211,

213, 216, 222–225, 240, 242, 243, 247, 248,
335, 337, 338

plover, grey, 312, 315, 335, 342
plover, Kentish, 335, 336, 344
plover, Malaysian, 344, 345
plover, piping, 344
plover, ringed, 244, 247, 312, 324, 335, 336,

337, 338, 344, 345
plover, white-fronted, 344
Pluvialis apricaria. See plover, golden
Pluvialis squatarola. See plover, grey
pochard, 336
Poecile atricapillus. See chickadee, black-capped
Poecile carolinensis. See chickadee, Carolina
Poecile montanus. See tit, willow
Poecile palustris. See tit, marsh
Pooecetes gramineus. See sparrow, vesper
Porzana pusilla. See crake, Baillon’s
Porzana parva. See crake, little
Porzana porzana. See crake, spotted
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Prionodura newtonia. See bowerbird, golden
Prunella modularis. See dunnock
Psephotus pulcherrimus. See parrot, paradise
Psittacula krameri. See parakeet, ring-necked
ptarmigan, 65, 66, 210, 240, 241, 242, 244,

245, 248
Pyrrhocorax pyrrhocorax. See chough
Pyrrhula pyrrhula. See bullfinch

quail, 152

rail, water, 255, 258
Rallus aquaticus. See rail, water
raven, 18, 72, 75, 81, 83, 211, 216, 244
Recurvirostra avosetta. See avocet
redpoll, 66, 165
redshank, 211, 216, 244, 248, 255, 257, 278,

283, 288–292, 294, 295, 299, 310, 311, 312,
325, 335, 337, 338

redstart, 68, 70, 165, 181, 182, 362,
370–372

redstart, American, 43, 50, 52, 444
redstart, black, 67
redwing, 112
Regulus ignicapillus. See firecrest
Regulus regulus. See goldcrest
Remiz pendulinus. See tit, penduline
robin, 64, 67, 70, 114, 165
robin, eastern yellow, 461
robin, hooded, 471
robin, red-capped, 114
rosefinch, 138
rook, 165, 170
ruff, 244, 247, 278, 284

sanderling, 335, 337, 338
sandpiper, common, 244, 335
sandpiper, green, 210
sandpiper, purple, 240, 243, 244, 245, 247,

335, 337, 338, 341, 342, 346
sandpiper, western, 316
sandpiper, wood, 244, 248, 257, 267–268
Saxicola rubetra. See whinchat
Saxicola torquatus. See stonechat
scaup, 244, 336
Scolopax rusticola. See woodcock
scoter, common, 244, 336
scoter, velvet, 244, 336
Seiurus aurocapilla. See ovenbird
Setophaga ruficilla. See redstart, American
shelduck, 41, 310
shorelark, 240
shrike, lesser grey, 187
shrike, red-backed, 48, 157, 185
shrike, woodchat, 185
Sitta europaea. See nuthatch
skua, arctic, 211
skua, great, 211
skua, long-tailed, 244
skylark, 48, 160, 165, 169, 179, 180, 182, 184,

185, 186, 187, 189, 191, 211, 221, 226–227,
231, 242, 244, 309, 310, 497

snipe, 211, 216, 222, 224, 225, 244, 255, 257,
278, 284–287, 300, 335, 491

snipe, great, 243, 244, 245, 247
Somateria mollissima. See eider
sparrow, Bachman’s, 114
sparrow, Brewer’s, 18
sparrow, grasshopper, 114
sparrow, house, 72, 165, 499, 501
sparrow, song, 443
sparrow, tree, 165, 185
sparrow, vesper, 494
sparrowhawk, 22, 47, 48, 73, 165, 310,

435, 436
Spiza americana. See dickcissel
Spizella breweri. See sparrow, Brewer’s
spoonbill, 257
starling, 71, 84, 165, 180, 258, 337, 384, 461,

