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Appendix 1.

List of tundra bird species and their migratory and winter habitat classifications used as a basis for analyses of
species turnover of arctic birds

The list gives common name (American), scientific name, migratory distance class, breeding habitat and non-
breeding habitat category for each of the 208 bird species breeding in the arctic tundra biome.

Migration distance classification 1 is based on 6 distance classes: 1) resident; remain within the tundra
biome year-round, 2) intra-arctic; move away from the breeding habitat during the non-breeding season but
mostly remain within arctic latitudes, 3) short; migrate south of the Arctic and spend the winter as far south as
the tropic of Cancer, 4) medium; spend the winter as far south as the equator, 5) long; spend the winter south
of the equator and 6) exclusively long; spend the winter exclusively south of the tropic of Capricorn. Migration
distance classification 2 is based on the lumped classes 1-3 (A = ‘short-distance migration’) and classes 4-6 (B
=’long distance migration’) of classification 1.

Species with winter ranges chiefly within ecosystems that are terrestrial (T = birds confined to terrestrial
habitats or inland wetland systems during non-breeding season), pelagic (P = birds that spend most of the non-
breeding season out at sea or are not confined to shallow littoral zones) and coastal (C = birds that are confined
to the littoral zones in the close coastal vicinity or at coastal wetlands during the non-breeding season).

Species with breeding ranges only in the arctic tundra biome are designated as obligate tundra specialists
(O), species with an extensive part of their breeding ranges both in the arctic tundra biome and in the subarctic
or temperate zones are designated as facultative tundra nesters that are generalists (FG) and species with
breeding ranges primarily in subarctic zones that occasionally extend into the tundra biome are designated as
facultative tundra nesters that are boreal or temperate specialists (FS).

Species are listed in order of taxonomic order, non-breeding habitat and migration distance class.

Species Migration Winter  Obl./Fac.
1 2 habitat __ tundra nester

Baikal teal Anas formosa 3 A T FS

Bean goose Anser fabalis 3 A T FG
Canada goose Branta canadensis 3 A T FG
Greylag goose Anser anser 3 A T FS
Lesser white-fronted Goose Anser erythropus 3 A T FG
Mallard Anas platyrhynchos 3 A T FS
Pink-footed goose Anser brachyrhynchus 3 A T O
Red-breasted goose Branta ruficollis 3 A T (0]

Ross's goose Anser rossii 3 A T (0]

Snow goose Anser caerulescens 3 A T (0]
White-fronted goose Anser albifrons 3 A T o
American wigeon Anas americana 4 B T FS
Northern pintail Anas acuta 4 B T FG
Green-winged teal Anas crecca 4 B T FS
European wigeon Anas penelope 4 B T FS

King eider Somateria spectabilis 2 A P o
Spectacled eider Somateria fischeri 2 A P (0]



Steller's eider Polysticta stelleri
Common scoter Melanitta nigra
Common eider Somateria mollissima
Long-tailed duck Clangula hyemalis
Surf scoter Melanitta perspicillata
Velvet scoter Melanitta fusca

Emperor goose Anser canagicus
Harlequin duck Histrionicus histrionicus
Barnacle goose Branta leucopsis
Barrow's goldeneye Bucephala islandica
Brent goose Branta bernicla

Common goldeneye Bucephala clangula
Common merganser Mergus merganser
Greater scaup Aythya marila
Red-breasted merganser Mergus serrator
Tufted duck Aythya fuligula

Tundra swan Cygnus columbianus
Whooper swan Cygnus cygnus

Lesser scaup Aythya affinis

Northern shoveler Anas clypeata
Willow ptarmigan Lagopus lagopus
Rock ptarmigan Lagopus mutus

Sandhill crane Grus canadensis

Siberian crane Grus leucogeranus

Gyr falcon Falco rusticolus

Golden eagle Aquila chrysaetos
Rough-legged hawk Buteo lagopus
Northern harrier Circus cyaneus
Eurasian dotterel Eudromias morinellus
Eurasian golden plover Pluvialis apricaria

Long-billed dowitcher Limnodromus scolopaceus

Merlin Falco columbarius

Eurasian kestrel Falco tinnunculus

Common snipe Gallinago gallinago

Spotted redshank Tringa erythropus

Pacific golden plover Pluvialis fulva

Ruff Philomachus pugnax

Lesser yellowlegs Tringa flavipes

Wood sandpiper Tringa glareola
Buftf-breasted sandpiper Tryngites subruficollis
Ancient murrelet Synthliboramphus antiquus
Black guillemot Cepphus grylle

