
The following appendices accompany the article

Sample Location δ13C δ15N Source

Phytoplankton 63–67° S, 64–74° W –27.7 2.2 Frazer (1996)

Zooplankton
Larval Euphausia superba 63–67° S, 64–74° W –24.7 3.3 Frazer (1996)
Adult Euphausia superba 65° S, 118° E –29.3 2.7 Wada et al. (1987)
Adult Euphausia superba 65° S, 64° W –29.8 3.6 Dunton (2001)
Adult Euphausia superba 62° S, 58° W –27.2 Corbisier et al. (2004)
Adult Euphausia superba 68° S, 78° E –27.5 2.6 Hall-Aspland et al. (2005)
Euphausids 59° S, 43° W –25.7 4.2 Wada et al. (1987)
Euphausia vallentini 47° S, 38° W –22.0 4.5 Kaehler et al. (2000)
Amphipods 65° S, 64° W –23.1 5.6 Dunton (2001)
Amphipod Parathemisto 60° S, 116° E –27.1 1.8 Wada et al. (1987)
gaudichaudi

Crustaceans (euphausids/copepods) 44° S, 176° W –20.1 6.5 Thompson & Furness (1995)
from broad-billed prions

Crustaceans (mainly Themisto gaudichaudi ) 49° S, 70° E –25.5 4.5 Cherel et al. (2002a)
from thin-billed prions

Crustaceans (mainly Euphausia vallentini ) 49° S, 70° E –22.9 3.6 Cherel et al. (2002a)
from Antarctic prions

Mysids 77° S, 166° E –28.1 Mizutani & Wada (1988)

Cephalopods
Todarodes angolensis 49° S, 70° E –18.7 8.1 Cherel et al. (2000)
Benthoctopus thielei 49° S, 70° E –18.2 10.2 Cherel et al. (2000)
Loligo and Illex spp. 43° S, 64° W –17.0 16.3 Forero et al. (2004)

Fish
Lepidonotothen squamifrons 49° S, 70° E –20.5 10.3 Cherel et al. (2000)
Lepidonotothen larseni 47° S, 38° W –21.0 8.0 Kaehler et al. (2000)
Myctophids (97%) from king penguins 51° S, 58° W –21.8 8.4 Cherel et al. (2002b)
Pleuragramma antarcticum 77° S, 166° E –28.3 10.9 Burns et al. (1998)
Electrona antarctica 61° S, 150° E –27.1 7.5 Wada et al. (1987)
Engraulis anchoita 43° S, 64° W –17.7 16.4 Forero et al. (2004)
Merluccius hubbsi 43° S, 64° W –16.5 17.5 Forero et al. (2004)
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Seabird species Age Season Tissue Breeding location δ13C δ15N Source

Sphenisciformes
Emperor penguin   Chicks B Blood (whole) Adélie Land (67° S) –24.2 12.4 Cherel & Hobson (2007)

(Aptenodytes forsteri )
King penguin Adults B Blood (cells) Falklands (51° S, 58° W) –22.5 9.7 Cherel et al. (2002b)

(Aptenodytes Chicks B Blood (cells) Crozet (46° S, 52° E) –22.2 9.8 Cherel et al. (2005)
patagonicus ) Adults B Blood (cells) Crozet (46° S, 52° E) –21.3 9.7 Cherel et al. (2005)

Chicks B Blood (whole) Crozet (46° S, 52° E) –22.6 10.3 Cherel et al. (2007)
Adults B Blood (whole) Crozet (46° S, 52° E) –22.4 10.1 Cherel et al. (2007)
Adults NB Blood (whole) Crozet (46° S, 52° E) –21.8 9.8 Cherel et al. (2007)
Chicks B Blood (whole) Kerguelen (49° S, 70° E) –22.3 10.1 Cherel & Hobson (2007)

Gentoo penguin Chicks B Feathers South Shetland (62° S, 58° W) –23.5 7.6 Quillfeldt et al. (2005)
(Pygoscelis papua) Adult males B Blood (cells) South Georgia (54° S, 38° W) –18.8 9.1 Bearhop et al. (2006)

Adult females B Blood (cells) South Georgia (54° S, 38° W) –18.9 8.6 Bearhop et al. (2006)
Chicks B Blood (whole) Kerguelen (49° S, 70° E), –18.2 11.0a Cherel & Hobson (2007)a

open sea
Chicks B Blood (whole) Kerguelen (49° S, 70° E), –15.9 12.9a Cherel & Hobson (2007)a

closed sea
Adélie penguin Chicks B Feathers Ross Island (77° S, 166° E) –25.2 10.3 Mizutani & Wada (1988)