469, 499, 501
Stercorarius longicaudus. See skua, long-tailed
Stercorarius skua. See skua, great
Stercorarius, parasiticus. See skua, arctic
Sterna hirundo. See tern, common
Sterna paradisaea. See tern, arctic
Sternula albifrons. See tern, little
stint, little, 336
stint, Temminck’s, 244
stitchbird, 426
stonechat, 181, 210, 211, 216, 227
stone-curlew, 152, 160, 183, 185, 191
stork, white, 82, 411
Streptopelia decaocto. See dove, collared
Streptopelia turtur. See dove, turtle
Sturnella magna. See meadowlark,

eastern
Sturnus tristis. See myna, common
Sturnus vulgaris. See starling
swallow, barn, 493, 501
swan, mute, 81
swift, chimney, 501
swift, 70, 72, 165, 501
Sylvia atricapilla. See blackcap
Sylvia borin. See warbler, garden
Sylvia communis. See whitethroat
Sylvia curruca. See whitethroat, lesser
Sylvia undata. See warbler, Dartford

Tadorna tadorna. See shelduck
teal, 211, 244, 310
tern, arctic, 211
tern, common, 309
tern, little, 68
Tetrao tetrax. See grouse, black
Tetrao urogallus. See capercaillie
Tetrax tetrax. See bustard, little
thrush, mistle, 67, 71
thrush, song, 67, 71, 78, 165
thrush, wood, 384
tit, bearded, 255, 258, 259, 264, 268, 434
tit, blue, 64, 72, 107, 162, 165, 258,

367–369
tit, coal, 65, 68, 71, 107, 165, 367, 419
tit, crested, 49, 107, 109, 114, 367, 368
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tit, great, 49, 76, 105, 114, 162, 165, 367–369,
412, 413, 419, 432, 438

tit, long-tailed, 165
tit, marsh, 71, 162, 165, 356, 367–369
tit, penduline, 257
tit, willow, 49, 69, 71, 107, 165, 367–369
treecreeper, 106, 165
treecreeper, brown, 471
Tringa glareola. See sandpiper, wood
Tringa nebularia. See greenshank
Tringa ochropus. See sandpiper, green
Tringa totanus. See redshank
Troglodytes troglodytes. See wren
Turdus iliacus. See redwing
Turdus merula. See blackbird
Turdus philomelos. See thrush, song
Turdus pilaris. See fieldfare
Turdus torquatus. See ouzel, ring
Turdus viscivorus. See thrush, mistle
turnstone, 312, 322, 323, 335, 337, 338,

342, 346
twite, 107, 211, 227, 228, 230, 244, 310, 325
Tyto alba. See owl, barn

Upupa epops. See hoopoe

Vanellus vanellus. See lapwing
variegated fairy-wren, 461
Vireo olivaceous. See vireo, red-eyed
vireo, red-eyed, 11
vulture, bearded, 423, 425

wagtail, citrine, 257
wagtail, yellow, 165, 185, 187, 244, 255
warbler, aquatic, 257
warbler, black-throated blue, 44
warbler, black-throated green, 52
warbler, Bonelli’s, 370
warbler, Cetti’s, 255, 258
warbler, Dartford, 130

warbler, garden, 5, 135, 165, 361, 369–370, 371
warbler, grasshopper, 211, 255
warbler, great reed, 257, 259
warbler, icterine, 440
warbler, marsh, 255, 257
warbler, melodious, 162
warbler, paddyfield, 257
warbler, Pallas’s, 51
warbler, reed, 4, 255, 258
warbler, Savi’s, 255, 258, 259, 265–266, 268
warbler, sedge, 255, 258
warbler, willow, 5, 112, 135, 165, 211, 244,

369–370, 371
warbler, wood, 48, 69, 370–372
warbler, yellow-browed, 51
waxwing, 11
wheatear, 23, 66, 112, 152, 211, 227, 242, 243,

244, 337
whimbrel, 211, 216, 223, 230, 244,

248, 336
whinchat, 112, 152, 211, 227, 255
whitethroat, 129, 135, 165, 181, 211, 255
whitethroat, lesser, 66, 129, 130, 135, 165
wigeon, 211, 244, 310
woodcock, 358
woodlark, 114, 130, 158, 181, 182
woodpecker, black, 359, 365
woodpecker, black-backed, 486
woodpecker, great spotted, 165, 365–366
woodpecker, green, 18, 165, 365
woodpecker, lesser spotted, 162, 165,