Brunnichs' guillemot Uria lomvia

Cassins' auklet Ptychoramphus aleuticus
Crested auklet Aethia cristatella

Dovekie Alle alle

Common murre Uria aalge

Horned puffin Fratercula corniculata

Tufted puffin Fratercula cirrhata

Whiskered auklet Aethia pygmaea

Pigeon guillemot Cepphus columba

Atlantic puffin Fratercula arctica

Razorbill Alca torda

Rhinoceros auklet Cerorhinca monocerata
Kittlitz's murrelet Brachyramphus brevirostris
Least auklet Aethia pusilla
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Marbled murrelet Brachyramphus marmoratus
Parakeet auklet Aethia psittacula

Northern fulmar Fulmar glacialis

Pelagic cormorant Phalacrocorax pelagicus
European shag Phalacrocorax aristotelis
Ross's gull Rhodostethia rosea

Ivory gull Pagophila eburnea

Northern gannet Morus bassanus
Red-throated loon Gavia stellata
Black-legged kittiwake Rissa tridactyla
Aleutian tern Sterna aleutica

Great skua Stercorarius skua

Common tern Sterna hirundo

Pomarine skua Stercorarius pomarinus

Red phalarope Phalaropus fulicaria
Red-necked phalarope Phalaropus lobatus
Arctic tern Sterna paradisaea

Long-tailed jaeger Stercorarius longicaudus
Parasitic jaeger Stercorarius parasiticus
Sabine's gull Xema sabini

Bald eagle Haliaeetus leucocephalus
Red-faced cormorant Phalacrocorax urile
White-tailed eagle Haliaeetus albicilla
Black oystercatcher Haematopus bachmani
Glaucous gull Larus hyperboreus

Iceland gull Larus glaucoides

Great cormorant Phalacrocorax carbo
Common loon Gavia immer

Pacific loon Gavia pacifica

Arctic loon Gavia arctica

Yellow-billed loon Gavia adamsii
European oystercatcher Haematopus ostralegus
Black turnstone Arenaria melanocephala
Purple sandpiper Calidris maritima

Rock sandpiper Calidris ptilocnemis
American herring gull Larus smithonianus
Black-headed gull Larus ridibundus
Common gull Larus canus
Glaucous-winged gull Larus glaucescens
Great black-backed gull Larus marinus
Herring gull Larus argentatus

Mew gull Larus brachyrhynchus
Slaty-backed gull Larus schistisagus
Thayers’ gull Larus thayeri

Vega gull Larus vegae

Steller's sea-eagle Haliaeetus pelagicus
Dunlin Calidris alpina

Western sandpiper Calidris mauri

Least sandpiper Calidris minutilla
Semipalmated sandpiper Calidris pusilla
Temminck's stint Calidris temminckii
Spoon-billed sandpiper Eurynorhynchus pygmeus
Short-billed dowitcher Limnodromus griseus
Bar-tailed godwit Limosa limosa

Common redshank Tringa totanus

Heuglins gull Larus heuglini
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Lesser black-backed gull Larus fuscus
Ringed plover Charadrius hiaticula
Black-bellied plover Pluvialis squatarola
Mongolian plover Charadrius mongolus
Semipalmated plover Charadrius semipalmatus
Common sandpiper Actitis hypoleucos
Spotted sandpiper Actitis macularia

Ruddy turnstone Arenaria interpres
Sanderling Calidris alba

Red knot Calidris canutus

Curlew sandpiper Calidris ferruginea
Little stint Calidris minuta

Red-necked stint Calidris ruficollis
Broad-billed sandpiper Limicola falcinellus
Black-tailed godwit Limosa lapponica
Whimbrel Numenius phaeopus
Bristle-thighed curlew Numenius tahitiensis
Peregrine falcon Falco peregrinus
American golden plover Pluvialis dominica
Sharp-tailed sandpiper Calidris acuminata
Baird's sandpiper Calidris bairdii
White-rumped sandpiper Calidris fuscicollis
Stilt sandpiper Calidris himantopus
Pectoral sandpiper Calidris melanotos
Hudsonian godwit Limosa haemastica
Snowy owl Nyctea scandiaca

Great horned owl Bubo virginianus
Short-eared owl Asio flammeus

Belted kingfisher Ceryle alcyon

Common raven Corvus corax

Black-billed magpie Pica hudsonia
American dipper Cinclus mexicanus

Song sparrow Melospiza melodia

Meadow pipit Anthus pratensis

Reed bunting Emberiza schoeniclus

Twite Carduelis flavirostris

Buff-bellied pipit Anthus rubescens
Red-throated pipit Anthus cervinus

Citrine wagtail Motacilla citreola

White wagtail Motacilla alba

Northern waterthrush Seiurus noveboracensis
Collared sand martin Riparia riparia
Yellow wagtail Motacilla flava

Winter wren Troglodytes troglodytes
Common redpoll Carduelis flammea
Hoary redpoll Carduelis hornemanni
American robin Turdus migratorius
Fieldfare Turdus pilaris

