Appendix 1. Literature review of stable isotope ratios, in relation to sexual size dimorphism in seabirds and trophic/spatial segregation, during

the breeding season. D = dimorphism, M = monomorphism, T = tropical, NT = No tropical, B= blood, F = feather, M = muscle, P = plasma.

Order: Cha = Charadriiformes, Pha = Phaethontiformes, Pro = Procellariiformes, Sph = Sphenisciformes, Sul = Suliformes, * = segregation only

by 6'°C values.
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Dovekie
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Black noddy
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Marble murrelet
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Alle alle
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Anous minutus

Anous minutus
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M
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no

no

no

no

no

no
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NT
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B
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Abrolhos Archipelago, Brazil
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Lavoie et al. (2012)
Harding et al. (2008)

Hobson and Bond (2012)

This study

This study
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This study

This study

Becker et al. (2007)




Brown skua

Black guillemot
Tufted puffin
Herring gull
Audouin's gull*
Glaucos gull

Great black-backed gull

Sooty tern

Ivory gull
Black-legged kittiwake
Black-legged kittiwake
Common tern

Arctic tern

Thick-billed murre

Thick-billed murre

marmoratus
Catharacta a.
lonnbergi
Cepphus grylle
Fratercula cirrhata

Larus argentatus
Larus audouinii

Larus hyperboreus
Larus marinus
Onychoprion
fuscatus
Pagophila eburnea
Rissa tridactyla
Rissa tridactyla
Sterna hirundo
Sterna paradisaea
Uria lomvia

Uria lomvia

Cha

Cha

Cha

Cha

Cha

Cha

Cha

Cha

Cha
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no

yes

no
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yes

yes

yes

no

no

no

no

yes

no

yes

no

NT

NT

NT

NT

NT

NT

NT

NT

NT

NT

NT

NT

NT

South Georgia Is.

Northwater Polynya, Canada
Kodiak Is., Alaska

Gulf of St. Lawrence, Canada
Erbo Delta, Spain

Northwater Polynya, Canada

Gulf of St. Lawrence, Canada

Atol das Rocas, Brazil

Northwater Polynya, Canada
Northwater Polynya, Canada
Gulf of St. Lawrence, Canada
Massachusstts, USA
Nasarvuallik, Nunavut, Canada
Northwater Polynya, Canada

Nunavut, Canada

Anderson et al. (2008)

Hobson and Bond (2012)
Williams et al. (2008)

Lavoie et al. (2012)
Navarro et al. (2010)

Hobson and Bond (2012)

Lavoie et al. (2012)

This study

Hobson and Bond (2012)
Hobson and Bond (2012)
Lavoie et al. (2012)
Nisbet et al. (2002)
Boadway (2012)

Hobson and Bond (2012)

Woo et al. (2008)




Red-billed tropicbird

Cory's shearwater

Scopoli's shearwater®

Scopoli's shearwater

Cory's shearwater

Cory's shearwater”®

Cape Verde shearwater®

Wandering albatross™

Wandering albatross

Northern fulmar

Southern giant petrel

Phaethon aethereus

Calonectris borealis

Calonectris d.
diomedea
Calonectris d.
diomedea
Calonectris d.
borealis
Calonectris d.
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Calonectris
edwardsii
Diomedea exulans
Diomedea exulans
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Macronectes

giganteus

Pha
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Pro
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Pro

Pro
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Pro
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NT

NT

NT

NT

NT

NT
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NT

B, F

B, F

Abrolhos Archipelago, Brazil
Chafarinas Archipelago,

Mediterranean Sea

Mediterranean Archipelago

Chafarinas Archipelago,
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Gran Canaria, Canary Is., NE
Atlantic Ocean

Canary Is. Northeast Atlantic
Ocean,

Cape Verde Archipelago, NE

Atlantic Ocean
Bird Is., South Georgia Is.

South Georgia Is.

Northwater Polynya, Canada

South Georgia Is.