365–366
woodpecker, middle spotted, 65, 89, 365
woodpecker, three-toed, 65, 66, 69
woodpecker, white-backed, 69, 486
woodpigeon, 67, 70, 72, 74, 83, 160
wren, 65, 67, 70, 83, 165, 211, 258
wryneck, 181, 182, 183, 185, 186, 189

yellowhammer, 165, 179, 181, 184
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nocturnal foraging, 340
non-estuarine intertidal shores
bird assemblages, 334–337
resources and habitat use, 337–341

origins of wintering populations, 310–312
predation risk, 49, 315, 316, 340, 391
prey density threshold, 391
recreation and disturbance, 323–324,

344–345
roosting, 312–313, 325, 394, 398
saltmarsh
bird assemblages, 309
erosion, 310, 324–325
grazing, 310

seaduck, 336
sea-level rise, 310, 324–325, 343–344
seaweed. See strandline resources
shell-fishing, 321–323, 400
strandline resources, 341–343, 344, 346
supratidal habitat use, 341–343
water quality, 320–321, 345–346
winter ranges of waterbirds, 311–312
within-estuary distribution, 312–315, 388,

389, 390, 392, 396
colonisation. See habitat occupancy
competition

interspecific competition, 20, 21, 24–25,
49–50, 79, 135, 341, 367, 384–385, 401,
468–469

interspecific territoriality, 49
intraspecific competition, 20, 21, 53–54,

79–80, 318, 340–341, 397, 401, 420
connectivity. See landscape structure
conservation strategy, 116, 142–143, 195,

269–270, 272–273, 372–373, 472–473,
488, 503–505, 523–527

conspecific attraction, 12, 23, 50, 98, 105, 521
corridor. See landscape structure

Delaware Bay, USA, 396–397
density compensation, 100
density-dependent processes, 21, 114
disease, 26–27, 79, 386, 398–399
dispersal

adaptation to climate change, 440–448
and habitat choice, 25
and landscape structure, 101, 108–109, 117,

172, 369, 491, 521
dispersal limitation, 41, 54, 99

ecological trap, 23, 40, 137, 139, 278, 300, 521
ecosystem services, 193, 229, 522, 527
ecotone, 126, 128, 142, 143
edges

age of edge, 140
compared with young-growth, 128–130
distributional edge effects, 139–140, 468
edge avoidance. See edge sensitivity
edge contrast, 98
edge-effect distance, 136, 140
edge-effect mechanisms, 103, 139

edge selection and exploitation, 99, 106,
137, 261, 262, 264, 265, 358

edge sensitivity, 97, 98, 105–106, 137
‘edge species’, 129
internal vs external edge effects, 138
landscape context, 138, 470
origins of ‘edge species’, 127
predation edge effects, 103–104,

140–141, 468
regional differences, 138–139
resources at edges, 139–140
types of edge effect, 136–138, 139

estuaries. See coastal and intertidal
environments

eutrophication. See wetland environments
extinction debt, 471

farmland. See agricultural environments
fens. See wetland environments
filtering of assemblages, 100, 110, 115, 471,

492
fire, 110, 128, 209, 225, 358, 454, 463, 464,

485, 486
foraging movements, 106–108, 217,

223–224
foraging site selection

birds of prey, 220–222
breeding waders, 223, 242, 284–292
effect of sward structure, 179–182, 183
estuarine waders, 313, 314, 388, 390,

391–393, 394
grouse, 217–218, 242
tits, 24, 49, 50, 367–368
wetland birds, 261–262, 264
woodpeckers, 365–366

forest environments. See also edges, habitat
fragmentation, gap-crossing, young-
growth

area sensitivity, 114
Australian forests, 465, 470
boreal forest, 19, 106, 110, 112, 483–488
breeding migrants – resource needs,

369–372
canopy height, 355, 356
caterpillar abundance and timing, 359–360,

367–368, 419, 434–436, 438, 439
cavities, 358–359, 365–366, 367–369
classification as ‘woodland birds’, 163–172
clear-felling, 363, 364, 369, 370, 486–487
climate change, 362, 372, 434–440
continuous cover systems. See group-

felling, selection systems
coppice, 5, 131, 357, 363–364, 368, 370, 371
dead and decaying wood, 358–359, 360,

