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Ecotone is an association of professional ornithologists and ecologists. 

We produce various kinds of mist nets for catching birds and bats. The quality and 
efficiency of our nets are the result of more than 30 years of experience in the field 
work.  

Besides mist nets we offer a wide range of equipment for ornithological and bat 
researches. 

We also produce GPS-GSM loggers for wildlife tracking. Nowadays our telemetry 
equipment is worldwide used and let researchers to obtain the unique and precise 
data about animal behaviour and migrations. Our loggers are also custom designed to 
meet the researchers’ needs.  

To order visit our e-shop: www.ecotone.com.pl 

http://www.ecotone.com.pl/
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Welcome to Barcelona! 
Welcome to Barcelona and the 6th Albatross and Petrel Conference! It is 
encouraging to receive about 150 researchers from all over the world, 
including 50 MSc and PhD students, which will hopefully be the root of the 
next editions of this friendly conference! 

While building up the programme of the conference, we have tried to include 
presentations covering all aspects of albatross and petrel research. We are 
especially pleased with the increasing number of studies on smaller 
procellariforms, including small shearwaters, gadfly petrels and other little 
petrels, nearly residual in previous editions of this conference. In this edition, 
we decided to schedule a good number of keynote speakers (12!) that will 
bring us the latest insights into their respective fields. Almost 100 oral 
presentations are planned and we will have two dedicated poster sessions, on 
Tuesday and Thursday from 18.00. Finally, Frank Zino will close the Conference 
with one of the most epic stories about seabird conservation. 

It is always difficult to reach a balance between keynote speakers, oral 
presentations, posters, time for networking and social events. In particular, 
Barcelona is a very tempting city and the Venue is right in the city centre. 
Therefore, to avoid you being too much distracted from the Conference, all 
lunch meals are included and will take place at the Venue (sorry!). We felt it 
was important to leave sufficient time during lunch for delegates to talk 
informally and to do some networking and this is why you will have 1:30 hour 
at each lunch. 

Of course, we also want you to enjoy the social events as well as such a 
fantastic city and activities further afield. We have organised a very special 
Welcome reception in a singular location, the Observatori Fabra, where you 
can listen to a fantastic and emotive presentation about the discovery and re-
discovery of several petrel species by Hadoram Shirihai and will have the 
unique possibility to look through a telescope dating from 1904. On Friday 
night, at the end of the Conference, please, join us for the banquet dinner at 
Can Cortada restaurant, an authentic Catalan farmhouse with more than 900 
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years of history. Enjoy free drinks and dancing, the most pleasant way of 
networking! We have also organised a number of excursion for you, including 
pelagic trips and the opportunity to attend the Ebro Delta Birding Festival. In 
addition, from September 22nd to 25th Barcelona will be celebrating its Annual 
City Festival known as La Mercè, a unique opportunity to enjoy the Catalan 
culture. 

Just as a general reminder, Barcelona is a safe city where nobody will bother 
you but as in any other big city, please, always keep an eye on your pockets 
and your luggage: wandering delegates are the favourite target of all the 
professional pickpockets. 

We want to thank all the people who actively participated with their 
enthusiasm and selfless collaboration to the IAPC6, in particular to the keynote 
speakers, the members of the scientific committee and all the helpers during 
the Conference. Without all their disinterested help this Conference simply 
would have not been possible to organize. 

We hope you will enjoy your time in Barcelona and find this Conference as 
rewarding as we felt it was while we were organizing it. We thank you for 
participating and making this conference a productive but also memorable 
meeting. 

See you in Barcelona! 

 

Jacob González-Solís  

on behalf of the Local Organising Committee 
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General Information 

Meeting venue 

The Conference will take place in the historic building of the University of 
Barcelona, located in the city centre. Oral presentations will be in the 
Paranymph on Tuesday 20th and Friday 23rd, and in the Aula Magna on 
Wednesday 21st and Thursday 22nd, both located on the 1st floor. Coffee breaks 
will be in the Science Courtyard and lunches will be served in the Central Patio 
on the ground floor. Poster presentations and exhibitors will be in the foyer. 
All places will be duly indicated, so just follow the IAPC6 logo! 
You can have all information concerning the historic building and take a virtual 
tour on http://www.ub.edu/museuvirtual/visitavirtualEH/index.html 

A virtual tour of the Paranymph here:  
http://www.ub.edu/museuvirtual/visitavirtualEH/panoramiques/paranimf/par
animf/_auto/flash/Tour_UB-paranimf.html 

The University of Barcelona is located in Gran Via de les Corts Catalanes, 585. 
The nearest underground station is the L1-red line, stop Universitat station. A 
bus stop is located right in front of the building and others are conveniently 
located in the surrounding streets, all with many different busses bringing you 
from all parts of the city. 

 

http://www.ub.edu/museuvirtual/visitavirtualEH/index.html
http://www.ub.edu/museuvirtual/visitavirtualEH/panoramiques/paranimf/paranimf/_auto/flash/Tour_UB-paranimf.html
http://www.ub.edu/museuvirtual/visitavirtualEH/panoramiques/paranimf/paranimf/_auto/flash/Tour_UB-paranimf.html
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From the airport, you can take the brand new metro L9 sud-orange, switching 
lines at Torrassa to get on L1. Alternatively, you can take the direct bus service 
(Aerobus) to Plaza Catalunya or, from Terminal2, the train to Barcelona Sants, 
the main Barcelona train station, and then the L3-green metro line to Plaza 
Catalunya. Plaza Catalunya is at walking distance from the Venue, but you can 
also take the L1 metro line for one stop. Finally, you have the option of a taxi 
ride from the Airport to the city centre which should cost you approximately 
30 euros. 
 
Registration Desk 

Conference registration will be open at the Icebreaker held at the Observatori 
Fabra on Monday 19th (see below) and from Tuesday 20th to Friday 23rd at the 
entrance of the meeting venue at 1st floor, from 8:00 (7:30 on Tuesday) to 
19:00.  
 
Internet 

Free Wi-Fi access will be available in the University building; the access code 
will be provided at the registration desk. 
 
Help 

For any questions or problems you may have, please contact the registration 
desk at the entrance of the meeting venue, conference helpers will be wearing 
orange t-shirts and are prepared to help you out wherever necessary. You will 
also recognize members of the organising committee by the red name tags. 
Please, don’t hesitate to ask us! 
 
Programme 

The programme below indicates the name of the presenter (name of first 
author, if different). You can find all the abstracts in alphabetical order of first 
author. 
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Information for presenters 

Oral presentations 

According to their schedule, presenters have 12 minutes presentation + 3 
minutes discussion time or 8 minutes presentation + 2 minutes discussion 
time.  
 
To be fair to all presenters, and to enable the meeting to run smoothly and to 
schedule, please, respect your time slot. Chairs will be encouraged to make 
sure all presenters finish at the end of their slot, no exceptions.  
Speakers must identify themselves to their session chairperson before the start 
of the session. 
 
Please bring your presentations to the meeting as a Powerpoint or pdf file. You 
may want to use the ‘embed fonts in the file’ option (under Tools -> Save 
Options) when saving in order to ensure your presentation appears as you 
would like it to appear.  
 
Please check and submit your presentation in time before your talk, you have 
the opportunity to do this up until the break before your session. If you are 
giving an oral presentation in the first session, please be at the conference 
venue by 7:45 to upload your talk and ensure its compatibility. 
 
 
Poster presentations 

Two poster sessions are planned during the conference, on Tuesday and 
Thursday from 18:00. If you are presenting a poster, please find your dedicated 
poster slot number and poster session in the conference programme, and hang 
up your poster in the allocated spot any time after 8:00am on the day of your 
session. Posters can stay in place the day following your session. Please, 
remove your poster at the end of the second day so that presenters of the 
second session can find their space free. 
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Maximum poster dimensions can be 156 cm top to bottom and 114 cm side to 
side, portrait orientation. For those of you familiar with the A Series of paper 
sizes, A0 (1189 x 841 mm) would be the closest to the maximum dimensions 
noted above. Posters can be put in place on the appropriate board as soon as 
you arrive at the meeting and left there until you take them down at the end 
of the meeting. 
 
 
Best student presentation and poster award 

Awards are given to students participating at IAPC6 to 
recognize excellence in oral and poster presentations. Two 
awards for oral presentations and two for posters will be 
given by the scientific committee and presented during the 
closing ceremony on Friday 23rd. Student contributions are 
marked throughout the programme and poster list by * and 
in the abstracts by a chick symbol. 
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Social Events 

Welcome reception – September 19
th

 

Do not miss the Welcome Reception! It will be held at the Observatori Fabra, 
the fourth oldest, actively used observatory in the world. It is located on the 
Tibidabo Mountain, in Barcelona, from where we can enjoy a beautiful view of 
the city. 

Welcome reception will start at 17:00h by registering to the Conference, 
followed by an icebreaker cocktail and, after that, the very first IACP6 
presentation at 20:30, given by Hadoram Shirihai. 

'What it takes to rediscover & discover 6 petrel species' 

After this presentation you will be invited to visit the building, its small 
astronomical museum, the historical rooms and, if you wish, you will have the 
opportunity to look through one of the oldest telescopes in Europe, built in 
1904. 

The participation to the reception is included in the registration fee, but please 
confirm your attendance by ticking the box in the registration form online. 
IAPC6 will offer transport from the city centre to the Observatory and back. 
There will be bus transfers to the Observatori Fabra at 16:15, departing right in 
front of the main entrance of the Venue (see map p.11). If you cannot be there 
in time and need a transfer a little later, please send us an email indicating at 
what time you are able to be there and we will try to arrange another transfer. 
To return, there will a transfer bus at least once every hour from the 
Observatori Fabra to the Venue, until the end of the welcome reception 
(estimated departing time of the last bus from the Observatori Fabra to the 
Venue at 23:00). 
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Conference dinner – September 23
rd

  

The conference dinner costs 65€ per person (space is limited to 150 
participants). If you did not take the dinner during your registration but you 
still want to attend it, please contact us at the registration desk on Tuesday 
20th September at the latest! 

The conference dinner will take place in the emblematic Can Cortada 
restaurant, an authentic Catalan farmhouse, historical heritage site of 
Barcelona with more than 900 years of history. The decor of the farmhouse 
harmonizes with the building, where one can appreciate the remains of the 
ancient defence tower which dates back to the Middle Ages. 

From 19:00 onwards you can enjoy a welcome glass of Cava outside the 
restaurant, in front of the main entrance. For those who want to know more 
about the history of Can Cortada farmhouse, a brief guided tour will be 
organized prior to the conference dinner at 19:30. 

The dinner will start at 20:00h. The menu is based on typical Catalan cuisine, 
specialized in high-quality meats of our land (you can check the menu here 
https://www.dropbox.com/s/d2vndxen8siqsjl/Conference_dinner_Can_Cortad
a.pdf?dl=1). For those requiring any particular dietary consideration 
(vegetarian, vegan, allergies…), special menus will be provided, but please 
make sure to provide this information to the registration desk on Tuesday 20th 
the latest. 

And after the dinner… Fiesta! Music, dance and free drinks for everyone until 
2:00h! 

We are looking forward to seeing you there! 

For more information about Can Cortada check the link below: 
http://www.gruptravi.com/en/can-cortada/ 
 
 
 
 

https://www.dropbox.com/s/d2vndxen8siqsjl/Conference_dinner_Can_Cortada.pdf?dl=1
https://www.dropbox.com/s/d2vndxen8siqsjl/Conference_dinner_Can_Cortada.pdf?dl=1
http://www.gruptravi.com/en/can-cortada/
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HOW TO GET THERE: 
Can Cortada is located in Avinguda l'Estatut de Catalunya, s/n, Horta-Guinardó 
district. You can arrive by taxi or underground. No transport will be provided to 
the restaurant. 
TAXI: a taxi from the Conference Venue (Plaça Universitat) to the restaurant 
takes about 20 min and costs approximately 25 €. 
UNDERGROUND: the closest underground station from the Conference Venue 
or the Conference hotel is Passeig de Gràcia station (L3, green line). Take the 
underground in the direction of Canyelles station and stop at Valldaura station. 
It is only a 5 min walk from this station to the restaurant (see the map below). 
To return to the city centre by underground bear in mind that the last train will 
pass through Valldaura station at 2:00a.m. 

 

Silent Auction 

Help to compensate the CO2 footprint of the IAPC6 by donating one or more 
items and by bidding on items at the IAPC6 Silent Auction! Proceeds from the 
auction will be donated to World Vision 
https://www.worldvision.com.au/global-issues/work-we-do/famine/aussie-
spirit-fuels-africas-greatest-transformation  

https://www.worldvision.com.au/global-issues/work-we-do/famine/aussie-spirit-fuels-africas-greatest-transformation
https://www.worldvision.com.au/global-issues/work-we-do/famine/aussie-spirit-fuels-africas-greatest-transformation
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Dozens of donated items will be on display ready for bidding by you! 
Wonderful articles have been generously donated from companies, NGOs and 
conference participants. Items will be displayed along with a white sheet 
where you can bid to buy them. Whoever is the highest bidder when the 
auction closes gets the item!  

The IAPC6 Silent Auction will take place from September 20th to 22nd at the 
Paranymph Gallery, on the 1st floor of the historic building, at the entrance of 
the conference venue and next to the sponsors’ area. The auction will finish on 
Thursday 22nd at 19:00, and winners will have one hour to claim and arrange 
payment for their items. The auction income will be donated to the NGO right 
after the end of the conference. At the closing address, we wil briefly present 
the statistics and percentage of the CO2 footprint we have compensated 
through the Silent Auction and the carbon footprint compensation of the 
flights.  

 

Video session 

We are living in a world dominated by media and the images that they offer us. 
One way to increase the impact of our science and promote seabird 
conservation is by creating interesting popular science videos. There is an 
increasing demand of science outreach activities and audiovisuals can be a 
major component of this. Bring your popular science videos to show the others 
your activities and attend the session to inspire yourself, the filmmaker inside 
you, on how to create an attractive video of your research and conservation 
activities. The popular science Video Session will take place on Friday 23th 
September from 16:00. If you have a short (5-10 min, maximum 15 min) 
informative video of your research and/or conservation programs, please send 
us the title, the duration, a brief description of the video (around 50 words) 
and a link to download it as soon as possible. 
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Excursions & Events 

If you are interested in one or more excursions and events, book your place 

sending us an email at contact@iapc6.info or at your arrival at the Registration 
desk. Places are limited, don’t miss them! 

Tarragona pelagic trip  

Monday, September 19
th

, from 7am to 3:30pm 

The Tarragona coast and the nearby Gulf of Sant Jordi are important foraging 
areas for seabirds thanks to the influence of the input of nutrients coming 
from the Ebro River. The area was included in the marine IBA Programme of 
BirdLife International and is also an important foraging area for the critically 
endangered Balearic shearwater during the breeding season. We sail along the 
continental shelf a few miles from shore, dispersing pilchard to attract 
seabirds. Regular species during this season include breeding species such as 
Common and Sandwich terns, Mediterranean shags and the rare Audouin’s 
gull. Wintering species such as Mediterranean and Lesser Black-backed gulls 
are also present at this time of the year. Balearic shearwaters are also seen but 
in small numbers, as most of them are out in the Atlantic Ocean during this 
season. 
Price: € 60 per person. Includes: Fishermen´s light lunch (at 12h) provided on the boat, 
white wine and fresh water included in the breakfast, bus transport from Barcelona 
and back, guide service of two local guides while aboard the pelagic.  

Cap de Creus pelagic trip & Aiguamolls de l’Empordà  

Saturday, September 24
th

, from 7am to 8pm 

Cap de Creus is one of the hotspots for seabird migration in the western 
Mediterranean. The area was also included in the marine IBA Programme of 
BirdLife International. In this trip, we sail offshore from Cap de Creus reaching 
a submarine canyon and a fish farm. Throughout the itinerary, we disperse 
pilchard to attract seabirds. The trip should feature species such as gannets, 
terns and several species of gulls. Balearic Shearwater and Audouin’s gull are 

mailto:contact@iapc6.info
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scarce in the area but might be seen. In contrast, Yelkouan shearwaters 
breeding in the nearby islets of Southern France are common. During the trip, 
we also have the chance to see European storm-petrels and cetaceans such as 
Bottlenose and Streaked dolphins. 
Aiguamolls de l’Empordà is a wetland area situated 15 km from Cap de Creus. 
The ponds and marshes are rich in wildfowl and waders both during the 
breeding and wintering seasons. White storks are present in the area year-
round and, as we visit the area during migration time, there are good chances 
of finding accidental species. 
Price: € 60 per person. Includes: Picnic lunch, bus transport from Barcelona and back, 
guide service of two local guides. 

Ebro Delta & Delta Birding Festival  

Saturday, September 24
th

, from 7am to 8pm 

The Ebro Delta is the second biggest wetland in Spain. Its saltmarshes, lagoons, 
rice fields and bays host a vast diversity and abundance of herons, wildfowl, 
waders and other birds. Until recently, around 70 % of the world population of 
Audouin's gull has been breeding in the area. The Delta offers a very unique 
life-style, combining the rice agriculture and traditional fishing with a 
wonderful natural heritage. 
Every year, The Delta Birding Festival offers a handful of attractive activities 
related with birds and birding. The program includes conferences, courses, 
workshops and the exhibition of products and services for birdwatchers. 
Price: € 60 per person. Includes: Entrance to the Delta Birding Festival, picnic lunch, 
bus transport from Barcelona and back, guide service of two local guides. 