This study

Navarro et al. (2009a)

Ramos et al. (2009)

Navarro et al. (2009a)

Navarro et al. (2009b)

Ramos et al. (2009)

Ramos et al. (2009)

Ceia et al. (2012)

Phillips et al. (2011)

Hobson and Bond (2012)

Forero et al. (2005)




Southern giant petrel

Southern giant petrel

Southern giant petrel

Northern giant petrel

*

Northern giant petrel

Leach's storm-petrel

Thin-billed prion

Antarctic prion

South Georgian diving-petrel

Common diving petrel

Waved albatross™

Macronectes
giganteus
Macronectes
giganteus
Macronectes

giganteus

Macronectes halli

Macronectes halli

Oceanodroma
leucorhoa
Pachyptila belcheri
Pachyptila desolata
Pelecanoides
georgicus
Pelecanoides

urinatrix

Phoebastria irrorata

Pro

Pro

Pro

Pro

Pro

Pro

Pro

Pro

Pro

Pro

Pro

yes

yes

yes

yes

yes

no

yes

no

no

no

yes

NT

NT

NT

NT

NT

NT

NT

NT

NT

NT

Patagonia, Argentina

Observatorio Is., Argentina

South Georgia Is.

South Georgia Is.

South Georgia Is.

Newfoundland, Canada

Falkland/Malvinas Is.

South Georgia Is.

South Georgia Is.

South Georgia Is.

Galapagos Is.

Forero et al. (2005)

Rey et al. (2012)

Rey et al. (2012)

Gonzalez-Solis and

Croxall (2005)
Phillips et al. (2011)

Hedd and Montevecchi
(2006)
Quillfeldt et al. (2008)

Phillips et al. (2011)

Phillips et al. (2011)

Phillips et al. (2011)

Awkerman et al. (2007)




Cook's petrel

Black-browed albatross

King penguin

Macaroni penguin

Southern rockhopper penguin

Little penguin

Little penguin

Northern rockhopper penguin

Gentoo penguin

Magellanic penguin

Great frigatebird

Great frigatebird

Pterodroma cookii
Thalassarche
melanophris
Aptenodytes
patagonicus
Eudyptes
chrysolophus
Eudyptes
chrysocome
Eudyptula minor

Eudyptula minor

Eudyptes moseleyi

Pygoscelis papua
Spheniscus
magellanicus
Fregata minor

Fregata minor

Pro

Pro

Sph

Sph

Sph

Sph

Sph

Sph

Sph

Sph

Sul

Sul

yes

no

yes

no

yes

no

no

yes

yes

yes

no

no

NT

NT

NT

NT

NT

NT

NT

NT

NT

NT

New Zealand

South Georgia Is.

Crozet Archipelago, Indian Ocean

South Georgia Is.

Falkland/Malvinas Is. Atlantic Ocean

Philip Is., Australia

St. Kilda Is., Scotland

Tristan da Cunha Arch., Atlantic
Ocean

South Georgia Is., Atlantic Ocean
Patagonia, Argentina, in 9 different
colonies

Europa Is., Indian Ocean

Palmyra Atoll, Pacific Ocean

Rayner et al. (2008)

Phillips et al. (2011)

Vaillant et al. 2013

Bearhop et al. (2006)

Ludynia et al. (2013)

Chiaradia et al. (2011)
Chiaradia et al. (2011)
Booth and McQuaid
(2013)

Bearhop et al. (2006)

Forero et al. (2002)

Cherel et al. (2008)

Young et al. (2010a)




Northern gannet

South Georgian shag

Imperial shag

Blue-eyed shag*

Masked booby
Masked booby
Masked booby
Masked booby

Masked booby

Brown booby

Brown booby
Brown booby
Brown booby

Brown booby

Morus bassanus
Phalacrocorax a.
georgianus
Phalacrocorax
atriceps
Phalacrocorax
verrucosus