365–366, 367, 485, 487
declines in Australian birds, 470
deer, 361, 370, 372
early successional stages. See young-growth
Fennoscandia, 18, 24, 112, 484–488
field layer, 355–356, 357, 369–370
fire and salvage logging, 486
fragmentation effects, 108–109, 488
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forest environments (cont.)
gaps, 75, 107–108, 358, 364
geographical variation
in food mismatching, 435–436
in habitat use, 67–72

group-felling, 363, 364, 368, 370
growth stage, 360–361, 365, 366, 369,

484–486
high forest. See clear-felling, group-felling,

selection systems
management, 362–364, 366, 368–369, 370,

372, 486–488
masting. See seeds and fruit
mountain forests, 78, 419
natural structures, 363, 364
North America–Europe comparison, 27–28,

483–492
population regulation, 22
predation risk, 48, 49, 371
relative use of conifers and broadleaves,

64–65, 68–69, 359, 436–440
resource subsidy by streams, 52
resources, 353–359
roosting, 367
salvage fire and salvage logging, 358
seeds and fruit, 355, 356, 360, 368, 436
selection systems, 364, 368, 370
shrub layer, 44, 355–356, 369–370
tits – resource needs, 367–369
tree-canopy attributes, 353–355,

359–360
tree species composition, 44, 77–78, 358,

359–360
tree thinning, 362, 369
trophic change, 435
woodfuel, 372
woodpeckers – resource needs,

365–366
fruit, 132–133
functional response, 55, 389, 390, 399

Galápagos finches, 24
gap sensitivity, 99
gap-crossing, 49, 103, 107–108, 491
generalisation about biological systems,

409–410, 518–520
geographical variation

and edge effects, 138–139
and landscape structure, 114–115
forests, 67–72, 489
mountain and moorland, 65–67, 210–216,

242–245
wetlands, 67, 68, 256–257

Gotland, Sweden, 65
grassland environments. See also agricultural

environments, wetland environments
(wet grassland)

North America, 492–493
grazing and browsing

cattle, 226, 291
deer, 219, 361, 370, 372, 409
geese, 310

livestock unspecified or mixed, 292–295,
310, 463–464

sheep, 209, 219, 221, 225, 226, 361, 372

habitat
as a species trait, 516–518
classifying species by habitat, 160–172
concepts of habitat, 6, 383, 384–385, 414,

421
definitions of related terms, 7–8
extent, 14, 268, 523–524, 525
functional responses, 55
grain, 14, 15, 16, 95, 97
habitat extent, 97
human perception, 6–8, 77, 516
role in speciation, 24
saturation and undersaturation, 53–54, 56,

76, 79, 81
species-specific relationships, 4, 131, 135,

255–256, 314, 337–338, 369–370
habitat change. See also habitat

fragmentation, historical landscapes
and habitat quality, 39
avian responses, 54, 79, 80, 115, 127–128,

162–163, 259–260, 319–326, 343–346,
400–401, 463–471, 489–490

in Australian landscapes, 454–456,
463–469

in European landscapes, 150, 151–160
in North American landscapes, 481–483,

486–487, 493
habitat choice. See habitat selection
habitat copying, 12, 13, 50, 432–433
habitat creation and restoration, 49, 93–95,

108, 125, 142–143, 190–193, 253,
268–272, 300, 325–326, 522, 523–527

habitat fragmentation. See also area, edges,
gap-crossing, habitat change,
landscape structure

adaptation of species, 127–128
concepts and theories, 459, 468
gap-sensitive species, 107–108
habitat configuration vs. extent, 93
of boreal forests, 488
of cultural landscapes, 153–158, 490–491,

518–519, 524
recent vs. ancient fragmentation, 79, 93,

115, 139, 140, 150
responses of Australian birds, 463–471
threshold responses, 55, 97, 490

habitat generalists. See habitat
specialisation

habitat heterogeneity
and habitat restoration, 524–527
at the farm scale, 184–187
at the landscape scale, 187–190
in crops and grassland, 178–184
in relation to climate change, 142, 526
mosaics and patchiness, 43, 106, 116,

133–136, 143, 153–158, 172, 226,
241–242, 495

role in population regulation, 22, 112–114
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habitat loss. See habitat change, habitat
fragmentation

habitat networks. See habitat creation and
restoration

habitat occupancy. See also geographical
variation, habitat quality, habitat
selection

colonisation of new habitat, 13, 65–67,
72–73, 74, 80–85

definition, 7
explanatory axes, 385–387
food and energy balance, 399–400
multiple influences, 37, 45–46, 55–56,

