APPENDIX 1

BACKGROUND INFORMATION

The genus Calonectris shearwater comprises four species: Streaked Shearwater
leucomelas (Temminck 1835; van der Land 2008) that breeds in the North
Pacific mainly on islands off Korea, Japan, and Taiwan. Scopoli's Shearwater
diomedea (Scopoli 1769) breeds mainly in the Mediterranean Sea. It was first
described by Joannes Antonius Scopoli and was considered the nominotypical
subspecies of the polytypic Cory’s Shearwater. Cory’s Shearwater borealis (Cory
1881) breeds mainly on islands in the Northeast Atlantic. Charles Barney Cory
obtained the type specimen killed near Chatham Island, Cape Cod,
Massachusetts, USA, and gave the subspecific designation borealis. Cape Verde
Shearwater edwardsii (Oustalet 1883) is an endemic breeder of the Cape Verde

Islands.

Developments in the taxonomy of Calonectris shearwaters are extensive (e.g.,
Bourne 1955, Massa & Lo Valvo 1986, Randi et al. 1989, Bretagnolle & Lequette
1990, Grandeiro 1993, Cabo et al. 1993, Wink et al. 1993, Heidrich et al. 1998,
Carneiro da Silva et al. 1999, Sangster et al. 1999, Rabouam et al. 2000,
Gdémez-Diaz et al. 2006, Gomez-Diaz et al. 2009). Based on these and other
findings, at the time of writing, three of the four main ornithological taxonomic
systems treat all four taxa as distinct species (BirdLife International Checklist of
the Birds of the World, The Howard and Moore Complete Checklist of the Birds of
the World, and The IOC World Bird List), while the eBird/Clements Checklist of
Birds of the World treats borealis as a subspecies of the nominotypical

diomedea. The Dutch Committee for Avian Systematics (CSNA) treat borealis



and diomedea as specifically distinct based on phylogeographic analysis of
allozymes (Randi et al. 1989) and mitochondrial DNA (Heidrich et al. 1996),
qualitative differences in vocalisations (Bretagnolle & Lequette 1990), and

phenetic analysis of morphological characters (Granadeiro 1993).

Species breeding limits are extensively studied (e.g., Thibault & Bretagnolle
1998, Dias et al. 2011, Genovart et al., 2013, Munilla et al. 2016, Zidat et al.
2017). Recent evidence shows that the breeding divide between borealis and
diomedea lies in the western Mediterranean at the Almeria-Oran Oceanographic
Front (AOOF) rather than at the Strait of Gibraltar (Flood & Gutiérrez 2019).
However, there is a growing number of well-documented records of borealis to
the east of AOOF, either in or near diomedea breeding colonies, or at sea away
from colonies. Several pairs of diomedea have bred in the Arcachon basin,
Gironde, along the Biscay coast of south-western France (Mays et al. 2006, Robb
et al. 2008). Hybridisation and introgression of diomedea and borealis occurs in
the Mediterranean Sea (Gémez-Diaz et al. 2009), though based on current
evidence this is small relative to the overall sizes of the breeding populations.
Our findings are presented with this caveat, though it is likely that the impact of

hybridisation on our study is negligible (further research required).

REFERENCES

BOURNE, W.R.P. 1955. On the status and appearance of the races of Cory's Shearwater

Procellaria diomedea. Ibis 97: 145-149.

BRETAGNOLLE, V. & LEQUETTE, B. 1990. Structural variation in the call of the Cory's

Shearwater (Calonectris diomedea, Aves, Procellariidae). Ethology 85: 313-323.

CABO, J.M., BLASCO, M. & SANCHEZ, J.M. 1993. Variaciones geograficas en Calonectris



diomedea. In: AGUILAR, 1.S., MONBAILLIU, X. & PATERSON, A.M. (Eds.) Estatus y
conservacion de aves marinas: ecogeografia y plan de accion para el mediterraneo.
Actas del II Simposio Aves Marinas del Mediterraneo, Calvia, 21-26 de marzo de 1989.

Madrid, Spain: Sociedad Espanola de Ornitologia.

CARNEIRO DA SILVA, M. & GRANADEIRO, J.P. 1999. Genetic variability and isolation of

Cory’s Shearwater colonies in the northeast Atlantic. The Condor 101: 174-179.

CORY, C.B. 1881. Description of a new species of the family Procellariidae. Bulletin

Nuttall Ornithological Club 6: 84.

DIAS, M.P., GRANADEIRO, J.P., PHILLIPS, R.A., ALONSO, H. & CATRY, P. 2011. Breaking
the routine: individual Cory’s shearwaters shift winter destinations between hemispheres

and across ocean basins. Proceedings of the Royal Society B 278: 1786-1793.

FLOOD, R.L. & GUTIERREZ, R. 2019. The status of Cory’s Shearwater in the western

Mediterranean Sea. Dutch Birding 41: 159-165.