Sula dactylatra
Sula dactylatra
Sula dactylatra
Sula dactylatra

Sula dactylatra

Sula leucogaster

Sula leucogaster
Sula leucogaster
Sula leucogaster

Sula leucogaster

Sul

Sul

Sul

Sul

Sul

Sul

Sul

Sul

Sul

Sul

Sul

Sul

Sul

Sul

yes

yes

yes

yes

no

no

no

no

no

no

yes

no

no

no

NT

NT

NT

NT

B, F

B, F

B, F

Grassholm, UK, Atlantic Ocean

South Georgia Is., Atlantic Ocean

Falkland/Malvinas Is., Atlantic

Ocean

Kerguelen Is., Indian Ocean

Palmyra Atoll, Pacific Ocean
Palmyra Atoll, Pacific Ocean
Abrolhos Archipelago, Brazil
Fernando de Noronha, Brazil

Atol das Rocas, Brazil

Baja California, Mexico

Palmyra Atoll, Pacific Ocean
Abrolhos Archipelago
Fernando de Noronha, Brazil

Atol das Rocas, Brazil

Stauss et al. (2012)

Bearhop et al. (2006)

Michalik et al. (2012)

Cook et al. (2013)

Young et al. (2010b)
Young et al. (2010a)
This study

This study

This study
Weimerskirch et al.
(2009)

Young et al. (2010a)
This study

This study

This study




Brown booby

Blue-footed booby

Blue-footed booby
Red-footed booby
Red-footed booby

Red-footed booby

Sula leucogaster

Sula nebouxii

Sula nebouxii
Sula sula
Sula sula

Sula sula

Sul

Sul

Sul

Sul

Sul

Sul

no

no

no

yes

no

no

B, F

B, F

Sao Pedro and Sao Paulo Arch.,

Brazil

Baja California, Mexico

Galapagos Is., Ecuador
Europa Is. Indian Ocean
Palmyra Atoll, Pacific Ocean

Palmyra Atoll, Pacific Ocean

This study

Weimerskirch et al.
(2009)

Cruz et al. (2012)
Cherel et al. (2008)
Young et al. (2010a)

Young et al. (2010b)

References

Anderson, O.R.J., Phillips, R.A., Shore, R.F., McGill, R.A.R., McDonald, R.A., Bearhop, S., 2008. Diet, individual specialisation and breeding of

Brown skuas (Catharacta antarctica lonnbergi): an investigation using stable isotopes. Polar Biol. 32, 27-33.

Awkerman, J.A., Hobson, K.A., Anderson, D.J., 2007. Isotopic (6'°N and 6'C) evidence for intersexual foraging differences and temporal

variation in habitat use in waved albatrosses. Can. J. Zool. 85, 273-279.

Bearhop, S., Phillips, R., McGill, R., Cherel, Y., Dawson, D., Croxall, J., 2006. Stable isotopes indicate sex-specific and long-term individual

foraging specialisation in diving seabirds. Mar. Ecol. Prog. Ser. 311, 157-164.



Becker, B., Peery, M., Beissinger, S., 2007. Ocean climate and prey availability affect the trophic level and reproductive success of the Marbled
murrelet, an endangered seabird. Mar. Ecol. Prog. Ser. 329, 267-279.

Boadway, K.A., 2012. Finding the "Arctic" in the Arctic tern: breeding biology and diet across the latitudinal range of an iconic seabird. University
of New Brunswick, Department of Biology, p. 380.

Booth, J., McQuaid, C., 2013. Northern rockhopper penguins prioritise future reproduction over chick provisioning. Mar. Ecol. Prog. Ser. 486,
289-304.

Ceia, F.R., Phillips, R.A., Ramos, J.A., Cherel, Y., Vieira, R.P., Richard, P., Xavier, J.C., 2012. Short- and long-term consistency in the foraging
niche of Wandering albatrosses. Mar. Biol. 159, 1581-1591.

Cherel, Y., Corre, M., Jaquemet, S., Ménard, F., Richard, P., Weimerskirch, H., 2008. Resource partitioning within a tropical seabird community:
new information from stable isotopes. Mar. Ecol. Prog. Ser. 366, 281-291.