Red-winged thrush Turdus iliacus

Hermit thrush Catharus guttatus
Bluethroat Luscinia svecica

Harri's sparrow Zonotrichia querula
Horned lark Eremophila alpestris
Northern shrike Lanius excubitor

Pechora pipit Anthus gustavi

Skylark Alauda arvensis
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Lapland longspur Calcarius lapponicus

Smith's longspur Calcarius pictus

Snow bunting Plectrophenax nivalis

Dark-eyed junco Junco hyemalis

American tree sparrow Spizella arborea

Fox sparrow Passerella iliaca

Golden-crowned sparrow Zonotrichia atricapilla
Gray-crowned rosy-finch Leucosticte tephrocotis
White-crowned sparrow Zonotrichia leucophrys
Gray-cheeked thrush Catharus minimus

Say's phoebe Sayornis saya

Orange-crowned warbler Vermivora celata
Wilson's warbler Wilsonia pusilla

Yellow warbler Dendroica petechia

Lincoln's sparrow Melospiza lincolnii

Rustic bunting Emberiza rustica

Savannah sparrow Passerculus sandwichensis
Little bunting Emberiza pusilla

Northern wheatear Oenanthe oenanthe

Tree pipit Anthus trivialis

Arctic warbler Phylloscopus borealis

Rock pipit Anthus petrosus

McKay's bunting Plectrophenax hyperboreus
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Appendix 2.

List of species divides of arctic birds as analyzed.

List of 10°-longitudinal arctic sector pairs with tundra bird community similarity values < 0.7 (32 species
divides; a—af) among residents and short-distance migrants (migration class A) and medium- and long distance
migrants (migration class B) of bird species with non-breeding habitats mainly in terrestrial, pelagic and coastal
ecosystems. The species not shared between sector-pairs of each divide are listed and their presence in the
western or eastern sector of the divide is indicated. Species for which the divide is clearly migration-related (i.e.
species that have disparate migration routes at the divide compared with species on the opposite side) are
marked. The percentage of species for which each species divide is associated with migration is given and
indicates to what degree the divide is an “interspecific migratory divide”.

Species not shared

Case _ Sector divide West of divide East of divide
Terrestrial birds migration class A

a 12-13 Branta canadensis* Anas platyrhynchos 78%
Buteo lagopus* Anser albifrons

Aquila chrysaetos*
Grus canadensis*
Eremophila alpestris*
Spizella arborea*
Zonotrichia leucophrys *
b 15-16 -- Anser anser* 50%
Anas platyrhynchos
Anser brachyrhynchus*
Pluvialis apricaria*
Carduelis flammed’
Carduelis hornemanni
Troglodytes troglodytes*
Turdus iliacus
Terrestrial birds migration class B
c 1-2 Tringa erythropus * Ceryle alcyon* 93%
Tryngites subruficollis Anas americana*
Anas crecca*®
Gallinago gallinago *
Tringa flavipes *
Melospiza lincolnii *
Passerculus sandwichensis *
Seiurus noveboracensis *
Vermivora celata *
Wilsonia pusilla *
Dendroica petechia *
Sayornis saya_*
d 2-3 Ceryle alcyon Tryngites subruficollis 31%
Anas americana
Anas crecca
Pluvialis fulva *
Gallinago gallinago
Tringa flavipes
Riparia riparia
Motacilla alba *
Anthus cervinus *

Seiurus noveboracensis
Vermivora celata
Wilsonia pusilla
Luscinia svecica *
Phylloscopus borealis *
Sayornis saya




€ 8-9 -- Anas americana 0%
Anas crecca
Gallinago gallinago
Tringa flavipes
Melospiza lincolnii
Seiurus noveboracensis
Vermivora celata
f 11-12 Ceryle alcyon Anas crecca 13%
Anas americana
Tringa flavipes*
Melospiza lincolnii
Seiurus noveboracensis
Vermivora celata
Dendroica petechia
g 12-13 Anas acuta™® -- 100%
Anas crecca*
Passerculus sandwichensis *
Wilsonia pusilla *
Catharus minimus *
Asio flammeus *
h 13-14 Anthus rubescens * -- 100%
i 14-15 - Motacilla alba * 100%
Oenanthe oenanthe
j 15-16 -- Anas acuta*® 100%
Anas crecca*
Anas penelope*
Gallinago gallinago *
Asio flammeus *
K 35-36 Anas crecca* Emberiza rustica 70%
Gallinago gallinago* Anthus rubescens
Emberiza rustica * Oenanthe oenanthe
Philomachus pugnax *
Tringa glareola *
Emberiza pusilla *
Asio flammeus *
Pelagic birds migration class A
1 3-4 Melanitta nigra * -- 100%
Uria lomvia *
Uria aalge *
Somateria fischeri *
Phalacrocorax pelagicus *
Cepphus columba *
Ptychoramphus aleuticus *
Synthliboramphus antiquus *
Aethia psittacula *
Brachyramphus marmoratus *
Brachyramphus brevirostris *
Aethia cristatella *
m 8-9 -- Cepphus grylle * 40%
Melanitta nigra *
Rhodostethia rosea
Melanitta fusca
Melanitta perspicillata
n 14-15 Somateria spectabilis Pagophila eburnea 20%
Alle alle Fulmarus glacialis
Alca torda *
o 15-16 -- Somateria spectabilis 67%