Codorníu Winery and Cellars 

Sunday, September 25
th

, from 11am to 4pm 

Designed by the architect Josep Puig i Cadafalch, CAVAS Codorníu were 
declared a national historic-artistic monument in 1976 and represent one of 
the most prominent examples of modernist architecture in Spain. Codorníu is 
synonymous to the history of a family of winegrowers which dates back to the 
XVI century. It is the oldest family company in Spain and one of the oldest in 
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the world, with more than 450 years of history to the date. The visit includes 
the Art Nouveau Tour in “the Cathedral of Cava”, the Codorníu winery gardens, 
the Celler Gran Museum and winery, the descent into the underground cellars 
and the tasting of two cavas from Codorníu’s premium range. 
Price: € 70 per person. Includes: entrance to the winery, lunch, bus transport from 
Barcelona and back, guided tour into the winery. 
For more information, visit: http://www.visitascodorniu.com/en/  

                                                             
 

Two major events, will take place in and near Barcelona in the week end 

after the Conference, 24th to 25th of September. 
 

The Delta Birding Festival is a great birding event that will take place 

throughout the whole week end right in the middle of the second most 
important wetland in Spain only after Doñana. For more information about the 
Delta Birding Festival visit  
http://www.deltabirdingfestival.com/?lang=en 
 

Every year, around September 24th, Barcelona celebrates La Mercè, patron 

saint of the city, and its Festa Major. A festival of festivals, it draws 

together over 600 activities and shows, cultural and artistic, which take place 
throughout the city in differing public spaces. For more information, look here! 
http://www.bcn.cat/merce/docs/en/LaMerce15_EN.pdf  
and here http://lameva.barcelona.cat/merce/en/  
 

http://www.visitascodorniu.com/en/
http://www.deltabirdingfestival.com/?lang=en
http://www.bcn.cat/merce/docs/en/LaMerce15_EN.pdf
http://lameva.barcelona.cat/merce/en/
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Workshops 

Two different workshops will take place before the Conference, on Monday, 
September 19th, from 9am to 3pm. 
 

Data Challenge on Behavioural Annotation  

Organised by: Frederic Bartumeus, Zuzana Zajková and José M. Reyes-
González 

Nowadays there are an increasing number of methods to infer putative 
behaviours from tracking data. For that reason, the criteria is not trivial to 
select the more appropriate method according to the characteristics of each 
dataset or the questions to resolve. 
The goal of the workshop is to discuss and share the results from different 
behavioural segmentation algorithms in order to discuss pros and cons of 
different methods. 
Participants will use a selected set of trajectory data, previously distributed by 
the organizers. We will distribute GPS trajectory data (together with GLS and 
activity) of a set of species in excel or csv format for the participants to work 
out their own behavioural annotation method. 
The algorithm chosen for behavioural segmentation can be of any kind, both 
from the literature or from new creation. However, we will ask to constrain the 
results on the basis of some specifications. In the workshop we will all share 
our results, discuss the underlying assumptions, virtues, and constraints of 
each of the algorithms used. If we receive results ahead time (we will specify 
also an output format), we may show some comparative statistics among the 
different algorithms. You will receive further instructions in early Februrary 
with specific datasets. 
We are open to include other potential datasets of interest from the 
participants as well. Upon contact please let us know if you want to share 
some specific dataset. If possible, the work done for and during the workshop 
may serve as a starting point for a manuscript to be published in a 
methodological journal.   
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GLS data analysis: state of the art and future  

Organised by: Yann Tremblay and Gaia Dell'Ariccia 

GLS data are increasingly used worldwide, but this method leads to complex 
inherent errors. The first goal of this workshopp will be to understand the 
technology in details in order to better understand the sources of the errors.  
The second goal will be to review the methods currently used to deal with 
these errors. A selected data set of tracks will be provided for the participants 
to process. The idea is to compare the different methods and then to discuss 
the observed differences. 
More than just running codes and compare results, the workshop will be an 
opportunity to exchange experiences and to pinpoint possible improvement 
strategies. 
We will select and prepare a common dataset. Data and results will be shared 
to the participants. We welcome your proposition to contribute data, 
especially if you have concurrent raw light data with Light-geolocation and/or 
GPS or Argos locations. Test data (tags exposed several days at a known 
location) will also be considered. 
Depending on the contributions and the outcomes, we might consider 
publishing this work.   
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Programme at a glance 
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Detailed programme 

Tuesday, September 20
th

 

08:20  WELCOME 

MARINE HABITAT SELECTION 
Chair: Maite Louzao 

08:40 Wakefield E.D. Environmental causes of individual foraging site 
selection and fidelity in northern fulmars and other 
seabirds 

09:20 Paiva V.H. Driven by the climate: Cory’s shearwater as a 
sentinel species for the effects of climate on the 
marine environment 

09:35 Louzao M. Understanding pelagic seabird 3D environment from 
multidisciplinary oceanographic cruises 

09:50 Orben R.  
   (Suryan R.M.) 

North Pacific albatrosses use predictable moulting 
areas 

10:05 Cecere J.G. Foraging shearwaters select different habitat 
resources during self- and offspring-provisioning trips 

10:15 Bonnet-Lebrun  
A-S.* 

Quantifying individual specialization through multi-
dimensional niches: a case study of black-browed 
albatrosses 

10:25 Morera Pujol V.* Is intraspecific competition influencing at sea 
distribution of seabirds from neighbouring colonies? 

10:35  COFFEE BREAK 

PELAGIC ECOLOGY 
Chair: Yutaka Watanuki 

11:00 Desprez M. Linking demography and foraging behaviours in a 
long-lived seabird, the black-browed albatross 

11:15 Thorne L.H. Effects of El Niño-driven changes in wind patterns on 
North Pacific albatrosses 
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11:35 Torres L.G. Comparative albatross movement analysis in space 
and time 

11:50 Mauck R.A. Sex-specific foraging behaviour during the incubation 
period in Leach’s storm-petrels 

12:05 Dias M.P. Wanderer of the night: distribution and at-sea 
activity of the Bulwer’s petrel Bulweria bulwerii, 
during the incubation period 

12:15 Creuwels J.S. Chick provisioning strategies in Antarctic petrels and 
Southern fulmars. 

12:25  LUNCH 

TRACKING & CONSERVATION 
Chair: Richard A. Phillips 

14:00 Dias M.P. Seabird Tracking Database - 12 years joining efforts 
for bird conservation 

14:15 Lago P.  
    (Metzger B.) 

Integrating multiple data sources to identify marine 
protected areas for shearwaters and storm petrels in 
Malta 

14:30 Reyes-González 
J.M.* 

Multi-year tracking of seabirds as a tool to develop 
adaptive management strategies: the case of Cory’s 
shearwaters foraging in the Canary Current 

14:45 Paiva V.H. Consistency on the foraging behaviour of Deserta’s 
petrel: implications for the species’ conservation 

14:55 Krüger L.*  Tomorrow never knows: projected distributions of 
albatrosses, petrels and fisheries in response to 
changing climate in the Southern Ocean 

15:10 Gatt M.C.*  
   (Lago P.)  

GPS tracks reveal movements of Yelkouan 
Shearwaters Puffinus yelkouan during the pre-laying 
period 

15:20 Precheur C. Year round at-sea distribution of Audubon’s 
shearwater Puffinus l. lherminieri, from the Lesser 
Antilles (Martinique Is.) 

15:30 Clay T.A.* Finding your niche: the fitness consequences of early 
life movements and specialization in individual 
albatrosses 
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15:40 De Grissac S.*  Early life foraging: behavioural response of newly 
fledge albatrosses to environmental conditions 

15:50 Orben R.A. Comparative flight behaviour of Hawaiian 
albatrosses 

16:00  COFFEE BREAK 

FEEDING ECOLOGY 
Chair: Alexandre L. Bond 

16:30 Morandini V.*  Physiological conditions of parent and offspring 
Black-browed Albatrosses  

16:40 Kroeger C.E.*  Influence of corticosterone and foraging behaviour 
on patterns of mass gain in two sympatric albatross 
species 

16:50 Boersch-Supan P.H. Unravelling physiological and ecological 
determinants of albatross chick growth and survival 

17:00 De Felipe F.* Does sexual segregation in spatial and feeding 
ecology occur during the non-breeding period? A 
comparative analyses of three 
Calonectris shearwaters 

17:15 Bourgeois K. Go West: factors influencing geographical variation 
in chick growth and breeding success in the grey-
faced petrel Pterodroma gouldi 

17:30 Courbin N. Linking individual foraging tactics, diet composition 
and reproductive performance in a Scopoli’s 
shearwater population 

17:40 Bedolla-Guzmán Y. Breeding successfully under variable ocean 
conditions: provisioning, diet and chick growth of the 
black storm-petrel Oceanodroma melania  

17:50 Calábria Carvalho 
P.* 

Stable isotope analysis on wing feathers reveals 
different moult strategies of sympatric shearwaters 

18:00  POSTER SESSION 1 
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Wednesday, September 21
st

 

DIET STUDIES 
Chair: Maëlle Connan 

08:30 Quillfeldt P. Foraging ecology and stable isotopic analyses in 
seabirds 

09:10 McInnes J.C.* Methods to assess albatross diet past, present, and 
future – assessing priorities across their range 

09:20 Danckwerts D.K.* Intra-annual variation in the foraging ecology of the 
endangered endemic Barau’s petrel (Pterodroma 
baraui) from Réunion Island, South-Western Indian 
Ocean: insight from a multi-faceted approach 

09:30 Berg M.* Have ecosystem changes altered the trophic niche of 
the fluttering shearwater (Puffinus gavia)? A 134-
year stable isotope record from feathers and prey 
collected in the Hauraki Gulf, New Zealand  

09:40 Watanuki Y. 
   (Nishizawa B.) 

Foraging behaviour of Laysan albatrosses: feeding on 
floating dead squid during daytime 

09:50 Medeiros R. A Long-Term Study of Migrating European Storm 
Petrels 

10:05 McInnes J.C.* A global assessment of black-browed and Campbell 
albatross diet using DNA techniques  

10:15 Payo-Payo A.* Termination of predictable anthropogenic food 
subsidies drives ecological synchronization of marine 
top predators 

10:30  COFFEE BREAK 

BEHAVIOURAL & SENSORY ECOLOGY 
Chair: Gaia Dell’Ariccia 

11:00 Bonadonna F. The Lords of the perfumes 

11:40 Leclaire S. MHC-based mate choice in blue petrels: a bacteria-
mediated odour mechanism? 
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11:55 Zidat T.* Reproductive isolation and divergence in chemical 
signals in sympatric populations of sibling species of 
shearwater 

12:05 Dell'Omo G.  
   (Muller M.S.) 

Date nights in a seabird with long-term pair bonds: 
do partners synchronise colony visits during the pre-
breeding period? 

12:15 Cianchetti-
Benedetti M.* 

Effects of sex and phase of reproduction on foraging 
ecology in a shallow diver species: a case of study of 
Scopoli’s shearwater (Calonectris diomedea) 

12:25  LUNCH BREAK 

MIGRATION I 
Chair: Raül Ramos 

14:00 Guilford T. The shearwater’s world 

14:40 Militão T.* Drivers of migratory patterns in shearwaters and 
petrels: a review 

14:55 Dell'Ariccia G. Global spatial ecology on the high seas: a 
comparative study on the trans-equatorial 
migrations of ten shearwater species 

15:10 Le Corre M. 
   (Legrand B.) 

Breeding phenology, migration patterns and 
foraging habitats of the wedge-tailed shearwater of 
the western Indian Ocean: a metapopulation analysis 

15:25 Carneiro A.P.B.* Sex differences in movements, distribution and 
habitat use of white-capped albatrosses from New 
Zealand during the nonbreeding period 

15:40 Crossin G.T. Circumnavigations, spatial segregation, and activity 
of non-breeding albatrosses, and their physiological 
correlates 

15:55 Zajková Z.* 
 

Giant petrels: a textbook example of sexual 
segregation in birds 

16:05  COFFEE BREAK 

 
 



            

         6th International Albatross and Petrel Conference                        Barcelona, September 2016                                                          

Programme - 31 

 

MIGRATION II 
Chair: Maria P. Dias 

16:30 Catry P. In for the long-haul: seabird travel plans 
provide insights into bird migration theory 

17:10 Ramos R. Life history trade off among moulting, breeding and 
migratory strategies: an experimental approach in a 
long-distance migratory shearwater 

17:25 Adams J. Distribution and oceanographic habitats of non-
breeding Ardenna shearwaters within the northern 
California Current: combining environmental 
predictors with satellite telemetry and at-sea 
densities 

17:35 Aranda, L.* The trans-equatorial migration of great shearwaters 

17:45 Ponchon A. At-sea activity patterns of black-browed albatrosses 
during the breeding and non-breeding season 

17:55 Cruz-Flores M.* Isotopic tools to infer non-breeding areas in tropical 
seabirds: the case of Bulwer’s petrel (Bulweria 
bulwerii) 

18:05 Bretagnolle, V. A quick overview of the forthcoming 
“Albatrosses, petrels and shearwaters of the 
world: a handbook to their taxonomy, 
identification, ecology and conservation” 

   

Thursday, September 22
nd

 

SEABIRDS-FISHERIES INTERACTIONS 
Chair: Vitor P. Paiva 

08:30 Weimerskirch H. Life time foraging and link with fisheries in 
albatrosses 

09:10 González-Solís J. 
   (Cortés V.) 

Ban of discards will likely increase Mediterranean 
seabirds’ bycatch 

09:25 González-Solís J. 
(Garcia-Barcelona 
S.) 

Risk assessment of Calonectris shearwaters bycatch 
based on spatiotemporal overlap between Spanish 
longline fisheries and seabird tracking data in the 
Atlantic Ocean 
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09:35 Collet J.M.* Beyond chances of encounters : exploring bird 
decision making to understand the determinants of 
seabird-fisheries interactions 

09:45 Carle R. First steps for mitigating bycatch of Pink-footed 
Shearwaters Ardenna creatopus: Identifying overlap 
of foraging areas and fisheries in Chile 

09:55 Angel A.  
   (Wanless R.M.) 

Tristan Albatrosses need more protection at sea 

10:05 Louzao M. Foraging in productive marine grounds when human 
activity comes into play: assessing sensitivity to 
longline bycatch in a critically endangered species 

10:15 Beck J. Sex, age and body condition of albatross caught as 
bycatch in Hawaiian (2010-2015) and Alaskan 
longline fisheries (2007, 2009-2014) 

10:25  COFFEE BREAK 

CONSERVATION MANAGEMENT 
Chair: Peter J. Hodum 

11:00 Croxall J. Seabird research for conservation: past 
successes, future prospects 

11:40 Phillips R.A. Conservation research and management of 
albatrosses and large petrels: progress and priorities 
identified by ACAP  

11:55 Arcos J.M. A new scenario for Mediterranean fisheries: where 
do seabirds fit? 

12:10 Debski I. Prioritising research and management of at-sea 
threats to New Zealand seabirds 

12:20 Yates O. Preventing seabird bycatch: experiences from grass 
roots action and international collaboration 

12:30  LUNCH 
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SEABIRD BYCATCH & LIGHT POLLUTION 
Chair: José Manuel Arcos 

14:00 Gianuca D.* Seabird bycatch and adoption of bycatch mitigation 
measures in pelagic longline fisheries off southern 
Brazil 

14:15 Fitzgerald S.M. 
   (Wallace F.) 

Performance and challenges of electronic monitoring 
for fisheries monitoring and seabird bycatch 

14:25 Fitzgerald S.M. Seabird bycatch monitoring, conservation 
achievements, and ongoing work in North Pacific 
groundfish fisheries 

14:40 Cortés V.* Seabird bycatch assessment and mitigation tests in 
the demersal longline fleet from the Western 
Mediterranean coast 

14:50 Arcos J.M. Understanding episodic bycatch of shearwaters in 
the Western Mediterranean; The Seabird Task Force 
in Europe 

15:00 Arroyo G.M. Spatial and temporal distribution of seabirds in the 
Gulf of Cádiz and the Strait of Gibraltar: implications 
for marine protected areas design  

15:10 Rodríguez A. Light pollution as a worldwide source of mortality for 
burrow-nesting petrels 

15:25 Pinet P. Dark side of the Moon… and petrels 

15:35 Le Corre M.  
   (Gineste B.) 

Ornithological radar as a tool to better understand 
massive light-induced fallout of the endangered 
Barau’s Petrel Pterodroma baraui 

15:50 Militão T.* On land threats and population viability of the 
endemic gadfly petrel of Cape Verde Islands 

16:05  COFFEE BREAK 

INVASIVE PREDATORS 
Chair: Michael L. Brooke 

16:30 Le Corre M. Ecology and conservation of tropical petrels 
and shearwaters: a view from Réunion Island, 
western Indian Ocean 
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17:10 Cecchetti M. Cats, rats, and shearwaters: the case of Linosa Island 
(Mediterranean Sea, Italy) 

17:20 Douse A. Co-existence of Manx shearwaters with an 
introduced population of brown rats on the island of 
Rum, Scotland 

17:30 Borrelle S.B.* Influences on seabird recolonization to offshore 
islands following predator eradication 

17:40 Tuck G. Macquarie Island’s Giant Petrels and the impacts of 
the Pest Eradication Project on population 
abundance 

17:50 Parker G.C. Post-rat recovery? Population estimate of Grey 
Petrels on Campbell Island 14 years after rat 
eradication 

18:00  POSTER SESSION 2 

19:00  END OF THE SILENT AUCTION 

 
Friday, September 23

rd
 

DEMOGRAPHY & POPULATION DYNAMICS 
Chair: Susan M. Waugh 

08:30 Oro D. What can research on albatrosses and 
shearwaters teach us about the population 
dynamics of long-lived organisms? 