Chiaradia, A., Forero, M.G., Hobson, K.A., Swearer, S.E., Hume, F., Renwick, L., Dann, P., 2011. Diet segregation between two colonies of
Little penguins Eudyptula minor in southeast Australia. Austral Ecol. 37, 610-619.

Cook, T.R., Lescroél, A., Cherel, Y., Kato, A., Bost, C.A., 2013. Can foraging ecology drive the evolution of body size in a diving endotherm?
PloS ONE 8, €56297.

Cruz, L.L., McGill, R.A.R., Goodman, S.J., Hamer, K.C., 2012. Stable isotope ratios of a tropical marine predator: confounding effects of

nutritional status during growth. Mar. Biol. 159, 873-880.



Forero, M.G., Gonzalez-Solis, J., Hobson, K.A., Donazar, J.A., Bertellotti, M, Blanco, G., Bortolotti, G.R., 2005. Stable isotopes reveal trophic
segregation by sex and age in the Southern giant petrel in two different food webs. Mar. Ecol. Prog. Ser. 296, 107—-113.

Forero, M., Hobson, K.A., Bortolotti, G., Donazar, J., Bertellotti, M., Blanco, G., 2002. Food resource utilisation by the Magellanic penguin
evaluated through stable-isotope analysis: segregation by sex and age and influence on offspring quality. Mar. Ecol. Prog. Ser. 234, 289—
299.

Gonzalez-Solis, J., Croxall, J.P., 2005. Differences in foraging behaviour and feeding ecology in giant petrels. In: Ruckstuhl KE, Neuhaus P
(Eds) Sexual segregation in vertebrates: ecology of the two sexes. Cambridge University Press, Cambridge, pp. 92-111.

Harding, A.M.A., Hobson, K.A., Walkusz, W., Dmoch, K., Karnovsky, N.J., Pelt, T.I., Lifield, J.T., 2008. Can stable isotope (6"°C and §'°N)
measurements of Little auk (Alle alle) adults and chicks be used to track changes in high-Arctic marine foodwebs? Polar Biol. 31, 725-733.

Hedd, A., Montevecchi, W.A., 2006. Diet and trophic position of Leach’s storm-petrel Oceanodroma leucorhoa during breeding and moult,
inferred from stable isotope analysis of feathers. Mar. Ecol. Prog. Ser. 322, 291-301.

Hobson, K.A., Bond, A.L., 2012. Extending an indicator: year-round information on seabird trophic ecology from multiple-tissue stable-isotope
analyses. Mar. Ecol. Prog. Ser. 461, 233—-243.

Lavoie, R.A., Rail, J.F., Lean, S., 2012. Diet composition of seabirds from Corossol Island, Canada, using direct dietary and stable isotope
analyses. Waterbirds, 35, 402-419.

Ludynia, K., Dehnhard, N., Poisbleau, M., Demongin, L., Masello, J.F., Voigt, C.C., Quillfeldt, P., 2013. Sexual segregation in Rockhopper

penguins during incubation. Anim. Behav. 85, 255-267.



Michalik, A., McGill, R.A.R., Noordwijk, H.J., Masello, J.F., Furness, R.W., Eggers, T., Quillfeldt, P., 2012. Stable isotopes reveal variable
foraging behaviour in a colony of the Imperial shag Phalacrocorax atriceps: differences between ages, sexes and years. J. Ornithol. 154,
239-249.

Navarro, J., Oro, D., Bertolero, A., Genovart, M., Delgado, A., Forero, M.G., 2010. Age and sexual differences in the exploitation of two

anthropogenic food resources for an opportunistic seabird. Mar. Biol. 157, 2453—2459.

Navarro, J., Forero, M.G., Gonzalez-Solis, J., Igual, J.M., Bécares, J., Hobson, K.A., 2009a. Foraging segregation between two closely related
shearwaters breeding in sympatry. Biol. Lett. 5, 545-548.

Navarro, J., Kaliontzopoulou, A., Gonzalez-Solis, J., 2009b. Sexual dimorphism in bill morphology and feeding ecology in Cory's shearwater
(Calonectris diomedea). Zoology 112, 128-138.