385–387, 399–400, 517
physiological constraints, 386, 397–398
prey density threshold, 391

habitat quality. See also habitat occupancy,
habitat selection

and area, 105
and feeding conditions, 284–292, 387–393,

399–400
and habitat heterogeneity, 22
and landscape structure, 117
and moult, 42
and predation, 42, 295–298
and rare species, 76
and recreational disturbance, 324
and reproductive success, 12, 41–42
and resources, 39–40
and survival, 41, 42
carry-over effect, 42–43
change in quality, 163, 436–440
definition, 7, 39
density as a measure, 40–42, 45
intrinsic or fundamental habitat quality,

39, 40
patch quality, 44, 523–524, 525
post-breeding habitat, 42
realised habitat quality, 39, 40
scale of measurement, 11, 43–44
surrogate measures, 38, 39, 45

habitat restoration. See habitat creation and
restoration

habitat selection. See also conspecific
attraction, habitat copying, habitat
occupancy, habitat quality,
heterospecific attraction

and the niche concept, 383, 384–385, 414,
417–418

at range extremes, 418, 419, 428, 522
behavioural flexibility and plasticity, 12–13,

163, 396–397, 409–410, 411, 428, 518
change in habitat selection, 13, 73,

436–440, 448
colonisation of new habitat. See habitat

occupancy
cues, 9–11, 520
cultural factors, 54–55
definition, 7
disease, 26–27, 79, 386, 398–399
explanatory axes, 385–387
food supply, 78

habitat imprinting, 13, 82
habitat recognition, 9–13
hierarchical processes, 13, 14, 383–384
individual and within-species variation,

391–393, 409–410, 410–412, 428,
516–518, 519, 529, See also geographical
variation

individual specialisation, 4, 45
local adaptation, 45, 77, 443, 444–448
maladaptive habitat selection, 23, 41,

529, See also ecological trap
microhabitat selection, 16, 17–18, 44,

134–136
natal and previous experience, 12, 54, 82
non-ideal habitat selection. Seemaladaptive

habitat selection
non-linear responses, 55
perception (psychological) factors, 80–82
personality, 411–412
physiological constraints, 386, 393,

397–398
proximate and ultimate factors, 9–11
site fidelity/tenacity, 12, 54, 82, 84,

283–284, 327
social attraction, 82
speed of habitat selection, 15
stochasticity, 45
temporal scale effects, 15

habitat specialisation, 37, 43, 79–80, 86, 137,
150–151, 157, 162–163, 237, 471, 492,
517–518, 521

habitat specialists. See habitat
specialisation

habitat structure. See also habitat
heterogeneity, landscape structure

definition, 7
foliage density, 5, 11, 18, 44, 140, 356, 357,

369–370
sward structure, 178–184, 284, 288, 289,

297
young-growth, 130–132, 133, 134–136, 357,

369–370
habitat suitability. See habitat quality
habitat training, 54
habitat use. See habitat occupancy,

habitat selection
definition, 8

habitat variegation, 459
heterospecific attraction, 12, 26, 46–47, 98, 105
hidden leks, 51
historical landscapes, 127–128, 152, 208–209,

454–456, 481–483, 503, 529. See also
Vera’s model

history of research, 3, 4, 9, 20
Holme Fen, England, 154
homogenisation, 163, 167, 190, 259, 500, 523

intertidal habitats. See coastal and intertidal
environments

island biogeography theory, 100, 111
islands, 64–65, 212, 213, 215
isolation. See landscape structure
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Lake Engure, Latvia, 259
Lake Huron, Michigan, 52
land abandonment, 127, 152, 192, 493, 496
landscape change. See habitat change
landscape complementation

and edges, 106, 129, 137
and seasonality, 107
definition, 8, 77, 99
in cultural landscapes, 161, 521
in farmland birds, 186–187, 495
in forest birds, 18, 363, 491
in moorland birds, 227, 228
in wetland birds, 261, 265, 268
young-growth, 136

landscape restoration. See habitat creation
and restoration

landscape structure. See also edges, habitat
fragmentation, predation and
predation risk, gap-crossing

attributes and definition, 8, 95
connectivity, 108–109, 523–527
functional measurement, 521
isolation, 99, 108–109

landscape supplementation
and species mobility, 103
definition, 8, 99
in farmland birds, 495
in forest birds, 491
in moorland birds, 223–224
use of intertidal and inland habitats,