09:10 Sanz-Aguilar A. When immigration mask threats: the rescue effect of 
a Scopoli's shearwater colony in the Western 
Mediterranean as a case study 

09:25 Pardo D. Demographic buffering in declining populations: can 
pre and non-breeders save the grey-headed 
albatross? 

09:40 Bond A.L.  
   (Converse S.J.) 

Integrated population modelling of Atlantic Yellow-
nosed Albatross using long-term data 

09:55 Gianuca D.* Influence of fisheries, climate and environmental 
cycles on the survival and breeding success of giant 
petrels 
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10:10 Hedd A. Investigating drivers of Leach’s storm-
petrel Oceanodroma leucorhoa population decline in 
Atlantic Canada 

10:25 Walker K.J.* Antipodean wandering albatross population decline, 
skewed sex ratio & male-male pairings  

10:35  COFFEE BREAK 

PHYLOGENY & PHYLOGEOGRAPHY 
Chair: Vincent Bretagnolle 

11:00 Welch A.J. New approaches to an old question: exploring 
the evolutionary history of albatrosses and 
petrels 

11:40 Stefan L.M.* Host-specificity and cryptic diversity of seabird 
feather mites from Cape Verde Islands: integrating 
morphological and genetic data 

11:55 Iglesias Vasquez A.* Population expansion, current and past gene flow in 
Gould’s Petrel: implications for conservation 

12:05 Bourgeois K. Phylogeography of the yelkouan shearwater Puffinus 
yelkouan across the Mediterranean Basin 

12:15 Taylor R.* Allochrony and speciation in the band-rumped 
storm-petrel (Hydrobates spp.) species complex 

12:25 Rexer-Huber K.* Linking phylogenetics and tracking for conservation 
management of white-chinned petrels 

12:35  LUNCH 

MISCELLANY 
Chair: David Thompson 

14:00 Boulinier T. Infectious diseases as a threat to albatrosses 
and petrels: from basic immuno-ecology to 
perspectives for conservation 

14:40 Bourret V. Testing a vaccine against avian cholera in 
albatrosses: combining observational and 
experimental data in a remote seabird community 
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14:55 Hodum P. Engaging local communities to advance seabird 
conservation: Lessons from a decade of community-
based projects 

15:05 López V.* Advancing conservation of Pink-footed Shearwaters 
(Ardenna creatopus) through community outreach 
and education 

15:15 Hansen A.M.K.* Successful mitigation of impacts to Bonin petrel 
(Pterodroma hypoleuca) and Laysan albatross 
(Phoebastria immutabilis) chicks during emergency 
maintenance work on Midway Atoll 

15:25 Lombal A.* Re-establishment plan of Providence petrels 
(Pterodroma solandri) on Norfolk Island 

15:35 
 VIDEO SESSION 

16:35  COFFEE BREAK 

17:00 Zino F. The start of the Selvagens Nature Reserve and 
the rediscovery of Zino’s Petrel (Archipelago of 
Madeira, NE Atlantic) 

17:40  STUDENTS AWARD AND CLOSING ADDRESS 
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List of Posters 

Poster Session 1 – Tuesday, September 20
th

 – 18:00 

1 Cianchetti-Benedetti M.* Comparison of accelerometers and TDRs for detecting 
diving events in a shallow diver seabird  

2 Catoni C. Evaluation of the efficiency of different methods to 
determine foraging areas in pelagic seabirds 

3 Pastor-Prieto M. Migratory and pelagic ecology of the Atlantic 
Petrel Pterodroma incerta 

4 Daudt N.W. Sexual size dimorphism and sex ratio in the Atlantic 
Petrels (Pterodroma incerta) (Procellariidae) off 
southern Brazil 

5 Dromzée S.* Searching for the elusive Tahiti petrel in a context of 
multi terrestrial threats in New Caledonia 

6 Phillips R.P. (Keogan K.) A Global Meta-Analysis of Seabird Breeding Phenology: 
Are Birds Adjusting Their Breeding Season with 
Environmental Change? 

7 Samraoui B. Status, dispersal and breeding ecology of Scopoli’s 
Shearwater Calonectris diomedea in Algeria 

8 Nicholls D.G. Annual variation in the size of Short-tailed Shearwater 
(Puffinus tenuirostris) pulli prior to departure 

9 Petersen E.S. Contamination of Hg in an endangered species and its 
relationship with carbon (δ13C) and nitrogen (δ15N) 
stable isotopes 

10 Petersen E.S. Geographical concentration of trace elements on 
Southern Giant Petrel from Antarctica  

11 Thompson D.R. Spatial segregation in New Zealand's two populations 
of Salvin's albatross: conservation implications 

12 Brooke M.L. Exceptionally long foraging trips of Murphy’s Petrels in 
the tropical Pacific – no gain for the pain? 

13 Arcos J.M. Fishing activity influences individual foraging patterns 
of Scopoli’s shearwaters  



            

         6th International Albatross and Petrel Conference                        Barcelona, September 2016                                                          

38 – Programme  
 

14 Waugh S.M. Filling blanks on the map: Where do Westland petrels 
feed and how does marine protection in New Zealand 
assist their conservation? 

15 Waugh S.M. Seabird trophic level shifts from the 1920s to 2010s for 
shelf-feeding endemic species in the New Zealand 
region 

16 Vanerio M.* Summer diet in the Southern Giant Petrel (Macronectes 
giganteus) from sub-Antarctic Chile 

17 Komura T.* Diet analysis of wedge-tailed shearwaters by DNA 
metabarcoding of feces in the Ogasawara Islands, an 
UNESCO Natural World Heritage Site 

18 Calabrese L.* Comparative foraging distribution and ecology of 
Tropical shearwaters (Puffinus bailloni) and Wedge-
tailed shearwaters (P. pacificus) in Seychelles 

19 Paiva V. The climatic influence on the inter-annual changes in 
the spatial, feeding and trophic ecology of two sub-
populations of Macaronesian shearwaters 

20 Navarro J. Activity-niche segregation between planktivorous 
petrels  

21 Navarro J. (Afán I.) First steps in a dangerous sea: satellite tracking reveals 
high mortality in juveniles of a long-lived seabird  

22 Felis J.J. Migratory routes and wintering areas of Pink-footed 
Shearwaters (Ardenna creatopus) 

23 Martínez C. Procellariiforms of Maranhão: first field data on species 
occurrence and phenology in a northenr brazilian coast 

24 Tan L.* Relationship between foraging effort and breeding 
performance in a pelagic seabird 

25 Wischnewski S.* Exceptionally large foraging ranges in provisioning 
Manx shearwaters (Puffinus puffinus): A triple foraging 
strategy facilitated by environmental variables? 

26 Louzao M. (Afán I.) Where to head? Investigating the role of wind and 
productivity patterns in driving the foraging 
destinations in a critically endangered seabird 
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Poster Session 2 – Thursday, September 22
nd

 – 18:00 

1 Krüger L.* Connecting South America fisheries to Antarctica 
through individual spatial segregation on a seabird 
population 

2 Borrelle S.B.* Perceived vs real: what are the effects of plastic 
pollution on the world’s seabirds? 

3 Rodríguez A. Tracking commuting flights to assess light pollution 
effects 

4 Dubos J. Observe petrels at night like into day... 

5 Horikoshi K. Current status of endangered Bryan’s shearwaters 
in the Bonin Islands in Japan 

6 Hodum P. Evaluating the conservation status of De Filippi's 
Petrel, a poorly known Chilean endemic 

7 Deppe L. Investigation of fallout events in Hutton’s 
shearwaters (Puffinus huttoni), Kaikōura, New 
Zealand 

8 Moré E.* Are Southern Ocean albatrosses and petrels carriers 
of zoonotic Campylobacter? 

9 Barbosa A. A review of the parasites of Antarctic albatrosses 
and petrels 

10 Pollet I.L.* Relationships between blood mercury levels and 
reproductive parameters in Leach's Storm-Petrel 

11 Pinet P. Impacts of extreme environmental disturbances on 
demographic parameters of Barau's Petrel 
(Pterodroma baraui) 

12 Pinet P.  
   (Humeau L.) 

Genetic diversity of the two endemic endangered 
Petrels of Reunion island (Indian Ocean) 

13 Moreno R. Seabirds, the IUCN Red List process, and how you 
can help 

14 Dell’Omo G. 
   (Soldatini C.) 

Seabirds in the fence: effects of a man-made 
structure on an endemic vulnerable species 
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15 Dell'Omo G.  
   (Albores-Barajas Y.V.) 

Update on the population size of the Black-vented 
Shearwater on Natividad island (Mexico), 16 years 
after predator eradication 

16 Dell'Omo G.  
   (Palleschi A.) 

A smart phone application for recording and 
archiving data when monitoring breeding 
populations of seabirds 

17 Dell’Omo G. 
   (Costantini D.) 

Geolocators do not affect blood oxidative balance 
and body mass in Scopoli’s shearwater (Calonectris 
diomedea) 

18 Dolliver J.* Using Satellite Imagery to Count Nesting Short-
tailed Albatross in the Senkaku Islands 

19 Morandini V.* Factors affecting plasma chemistry values of the 
Black-Browed Albatross  

20 Kuepper N.D.* Delayed hatching times in a colony of Wilson's 
storm petrels on King George Island from 1996 to 
2016 

21 Ferrer-Obiol J.* Tracing the evolutionary history of migratory 
behaviour in shearwaters with reduced-
representation sequence data 

22 García-Barcelona S. Updating seabird bycatch in the Spanish drifting 
longline fisheries based in Mediterranean Sea: years 
2009 to 2014. 

23 García-Barcelona S. Importance of genetic analyses to identify the genre 
Puffinus: a massive catch event as a case study 

24 García-Barcelona S. 
   (Feliu P.) 

Procellariforms in the Iberian Seabird and Marine 
Mammal Monitoring Network (RAM): 8 years of 
study in Mediterranean Sea and Gulf of Cadiz 

25 Arcos J.M.  
  (Abello P.) 

Procellariiform observations in “Observadors del 
Mar / Seawatchers”: A citizen science tool to 
increase our knowledge on seabirds and marine life 
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The Lords of the perfumes 

 
Francesco Bonadonna 

CEFE-CNRS 
 
Chemical cues have been probably the first cues ever used by organisms to 
assess their environment, and to communicate among them. Chemical cues 
are broadly used by invertebrates and vertebrates, but birds rarely display 
obvious olfactory-driven behaviours, and have been poorly investigated. 
However, little by little, research on birds’ olfaction spread, and researchers 
showed that odours are used by many bird species for orientation, foraging, 
and they may also contribute to communication among individuals. 

Petrel seabirds, have been, and still are, privileged model species because of 
their developed olfactory neuroanatomy. In May 2000, at the 2nd IAPC, I 
presented one of my first works on petrels: “Use of olfaction by blue petrels to 
locate nesting burrows”. Sixteen years after, a trilogy in Hollywood style will 
lead you to the first evidence suggesting olfactory mate choice in petrel 
species. Odours over the sea guide petrels during navigation. Odours at the 
colony allow recognition and nest finding. Personal odours, reflecting species, 
sex, identity, and kin, may be used for communication. 

These results, more than 50 years after the seminal work on avian olfaction by 
Betsy Bang, indicate that chemical signals can contribute, as well as colours, 
calls and songs, to avian social behaviours. 
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Infectious diseases as a threat to albatrosses and petrels: 

from basic immuno-ecology to perspectives for conservation 
 

Thierry Boulinier 
CEFE-CNRS 

 
Infectious diseases are a relatively neglected but potentially important threat 
to populations of albatrosses and petrels. This is notably so for species 
breeding in dense aggregations, which can be the subject of recurrent local 
epizooties, such as in the case of avian cholera in albatrosses of Amsterdam 
Island, in the Southern Indian Ocean. With regards to parasites and diseases, 
the life histories of albatrosses and petrels, with their very long lifespan and 
high site fidelity, also make them potentially interesting model systems to 
explore whether and how their immune system has evolved special features to 
protect them against potential recurrent exposure to parasites at the breeding 
site. In this context, I will present how basic immune-ecological investigations 
led us to some original findings about variations in the temporal persistence of 
maternal antibodies in birds, with some potential implications for 
conservation. More specifically, after finding that antibodies transmitted by 
the mother to the chick through the egg yolk can persist more than two 
months after hatching in the Cory’s shearwater, we have started to explore 
variability of this immune trait among seabird species and some possible 
application to conservation in the case of an infectious disease harming young 
albatross chicks. The results of this work, which implies collaborations with 
several groups of biologists, stress that the Procellariiforms may be very special 
with regard to their acquired immunity. They also open some promising venue 
for the use of vaccination in the wild in some critical situations. More 
generally, the findings highlight the interest of exploring the many ways wild 
populations have evolved to respond to the variability of the environment in 
which they have been living. 
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A quick overview of the forthcoming “Albatrosses, petrels 

and shearwaters of the world: a handbook to their 
taxonomy, identification, ecology and conservation” 

 
Vincent Bretagnolle, Hadoram Shirihai 

 
Over the last 12 years, both V. Bretagnolle & H. Shirihai have been working on 
preparing a major review of all tubenoses of the world. This book will be 
published by A&C Black/Christopher Helm, London (now part of Bloomsbury 
Publishing Plc), and is expected to be finished around 2020. V. Bretagnolle will 
present here various aspects and an up to date state of the book. He will focus 
on the plates painted by Tim Worfolk (c. 85 color plates are expected), the 
photos of H. Shirihai (between 1000 and 2000 photos will be produced for the 
book), present an overview of the text sections (general section on biology, 
and species sections), and will finally present how we are going to deal with 
two particular aspects of the monograph: species limits and systematics of 
petrels, and distribution at sea. 
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In for the long-haul: seabird travel plans provide insights 

into bird migration theory 
 

Paulo Catry 
MARE - Marine and Environmental Sciences Center, ISPA - Instituto Universitário 

 
Despite the recent proliferation of tracking studies of seabirds, there are few 
analyses of seabird migratory behaviour integrating theory and observations, 
analyses using several species, and comparisons with migratory birds in 
terrestrial environments. Here we will present results from a long-term study 
of Cory’s shearwaters migration from a study site on the Selvagens Islands. We 
also review data from other species, to gain insights into general questions 
linked to avian migration, such as the organisation of the daily cycle of 
migrants, the influence of the moon, rate of movement, and the existence of a 
“race” with a final “sprint” towards breeding areas. 
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Seabird research for conservation: past successes, future 

prospects 
 

John Croxall 
BirdLife International 

 
Most seabird populations and species are declining, many to globally 
threatened levels. The main threats at sea relate to commercial fisheries and 
pollution; on land to alien invasive predators and various forms of habitat 
degradation, disturbance and destruction associated with human activity; 
climate change may cause (or exacerbate) problems in both domains. 
Originally conservation actions were by committed individuals on single 
species/sites and linked research was limited. Recently seabird conservation 
interventions have been larger-scale (multiple species and/or sites), linked to 
targeted applied research (including prioritisation analyses and development 
of new techniques) and monitoring and delivered by collaborations involving 
governments, non-governmental organisations, scientists and civil society. 
Notable successes have been achieved in eradicating alien predators (mainly 
on uninhabited islands) and reducing bycatch in longline and trawl fisheries. 
However, even in these fields many challenges remain (e.g. removing rodents 
form inhabited islands, tackling artisanal and gill-net fisheries) and the scale of 
the remaining problems intensifies, especially simultaneously to protect 
seabirds from threats on land and at sea. I review some current and 
prospective initiatives that might merit support and action from the whole 
seabird community, to ensure that key research is appropriately scoped, 
focussed and funded, that conservation action is delivered effectively and that 
a start is made to address those problems of high priority but currently low 
feasibility. 
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Ecology and conservation of tropical petrels and 

shearwaters: a view from Réunion Island, western Indian 
Ocean 

 
Matthieu Le Corre1, Patrick Pinet2, Benoit Gineste1,3, Brice Legrand1, 

Audrey Jaeger1, Daniel K. Danckwerts1, Lucie Faulquier1,  
Mathieu Souquet3, Audrey Cartraud1, Julie Tourmetz4,  

François-Xavier Couzi4 
1Université Réunion 2Parc National Réunion 3Biotope 4SEOR 

 
Réunion Island holds 4 species of breeding petrels and shearwaters, including 2 
endemic endangered gadfly petrels. In this talk, I will present a review of the 
work conducted since 1996 to better understand their ecology, to identify the 
threats and to conduct adapted conservation actions. This review is based on 
published papers and on ongoing actions and projects conducted by a 
collaborative network of institutions, NGOs, private companies and partners 
devoted to the conservation of these species. The four species are endangered 
by two main threats, namely massive urban light attraction and predation by 
alien mammals (cats and rats). Collision to urban or industrial facilities and 
infrastructures is another threat that also generates additive mortality. 
Population models show that these threats may lead to population collapses if 
nothing is done and I will shortly review some important conservation 
programs that are conducted locally to reverse this trend. We did not find any 
evidence of incidental catches by longliners or by purse-seiners so far, which 
suggest that, contrary to numerous species of petrels and shearwaters around 
the world, our species are not directly impacted by fisheries. However, tropical 
industrial fisheries may indirectly impact these species, because petrels and 
shearwaters are near-obligate commensals of surface dwelling tunas, and the 
overfishing of these predatory fishes may reduce the foraging efficiency of 
their associated seabirds. Furthermore petrels and shearwaters of Réunion 
Island may also be threatened by other factors when at sea, as we found that 
plastic ingestion, heavy metal bioaccumulation and global warming are 
increasing issues, that should requires further investigations. 
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The shearwater’s world 

 
Tim Guilford 

University of Oxford 
 
More than 60 years ago Niko Tinbergen, father of modern ethology, inspired a 
generation of biologists to study the natural behaviour of animals in the wild 
with his mix of careful observation and simple experimental design. But the 
pelagic seabirds such as shearwaters have remained stubbornly resistant to 
such study because their often elusive life-styles at sea evade observation.  
Modern tracking technologies are now starting to allow this observation 
indirectly, so that finally we are able to enrich our understanding of the 
shearwater’s world.   
 