GENOVART, M., THIBAULT, J-C., IGUAL, J.M., BAUZA-RIBOT, M. DEL MAR., RABOUAM,
C. & BRETAGNOLLE, V. 2013. Population structure and dispersal patterns within and
between Atlantic and Mediterranean populations of a large-range pelagic seabird. PLoS

One 8: e70711. doi:10.1371/journal.pone.0070711

GOMEZ-DIAZ, E., GONZALEZ-SOLIS, J., PEINADO, M.A. & PAGE, R.D.M. 2006.
Phylogeography of the Calonectris shearwaters using molecular and morphometric data.

Molecular Phylogenetics & Evolution 41: 322-332.

GOMEZ-DIAZ, E., GONZALEZ-SOLIS, J. & PEINADO, M.A. 2009. Population structure in a
highly pelagic seabird. The Cory’s Shearwater Calonectris diomedea: an examination of

genetics, morphology and ecology. Marine Ecology Progress Series: 382: 197-2009.

GRANADEIRO, J.P. 1993. Variation in measurements of Cory's Shearwater between

populations and sexing by discriminant analysis. Ringing & Migration 14: 103-112.



HEIDRICH, P., AMENGUAL, J. & WINK, M. 1998. Phylogenetic relationships in
Mediterranean and North Atlantic shearwaters (Aves: Procellariidae) based on nucleotide

sequences of mtDNA. Biochemical Systematics & Ecology 26: 145-170.

HEIDRICH, P., RISTOW, D. & WINK, M. 1996. Differenzierung von Gelb- und
Schwarschnabelsturmtauchern (Calonectris diomedea, Puffinus puffinus, P. yelkouan)
und GroBmoéwen des Silbermdwenkomplexus (Larus argentatus, L. fuscus, L.

cachinnans). Journal fur Ornithologie 137: 281-294.

LAND, J. VAN DER (Ed.). 2008. UNESCO-IOC Register of Marine Organisms (URMO).

[Accessed at http://www.marinespecies.org/urmo/ on 15 December 2020.]

MASSA, B. & LO VALVO, M. 1986. Biometrical and biological considerations on the Cory's

Shearwater Calonectris diomedea. NATO ASI Series 12: 293-313.

MAYS, G., DURANT, J.M. & GOMEZ, G. 2006. Premiere nidification du Puffin cendré

Calonectris diomedea sur la facade atlantique francgaise. Ornithos 13: 316-319.

MUNILLA, I., GENOVART, M., PAIVA, V.H. & VELANDO, A. 2016. Colony foundation in an

oceanic seabird. PLoS One 11: e0147222. doi:10.1371/journal.pone.0147222

OUSTALET, E. 1883. Description d’espéces nouvelles provenant des Iles Cap-Vert.

Annales des Sciences Naturelles Zlogie (Series 6) 16: 1-2.

RABOUAM, C., BRETAGNOLLE, V., BIGOT, Y. & PERIQUET, G. 2000. Genetic relationships
of Cory’s Shearwater: parentage, mating assortment, and geographic differentiation

revealed by DNA fingerprinting. The Auk 117: 651-662.

RANDI, E., SPINA, F. & MASSA, B. 1989. Genetic variability in Cory's Shearwater

(Calonectris diomedea). The Auk 106: 411-418.

ROBB, M., MULLARNEY, K.M. & THE SOUND APPROACH. 2008. Petrels Night and Day.

Dorset, UK: The Sound Approach.



SANGSTER, G., HAZEVOET, C.J., VAN DEN BERG, A.B., ROSELAAR, C.S. & SLUYS, R.
1999. Dutch avifaunal list: species concepts, taxonomic instability, and taxonomic

changes in 1977-1998. Ardea 87: 139-165.

SCOPOLI, G.A. 1769. Annus 1. Historico-naturalis. Descriptiones Avium Musei Proprii
Earumque Rariorum, Quas Vidit In Vivario Augustiss. Imperatoris, et in Museo Excell.

Lipsiae, Saxony: Chr. G. Hilscher I.

TEMMINCK, C. J. 1835. F. G. Levrault, Paris.

THIBAULT, J.-C. & BRETAGNOLLE, V. 1998. A Mediterranean breeding colony of Cory's
Shearwater Calonectris diomedea in which individuals show behavioural and biometric

characters of the Atlantic subspecies. Ibis 141: 523-528.

WINK, M., HEIDRICH, P., KAHL, I., SWATSCHECK, I., WITT, H.-H. & RISTOW, D. 1993.
Inter- and intraspecific variation of the nucleotide sequence of the cytochrome b gene in
Cory's (Calonectris diomedea), Manx Shearwater (Puffinus puffinus) and the Fulmar

(Fulmarus glacialis). Z. Naturforsch. 48c: 504-509.

ZIDAT, T., DELL'ARICCIA, G., GABIROT, M., SOURROUILLE, P., BUATOIS, B., CELERIER,
A., BONADONNA, F. & CROCHET, P-A. 2017. Reproductive isolation maintains distinct
genotypes, phenotypes and chemical signatures in mixed colonies of the two European
Calonectris shearwaters (Procellariiformes: Procellariidae). Zoological Journal of the

Linnean Society 181: 711-726.