342–343
LiDAR, 155, 356
life-history

individual traits and decisions, 409–410,
417–418, 426, 434

strategies, 25–28

matrix quality hypothesis, 99
Mediterranean shrubland, 65, 130, 133, 134
microclimate, 78, 139, 140, 353, 358
migrants and migration systems. See also

carry-over effects
and urbanisation, 499
breeding habitats in forests, 369–372
evolution of habitat selection, 25–28
geographical differences, 27–28, 489
migratory connectivity, 319
mismatching with food, 439–440, 448
stopover ecology, 19, 42, 52, 133, 140, 272,

396–397, 524
models

behaviour-based models, 117, 317–318,
322, 345

bird–climate models, 412–413, 421
bird–habitat models, 12, 56, 75–76,

421–424, 520, 521
Continua–Umwelt landscape model, 460,

462
despotic distribution model, 21, 40
detectability issues, 422–424
foraging models, 415, 416
habitat suitability models, 422, 423

ideal free distribution model, 21, 40, 341,
386–387

integrated populationmodels, 424, 425, 427
key-patch model, 100, 110, 111
landscape continuum model, 459–460, 461
leapfrog model of habitat colonisation, 84
mainland-island model. See key-patch

model
optimisation models, 414–416, 418
theoretical models of habitat selection,

20–22
mosaics. See habitat heterogeneity
mountain and moorland environments

arctic-alpine bird assemblages, 240–242
arctic-alpine specialists and generalists,

237, 240, 244
blanket bog, 207, 213–214, 224
effects of vegetation mosaics, 220, 226,

241–242
flushes and wet areas, 217, 218, 223,

224–225
geographical variation, 65–67, 210, 242–245
grazing pressure, 219, 221, 225, 226, 227,

229, 239, 245, 246, 247, 248
grouse moor management, 209, 218–219,

221, 225
habitat selection and quality

arctic-alpine birds, 240–242
birds of prey, 219–222
grouse, 216–219
passerines, 226–227, 242
waders, 222–225

heather moorland, 207, 216–219
island bird assemblages, 212, 215
moorland bird assemblages, 210, 211
regional variation in Britain, 210–216
Scandinavia, 210, 216, 238–239,

242–245, 247
scrub and woodland expansion, 229,

248–249
treeline habitats, 238, 243, 247
vegetation types and zones, 207–208,

238–239
mudflats and sandflats. See coastal and

intertidal environments

nest-boxes, 432–433, 491
nest site selection

arctic-alpine birds, 241–242
birds of prey, 219–220
forest migrant birds, 369, 370–371
ground-nesting birds, 182–183
grouse, 217
hole-nesting birds, 64
tits, 367
waders, 222–223
wetland birds, 67, 69, 261, 263, 264, 265, 266
woodpeckers, 365

niche gestalt, 17
non-native and invasive species, 158–159,

260, 464, 499
North America compared with Europe
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boreal forest, 484–486, 502
conservation approaches, 496–497,

503–505
farmland, 492–497, 502
landscape change, 481–483, 489–490
research approaches and questions,

485–486, 488, 494–496, 499–500, 503
temperate forest, 489–492, 502
urban, 497–501, 503

optimal foraging, 20, 388, 415–416
Oulanka forest reserve, Finland, 112

parasites. See disease
patchiness. See habitat heterogeneity
perceptual trap, 23
population processes. See also buffer

effect/model
age structure, 38
individuals and population processes,

417–418, 424–427
metapopulation, 100, 110, 111, 262
population stability, 38
pressure (overcrowding). See competition

(intraspecific)
regional population processes, 100,

110–112
source–sink theory, 45, 100, 114, 159, 418

predation and predation risk
and bird density, 298
and breeding aggregations, 47, 51–52, 298
and edges, 103–104, 140–141
and estuarine waders, 315, 316, 340,