In this presentation I bring together both experimental work and technology-
enabled observation (GPS, GLS, Immersion logging, TDR, RFID & on-board 
video) conducted by my research group (Oxnav) on shearwater life-history.  
Focussing primarily on the Manx shearwater, Puffinus puffinus, with sideways 
glances towards related species, I look at what we have learnt about the 
control of behaviour at sea (from flight dynamics to diving behaviour), how this 
is organised into effective foraging (from individual dual-foraging strategies to 
within-pair co-ordination), how behaviour varies between life-stages (during 
pre-laying exodus, breeding, and as immatures), and the consequences for 
distributions at sea. The long, slow life-cycle of the shearwater raises questions 
about the costs of reproduction, how these may induce long-term carry-over 
effects in a balance between current and future breeding success, and how 
individuals and pairs may mitigate or respond to these costs across years. Like 
many of their relatives, Manx shearwaters are formidable travellers covering 
sometimes thousands of kilometres on a foraging trip and tens of thousands 
on each annual migration. Sensible movement requires spatial information, 
and yet still remarkably little is known about the spatial cognitive abilities of 
pelagic seabirds. Finally, then, I present results from our own first attempts to 
understand the navigational mechanisms of Manx shearwaters.  
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What can research on albatrosses and shearwaters teach us 

about the population dynamics of long-lived organisms? 
 

Daniel Oro 
IMEDEA (CSIC-UIB) 

 
Compared to most wildlife groups, many species of albatrosses and 
shearwaters are relatively easy to capture at breeding colonies. This has 
allowed researchers to mark and recapture individuals over the years, even for 
several decades. This has resulted in an outstanding number of studies 
estimating a range of demographic parameters (including survival, recruitment 
and dispersal) and assessing the potential role of environmental factors (such 
as climate or food) as well as anthropogenic factors (mainly fishing activities 
and invasive species) influencing those parameters. The value of these studies 
is greater if we take into account that tubenose species are long-lived, and that 
many years of monitoring are necessary to grasp the variability in demographic 
parameters, mainly due to environmental stochasticity. Life-history theory 
makes a number of predictions regarding the evolutionary tactics of long-lived 
organisms. In addition to confirming some of these predictions (such as 
environmental canalization of high adult survival and low fecundity rates) 
studies have also provided many other interesting insights about the 
population dynamics and demography of long-lived organisms. For instance, 
they have shown that the quadratic pattern of breeding performance with age 
changes with environmental conditions; that breeding population trends can 
be good indicators of environmental variability, including regime shifts or that 
an important fraction of the total population numbers are non-breeding birds, 
which are not counted in regular censuses. All these findings are contributing 
to increase our knowledge about the complexity of evolutionary life histories 
in long-lived organisms, as well as about their resilience against anthropogenic 
perturbations.  
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Foraging ecology and stable isotopic analyses in seabirds 

 
Petra Quillfeldt 

Justus Liebig University Giessen 
 
Understanding foraging strategies of species is essential to understanding their 
trophic relationships and ecological roles. Understanding the foraging ecology 
and movements may be essential to assessing the effects of ecological 
disturbances such as habitat modification, species introductions or global 
climate change. The smaller petrels are ideal monitors of ocean productivity as 
they feed mainly on zooplankton, which responds rapidly to changing 
environmental conditions. I will therefore show examples of studies on the 
foraging ecology of seabirds with emphasis on small petrels. I will discuss the 
application and limitations of stable isotope techniques. Bulk nitrogen and 
carbon stable isotope analyses can provide a useful tool to investigate 
ecological segregation within and among species of seabirds, and can give 
insights in diet and spatial distribution. Mixing models such as the Bayesian 
stable isotope mixing model SIAR can be applied to estimate dietary 
proportions. However, seabird biologists need to recognize the assumptions 
and caveats of such analyses. In many contexts the interpretation of stable 
isotope values is hampered by a lack of isotopic baseline data. For example, we 
can now follow even small petrels during their year-round movements at sea, 
and when they moult in distant waters, information on their diet is conserved 
in their feathers which can then be sampled on land. However, we often 
cannot obtain diet samples from those distant waters that would provide an 
isotopic baseline. I will thus also discuss two advanced stable isotope 
techniques which might be applied to overcome such shortages: Compound-
specific analyses of amino acids and the analysis of hydrogen stable isotope 
ratios. In conclusion, studies of foraging ecology can contribute to 
understanding how different seabird populations share marine resources, how 
flexible the species are both in an adaptive and evolutionary context, and how 
they can consequently respond to changes in ocean productivity. Stable 
isotope studies of different tissues can, in this context, cover different time 
scales and provide insight in the foraging ecology outside the breeding season 
and in the past. 
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Environmental causes of individual foraging site selection 
and fidelity in northern fulmars and other seabirds 

 
Ewan D. Wakefield1, Jason Matthiopoulos1, Maria Bogdanova2,  

Mark Bolton3, Ewan W. J. Edwards4, Keith C. Hamer5, Ellie Owen3,  
Lucy R. Quinn2, Sarah Wanless2, Paul M. Thompson4 

1University of Glasgow 2Centre for Ecology & Hydrology 3RSPB Centre for Conservation 
Science, The Royal Society for the Protection of Birds 4University of Aberdeen, Institute 

of Biological and Environmental Sciences 5University of Leeds 
 

Classical foraging models tend to assume negligible systematic variation 
among individuals of the same status (age, sex, dominance, etc.) yet it is now 
known that in many animal populations, foraging behaviours differ consistently 
among individuals. For example, tracking studies show that many seabirds 
consistently forage in only a small part of their population’s breeding or 
wintering home range, a phenomenon termed individual foraging site fidelity 
(IFSF). This is contrary to the classical view of seabirds as necessarily flexible, 
and therefore individually inconsistent, foragers. The discovery of IFSF 
therefore questions the assumption that most seabird species are adapted to 
unpredictable environments. In this talk, with reference to several seabird 
taxa, I build on this discovery by considering what further questions IFSF 
prompt and how these might best be addressed. These include: How can IFSF 
be quantified and tested for? What is the causal relationship between IFSF and 
other forms of individual specialisation? Does the spatiotemporal scale of IFSF 
match that of environmental variability? What are the costs and benefits of 
IFSF? Is IFSF density-dependent? Is IFSF contra to the information centre 
hypothesis? And, what is the ontogenesis of IFSF? Focussing on the last 
question, I then discuss an ongoing analysis of IFSF in northern fulmars, a wide-
ranging, medium-sized, procellariiforme. Unlike most pelagic seabirds, fulmars 
attend their colonies intermittently during the non-breeding period and 
therefore act as central-place foragers throughout most of their lives. IFSF is 
high in wintering fulmars tracked from a colony in Scotland, with hotspots on 
in the North Sea, on the northern Norwegian shelf and in the northwest 
Atlantic. There is some evidence that birds from different cohorts use different 
wintering areas. This, combined with lagged effects of large scale climatic 
variability on demography and a reliance on wind for efficient movement, 
suggests that the location of individually favoured areas may be determined by 
the quality and accessibility of habitat patches during immaturity. 



            

         6th International Albatross and Petrel Conference                        Barcelona, September 2016                                                          

52 - Keynote abstracts 

 

 
Life time foraging and link with fisheries in albatrosses 

 
Henri Weimerskirch 

Centre d'Etudes Biologiques de Chizé - CNRS 
 
Albatrosses are long lived species and as such, over a lifetime of an albatross of 
several decades, the same individual encounters many changes such as climate 
changes or the development or disappearance of fisheries. How individual will 
respond to such changes over its life time remain poorly known, yet it is critical 
for the future of albatross populations. In particular fisheries have known to 
have affected albatross populations by increasing mortality to unsustainable 
rates. Here I review how albatrosses change their foraging behavior over their 
life time, and how it can have been affected by fisheries. A critical point to be 
able to address such question is our ability to measure the extent of 
interactions with fisheries, and in particular how albatrosses react to the 
presence of boats. Using a new method to detect the presence of boats, we 
show that wandering albatrosses have today a very high rate of encounter of 
boats, but respond differently to the presence of boat according to its activity 
and to the oceanographic context. We show that the degree of interactions 
has changed extensively over the past decades, and that it has probably 
modified the foraging behavior of birds overall.  
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New approaches to an old question: Exploring the 

evolutionary history of albatrosses and petrels 
 

Andreanna J. Welch1, R. Terry Chesser2, Helen F. James3,  
Vincent Bretagnolle4 

1Durham University 2USGS Patuxent Wildlife Research Center 3Smithsonian Institution 
4Centre d'Etudes Biologiques de Chizé 

 
Albatrosses and petrels are charismatic species of the open ocean, and their 
major lineages are characterized by diverse morphologies and ecologies. 
However, understanding their taxonomy and systematics has been challenging. 
Hypotheses have been obtained from examination of osteology, fine-scale 
morphological details, single gene sequences, and even the helical twists of 
their intestines. These data sets have provided important insights, but 
unfortunately overall resolution remains poor. Recently developed genome-
scale sequencing technologies represent a new method that can shed light on 
the evolutionary relationships of these remarkable birds. We are sequencing 
thousands of regions from across the genome of every recognized species and 
subspecies to build a time-calibrated phylogeny of the Procellariiformes. We 
aim to address fundamental questions, such as: Are storm petrels a 
monophyletic group or did albatrosses evolve from within them? How has 
ecological niche conservatism or diversification driven evolution of these 
birds? What has been the role of biogeography in species divergence over the 
last approximately 30 million years? By combining next-generation sequencing 
approaches with ancient DNA techniques we also aim to generate massive 
data sets from recently extinct species to gain a better understanding of what 
diversity has been lost. This could have important implications for conservation 
of remaining species since albatrosses and petrels are among the most 
endangered groups of birds in the world. 
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The start of the Selvagens Nature Reserve and the 
rediscovery of Zino’s Petrel (Archipelago of Madeira,  

NE Atlantic) 
 

Francis J. Zino 
FCP – Freira Conservation Project and Funchal Natural History Museum 

 
Alec Zino (1916-2004) started the Selvagens Nature Reserve and rediscovered 
Zino’s Petrel. Alec visited Selvagem Pequena with Jerry Maul in 1957. This 
resulted in the Museu Municipal do Funchal, expedition of 1963. We were part 
of the expedition with two French ornithologists, Christian Jouanin and Francis 
Roux who visited regularly over the following years working jointly on many 
studies, notably Pterodroma feae on Bugio. In 1967 we returned to the 
Selvagens and met Rufino Menezes, Passos de Gouveia who had the culling 
rights with Jose Rodrigues. Poaching had taken a huge toll so they were 
considering relinquishing the contract. Alec agreed to take over the contract 
for conservation. The owner of the Selvagens was contacted and a contract 
signed. The legal necessities were dealt with. A team of builders and 
equipment set off within a week of our return to Funchal. In 1968 the house 
was completed and the first ringing expedition took place with the invaluable 
help of the Portuguese Navy. In 1874 Father Ernesto Schmitz came to head the 
Seminary in Funchal. In 1903 he was brought four Pterodromas from Madeira, 
which he wrongly identified as Pterodroma feae. In 1940 and 1951 two 
juveniles of Pterodroma madeira, were found in Funchal. Alec played calls 
recorded on Bugio to shepherds in Madeira. This led to the rediscovery of 
Zino’s Petrel on the 16th June 1969. In 1985 the Freira Conservation Project 
(FCP) was formed. In 2002 the FCP applied successfully to the Arcadia Fund to 
buy the breeding area of Zino’s Petrel. This turned into a massive LIFE project 
for the Parque Natural da Madeira. In 1971 the Selvagens contract was 
expiring. The WWF signed to buy the islands, but the Government exercised 
their option, bought them and declared them a Strict Nature Reserve. In 1976 
the islands were ransacked by Madeira fishermen. Alec took a TV team to see 
the damage and the resulting film caused Lisbon to take action. Wardens have 
since been present on the islands.  
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Distribution and oceanographic habitats of non-breeding 

Ardenna shearwaters within the northern California Current: 
combining environmental predictors with satellite telemetry 

and at-sea densities 
 

Josh Adams1, Jonathan J. Felis1, Jennifer Broughton2, Bill Henry1,  
Peter J. Hodum3, James Harvey4, David Pereksta5 

1US Geological Survey 2University of California Santa Cruz 3Oikonos 4Moss Landing Marine 
Laboratories 5Bureau of Ocean Energy Management 

 
During the summer-fall, southern hemisphere Pink-footed (Ardenna creatopus), 
and Sooty (A. grisea) shearwaters, travel to the California Current System (CCS) to 
overwinter. A. creatopus is a Chilean endemic that occupies shelf and slope waters 
of the CCS from March through October, with maximum abundance during July 
through September. A. grisea is one of the world’s most abundant seabirds; in the 
Pacific, it nests on islands off Chile and New Zealand. Adult A. grisea arrive to 
reside within the CCS during April through October during which time the species 
dominates the marine avian biomass. We used aerial survey data and satellite 
telemetry to compare at-sea habitats and environmental factors influencing the 
non-breeding distribution and abundance patterns in these 2 nonbreeding 
sympatric shearwaters. A. creatopus abundance was greatest in fall surveys (390 
individuals; 0.39 ± 0.07 birds km-2), whereas fewer birds were seen in summer 
(June 2011 and July 2012: 33 individuals; 0.03 ± 0.01 birds km-2), usually occurring 
over outer continental shelf and slope waters. A. grisea was the most abundant 
bird in summer surveys (9225 individuals; 9.12 ± 1.97 birds km-2) and second most 
abundant in fall (2453 individuals; 2.43 ± 0.59 birds km-2). In June 2011, A. grisea 
was most abundant over inner-shelf (36.01 ± 11.15 birds km-2) and slope (7.71 ± 
2.54 birds km-2) waters; most birds were observed over shelf waters off 
Washington and over slope waters off northern Oregon. Fewer A. grisea were 
observed in July 2012 (1061 individuals, compared with 8470 in June 2011) and 
average densities were less. We used a step-wise regression technique to evaluate 
a-priori candidate model sets (bathymetric and oceanographic) to predict density 
for each species. Top-ranking models from these sets then were evaluated against 
models where we added independent measures of species-specific spatial 
intensity derived from satellite tracking data. We hypothesize that telemetry data 
can be used to improve density estimates for shearwaters at sea in areas not 
surveyed directly. By doing so, we evaluate a new approach to combine traditional 
vessel-based surveys of seabird density at sea with measures of individual space-
use derived from telemetry.  
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The trans-equatorial migration of great shearwaters 

 
Laila Aranda1, Teresa Militão1, Zuzana Zajková1,  

José Manuel Reyes-González1, Peter G. Ryan2, Jacob González-Solís1 
1Biodiversity Research Institute (IRBio) and Department of Animal Biology, University 

of Barcelona, Spain 2Percy FitzPatrick Institute, DST-NRF Centre of Excellence, 
University of Cape Town 

 
Despite being one of the most abundant shearwaters in the world showing one 
of the most fascinating migrations, details on the trans-equatorial migration of 
great shearwaters (Ardenna gravis) has yet to be revealed. From 2009 to 2014 
we tracked 41 great shearwaters breeding on Gough Island with GLS and 
obtained 82 annual trips. Regardless of their breeding success, most birds 
performed a stopover on the Patagonian shelf before departing to the North 
Atlantic, spending there from a few to several weeks. However, some birds 
engaged in a direct post-nuptial migration and others performed a stopover in 
Benguela. Failed breeders spent longer on the Patagonian shelf stopover, but 
departed on their trans-equatorial migration at the same time as successful 
breeders. All birds wintered in the northwest Atlantic for approximately 90 
days before heading south, migrating directly to the breeding colony or after 
performing a pre-nuptial stopover in Patagonia. Migratory schedules of great 
shearwaters were fairly consistent at individual level, particularly in their 
arrival dates at the wintering area and at the breeding colony. The influence of 
the year was relevant on the post-nuptial migration schedules, but not on the 
pre-nuptial migration. These results suggest that birds may adjust the timing of 
the northward migration to the conditions of the year, but have a more rigid 
breeding schedule, presumably constrained by strong seasonality in food 
availability as well as social constraints (e.g. need to defend burrows). Some 
birds changed their route to the wintering ground from year to year, but 
showed greater consistency in the spatial location of their wintering range and, 
especially, in the foraging areas within the Patagonian shelf stopover. This is 
the first detailed description of the migratory behaviour of the great 
shearwater, showing an unprecedented variability in migratory routes of the 
post-nuptial migration and a noticeable foraging site fidelity in the stopover 
areas.  
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Understanding episodic bycatch of shearwaters in the 
Western Mediterranean; The Seabird Task Force in Europe 

 
José Manuel Arcos1, Albert Cama1, Verónica Cortés1,2,  

Marguerite Tarzia3 
1 SEO/BirdLife 2Biodiversity Research Institute (IRBio) and Department of Animal 

Biology 1BirdLife International 
 
Seabirds are among the most threatened groups of birds, and bycatch is 
regarded as one of their major threats throughout the world, particularly for 
albatrosses, petrels and shearwaters. In the last two decades the issue has 
received substantial attention, and mitigation measures have been successfully 
developed and implemented in some regions and fleets. However, the 
problem has been largely overlooked in the Mediterranean, where three 
endemic species of shearwaters of high conservation concern are particularly 
sensitive to high episodic bycatch, mainly from longliners: the Balearic Puffinus 
mauretanicus, Mediterranean P. yelkouan and Scopoli’s shearwaters 
Calonectris diomedea. To address this gap, SEO/BirdLife and BirdLife 
International are in the phase of extending the Albatross Task Force (ATF) 
model into the Mediterranean, starting in the main area of overlap of these 
three species, the NE Spanish waters, and one of the metiers of major concern, 
demersal longline. The so called Seabird Task Force (STF) builds on the 
experience of the ATF, thus first starting with an evaluation of the problem and 
then testing the best mitigation measures to solve it, while raising awareness 
and seeking the close collaboration of the fishing sector from the beginning. 
We present our work so far (2014-2015) which has been focused on the 
evaluation of bycatch rates throughout the year, mapping fishing effort, 
understanding the technical aspects of fishing gear and raising awareness. The 
three species of shearwaters are caught regularly by demersal longliners, with 
bycatch rates that might jeopardize their long-term survival, particularly in the 
case of the Critically Endangered Balearic shearwater. Efforts are now directed 
at the development of the most suitable mitigation measures. 
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A new scenario for Mediterranean fisheries: where do 

seabirds fit? 
 