Melanitta nigra *
Uria lomvia *
Uria aalge *
Alle alle

Fratercula arctica



Alca torda *

Phalacrocorax aristotelis *

Morus bassanus *

P 22-23 Somateria mollissima Pagophila eburnea 20%
Cepphus grylle Alle alle
Uria lomvia
Fulmarus glacialis
Fratercula arctica
Alca torda *
Morus bassanus *
Phalacrocorax aristotelis
q 25-26 Rissa tridactyla -- 44%
Cepphus grylle
Pagophila eburnea
Uria lomvia
Fulmar glacialis *
Uria aalge *
Alle alle *
Melanitta fusca
Fratercula arctica
r 28-29 Rissa tridactyla Cepphus grylle 33%
Polysticta stelleri *
s 31-32 -- Somateria mollissima * 50%
Cepphus grylle
Pagophila eburnea
Uria lomvia *
Rhodostethia rosea
Somateria fischeri *
t 35-36 Somateria fischeri Somateria mollissima 78%
Uria aalge *
Cepphus columba *
Ptychoramphus aleuticus *
Synthliboramphus antiquus *
Aethia pygmaea *
Fratercula cirrhata *
Fratercula corniculata *
Pelagic birds migration class B
u 16-17 Xema sabini Stercorarius skua * 50%
Phalaropus fulicarius *
Stercorarius longicaudus
Coastal birds migration class A
v 2-3 Bucephala islandica -- 25%
Anser canagicus
Bucephala clangula
Mergus merganser
Aythya marila
Histrionicus histrionicus
Haliaeetus leucocephalus
Phalacrocorax urile
Larus hyperboreus*
Larus brachyrhynchus
Arenaria melanocephala *
Plectrophenax hyperboreus *
w 14-15 Bucephala islandica -- 0%
Histrionicus histrionicus
Larus ridibundus
Calidris maritima
X 15-16 -- Branta leucopsis* 59%

Bucephala islandica
Branta bernicla*

Bucephala clangula
Mergus merganser*



Aythya marila*
Histrionicus histrionicus
Aythya fuligula*

Cygnus cygnus*
Haliaeetus albicilla
Haematopus ostralegus
Larus ridibundus

Larus canus*

Larus maritimus*

Larus argentatus*
Calidris maritima
Haematopus ostralegus *

y 22-23 Cygnus cygnus Cygnus columbianus 60%
Bucephala clangula Larus hyperboreus
Phalacrocorax carbo *
Haematopus ostralegus *
Larus marinus*
Larus argentatus *
Larus ridibundus *
Anthus petrosus *
z 36-1 Cygnus cygnus* Bucephala clangula 70%
Haliaeetus pelagicus* Aythya marila
Histrionicus histrionicus
Mergus serrator*®
Haliaeetus leucocephalus*
Gavia immer *
Haematopus bachmani *
Calidris ptilocnemis *
Coastal birds migration class B
aa 1-2 Charadrius mongolus * Anas clypeata*® 100%
Charadrius hiaticula * Pluvialis dominica *
Eurynorhynchus pygmeus* Numenius tahitiensis *
Calidris temminckii * Numenius phaeopus *
Limnodromus griseus *
Limosa haemastica *
Actitis macularia *
Calidris minutilla *
Calidris pusilla *
ab 2-3 Anas clypeata Aythya affinis* 50%
Numenius tahitiensis * Calidris himantopus
Limnodromus griseus * Calidris fuscicollis
Limosa haemastica
Actitis macularia
Calidris minutilla
Calidris ruficollis *
Calidris alpina *
Falco peregrinus *
ac 12-13 Calidris minutilla * -- 83%
Calidris fuscicollis *
Calidris pusilla *
Calidris bairdii *
Charadrius hiaticula
Charadrius semipalmatus *
ad 13-14 Calidris alba -- 0%
Calidris canutus
ae 14-15 -- Calidris canutus 0%
Charadrius hiaticula
af 15-16 Falco peregrinus * Anas clypeata*® 78%

Larus fuscus*
Limosa limosa *
Tringa totanus *

Calidris alba



Numenius phaeopus *
Calidris alpina
Larus fuscus*®