(Pygoscelis adeliae) Adults NB Feathers Anvers Island (65° S, 64° W) –23.1 5.6 Dunton (2001)
Chicks B Feathers Ross Island (77° S, 166° E) –24.5 9.6 Ainley et al. (2003)
Chicks B Feathers South Shetland (62° S, 58° W) –24.1 7.7 Quillfeldt et al. (2005)
Chicks B Blood (whole) Adélie Land (67° S) –24.8 10.1 Cherel & Hobson (2007)

Chinstrap penguin Adults NB Feathers Anvers Island (65° S, 64° W) –27.0 6.9 Dunton (2001)
(Pygoscelis antarctica)

Northern rockhopper Chicks B Blood (whole) Amsterdam (38° S) –19.5 9.2 Cherel & Hobson (2007)
penguin (Eudyptes 
moseleyi )

Eastern rockhopper Chicks B Blood (whole) Crozet (46° S, 52° E) –21.2 6.8 Cherel et al. (2007)
penguin Adults B Blood (whole) Crozet (46° S, 52° E) –20.9 7.5 Cherel et al. (2007)
(Eudyptes filholi ) Adults NB Blood (whole) Crozet (46° S, 52° E) –19.7 7.6 Cherel et al. (2007)

Chicks B Blood (whole) Kerguelen (49° S, 70° E) –20.8 8.1a Cherel & Hobson (2007)a

Macaroni penguin Adult males B Blood (cells) South Georgia (54° S, 38° W) –20.0 9.3 Bearhop et al. (2006)
(Eudyptes Adult females B Blood (cells) South Georgia (54° S, 38° W) –19.5 8.9 Bearhop et al. (2006)
chrysolophus) Chicks B Blood (whole) Crozet (46° S, 52° E) –21.2 7.5 Cherel et al. (2007)

Adults B Blood (whole) Crozet (46° S, 52° E) –20.4 7.0 Cherel et al. (2007)
Adult males NB Blood (whole) Crozet (46° S, 52° E) –20.7 6.9 Cherel et al. (2007)

Adult females NB Blood (whole) Crozet (46° S, 52° E) –21.0 6.6 Cherel et al. (2007)
Chicks B Blood (whole) Kerguelen (49° S, 70° E) –20.5 8.7a Cherel & Hobson (2007)a

Magellanic penguin Adults B Blood (cells) Chubut (42–44° S) –16.7 18.8 Forero et al. (2004)
(Spheniscus Adult males B Blood (whole) Chubut (42–45° S) –16.2 18.9 Forero et al. (2002)
magellanicus ) Adult females B Blood (whole) Chubut (42–45° S) –16.5 18.8 Forero et al. (2002)

Chicks B Blood (whole) Chubut (42–45° S) –16.6 19.1 Forero et al. (2002)

Procellariiformes
Black-browed albatross  Chicks B Feathers Kerguelen (49° S, 70° E) –19.6 12.4 Cherel et al. (2000)

(Thalassarche Adults NB Feathers Kerguelen (49° S, 70° E) –17.6 15.7 Cherel et al. (2000)
melanophris) Adults NB Feathers South Georgia (54° S, 38° W) –14.9 15.9 Phillips et al. (2007)

Southern giant petrel Adults B Blood (cells) Chubut (42–44° S) –17.0 19.4 Forero et al. (2004)
(Macronectes Adult males B Blood (cells) Chubut (45° S, 66° W) –16.7 19.6 Forero et al. (2005)
giganteus) Adult females B Blood (cells) Chubut (45° S, 66° W) –17.3 18.9 Forero et al. (2005)

Adult males B Blood (cells) South Georgia (54° S, 38° W) –23.4 12.0 Forero et al. (2005)
Adult females B Blood (cells) South Georgia (54° S, 38° W) –21.5 13.1 Forero et al. (2005)

Southern fulmar Chicks B Feathers Hop Island (69° S, 79° E) –24.7 11.2 Hodum & Hobson (2000)
(Fulmarus glacialoides) Adults B Feathers Hop Island (69° S, 79° E) –24.3 10.5 Hodum & Hobson (2000)

Antarctic petrel Chicks B Feathers Hop Island (69° S, 79° E) –25.3 10.8 Hodum & Hobson (2000)
(Thalassoica antarctica) Adults B Feathers Hop Island (69° S, 79° E) –24.8 9.5 Hodum & Hobson (2000)