José Manuel Arcos1, Maite Louzao2 
1SEO/BirdLife 2AZTI 

 
Fishing represents one of the most severe impacts on marine ecosystems 
worldwide, and the Mediterranean is one of the regions that have received 
more pressure from this activity. Over 95% of the fish stocks are currently 
overexploited, as far as the limited available data allow to asses. Under this 
scenario, the European Union is in the process of applying urgent management 
measures, framed on the recently updated Common Fisheries Policy (CFP). 
These measures should seek to attain the Maximum Sustainable Yield (MSY) of 
all fish stocks, and could bring substantial changes in the regional fishing 
practices. In accordance to the ecosystem-based approach that lies at the 
heart of the CFP, it is essential to envisage how these changes will affect the 
wider marine environment and to minimise potentially detrimental impacts on 
its different components, including seabirds. The seabird community in the 
region is characterised by relatively small populations of a wide diversity of 
species, often regionally restricted, including three endemic shearwaters. 
These species interact to a high degree with fisheries, often in complex ways, 
and thus require particular attention regarding the changes in fishing practices. 
Possible future scenarios are discussed, paying particular attention to the 
topics of discards (expected to be drastically reduced under the CFP) and 
bycatch (which severely affects the three Mediterranean shearwaters).  
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Spatial and temporal distribution of seabirds in the Gulf of 
Cádiz and the Strait of Gibraltar: implications for Marine 

Protected Areas design 
 

Gonzalo M. Arroyo1, Andres de la Cruz2, Renaud de Stephanis3 
1University of Cádiz 2Fundación Migres 3CIRCE, Conservation, Information and Research 

on Cetaceans 
 
The Gulf of Cádiz and the Strait of Gibraltar constitute not only a mandatory 
passage for seabirds moving from the Atlantic Ocean to the Mediterranean Sea 
and vice versa during their migration, but also a key area for seabirds 
conservation in the context of the Natura 2000 network (SPA Gulf of Cadiz). 
This study analyses an extensive seabird surveys dataset from 10 
Oceanographic Campaign during 10 years (2006 – 2015), in order to study the 
temporal and spatial patterns of seabird distribution and abundance in the 
Gulf of Cadiz. More than 47,500 seabirds of 26 species were registered during 
these surveys. The most frequent species (excluding Yellow-legged Gulls) were 
Scolopi’s Shearwaters (>58%), Balearic Shearwaters, Lesser Black Backed Gulls, 
Northern Gannet and Storm Petrels. We used relative abundance analyses and 
explanatory and predictive models to determinate the distribution of the main 
species (Scopoli’s Shearwater, Balearic Shearwater, Northern Gannet and 
Storm Petrel) which differ greatly along the Gulf of Cadiz. Species-specific 
combinations of environmental variables, both statics and dynamics, explain 
and predict partially of the distribution patterns of seabirds. Our results 
suggest the marine Special Protected Area Gulf of Cadiz severely 
underestimates the key distribution areas for the most threatened species. 
Long term monitoring programs are essential for the proper design and 
management of these marine areas in the Natura 2000 Network. 
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Breeding successfully under variable ocean conditions: 

provisioning, diet and chick growth of the black storm-petrel 
Oceanodroma melania  

 
Yuliana Bedolla-Guzmán1,2, Juan F. Masello2, Alfonso Aguirre-Muñoz1, 

Bertha E. Lavaniegos3, Petra Quillfeldt2 
1Grupo de Ecología y Conservación de Islas, A.C. 2Justus Liebig University Giessen 

3Centro de Investigación Científica y de Educación Superior de Ensenada 
 
Procellariiformes, as long-lived seabirds, show high behavioural plasticity to 
cope with food fluctuations, with ample variations among species, between 
populations and geographic locations. In the California Current System, species 
breeding in the highest productivity season (spring-summer) are increasingly 
being studied while the response to environmental variability of species 
breeding in summer-autumn, such as storm-petrels, is not yet well understood. 
To examine the behavioural plasticity of black storm-petrels Oceanodroma 
melania, we analysed diet, chick provisioning, chick growth and breeding 
success on San Benito Islands, off the Pacific of Baja California, Mexico, during 
three breeding seasons (2012–2014). Additionally, we investigated how local 
oceanographic conditions influence chick provisioning. Despite clear 
differences in the oceanographic conditions among years, we observed rather 
small but significant inter and intra-annual variation in chick provisioning, and 
no differences in the breeding success or timing of hatching and fledging. 
Likewise, oceanographic variables (sea-surface temperature, coastal upwelling 
index, and chlorophyll a surface concentration) did not explain changes at 
short-term scale (weeks) in chick provisioning. In 2012, the year of the highest 
provisioning, adults reared nestlings of higher quality. Feeding rates and to a 
lesser extent hatching dates influenced positively chick growth. Adults 
delivered mainly euphausiids in 2012 and 2013 while these were replaced by 
larval fish in 2014 and cephalopods and other crustaceans were found in minor 
proportion. These results suggest that under less favourable conditions black 
storm-petrels can buffer chick mortality through regulation of foraging 
performance and diet switching, albeit at the expense of nestling quality. 
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Sex, age and body condition of albatross caught as bycatch 

in Hawaiian (2010-2015) and Alaskan longline fisheries 
(2007, 2009-2014) 

 
Jessie Beck1, Michelle Hester1, Hannah Nevins2,  

Erica Donnelly-Greenan1, Shannon M. Fitzgerald3 
1Oikonos Ecosystem Knowledge 2American Bird Conservancy 3Resource Ecology and 

Fisheries Management Division, Alaska Fisheries Science Center, NMFS/NOAA 
 
We investigated demographics of North Pacific albatrosses bycaught in 
commercial Hawaii pelagic longline fisheries (2010-2015) and Alaska demersal 
longline fisheries (2007, 2009-2014) to inform seabird bycatch population 
models and fishery management. We compared demographic parameters 
based on sex, sexual maturity, and body condition. Characteristics used to 
assign sexual maturity included maturity of ova, oviduct, testes, and Bursa of 
Fabricius in comparison with known-age birds. We quantified body condition 
based on a combined scoring of subcutaneous and intestinal fat stores, and 
development of the pectoral muscle complex. In total we examined 623 
albatrosses, including 214 Laysan Albatross (Phoebastria immutabilis) and 249 
Black-footed Albatrosses (Phoebastria nigripes) from Hawaii fisheries, and 108 
Laysan Albatross and 52 Black-footed Albatross from Alaska fisheries. Laysan 
Albatross in both fisheries were 96% sexually mature. Black-footed Albatross 
were also predominately mature although rates differed between Alaska (96%) 
and Hawaii (86%) fisheries. Sex ratios were biased towards males (61-96%) 
across all species by fishery area except Black-footed Albatross bycatch in 
Hawaii fisheries which tended to be 65% female. In all fisheries, both species 
exhibited strong body condition (70-100%). We suggest continued collection 
and examination of bycatch seabirds to document demographic trends to help 
inform population modelling with regard to mitigation and conservation 
status. 
  



            

         6th International Albatross and Petrel Conference                        Barcelona, September 2016                                                          

Oral communication abstracts - 63 

 

 
Have ecosystem changes altered the trophic niche of the 

fluttering shearwater (Puffinus gavia)? - A 134-year stable 
isotope record from feathers and prey collected in the 

Hauraki Gulf, New Zealand  
 

Martin Berg1, Matt J. Rayner2, Jannie F. Linnebjerg1, Chris Gaskin3, 
 Graeme A. Taylor4, Mike Bell5, Susanne Åkesson1, Tom Trnski2,  

Alan Tennyson6, Stefanie Ismar7 
1Lund University 2Auckland War Memorial Museum and Auckland University 3Northern 

New Zealand Seabird Trust 4New Zealand Department of Conservation 5Wildlife 
Management International Limited 6Museum of New Zealand Te Papa Tongarewa 

7Helmholtz Centre for Ocean Research (GEOMAR) 
 
Commercial fishing has had a critical impact on marine ecosystems in northern 
New Zealand and while the direct effect appears obvious on fish communities, 
it has been difficult to evaluate the magnitude of the effects on top predators 
such as seabirds. We intend to combine data on the breeding biology, foraging 
ecology and measurements of δ13C and δ15N isotopic values from 
contemporary and historic samples of the endemic fluttering shearwater 
(Puffinus gavia) breeding in the Hauraki Gulf in northern New Zealand. We ask 
whether this short-ranging piscivorous seabird has changed its diet 
composition in response to shifts in food availability over a 134-year period, 
and whether detected changes may be explained by increased fisheries 
landings. Sampled feathers come from beached birds collected in the Hauraki 
Gulf from 1881-2011 as well as breeding birds on Burgess Island in the outer 
Hauraki Gulf in 2013 and 2015. To determine whether temporary changes in 
stable isotope ratios simply reflect changes in baseline environmental values, 
we also plan to analyse muscle tissue from prey fish collected in the same 
region. Apart from representing the first in-depth examination of the fluttering 
shearwaters breeding biology, spatial ecology and niche width, we also hope to 
help explain the anthropogenic impact on regional population declines of 
other piscivorous seabird species.  
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Unravelling physiological and ecological determinants of 

albatross chick growth and survival 
 

Philipp H. Boersch-Supan1, Sadie J. Ryan1, Richard A. Phillips2,  
Leah R. Johnson3 

1University of South Florida 2British Antarctic Survey 3Virginia Polytechnic Institute and 
State University 

 
Chick growth trajectories provide an integrated measure of physiological, 
behavioural, and environmental processes. We apply a mechanistic model 
based on dynamic energy budget theory that links energy intake to life history 
processes, such as growth and development in four albatross species 
(Wandering, Black-browed, Grey-headed and Light-mantled Albatross). We use 
Bayesian inference to parameterize the model using nestling and meal mass 
measurements collected at Bird Island, South Georgia. Our approach allows us 
to make a mechanistic link between energy intake and life history processes, 
such as growth, development, and ultimately survival. The modelling approach 
can be extended to cover all life-history stages of each species. It provides a 
generic approach to study the impact of environmental conditions on the life 
cycle of seabirds, thus linking individual physiology to population dynamics. It 
further allows an examination of the ecophysiology of these taxa in an 
evolutionary context. We provide the software for model fitting as an open-
source R package to facilitate the application of dynamic energy budget theory 
to other seabird species. 
  



            

         6th International Albatross and Petrel Conference                        Barcelona, September 2016                                                          

Oral communication abstracts - 65 

 

 
Quantifying individual specialization through multi-
dimensional niches: a case study of black-browed 

albatrosses 
 

Anne-Sophie Bonnet-Lebrun1, Andrea Manica1, Richard A. Phillips2,  
Ana S. L. Rodrigues3 

1University of Cambridge 2British Antarctic Survey 3Centre d'Ecologie Fonctionnelle et 
Evolutive 

 
Many predictive models of the spatial and temporal distribution of species 
(e.g. in response to climate change or species introductions) assume that 
species have one environmental niche that applies to all individuals. However, 
there is growing evidence that individuals can exploit a niche that is narrower 
than that of the species as whole ("individual specialization"). Individual 
specialization has mainly been studied in terms of diets, but a recent increase 
in the availability of tracking data also allows analysis of individual 
specialization in terms of the abiotic environmental niche. Our objective was to 
quantify individual specialisation in environmental space for 12 black-browed 
albatrosses each tracked for c. 2 months at Bird Island, South Georgia during 
the 2001/02 breeding season. For this purpose, we extended the index of 
individual specialisation developed by Bolnick et al. (2002) for diet to multiple 
dimensions (one for each of the environmental variables: sea surface 
temperature, eddy kinetic energy, depth and chlorophyll a concentration). We 
compared the distribution of values for individuals with a null distribution and 
found that the albatrosses from this population were not any more specialised 
in their environmental niche than would be expected by chance.  
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Influences on seabird recolonization to offshore islands 

following predator eradication 
 

Stephanie B. Borrelle1, Philipp H. Boersch-Supan2, Chris Gaskin3,  
David R. Towns4 

1Auckland University of Technology 2University of South Florida 3Northern New 
Zealand Seabird Trust 4New Zealand Department of Conservation 

 
One of the most acute threats to seabirds is introduced predators, which 
depredate seabirds at all life stages from eggs to adults. Consequently, 
predator eradication has been identified as an effective and commonly used 
seabird conservation method. Global monitoring of seabird responses to 
eradication includes measures of what drives passive seabird recovery and 
identifying if colonies can recover at all. Seabird recovery post-eradication is 
influenced by complex and interacting environmental and demographic 
factors, such as life history traits of philopatry, density dependence influences 
and slow population growth rates, though gaps remain in our understanding of 
species-specific responses over space and time. We evaluated the status of the 
recovery of seabird colonies (n=97) in the Hauraki Gulf, New Zealand; a seabird 
diversity hotspot (27 species) which has a long history of predator eradications. 
We found islands cleared of predators show recovery of seabirds over time 
and surprisingly had more unique seabird taxa than islands that never had 
predators. However, recovery appears to be influenced by a suite of site- and 
species-specific factors. We argue that, while time following the eradication is 
an important factor, space, demographic traits and population dynamics may 
have a stronger influence on the passive recovery and recolonization of 
seabirds to islands. 
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Phylogeography of the yelkouan shearwater Puffinus 

yelkouan across the Mediterranean Basin 
 

Karen Bourgeois, Marianick Juin, Anne Haguenauer, Eric Vidal,  
Alex Baumel, Didier Aurelle 

Institut Méditerranéen de Biodiversité et d’Ecologie marine et continentale (IMBE), Aix 
Marseille Université 

 
The yelkouan shearwater (Puffinus yelkouan) is a vulnerable seabird endemic 
to the Mediterranean Basin. Its distribution ranges from the French 
southeastern coastal islands to the North Aegean Sea while breeding still 
needs confirmation in the Black Sea. Some local yelkouan shearwater 
populations have gone extinct or contracted to remnants, mainly due to 
introduced mammal predation. Considering the wide range of this species, a 
study of its genetic and population structure is of major interest for 
conservation. Distribution-wide population phylogenetic relationships have 
never been analysed in the yelkouan shearwater. We sampled almost the 
entire breeding range of the species and analysed the genetic variation at two 
mitochondrial DNA regions. We will use phylogeography approach to 
understand the population diversity distribution and historical and biological 
factors that determine it at an historical scale. Recent development in 
statistical phylogeography allows testing complex hypotheses merging 
demographic change and population migration. Especially, we aim at using 
coalescent methods to investigate past effective population size changes or 
selection events and estimate gene flow at historical scales. Moreover, the 
yelkouan and Balearic (P. mauretanicus) shearwaters have been elevated to 
the rank of distinct species less than 15 years ago, but hybridization occurs on 
the Balearic Islands. Genetic analyses will be used to clarify relationships 
between the two Mediterranean endemic Puffinus species. 
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Go West: factors influencing geographical variation in chick 

growth and breeding success in the grey-faced petrel 
Pterodroma gouldi 

 
Karen Bourgeois1,2, Jemma Welch2, Sylvain Dromzée1,2,  

Graeme A. Taylor3, James C. Russell2 
1IMBE Aix-Marseille Université 2SBS University of Auckland 3Department of 

Conservation New Zealand 
 
The grey-faced petrel Pterodroma gouldi is endemic to the North Island of New 
Zealand. Although grey-faced petrels are overall not threatened in New 
Zealand, they are only abundant at a few sites, and in very small declining 
populations at most other sites (e.g. small island colonies and remnant 
mainland colonies). Causes for decline can be varied, but are generally 
introduced mammal predation or changes in oceanographic conditions. 
Independently of predation, marked variation in chick development and 
breeding success has been observed among colonies, particularly between 
those located along the East and the West coasts. We investigated the role 
played by adult foraging strategy in the variation of these breeding 
performances. East and West coast colonies were monitored for breeding 
success and chick development as well as for adult foraging strategy during the 
2013 and 2014 breeding seasons. We deployed geolocators and GPS devices to 
identify foraging areas, determined the frequency of chick feeding and adult 
foraging trip duration, and evaluated trophic position by stable isotope 
analyses of adult and chick diet and their prey. We found that grey-faced 
petrels breeding on the East coast tended to travel further from their breeding 
ground to feed, foraging for a longer period and thus fed their chicks less 
frequently. Stable isotope analyses revealed different δ15N and δ13C values 
between East and West coast breeders suggesting the use of different trophic 
levels and foraging habitats during chick rearing. An understanding of seabird 
diet and foraging strategy is integral to their conservation and management, as 
monitoring seabird trophic niche dimensions, foraging areas and reproductive 
parameters can elucidate causes for population declines. 
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Testing a vaccine against avian cholera in albatrosses: 

combining observational and experimental data in a remote 
seabird community 

 
Vincent Bourret1, Jérémy Tornos1, Audrey Jaeger2, Amandine Gamble1,  

Raül Ramos3, Sarah Kada1, Romain Bazire1, Hélène Le Berre4,  
Nicolas Giraud4, Eric Thibault5, Hubert Gantelet5, Jean-Baptiste Thiebot6, 