394–396
and grassland waders, 293, 295–298
and landscape structure, 17–18, 100, 104,

116, 117, 141, 297, 490
and microhabitat, 17–18
and moorland birds, 215, 219, 225,

226–227, 228–229
and sward structure, 180–181, 182–183
and urbanisation, 497–498
examples of predation risk, 47–49
measurement, 104, 116
predation risk and distribution, 47–48,

78–79, 386
predation risk and trophic cascade, 409

recreation and disturbance, 45, 245, 246, 298,
323–324, 344–345

reedbeds. See wetland environments
rescue effect, 100, 110, 111
resources

forest/woodland resources, 353–359
intertidal resources, 309, 310, 337–341,

387–393
limitingor critical resources, 9, 16, 39, 43, 55
moorland resources, 228
quality and quantity trade-off, 39–40
resource subsidy, 52, 53, 526
resource use/selection, 415, 416
young-growth resources, 132–134

r–K continuum, 25, 26, 41
roosting, 258, 312–313, 325, 367, 398

saltmarsh. See coastal and intertidal
environments

scale
and habitat heterogeneity, 178, 228
and landscape structure, 96, 101, 102
edge effects and predation, 141
multi-scale habitat selection, 13–19
of resource use, 14, 522
population processes, 413–414, 420–421
regional population size, 110–112
time scales, 420

scrub. See young-growth
seasonal variation in habitats, 434–440
seed dispersal, 133–134, 522
shore habitats. See coastal and intertidal

environments
shrubland. See young-growth
social information. See conspecific attraction,

habitat copying, heterospecific
attraction

soil
compaction and softness, 284–285
soil invertebrates, 284, 285–286, 288–289,

290
Sompio old-growth forest reserve, Finland, 112
succession. See also wetland environments,

young-growth
and forest growth stage, 360–361
and reproductive output, 25
stages used by migrants, 27
vegetation dynamics, 130–132

Tagus estuary, Portugal, 313
transitional environments. See edges,

young-growth
trophic cascade, 408–409, 435, 436, 468–469

Umwelt, 6, 460, 462
urban environments

adaptation and colonisation, 72–73, 80, 82,
84–85, 501

bird assemblages, 158–159
classification as ‘urban birds’, 163–172
habitat quality, 44
North America–Europe comparison,

497–501
urbanisation, 163, 464, 492, 518
urban–rural gradient, 158–159, 498

variegated landscapes, 463–464
vegetation structure. See habitat structure
Vera’s model of landscape dynamics, 127
Vistula River, Poland, 67, 69, 82

Wadden Sea, the Netherlands, 313, 315, 322,
323, 387–396

Wash Estuary, England, 322–323, 343
wetland environments

bird assemblages, 254–260
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wetland environments (cont.)
eutrophication, 259, 272
fen and marsh
lack of phenological mismatching,

439–440
management, 271
vegetation, 254

geographical variation, 67, 68, 256–257
habitat extent, 259, 260, 268, 269
habitat management, 268–272
habitat structure, 258–259, 268
hydrology, 270, 271, 286, 290, 291
invasive species, 260
mires, 254
reedbed
edge selection, 261, 262, 264, 265
management, 270–271
roost sites, 258
specialists, 4–5, 255
use by bearded tit, 264
use by bittern, 260–263
use by marsh harrier, 263
use by Savi’s warbler, 265–266
vegetation, 253

vegetation succession, 254–255, 259,
269–270

vegetation types and gradients, 253–254

wet grassland
conservation management, 283, 286,
288, 291–292

feeding conditions for waders, 284–292
grazing, 284, 292–295
mowing, 295
predation, 48, 295–298
soil conditions, 284–286, 290, 291
types, context and origins, 278–280
wader nest and chick survival, 292–298

woodland. See forest environments
Woodwalton Fen, England, 154
Wytham Woods, England, 49, 105, 435

Yellow Sea, China, 400, 524
Yellowstone, USA, 408–409
young-growth. See also forest environments

and conservation strategy, 142, 525, 526
bird assemblages, 130
compared with edges, 128–130
declines in species, 125, 142, 496
definitions, 126
resources, 132–134
shrubland andmanaged forest comparison,

130
vegetation structure, 130–132, 133,

134–136, 357, 369–370
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