
Author’s Accepted Manuscript

Using large scale surveys to investigate seasonal
variations in seabird distribution and abundance.
Part I: the North Western Mediterranean Sea

Emeline. Pettex, Léa David, Matthieu Authier,
Aurélie Blanck, Ghislain Dorémus, Hélène
Falchetto, Sophie Laran, Pascal Monestiez, Olivier
Van Canneyt, Auriane Virgili, Vincent Ridoux

PII: S0967-0645(16)30326-5
DOI: http://dx.doi.org/10.1016/j.dsr2.2016.11.008
Reference: DSRII4158

To appear in: Deep-Sea Research Part II

Cite this article as: Emeline. Pettex, Léa David, Matthieu Authier, Aurélie
Blanck, Ghislain Dorémus, Hélène Falchetto, Sophie Laran, Pascal Monestiez,
Olivier Van Canneyt, Auriane Virgili and Vincent Ridoux, Using large scale
surveys to investigate seasonal variations in seabird distribution and abundance.
Part I: the North Western Mediterranean Sea, Deep-Sea Research Part II,
http://dx.doi.org/10.1016/j.dsr2.2016.11.008

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/dsr2

http://www.elsevier.com/locate/dsr2
http://dx.doi.org/10.1016/j.dsr2.2016.11.008
http://dx.doi.org/10.1016/j.dsr2.2016.11.008


Using large scale surveys to investigate seasonal variations in seabird distribution and 

abundance. Part I: the North Western Mediterranean Sea  

 

Emeline Pettex1, Léa David2, Matthieu Authier1, Aurélie Blanck3, Ghislain Dorémus1, Hélène 

Falchetto1,  Sophie Laran1, Pascal Monestiez4,5, Olivier Van Canneyt1, Auriane Virgili4, Vincent 

Ridoux1,4. 
 

1 
Observatoire PELAGIS, UMS 3462 CNRS/Université de la Rochelle, 5 allées de l’océan, 17000 La Rochelle, 

France. 
2 

EcoOcéan Institut, 18 rue des Hospices, 34090 Montpellier, France  
3 

Agence des Aires Marines Protégées, 16 quai de la douane, 29229 Brest cedex 2, France, 
4 

Centre d’Etude Biologique de Chizé, UMR 7372 CNRS - Université de La Rochelle, Institut du Littoral et de 

l’Environnement, 2 rue Olympe  de Gouges 17000 La Rochelle, France 
5 INRA, UR0546, Unité Biostatistique et Processus Spatiaux, Domaine Saint Paul, Site Agroparc, 84914 Avignon, 

France  

 

Abstract 

Scientific investigation in offshore areas are logistically challenging and expensive, therefore the 

available knowledge on seabird at sea distribution and abundance, as well as their seasonal 

variations, remains limited. To investigate the seasonal variability in seabird distribution and 

abundance in the North-Western Mediterranean Sea (NWMS), we conducted two large-scale aerial 

surveys in winter 2011–12 and summer 2012, covering a 181,400 km2 area. Following a strip-transect 

method, observers recorded a total of 4,141 seabird sightings in winter and 2,334 in summer, along 

32,213 km. Using geostatistical methods, we generated sightings density maps for both seasons, as 

well as estimates of density and abundance. Most taxa showed seasonal variations in their density 

and distribution patterns, as they used the area either for wintering or for breeding. Highest densities 

of seabirds were recorded during winter, although large-sized shearwaters, storm petrels and terns 

were more abundant during summer. Consequently, with nearly 170,000 seabirds estimated in 

winter, the total abundance was twice higher in winter. Coastal waters of the continental shelf were 

generally more exploited by seabirds, even though some species, such as Mediterranean gulls, black-

headed gulls, little gulls and storm petrels were found at high densities in highly offshore waters. Our 

results revealed areas highly exploited by the seabird community in the NWMS, such as the Gulf of 

Lion, the Tuscan region, and the area between Corsica and Sardinia. In addition, these large-scale 

surveys provide a baseline for the monitoring of seabird at sea distribution, and could inform the EU 

Marine Strategy Framework Directive.  
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