Christophe Barbraud6, Karine Delord6, Henri Weimerskirch6,  
Romain Garnier1, Thierry Boulinier1 

1Université de Montpellier, CEFE 2Université de La Réunion 3Universidad de Barcelona 4IPEV 
5BIOVAC 6CNRS 

 
Avian cholera, caused by the bacterium Pasteurella multocida, is suspected to 
cause substantial chick mortality in dense albatross colonies on Amsterdam Island 
(Southern Indian Ocean). Given their long life span and site fidelity, a vaccination 
programme aimed at covering a significant proportion of the population could be 
fruitfully applied to albatrosses. Further, understanding disease transmission 
dynamics and the potential role of maternal antibody transfer may help refine 
prevention measures. The objectives of this study were twofold: (i) understand the 
temporal and spatial disease transmission dynamics, and (ii) test the efficacy of 
vaccination in eliciting a specific immune response and protecting albatrosses 
against Pasteurella-induced mortality. Across the years 2013-5, blood samples 
were taken from several hundred Indian Yellow-Nosed Albatrosses on Amsterdam 
Island to assess serological response to pathogen exposure. A specifically designed 
vaccine was also used on adults and chicks, and tested for its effect on 
seroconversion and survival rates. Finally, 10 Subantarctic Skuas were equipped 
with GPS-UHF loggers and sampled to assess their potential role in disease 
dissemination. Serology suggested some natural pathogen circulation which varied 
between years, and showed that most birds responded to vaccination with an 
increase in antibody titres followed by a decline over time. Chick vaccination also 
proved effective the year when the epidemic was most severe. Finally, tracked 
skuas regularly visited albatross colonies, compatible with a role in disease 
circulation within and between albatross colonies. Vaccination could be a 
promising tool to protect these and neighbouring endangered albatross 
populations in the face of this emerging pathogen, and similar approaches could 
be applied to other settings. Further analyses are required to refine our 
understanding of disease transmission and possibly design more targeted 
prophylactic measures. 
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First steps for mitigating bycatch of Pink-footed Shearwaters 
Ardenna creatopus: Identifying overlap of foraging areas and 

fisheries in Chile 
 

Ryan Carle1, Jonathan J. Felis2, Josh Adams2, Verónica López1,  
Valentina Colodro1, Jessie Beck1, Rodrigo Vega1, Andrés González3,  

Peter J. Hodum1 
1Oikonos Ecosystem Knowledge, Chile 2United States Geological Survey, Western 

Ecological Research Center, USA 3Instituto de Fomento Pesquero, Chile 
 
The Pink-footed Shearwater (Ardenna creatopus) is listed as endangered by 
Chile and as Vulnerable by the IUCN, with an estimated global population of 
56,000 individuals. Fisheries bycatch of this species may be a major threat to 
the species (e.g. previous studies estimated mortality of >1000 birds annually 
in Peru and Chile). Using miniature GPS and satellite transmitters, we 
determined foraging areas of chick-rearing Pink-footed Shearwaters during 
2002-2006 on the Juan Fernández Islands (JFI) and 2015-2016 on Isla Mocha, 
Chile. We overlaid shearwater tracking data with data on fishing effort in Chile 
to identify fisheries and fishing zones with the greatest potential for bycatch. 
During 2002-2006 (n = 28 birds) and 2015 (n = 18 birds), shearwaters primarily 
used continental shelf habitat <30 km offshore. Foraging trips occurred 
between 31.5 and 40.0°S, and birds remained in Chile territorial waters 100% 
of the time. There were two primary foraging “hotspots”, one offshore near 
Talcahuano, Chile (approximately 36-37.5°S), and one offshore north of 
Valdivia, Chile (approximately 39-39.5°S). In 2016, foraging trips of birds from 
Mocha (n = 16 birds) were of longer duration (up to 15 days) and distance than 
in 2015. During 2016, birds ranged from approximately 34.0°S and 45.5°S and 
travelled up to 680 km from Isla Mocha. However, highest use areas were 
consistent with foraging hotspots identified in 2015. Foraging grounds 
overlapped extensively with industrial and artisanal anchovy/sardine purse-
seine fisheries within Chile, in which Pink-footed Shearwater bycatch has been 
directly observed. Based on 2015 data, areas of greatest fisheries overlap with 
shearwater habitat use occurred around the foraging “hotspots” near 
Talcahuano and Valdivia, Chile. Further work is needed on tracking of Pink-
footed Shearwaters during other life-stages and on collaborative efforts with 
fisheries managers and fishers to mitigate bycatch. 
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Sex differences in movements, distribution and habitat use 
of white-capped albatrosses from New Zealand during the 

nonbreeding period 
 

Ana P. B. Carneiro1, Richard A. Phillips2, Leigh G. Torres3,  
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Bruce C. Robertson7, David R. Thompson6 
1BirdLife International 2British Antarctic Survey 3Oregon State University 4University of 

5Department of Conservation, New Zealand 6National Institute of Water and 
Atmospheric Research, New Zealand 7University of Otago 

 
Sex-specific foraging and migratory behaviour is widespread among marine 
vertebrates at varying temporal and spatial scales, yet the drivers remain 
poorly understood. Although sexual segregation is thought to result from intra-
specific competition, habitat or dietary specialisation, few studies have tested 
whether differences in distribution of males and females reflect their selection 
of particular environmental characteristics. The aim of this study was to assess 
whether male and female white-capped albatrosses differed in their foraging 
strategies, distribution and habitat use during the non-breeding season. The 
white-capped albatrosses were tracked using GLS loggers deployed on birds 
breeding at Auckland Islands, New Zealand between 2006 and 2010, and their 
distributions compared with oceanographic variables to test for sex-specific 
habitat use. Nine (39%) out of 23 birds migrated to Australian waters, three 
(13%) to the Benguela Upwelling off South Africa and Namibia, and 11 (48%) 
remained around New Zealand. Sex-specific foraging strategies were evident, 
with the majority (75%) of males staying closer to their breeding grounds, 
whereas most females (73%) travelled to Australian waters. Small numbers of 
both sexes migrated to the Benguela (one female and two males). Despite 
these differences in distribution, preliminary results indicate that habitat use in 
terms of oceanographic characteristics (e.g., bathymetry and sea surface 
temperature) is similar between the sexes, suggesting that intra-specific 
competition may have forced females to forage further from their breeding 
colonies to avoid competition with larger males. However, higher levels of 
chlorophyll a in the waters of the Benguela Upwelling suggest that the longest-
distance migrants potentially offset the additional costs of travel by their use 
of more productive habitats, and they may also be taking advantage of high 
discard availability from the major fisheries in that region.   
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Stable isotope analysis on wing feathers reveals different 

moult strategies of sympatric shearwaters 
 

Paloma Calábria Carvalho, Gail Davoren 
University of Manitoba 

 
Stable isotope signatures of feathers can reveal distinct moulting locations and 
diets. During non-breeding, great (Puffinus gravis) and sooty shearwaters 
(Puffinus griseus) migrate from South Atlantic breeding colonies to aggregate 
at North Atlantic feeding grounds. Non-breeding shearwaters aggregate 
annually on the northeast Newfoundland coast nearby capelin spawning sites, 
where both species finish wing moult (P6-P10). We investigated whether 
sympatric shearwaters begin moult at distinct locations or finish moult feeding 
on different prey at the same location. Great (48) and sooty shearwaters (29) 
were captured on the northeast Newfoundland coast during summer (2014-
2015) and primaries feathers (P1, P10) were sampled for stable isotope 
analysis (δ15N, δ13C). Stable isotope signatures of P10 were similar for great 
(δ15N=15.17±1.13; δ13C=-18.66±0.54) and sooty shearwaters (15.54±0.74; -
18.43±0.78), indicating that both species likely relied on capelin while finishing 
moult in the study area. In contrast, P1 isotopic signatures differed between 
great (16.02±1.42; -17.29±0.84) and sooty shearwaters (14.80±1.87; -
18.12±0.52). Isotopic signatures of P1 and P10 also differed within species. For 
great shearwaters, P1 signatures were more variable (higher niche breadth) 
than P10, suggesting that some individuals may start moulting in the South 
Atlantic and others in the North Atlantic. Sooty shearwaters had two distinct 
P1 signatures, with one group feeding at lower trophic levels 
(δ15N=12.27±0.76) relative to the other group (15.94±0.70). These findings 
illustrate distinct locations or diets at the start of moult, both within and 
between species, but diets converged when aggregated to feed on capelin at 
the end of moult in coastal Newfoundland.  
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Cats, rats, and shearwaters: the case of Linosa Island 

(Mediterranean Sea, Italy) 
 

Martina Cecchetti1, Bruno Massa2, Giacomo Dell'Omo1 
1Ornis Italica 2University of Palermo 

 
Invasive mammals have reached many uninhabited islands and they are 
considered to be a major drive of biodiversity loss causing extinctions of island 
breeding seabirds. Our study has been carried out on Linosa, a small island that 
hosts the second largest Scopoli's shearwater colony of the Mediterranean. 
The island is inhabited by ca. 350 people and during the years a conspicuous 
population of about 300 free-roaming cats has been established. Black rats 
have also been introduced by humans and nowadays they are widespread in all 
the island habitats. We evaluated the impact of rats and cats on Scopoli's 
shearwater reproductive success during the last four breeding seasons by 
monitoring about 400 nests in the main colony area. The nest monitoring was 
carried out in order to determine egg disappearance and chick survival rate 
and it was complemented by the study of the cat diet through scat analysis and 
different rat trapping sessions in order to determine the rat density. During the 
study period the controlled area was visited by 21 free-roaming cats (owned 
and semi-owned) but only three or four of them actively predated on 
shearwater chicks. Predation by the black rat was more severe during the 
laying and hatching periods, while it decreased as the chicks grew. On the 
other hand, predation by cats was addressed to adults and especially on chicks. 
The analysis of 188 cat scats showed that adult shearwaters were the most 
consumed prey items (16.49%) after rats (28.72%) and rabbits (28.72%). To 
sum up, as well as in many other islands, rats and free-roaming cats represent 
a threat for the breeding shearwaters, thus an eradication program of the 
black rats and a programme for neutering cats have recently started on Linosa 
Island. 
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Foraging shearwaters select different habitat resources 

during self- and offspring-provisioning trips 
 

Jacopo G. Cecere1, Valentina La Morgia1, Carlo Catoni2, Diego Rubolini3, 
Giorgia Gaibani4, Simona Imperio5 

1ISPRA 2Ornis Italica 3University of Milan 4LIPU 5CNR – IGG 
 
During the past 15 years the development of new telemetry technologies has 
fostered ecological studies on albatrosses and petrels. Nevertheless, few 
studies using telemetry data have investigated the habitat selection of these 
pelagic seabirds. This is likely due to two main reasons: the difficulty in 
obtaining explanatory variables for data analysis and the complexity of dealing 
with correlation in GPS data. It is known, for example, that Scopoli’s 
shearwaters Calonectris diomedea (SS) in the central Mediterranean exploit 
areas with different ecological characteristics during short and long foraging 
trips. However, it is still unknown if this reflects different patterns of habitat 
selection according to foraging trip type. We first applied the Expectation 
Maximization binary Clustering (EMbC) algorithm on 106 GPS tracks of 
breeding SS (Linosa island, Italy, 2008-2009 and 2012) to identify behavioural 
modes, such as extensive and intensive search, resting and relocation, and 
using a smoothing procedure to account for temporal correlation of 
behaviours. We then analysed habitat selection of intensive searching areas 
during self- and offspring-provisioning of SS by means of Resource Selection 
Functions, addressing both correlation within individuals and the spatio-
temporal correlation of GPS locations. The validation of selected models will be 
also presented. We found that birds adopted different patterns of habitat 
selection according to foraging trip type, selecting areas closer to commercial 
harbours during self-provisioning, while shallower areas with higher primary 
production were preferred during offspring-provisioning. Overall, the results 
support the idea that different trophic resources are exploited during the two 
foraging trip types. Finally, we assessed within-breeding season changes in 
environmental suitability using Species Distribution Models. 
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Effects of sex and phase of reproduction on foraging ecology 

in a shallow diver species: a case of study of Scopoli’s 
shearwater (Calonectris diomedea) 
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Biologiques de Chizé, France 4Università di Palermo, Italy 5Justus Liebig University 
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Pelagic seabirds modulate their foraging behaviour in response to their 
energetic requirements which becomes particularly high during the chick-
rearing period. However it is still not clear how both sexes tune their foraging 
behaviour in response to different reproductive phases such as incubation or 
chick-rearing. In this study, we investigate the effects of sex and phase of 
reproduction on the foraging ecology of Scopoli’s shearwater (Calonectris 
diomedea) using a novel method of dive and behavioural identification. The 
study was performed on Scopoli's shearwaters breeding on Linosa Island, Italy. 
We equipped 61 birds of both sexes with accelerometers data-loggers set at 25 
Hz over the whole breeding season. Then, we used an automated method to 
identify the time-budget of shearwaters´ main behaviours, such as flight, 
resting on water and diving. Birds of both sexes spent less time resting on 
water in the early chick-rearing and less time flying in the late chick-rearing 
period. In general, females spent more time flying than males, during all 
phases. Birds of both sexes were diving more frequently during the early chick-
rearing phase than in other phases. Furthermore, males dived more frequently 
than females during the night-time and more males than females performed at 
least one dive during night-time. There was no difference in dive duration 
between sexes and phases. As we expected, in our study both parents showed 
a higher foraging effort during the early chick-rearing phase in response to an 
increase of their energetic requirements. Females spent more time in flight 
than males in all phases, while the latter performed more dives during night-
time. 
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Finding your niche: the fitness consequences of early life 
movements and specialization in individual albatrosses 

 
Thomas A. Clay1, Andrea Manica2, Ana P. B. Carneiro1, Rona McGill3, 

Richard A. Phillips1 
1British Antarctic Survey 2University of Cambridge 3Scottish Universities Environmental 

Research Centre 
 
There are a growing number of studies detailing individual variability and 
specialization in the movements, diet and foraging behaviour of seabirds. 
However, few studies link particular strategies to fitness proxies, e.g., age at 
recruitment, reproductive success or survival. Despite this, in long-lived 
species, individual variability during early-life can be particularly important in 
shaping lifetime reproductive output. However, due to the difficulties of 
tracking juvenile and immature individuals across long time periods, little is 
known about ontogeny of movements and habitat use, and how foraging 
patterns refined in early life may shape demography. Wandering albatrosses 
Diomedea exulans have an extended period of immaturity (average 10-12 
years) with some birds recruiting much earlier than others. This long delay is 
assumed to reflect the time necessary to acquire efficient foraging skills in the 
pelagic environment, yet the influence of foraging proficiency and habitat 
selection on recruitment are unclear. Here we combine longitudinal tracking 
using geolocators and stable isotope analysis of body feathers to investigate 
individual differences in the habitat use and diets of young albatrosses, and 
linkages with demographic parameters. We investigate the extent to which 
birds are habitat specialists or generalists between and within years, and 
whether specialization in habitat is linked to consistency in space use. 
Furthermore, we link consistency in habitat use to demographic parameters, 
including age of recruitment, and subsequent breeding frequency and success. 
Our results provide important insights into the ontogeny of habitat selection, 
and the potential life-history consequences of individual specialisation in the 
context of a rapidly changing marine environment.  
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Beyond chances of encounters: exploring bird decision 

making to understand the determinants of seabird-fisheries 
interactions 

 
Julien M. Collet1, Samantha C. Patrick2, Henri Weimerskirch1 

1CNRS, Centre d'études biologiques de Chizé - Université de La Rochelle 2University of 
Liverpool 

 
A large number of albatross and petrel species scavenge on baits, offal and 
discards available from fishing vessels, finding there a non-negligible source of 
food, but at the cost of important mortality through bycatch. There are 
increasing efforts dedicated to map the overlap between seabird foraging 
areas and fishing grounds, since likelihood of encounters of seabirds with 
fishing vessels is the primary determinant of the risks of interaction. Yet very 
little is known about the decision-making by individuals, despite increasing 
evidence that an important proportion of encounters are not necessarily 
followed by close-range interactions. We investigated the fine-scale 
behavioural responses to fishing boats of individual Wandering albatrosses 
(Diomedea exulans) and Black-Browed albatrosses (Thalassarche melanophrys) 
breeding in Crozet and Kerguelen, respectively. Using several years of GPS data 
collected on incubating birds as well as Vessel Monitoring System (VMS) data 
on a toothfish longline fleet operating near the breeding grounds, we 
investigated the distances at which each species is attracted to boats, and the 
distance from boats at which they engaged in proper feeding behaviour, and 
we then explored factors influencing these successive behavioural reactions 
such as age, sex fishing activity or wind. The two species differed in their 
attraction distance, and we investigated how wind could modulate this 
response, since wind blowing from boats could act both as a detection 
enhancer and as a flight constraint. There were no sex-related differences 
observed in the wandering albatross, despite marked sexual size dimorphism, 
suggesting that individual competitive abilities is not a strong determinant of 
decision-making in this species.  
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Integrated population modelling of Atlantic Yellow-nosed 