Nisbet, |., Montoya, J., Burger, J., Hatch, J., 2002. Use of stable isotopes to investigate individual differences in diets and mercury exposures
among Common terns Sterna hirundo in breeding and wintering grounds. Mar. Ecol. Prog. Ser. 242, 267-274.

Phillips, R.A., McGill, R.A.R., Dawson, D.A., Bearhop, S., 2011. Sexual segregation in distribution, diet and trophic level of seabirds: insights
from stable isotope analysis. Mar. Biol. 158, 2199-2208.

Quillfeldt, P., McGill, R.A.R., Masello, J.F., Weiss, F., Strange, |.J., Brickle, P., Furness, R.W., 2008. Stable isotope analysis reveals sexual and

environmental variability and individual consistency in foraging of Thin-billed prions. Mar. Ecol. Prog. Ser. 373, 137-148.



Ramos, R., Gonzalez-Solis, J., Forero, M.G., Moreno, R., Gébmez-Diaz, E., Ruiz, X., Hobson, K.A., 2009. The influence of breeding colony and
sex on mercury, selenium and lead levels and carbon and nitrogen stable isotope signatures in summer and winter feathers of Calonectris
shearwaters. Oecologia 159, 345-354.

Rayner, M. J., Hauber, M. E., Clout, M. N., Seldon, D. S., Van-Dijken, S., Bury, S., Phillips, R. A., 2008. Foraging ecology of the Cook's petrel
Pterodroma cookii during the austral breeding season: a comparison of its two populations. Mar. Ecol. Prog. Ser. 370, 271-284.

Rey, A.R., Polito, M., Archuby, D., Coria, N., 2012. Stable isotopes identify age- and sex-specific dietary partitioning and foraging habitat
segregation in Southern giant petrels breeding in Antarctica and southern Patagonia. Mar. Biol. 159, 1317-1326.

Stauss, C., Bearhop, S., Bodey, T.W., Garthe, S., Gunn, C., Grecian, W.J., Inger, R., Knight, M. E., Newton, J., Patrick, S.C., Phillips, R. A,,
Waggitt, J.J., Votier, S.C., 2012. Sex-specific foraging behaviour in Northern gannets Morus bassanus: incidence and implications. Mar.
Ecol. Prog. Ser. 457, 151-162.

Vaillant, M., Bohec, C.L., Prud’Homme, O., Wienecke, B., Maho, Y., Kato, A., Ropert-Coudert, Y., 2013. How age and sex drive the foraging
behaviour in the King penguin. Mar. Biol. 160, 1147-1156.

Weimerskirch, H., Shaffer, S., Tremblay, Y., Costa, D., Gadenne, H., Kato, A., Ropert-Coudert, Y., Sato, K., Aurioles, D., 2009. Species- and
sex-specific differences in foraging behaviour and foraging zones in Blue-footed and Brown boobies in the Gulf of California. Mar. Ecol.
Prog. Ser. 391, 267-278.

Williams, C.T., Iverson, S.J., Buck, C.L., 2008. Stable isotopes and fatty acid signatures reveal age- and stage-dependent foraging niches in

Tufted puffins. Mar. Ecol. Prog. Ser. 363, 287-298.



Woo, K.J., Elliott, K.H., Davidson, M., Gaston, A.J., Davoren, G.K., 2008. Individual specialization in diet by a generalist marine predator reflects
specialization in foraging behaviour. J. Anim. Ecol. 77, 1082—-1091.

Young, H.S., McCauley, D.J., Dirzo, R., Dunbar, R.B., Shaffer, S.A., 2010a. Niche partitioning among and within sympatric tropical seabirds
revealed by stable isotope analysis. Mar. Ecol. Prog. Ser. 416, 285-294.

Young, H.S., Shaffer, S.A., McCauley, D.J., Foley, D.G., Dirzo, R., Block, B.A., 2010b. Resource partitioning by species but not sex in sympatric

boobies in the central Pacific Ocean. Mar. Ecol. Prog. Ser. 403, 291-301.