Adults LT Bone collagen 71° S, 3° W –24.8 13.2 Steele (2005)
Cape petrel Chicks B Feathers Hop Island (69° S, 79° E) –24.7 11.0 Hodum & Hobson (2000)

(Daption capense) Adults NB Feathers Hop Island (69° S, 79° E) –24.6 9.9 Hodum & Hobson (2000)

Appendix 2. Stable carbon and nitrogen isotope ratios determined in Southern Ocean seabirds in previous studies. B = Breeding season, 
NB = Non-breeding season, LT = long-term time-integrated sample. Feathers of adult birds marked with NB were sampled in the breeding 

colonies, but were grown elsewhere during moult



Seabird species Age Season Tissue Breeding location δ13C δ15N Source

Snow petrel Chicks B Feathers Hop Island (69° S, 79° E) –24.7 12.0 Hodum & Hobson (2000)
(Pagodroma nivea) Adults NB Feathers Hop Island (69° S, 79° E) –24.5 9.9 Hodum & Hobson (2000)

Adults LT Bone collagen 71° S, 3° W –23.9 15.2 Steele (2005)
Blue petrel Chicks B Feathers Kerguelen (49° S, 70° E) –22.2 9.7 Cherel et al. (2002c)

(Halobaena caerulea) Adults NB Feathers Kerguelen (49° S, 70° E) –24.2 9.1 Cherel et al. (2002c)
Adults NB Feathers South Georgia (54° S, 38° W) –24.1 7.9 Cherel et al. (2006)

Broad-billed prion Chicks B Feathers 44° S, 176° W –17.6 10.8 Thompson & Furness 
(Pachyptila vittata) (1995)

Antarctic prion Chicks B Feathers Kerguelen (49° S, 70° E) –21.5 8.5 Cherel et al. (2002a)
(Pachyptila desolata) Adults NB Feathers Kerguelen (49° S, 70° E) –17.0 10.5 Cherel et al. (2002a)

Adults NB Feathers South Georgia (54° S, 38° W) –18.4 9.5 Cherel et al. (2006)
Thin-billed prion Chicks B Feathers Kerguelen (49° S, 70° E) –22.7 8.9 Cherel et al. (2002a)

(Pachyptila belcheri) Adults NB Feathers Kerguelen (49° S, 70° E) –24.3 8.5 Cherel et al. (2002a)
White-chinned petrel Adults NB Feathers South Georgia (54° S, 38° W) –15.5 17.6 Phillips et al. (2007)

(Procellaria aequinoctialis)
Wilson’s storm-petrel Chicks B Feathers South Shetland (62° S, 58° W) –24.4 11.1 Quillfeldt et al. (2005)

(Oceanites oceanicus) Adults NB Feathers South Shetland (62° S, 58° W) –18.5 13.9 Quillfeldt et al. (2005)
Adults B Feathers South Shetland (62° S, 58° W) –24.1 10.5 Quillfeldt et al. (2005)

(induced)
South Georgian diving Chicks B Feathers Kerguelen (49° S, 70° E) –21.1 8.9 Bocher et al. (2000)

petrel (Pelecanoides Adults NB Feathers Kerguelen (49° S, 70° E) –21.5 9.3 Bocher et al. (2000)
georgicus) Adults NB Feathers South Georgia (54° S, 38° W) –19.9 8.5 Cherel et al. (2006)

Common diving petrel Chicks B Feathers Kerguelen (49° S, 70° E) –19.5 10.9 Bocher et al. (2000)
(Pelecanoides urinatrix) Adults NB Feathers Kerguelen (49° S, 70° E) –21.5 9.4 Bocher et al. (2000)

Adults NB Feathers South Georgia (54° S, 38° W) –20.6 8.0 Cherel et al. (2006)

Pelcaniformes
South Georgian shag Adult males B Blood (cells) South Georgia (54° S, 38° W) –18.2 13.0 Bearhop et al. (2006)

(Phalacrocorax a. Adult females B Blood (cells) South Georgia (54° S, 38° W) –18.3 12.3 Bearhop et al. (2006)
georgianus) Adult males NB Feathers South Georgia (54° S, 38° W) –17.4 14.2 Bearhop et al. (2006)

Adult females NB Feathers South Georgia (54° S, 38° W) –17.5 13.3 Bearhop et al. (2006)
Blue-eyed cormorant Adults B Blood (cells) Chubut (42–44° S) –16.3 20.0 Forero et al. (2004)