Albatross using long-term data 
 

Sarah J. Converse1, Catherine Horswill2, Richard J. Cuthbert3,  
Steffen Oppel3, Alexander L. Bond3, John Cooper4, Peter G. Ryan5 

1US Geological Survey 2British Trust for Ornithology 3Royal Society for the Protection of 
Birds 4Stellenbosch University 5University of Cape Town 

 
The population trajectories of albatrosses are determined mostly by adult 
survival probabilities. Most albatross species are globally threatened, and 
management to increase survival at sea can be vastly more expensive than 
management to increase breeding success, so it is therefore important to 
understand the relative contribution of variability in different demographic 
parameters on variability in population sizes and growth rates.  
We used an integrated population model to assess the relative influence of 
adult and immature survival and breeding success on the Atlantic Yellow-nosed 
Albatross (Thalassarche chlororhynchos) population on Gough Island based on 
a 34-year dataset (1982-2015) of 2034 ringed individuals. We used a Bayesian 
implementation of an integrated population model which accounts for age-
specific recruitment and how breeding status effects subsequent breeding 
probability. We correlated posterior distributions for the parameters of 
interest to annual population growth rates. Annual adult survival did not vary 
much over time, except for a significant drop in 2009-2011 and was not 
correlated with population growth rate. Breeding success was more variable, 
but was also poorly correlated with population growth. Variation in population 
growth rate was most strongly correlated with immature survival, suggesting 
that factors at sea, such as bycatch, could be driving the overall population 
trend. The Atlantic Yellow-nosed Albatross population on Gough Island is likely 
stable, and previous research suggested that it is not significantly affected by 
introduced mice. Future work should focus on identifying important areas at 
sea for pre-breeding birds, and relationships between ocean conditions and 
survival of these birds. 
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Ban of discards will likely increase Mediterranean seabirds’ 

bycatch 
 

Verónica Cortés1, Andrea Soriano-Redondo2,  
José Manuel Reyes-González1, Santiago Guallar1, Beneharo Rodríguez3, 

Juan Bécares3, José Manuel Arcos3, Jacob González-Solís1 
1Biodiversity Research Institute (IRBio) and Department of Animal Biology, University 

of Barcelona 2University of Exeter 3SEO/Birdlife 
 
Fisheries and seabirds are intimately associated as both exploit the same 
productive areas. Some seabirds take advantage of fishery discards, mostly 
generated by trawlers, as a supplementary foraging resource, changing their 
foraging strategies linked to this predictable food. Thus it is expected that any 
change in fishing practices will have important consequences on seabird 
population dynamics. The recent reform of the European Common Fisheries 
Policy (CFP) proposes a ban on discards, which could have diverse side-effects 
on seabirds. Among these, seabirds used to follow trawlers could shift to other 
fisheries posing a higher risk of bycatch, particularly longliners. To assess the 
potential effects of CFP changes on seabirds in the Mediterranean, we 
combined seabird tracking data with fishery information from the Vessel 
Monitoring System (VMS), data from observations on-board longliners and 
seabird catches. We used Scopoli’s shearwater (Calonectris diomedea) as a 
model, since it makes extensive use of discards and is the species most 
commonly caught in longliners. We tracked 79 shearwaters with GPS devices 
during the incubation (June-July 2010) and chick-rearing periods (August-
September 2012) and collated concurrent VMS data to quantify the 
spatiotemporal interactions between shearwaters and trawlers and longliners. 
In addition we carried out on-board censuses of seabirds in 110 longline 
settings over 3 years. We also used the shearwaters carcasses collected by 
fishermen from 2003 to 2015 in a single longline vessel (N = 67). We found 
interaction probability between seabirds and lonliners increased with a 
decreasing density of trawlers. On-board observations and mortality events 
corroborated this result: bird numbers attending longliners and bird mortality 
increased when trawlers were not operating. This study indicates that banning 
trawler discards will increase bycatch rates in longliners and therefore changes 
in CFP must be carefully thought and monitored.  
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Seabird bycatch assessment and mitigation tests in the 

demersal longline fleet from the Western Mediterranean 
coast 

 
Verónica Cortés, Jacob González-Solís 

Biodiversity Research Institute (IRBio) and Department of Animal Biology,  
University of Barcelona 

 
Bycatch mortality in longline fisheries is currently considered the major threat 
at sea for numerous species of petrels and albatrosses. These incidental 
catches occur worldwide but mortality levels are mainly determined by the 
specific traits of the fishery activity in each area and the feeding behavior and 
local abundance of seabirds. In the western Mediterranean, demersal artisanal 
longliners are known to catch several seabird species, but main factors 
influencing bycatch rates are poorly known. From 2011 to 2014 we studied the 
variability of incidental bycatch from onboard observations (N= 264 settings, 
35 vessels) across the Western Mediterranean coast. Overall, we also 
conducted 54 experimental settings to study the effectiveness of four 
mitigation measures: night setting, bird scaring line (BSL), artificial baits and 
weight increase of the longline. We found bycatch rate was 0.33 birds per 1000 
hooks, which implies at least about 1922 seabirds die each year on demersal 
longliners from the western Mediterranean. The most affected species were 
the three endemic and threatened shearwaters of the Mediterranean 
(Scopoli’s Calonectris diomedea, Balearic Puffinus mauretanicus and Yelkouan 
P. yelkouan), likely due to their higher aggregative behavior and diving 
capabilities than gulls. Overall, the two main factors enhancing bycatch risk 
were operating at sunrise and during breeding season. Nevertheless, the type 
and size of the baits, the distance to the breeding colony, wind conditions, 
number of hooks set and the trawler activity, also had a significant influence 
on seabird interaction with longline vessels. Experimental settings showed the 
most effective method in minimizing bycatch mortality was night- setting. This 
study shows it is important to study bycatch incidence and mitigation 
measures at local level but also that there is an urgent need to apply mitigation 
measures in demersal longliners from the western Mediterranean. 
  



            

         6th International Albatross and Petrel Conference                        Barcelona, September 2016                                                          

Oral communication abstracts - 81 

 

 
Linking individual foraging tactics, diet composition and 

reproductive performance in a Scopoli’s shearwater 
population 

 
Nicolas Courbin1, David Grémillet1, Aurélien Besnard2, Clara Péron3,  

Claire Saraux4, Jérôme Fort5 
1CNRS/CEFE 2EPHE 3University of Tasmania and Australian Antarctic Division 4IFREMER 

5Université de la Rochelle 
 
Individuals of a same population may use different foraging tactics to increase 
their individual fitness depending on their state and the environmental factors 
(i.e., prey abundance and prey type availability). In a marine system with a high 
inter-annual variation in prey abundance and composition, and where prey are 
relatively difficult to track, individuals should beneficiate of being generalists 
rather than specialists. Yet, little is known on the fitness outcome for the 
different at sea foraging tactics. To tackle this question, we assessed the 
foraging habitat selection, diet composition and reproductive success of 96 
Scopoli’s shearwaters (Calonectris diomedea) during the breeding season, 
between 2011 and 2015, at the Marseille archipelagos in the North Western 
Mediterranean. Using GPS data, we first determined the different at sea 
foraging tactics that occurred in our shearwater population using resource 
selection functions that accounted for the spatio-temporal distribution of 
abundance of different small fish species: sardine, anchovy and sprat. We 
found three main tactics: searching for sardines and sprats, searching for 
anchovies, and being generalist. We then corroborated the foraging pattern of 
each individual with its diet composition. For that, we collected feathers on 
each tracked shearwater and evaluated its diet composition through isotopic 
analyses. Finally, we determined the lifetime reproductive success, a proxy of 
the individual fitness, for each tracked shearwater from an extensive nest 
survey starting in 1978. We hypothesize that the lifetime reproductive success 
should increase for shearwaters 1) searching for prey with the most 
predictable spatio-temporal distribution, and 2) foraging on a high number of 
prey types (i.e., more generalist). 
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Chick provisioning strategies in Antarctic petrels and 

Southern fulmars 
 

Jeroen Creuwels1, Jan van Franeker2 
1Naturalis Biodiversity Center 2IMARES 

 
Timing of breeding is crucial in a highly seasonal environment. Antarctic petrels 
(Thalassoica antarctica) breed 2.5 weeks earlier than Southern fulmars 
(Fulmarus glacialoides). Antarctic Petrels have longer foraging trips and leave 
their chick unattended at an earlier stage than Southern fulmars. A pilot study 
was set up to investigate chick provisioning strategies in these two closely 
related species on Ardery Island (East Antarctica), where these species breed 
sympatrically. Earlier studies of this study colony showed that they were 
feeding similar food to their chicks (both around 80% fish, mainly 
Pleurogramma antarcticum). In the chick period of both species, between 23 
January and 23 March 1999, ARGOS satellite transmitters were fitted on 8 
Antarctic Petrels and on 12 Southern Fulmars, equally divided over both sexes. 
On average the devices were attached for 13 days (range: 2-31 days). The 
dataset of the raw satellite positions were re-analysed with a new filtering 
technique to achieve a higher resolution. Most Southern fulmar foraging trips 
were short (1-2 days) and mostly restricted to a relatively shallow area over 
the Antarctic continental shelf within 150 km of the breeding colony. The 
individual trips were difficult to detect because of the short distances they fly 
and the relatively long time intervals between two locations. Antarctic petrels 
have foraging trips of 3.6 ± 1.5 days (based on 21 trips) and are roaming over a 
much wider area. They flew often 1000 km during one trip and reached 
positions of more than 300 km away from the colony. The main foraging area 
for Antarctic petrels was situated near the shelf break, within the highly 
productive, seasonal sea-ice zone. Some deviating tracks of Southern Fulmars 
were also found in the same area. In this presentation we discuss which 
variables influenced the individual tracks and why both species fly to different 
foraging areas to come home with the same food for their chicks. 
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Circumnavigations, spatial segregation, and activity of non-

breeding albatrosses, and their physiological correlates 
 

Glenn T. Crossin1, Richard A. Phillips2, Emily-Ann Butler1,  
Marie Auger-Méthé1, Christine R. Lattin3, L. Michael Romero3, 

Christopher M. Harris4, Oliver P. Love4, Tony D. Williams5 
1Dalhousie University 2British Antarctic Survey 3Tufts University 4University of Windsor 

5Simon Fraser University 
 
Albatrosses are quintessential migrants of the world’s oceans. Despite recent 
insights concerning their migration routes and foraging areas during the non-
breeding period, we still know comparatively little about the underlying 
environmental and physiological drivers of differences between individuals and 
species. By coupling geolocation and immersion data with physiological 
sampling, we examine the migration and activity patterns of 43 black-browed 
and 23 grey-headed albatrosses tracked continuously for 6-16 months from 
breeding colonies at Bird Island, South Georgia. Geolocation data reveal 
fundamental differences in the non-breeding strategies of the two species. 
Black-browed albatrosses were restricted largely to the south Atlantic Ocean, 
with the majority overwintering along the Benguela upwelling zone of 
southwest Africa, but showed very little overlap with the non-breeding 
distribution of grey-headed albatrosses, which ranged more widely in the 
south Atlantic and southwest Indian oceans, with some individuals circling the 
Southern Ocean to reach foraging grounds in the southeast Pacific Ocean off 
Chile. We examine intra- and inter-specific variation in migration timing, 
routes, and activity patterns, and relate these to hormonal and energetic 
measures collected at the onset of migration and upon return to colonies in 
the following year. 
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Isotopic tools to infer non-breeding areas in tropical 

seabirds: the case of Bulwer’s petrel (Bulweria bulwerii) 
 

Marta Cruz-Flores, Teresa Militão, Raül Ramos, Jacob González-Solís 
Biodiversity Research Institute (IRBio) and Department of Animal Biology, University of 

Barcelona, Spain 
 
Geolocators are revealing new aspects of seabird migratory dynamics, but its 
price and size and some constraints about bird recapture limit their use. 
Alternatively, stable isotope analysis (SIA) on feathers may allow inferring non-
breeding distributions of seabirds, but its suitability in tropical and subtropical 
species remains unexplored. Here, we combined geolocation and SIA on 
feathers of Bulwer’s petrels (Bulweria bulwerii) from four Macaronesian 
colonies to evaluate SIA as a tool for inferring breeding and non-breeding 
grounds. To understand moulting patterns of the species, we performed SIA on 
a sequence of feathers from corpses collected at each colony (n= 29). From 69 
tracked birds, however, we collected and performed SIA on only three specific 
flight feathers, the 1st primary (P1), the 8th secondary (S8) and the 6th rectrix 
(R6), and analysed assignment rates to breeding and non-breeding areas using 
discriminant function analysis (DFA). Tracked birds migrated to two main 
discrete areas: the Central and the South Atlantic Ocean. SIA on corpses 
suggested that P1 is likely replaced at the end of the breeding period or at the 
onset of the nonbreeding season, while S8 and R6 were replaced later during 
the non-breeding season. The DFA of the P1, S8 and R6 correctly assigned the 
77, 90 and 87% of birds to non-breeding areas, and 62, 48 and 44% to breeding 
areas, respectively. These results corroborate moulting pattern inferred from 
SIA on corpses and show S8 and R6 can be effectively used to assign birds to 
non-breeding areas. However, it also shows P1 fails to assign birds to their 
breeding areas, possibly because baseline isotopic levels among relatively close 
breeding localities hardly differ. Surface interpolation models of δ and δ for R6 
showed some geographic gradients throughout the tropical and subtropical 
Atlantic. In sum, SIA on specific feathers is a powerful tool to study seabird 
migration across tropical and subtropical oceans at large spatial scales, 
although knowledge on moulting patterns is essential for the correct 
interpretation of SIA results. 
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Intra-annual variation in the foraging ecology of the 

endangered endemic Barau’s Petrel (Pterodroma baraui) 
from Réunion Island, south-western Indian Ocean: insights 

from a multi-faceted approach 
 

Daniel K. Danckwerts1, Christopher D. McQuaid1, Maëlle Connan2, 
Malcolm J. Smale3, Matthieu Le Corre4, Laurence Humeau4,  

Sven Kaehler5, Claire-Cécile Juhasz4, Sabine Orlowski4, Julie Tourmetz6,  
Sebastien Jaquemet4 

1Rhodes University 2Nelson Mandela Metropolitan University 3Port Elizabeth 
4Université de La Réunion 5IsoEnvironmental CC 6La Société d’Etudes Ornithologiques 

de La Réunion 
 
Population modelling for one of Réunion Island’s endemic seabirds, the Barau’s 
Petrel (Pterodroma baraui), has highlighted its vulnerability to extinction. 
Conservation action demands information on its biology during different 
stages of its life-cycle. Whilst most aspects of the species’ terrestrial ecology 
have been studied, at-sea information is scarce and frequently contradictory. 
In this context, we combine three complementary techniques to provide new 
information on the trophic ecology of the Barau’s Petrel and to augment 
recent telemetry data. Colonies were visited periodically through a single 
breeding season and samples gathered from adults, downy chicks, and 
fledglings, permitting intra-annual comparisons within and among ontogenetic 
stages. Stomach contents consisted mostly of accumulated cephalopod beaks, 
whereas structures from other molluscs, fishes, and arthropods were rare. 
Variations in carbon stable isotopes matched the patterns of adult foraging 
behaviour, as described using telemetry, and wide variation in nitrogen isotope 
values indicated dietary opportunism. Finally, the total fatty acid composition 
of blood differed greatly among adults, further suggesting opportunistic 
feeding, however, consistently low incidences of long-chain monounsaturated 
and n-3 fatty acids indicated little importance of fish. These results offer 
additional insight into the Barau’s Petrels’ trophic ecology, are in concordance 
with recent telemetry data, and will assist in preliminary assessment of the 
threats to the species whilst foraging. We also illustrate the value of an 
integrated approach to diet determination for endangered species, where 
hyper-ethical approaches need to be considered, and when isotope and fatty 
acid baseline data are not available and are not logistically attainable. 
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Does sexual segregation in spatial and feeding ecology occur 
during the non-breeding period? A comparative analysis of 

three Calonectris shearwaters 
 

Fernanda De Felipe, Teresa Militão, José Manuel Reyes-González,  
Raül Ramos, Jacob González-Solís 