(Phalacrocorax a. atriceps)
King cormorant Adults B Blood (cells) Chubut (42–44° S) –16.2 19.4 Forero et al. (2004)

(Phalacrocorax a. albiventer)
Guanay cormorant Adults B Blood (cells) Chubut (42–44° S) –16.5 19.1 Forero et al. (2004)

(Phalacrocorax bouganvillii )
Rock shag (Phala- Adults B Blood (cells) Chubut (42–44° S) –16.3 19.3 Forero et al. (2004)

crocorax magellanicus)
Neotropic cormorant Adults B Blood (cells) Chubut (42–44° S) –16.1 20.2 Forero et al. (2004)

(Phalacrocorax olivaceus)

Lariiformes
South Polar skua  Chicks B Feathers South Shetland (62° S, 58° W) –22.9 11.5 Quillfeldt et al. (2005)

(Catharacta mackormicki )
Brown skua (Catharacta Adults NB Feathers Chatham Island (44° S, 176° W) –17.2 13.8 Thompson & Furness 

lonnbergi) (1995)
Adults B Blood (cells) Chubut (42–44° S) –16.8 19.0 Forero et al. (2004)
Chicks B Feathers South Shetland (62° S, 58° W) –23.1 11.0 Quillfeldt et al. (2005)
Adults NB Feathers South Georgia (54° S, 38° W) –17.8 10.4 Phillips et al. (2007)

Kelp gull (Larus Adults B Blood (cells) Chubut (42–44° S) –17.5 18.1 Forero et al. (2004)
dominicanus)

Olrolg’s gull (Larus Adults B Blood (cells) Chubut (42–44° S) –12.6 16.5 Forero et al. (2004)
atlanticus)

Dolphin gulls    Adults B Blood (cells) Chubut (42–44° S) –15.3 20.5 Forero et al. (2004)
(Leucophaeus scoresbii)

South American tern   Adults B Blood (cells) Chubut (42–44° S) –16.8 18.3 Forero et al. (2004)
(Sterna hirundinacea)

Sandwich tern     Adults B Blood (cells) Chubut (42–44° S) –16.8 18.4 Forero et al. (2004)
(Thalasseus sandwichensis)

Royal tern (Thalasseus Adults B Blood (cells) Chubut (42–44° S) –16.8 18.7 Forero et al. (2004)
maximus) 

Appendix 2 (continued)



Appendix 2 (continued)

Seabird species Age Season Tissue Breeding location δ13C δ15N Source

Seals
Antarctic fur seal Adult males B Blood (whole) Crozet (46° S, 52° E) –21.8 11.4 Cherel et al. (2007)

(Arctocephalus Adult females B Blood (whole) Crozet (46° S, 52° E) –20.6 11.0 Cherel et al. (2007)
gazella) Adult females NB Blood (whole) Crozet (46° S, 52° E) –19.8 11.0 Cherel et al. (2007)

Subantarctic fur seal Adult males B Blood (whole) Crozet (46° S, 52° E) –19.3 11.9 Cherel et al. (2007)
(Arctocephalus Adult females B Blood (whole) Crozet (46° S, 52° E) –19.4 10.8 Cherel et al. (2007)
tropicalis) Adult females NB Blood (whole) Crozet (46° S, 52° E) –19.0 11.1 Cherel et al. (2007)

Weddell seal (Lepthony- Adults Plasma Ross Island (77° S, 166° E) –25.5 13.1 Burns et al. (1998)
chotes weddellii) Adult males Plasma Ross Sea (68–76° S, 130–160° W) –24.9 13.0 Zhao et al. (2004)

Crabeater seal       Adults Plasma Ross Sea (68–76° S, 130–160° W) –26.5 8.4 Zhao et al. (2004)
(Lobodon carcinophagus)

Ross seal Adult males Plasma Ross Sea (68–76° S, 130–160° W) –24.3 10.6 Zhao et al. (2004)
(Omatophoca rossii) Adult females Plasma Ross Sea (68–76° S, 130–160° W) –24.0 10.0 Zhao et al. (2004)

Leopard seal Adults Vibrissae Prydz Bay (68° S, 78° E) –21.6 12.6 Hall-Aspland et al. (2005)
(Hydrurga leptonyx) Adult males Plasma Ross Sea (68–76° S, 130–160° W) –24.8 12.3 Zhao et al. (2004)

aUnpublished nitrogen isotope data provided by Y. Cherel
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