Biodiversity Research Institute (IRBio) and Department of Animal Biology, University of 
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Spatial and feeding ecology of males and females during the breeding period 
are known to differ in a number of seabird species. Yet little is known about 
their sexual segregation out of this period. We evaluated the degree of sexual 
segregation in the trophic and spatial ecology of three closely related 
shearwater species during the non-breeding period: Cory’s, Scopoli’s and Cape 
Verde shearwaters. Overall, from 2008 to 2013 we tracked 179 birds (92 males 
and 87 females) with geolocators year-round and collected their 13th 
secondary feather (S13, known to be moulted in winter) when retrieving the 
geolocator. We then analysed sexual differences in (1) wintering distributions; 
(2) stable isotope values (δ15N and δ13C) of their S13 feathers moulted during 
the winter (corrected by the wintering area whenever necessary) using Linear 
Mixed-Effects Models (LMMs); and (3) isotopic niches within each wintering 
area using Bayesian analyses (SIBER). First, no sexual difference was found in 
the preference for the different wintering areas nor in the spatial location of 
individuals’ wintering home ranges within each area. Second, sex was always 
an important factor in explaining isotopic values in the three species, except 
for explaining d13C values in Cory’s shearwaters. Scopoli’s shearwater males 
clearly showed greater δ15N and δ13C values than females. Isotopic values in 
Cory’s and Cape Verde shearwaters followed a similar pattern, but with milder 
differences between males and females. Third, overlap of isotopic niches 
between males and females differed across years and wintering areas but in 
the three species males generally showed greater trophic levels than females, 
which tended to have broader trophic niches (50-99% broader) despite having 
smaller wintering distributions. In sum, our results suggest males show a more 
specialised feeding strategy than females, as indicated by their narrower 
isotopic niches and greater trophic levels. Sexual differences in body size and 
bill shape possibly condition prey preference and acquisition, ultimately 
explaining sexual segregation in seabird feeding strategies also out of the 
breeding period. 
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Early life foraging: behavioural response of newly fledge 

albatrosses to environmental conditions 
 

Sophie De Grissac1, Frederic Bartumeus2, Henri Weimerskirch1 
1Centre d’Etudes Biologiques de Chizé, UMR 7372 CNRS & Université de La Rochelle 

2Theoretical and Computational Ecology Lab (CEAB-CSIC) 
 
Dispersal and exploratory behaviours of juveniles are one of the most 
important phenomena in population ecology and evolution. Young individuals 
have to learn how to efficiently acquire resources in an environment new to 
them in order to survive and later to recruit in the population. In the ocean, 
where conditions vary continually, they must be able to rapidly adapt and 
optimize their strategy. Here we tracked movements of eight juvenile 
albatrosses (Diomedea exulans); constantly at sea from the first day up to eight 
months after they left their natal nest. By combining movement metrics 
analyses and a behavioural identification algorithm we examined how their 
behaviour changed over time and whether they were able to detect particular 
features in their environment and consequently adjust their movements as 
adult do. We show that juveniles’ behavioural strategy changed over time but 
as soon as the second month they were sensitive to environmental conditions 
and were able to adjust their search strategy to the habitat visited. Our results 
indicate that juveniles very rapidly acquired foraging behaviours similar to 
those of adults. The study suggests that they are able to detect particular 
oceanographic features and to exploit them by adopting a specific behaviour. 
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Prioritising research and management of at-sea threats to 

New Zealand seabirds 
 

Igor Debski1, Freydís Hjörvarsdóttir1, Katherine Clements2,  
Edward Abraham3, Yvan Richard3 

1Department of Conservation 2Harvard University 3Dragonfly Data Science 
 
A framework of tools is being developed by the New Zealand Department of 
Conservation to prioritise research and management of at-sea threats to 
seabirds. The framework aims to ensure the available knowledge on seabird 
biology and ecology is adequate to understand and manage at-sea threats to 
New Zealand seabirds. The approach builds on quantitative fisheries risk 
assessment approaches, but broadens the scope to all potential threats. We 
demonstrate the utility of some of the tools being developed as part of the 
framework, in particular a spatial mapping platform and a population 
modelling tool. The framework also includes processes to facilitate expert 
guidance where data are poor. We show how the tools can be used to identify 
and prioritise gaps in current knowledge limiting our understanding of threats, 
so future research can be focussed on these areas. Population research gaps 
can be prioritised by assessing how the current uncertainty around each model 
input parameter influences our ability to project population trajectories. This 
will allow the identification of research required to improve our understanding 
of population dynamics, and thus the potential effects of different threats on 
those populations. Early results are presented for a number of New Zealand 
breeding seabird taxa. 
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Flying with the wind? Foraging behaviour of sympatric 
Antarctic fulmarine petrels in the Prydz Bay region in 

relation to habitat characteristics  
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Marcel Eens1, Louise Emmerson2 

1University of Antwerp 2Australian Antarctic Division 2Australian Antarctic Division 
 
Antarctic fulmarine petrels, as all procellariform seabirds, rely heavily on wind 
for their energy-efficient, gust-soaring flight. According to physics, flight 
speeds are highly dependent on wind speeds but also wing span and wing 
loading (mass per surface area). With global climate change, wind patterns in 
the Southern Hemisphere are predicted to change, as is the amount and 
distribution of sea ice, a critically important foraging habitat for most Antarctic 
wildlife. Identifying the currently utilized foraging habitat and whether wind 
conditions affect the travel time to foraging sites – or even the choice of 
potential foraging sites - will help to make predictions about future distribution 
patterns. During the austral summer 2015/16, we simultaneously tracked 
incubating and chick-rearing southern fulmars (Fulmarus glacialoides), 
Antarctic petrels (Thalassoica antarctica) and cape petrels (Daption capense) in 
the Prydz Bay region (East Antarctica), using lightweight GPS loggers set to 
record location and wet/dry events at a high temporal resolution. The three 
species differ in their mass and wing loading, with southern fulmars being 
approximately twice as heavy as cape petrels. We will present the species’ 
foraging distribution in relation to environmental habitat characteristics to 
determine whether these Southern Ocean predators share foraging ‘hot-spots’ 
or if they segregate their foraging activities. Flight paths will be analysed in 
conjunction with simultaneously measured data (by remote sensing) on wind 
speed and direction, and inter-specific differences discussed in the context of 
the birds’ morphology.  
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Global spatial ecology on the high seas: a comparative study 
on the trans-equatorial migrations of ten shearwater species 
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In both the Atlantic and the Pacific Oceans, millions of shearwaters migrate across 
the equator twice a year, flying thousands of kilometres over the open sea while 
pursuing an endless summer. Recent advances in biotracking technologies have 
unveiled year-round distributions for a number of species, but comparative studies 
to find out global patterns and general spatiotemporal distributions are missing. 
We use geolocation data to compare the trans-equatorial migrations of ten 
shearwater species, including northern and southern breeding species from both 
the Atlantic and the Pacific Oceans: Cory's (Calonectris borealis), Scopoli's (C. 
diomedea), Cape Verde (C. edwardsii), Streaked (C. leucomelas), Manx (Puffinus 
puffinus), Great (Ardenna gravis), Flesh-footed (A. carneipes), Pink-footed (A. 
creatopus), Short-tailed (A. tenuirostris) and Sooty (A. grisea) shearwaters. We 
analysed 705 migratory tracks, which included, for some species, consecutive 
migrations over up to 7 years. We applied the Particle Filtering Model to the raw 
data to increase accuracy of locations and remove unlikely positions. For each 
species, we identified migration routes, breeding and non-breeding areas and 
stopover sites. We evidenced different migration strategies among species in the 
Pacific Ocean despite the proximity of colonies and common wintering areas. In 
the Atlantic, the majority of species share a common narrow corridor in the 
southward migration, while in the northward one they follow more disperse and 
broad pathways. In both oceans, we show the spatiotemporal distribution of these 
shearwaters, evidencing a number of hotspots used by multiple species. Finally, 
spatiotemporal data were integrated with concurrent data on marine habitat traits 
and other geophysical variables to characterize stopover and wintering areas.   
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Linking demography and foraging behaviours in a long-lived 

seabird, the black-browed albatross 
 

Marine Desprez1, Stephanie Jenouvrier1, Christophe Barbraud2,  
Karine Delord2, Henri Weimerskirch2 

1Woods Hole Oceanographic Institution 2CEBC - CNRS 
 
There is growing evidence that climate change affects seabirds’ vital rates and 
population dynamics. These correlations are based on the assumption that 
climate variability has profound consequences on seabirds foraging habitat and 
prey availability. However, few studies have directly related seabirds foraging 
behaviours to vital rates (e.g. survival and reproduction) and none to our 
knowledge has integrated the effect of foraging behaviours into the entire life 
cycle, mainly because of a lack of datasets including both foraging and 
demographic information during the wintering and breeding seasons. Using 
tracking data collected between 2006 and 2013 on 110 Black-Browed 
Albatrosses (Thalassarche melanophris) of known life-history at Kerguelen 
Island, we investigated (1) the intimate link between foraging behaviours, 
individual quality and demographic rates and (2) the respective roles of the 
breeding and winter seasons on the albatrosses’ demography. We also 
explored if vital rates responded to change in foraging behaviours between 
years (i.e. inter-annual variation at the population level). Our results show that 
foraging behaviours highly depend on individual characteristics (age, sex and 
breeding status during the previous breeding season) suggesting that some 
individuals forage more efficiently than others. We also found that 
environmental variability has an important effect on albatrosses’ foraging 
behaviour. Such variability in foraging behaviours affects demographic 
parameters and in turn the dynamic and persistence of the population. 
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Seabird Tracking Database - 12 years joining efforts for bird 

conservation 
 

Maria P. Dias, Ben Lascelles, Cleo Small 
BirdLife International 

 
In the last three decades the scientific community has witnessed an incredible 
advance in animal tracking technologies, and the consequent increase in the 
number of studies focusing on seabird foraging behaviours and migratory 
movements. Recognizing the importance of these data for seabird 
conservation, BirdLife International created, in 2004, the Tracking Ocean 
Wanderers – The Global Procellariiform Tracking Database. The aim was to 
establish a centralised database that could be used to understand the 
movements of albatrosses and petrels, identify areas where overlap with 
fishing effort was highest and help reducing their mortality due to by-catch. In 
an unprecedented response, scientists worldwide joined the initiative and 
contributed their datasets. Twelve years later, the database has been 
expanded to cover all seabird species, and is now a preeminent example of 
cooperation between scientists and conservationists. More than 120 
researchers, from 22 countries, collaborate with this initiative. It now holds 
over 6 million data points for 91 species. Albatrosses and petrels are still the 
group best represented, with more than 6 million locations for 57 species. By 
joining datasets collected by different teams, in several colonies and for 
multiple species is now possible to have a more comprehensive approach 
when tackling the major conservation problems faced by this group of 
seabirds. Here we will present an overview of the major conservation 
achievements, present status and future challenges of the Seabird Tracking 
Database, with a particular emphasis on the major gaps and on the tools 
developed by BirdLife International to analyse the data. Some of the most 
relevant outputs will also be briefly presented as examples of collaborative 
efforts that emerged from the Seabird Tracking Database. Finally, we will show 
how these efforts have been contributing to achieving Aichi target 11, which 
required the designation of 10% of the oceans as Marine Protected Areas by 
2020. 
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Wanderer of the night: distribution and at-sea activity of the 

Bulwer’s petrel Bulweria bulwerii, during the incubation 
period 

 
Maria P. Dias1, Joana Romero2, José Pedro Granadeiro3, Teresa Catry3, 

Ingrid L. Pollet4, Paulo Catry2 
1BirdLife International 2MARE – Marine and Environmental Sciences Centre 3Centro de 

Estudos do Ambiente e do Mar (CESAM)/FFCUL 4Dalhousie University 
 
Bulwer’s petrels are nocturnal seabirds that mostly prey on mesopelagic fauna. 
As aerial foragers and shallow divers, their feeding opportunities are limited by 
near-surface availability of their prey, which is highly variable both spatially 
and temporally due to diurnal and lunar cycles. We studied how Bulwer’s 
petrels cope with these constraints by analysing their at-sea distribution and 
activity during the incubation period of 2012. We tracked the movements of 20 
birds from Selvagem Grande (sub-tropical NE Atlantic) during a complete lunar 
cycle using geolocators, recording 30 foraging trips. Birds were both targeting 
areas around the colony and in waters close to the Azorean archipelago (mid-
Atlantic) located 1700 km away. Interestingly, trips to Azorean waters lasted as 
long as the trips around the colony (11 days, on average, in both cases), and 
we did not find any correlation between foraging range and trip duration. This 
suggests that birds travelling to distant, open oceanic waters were relying on 
more predictable food sources compared to those staying closer to the colony, 
which necessarily spent less time commuting. Bulwer’s petrels were 
significantly more active at night, especially just after sunset and before 
sunrise, when mesopelagic fauna is also closer to the sea surface due to their 
diel vertical migrations. Bulwer’s petrels spent significantly more time flying 
during moonlight, although the effect of the moon was relatively weak (ca. 10-
15% difference between moonlit and dark periods of the night), and not 
obvious when birds were foraging in mid-Atlantic waters. These results reveal 
key adaptations of the Bulwer’s petrel to the highly dynamic ecology of its 
mesopelagic prey. 
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Co-existence of Manx shearwaters with an introduced 

population of brown rats on the island of Rum, Scotland 
 

Andrew Douse1, Mark Lambert2, Carlisle S. Sean3 
1Scottish Natural Heritage 2Animal & Plant Health Agency 3Anglia Ruskin University 

 
There is abundant evidence for the adverse impact of invasive non-native 
species on many seabirds. Of all the invasive species, rats have been shown to 
be the most widespread and possibly most destructive. Burrow nesting species 
appear to be particularly vulnerable and it is against this background that 
concern has been expressed about the population of Manx shearwaters 
(Puffinus puffinus) on Rum. The Scottish island of Rum holds one of the largest 
colonies of Manx shearwater across its global range. Recent population 
estimates indicate the size of the population may be in excess of 100,000 
breeding pairs. Breeding burrows are generally located across the main hills of 
the Rum Cuillin and are generally situated in either grassy slopes (known as 
shearwater ‘greens’) or among boulder areas. The shearwaters on Rum share 
the island with a long-established population of brown rats (Rattus norvegicus) 
which are known to occur in almost all habitats across the island. Despite this, 
limited evidence on trends in numbers suggests that the population is either 
stable or possibly increasing. The geographical extent and burrow occupancy 
of the colony has remained roughly stable over the last 30 years. In addition, 
the long-term estimate of productivity (1995-2014) remains relatively high at 
62% of occupied nests producing a fledged chick, though it may fall to low 
levels in some years. Experimental work (2010-2013) was carried out, using 
study areas baited with a commercial rodenticide, to assess the effect of rat 
predation on shearwaters. Productivity within these areas was compared with 
control areas where no baiting took place. Results suggest that losses of eggs 
and chicks to brown rats are negligible and it seems possible that both species 
may currently, in this location, co-exist. A recent ecological study of brown rats 
on Rum (2012-2015) has looked at their distribution, population and ranging 
behaviour. Information from this study provides a possible explanation for the 
observed co-existence. However, whether this situation is likely to persist or 
not is open to question. 
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Seabird bycatch monitoring, conservation achievements and 

ongoing work in North Pacific groundfish fisheries 
 

Shannon M. Fitzgerald 
Alaska Fisheries Science Center, National Marine Fisheries Service, USA 

 
Seabird bycatch in commercial fisheries, especially of procellarids, is a global 
problem that may have population consequences for a number of species. In 
the North Pacific in US Federal waters off Alaska an observer-based fisheries 
monitoring program has been in place since the 1970’s. In 1993 observer 
responsibilities were expanded to improve the monitoring of seabird bycatch. 
Based on protocols developed in the high seas driftnet fishery program, we 
expanded data collection for seabird fishery interactions and provided 
materials to improve data quality. After a peak seabird bycatch of ca 18,000 
birds in 1998, mitigation measures for longline fishing were tested by 
Washington Sea Grant and others and implemented voluntarily by the freezer 
longline fleet in 2002 followed by regulations in 2004 that required mitigation 
measures for all demersal longline vessels. Through these actions important 
conservation measures were achieved. Total estimated bycatch numbers have 
dropped to generally under 5,000 birds annually, with greater reductions in the 
numbers of North Pacific Albatross. Nearly 50% of the bycatch over time has 
been Northern Fulmars (Fulmarus glacialis). In addition to demersal longline 
vessels observers monitor trawl and pot gear. Our understanding of trawl 
fishery seabird bycatch has improved and data protocols were expanded to 
capture gear-related mortalities not seen through standard species 
composition sampling. There have been many changes to the program over 
time, including recent expansions into the demersal longline halibut fleet and 
deployments to smaller vessels due to observer program restructuring. We are 
currently engaged in work to improve bycatch reporting, address vessel-
specific bycatch, monitor additional mortalities on trawl vessels, and explore 
technologies that could supplement observers or be deploy in lieu of an 
observer. 
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Risk assessment of Calonectris shearwaters bycatch based 

on spatiotemporal overlap between Spanish longline 
fisheries and seabird tracking data in the Atlantic Ocean 

 
Salvador García-Barcelona1, Raül Ramos2, José Manuel Reyes-González2, 

David Macías1, Jacob González-Solís2 
1Spanish Institute of Oceanography, Spain 2Biodiversity Research Institute (IRBio) and 

Department of Animal Biology, University of Barcelona, Spain 
 

The Atlantic Ocean holds massive fishery activities from several countries, as 
well as three medium-sized species of shearwaters under risk of incidental 
catch: Cory's, Scopoli’s and Cape Verde shearwaters. These three species are 
known to have lower adult survival rates than expected in several breeding 
colonies, and several studies point out mortality at sea as one of its major 
causes. Despite longlining is the main candidate to explain shearwater 
mortality at sea, recent studies along Macaronesian waters and South Portugal 
have revealed very low rates of shearwater bycatch in the area. However, it is 
unclear whether this figure results from insufficient onboard observer 
coverage or a low interaction between birds and fishing vessels. Here we 
focused on the spatiotemporal overlap between shearwaters tracked with 
geolocators and the major longline fleet of the EU targeting swordfish, the 
Spanish fleet. We analysed a six-years dataset (2009-2015) where fishing fleet 
effort, observed effort, and shearwaters density was known thanks to fleet’s 
electronic logbooks, onboard observers notes and seabird annual tracks. Risk 
assessment maps were performed by correlating fishing effort, after correcting 
it by sampling effort, with bird density, pondered by the population size of the 
tracked birds. Spanish longline fleet mainly operated on oceanic waters year-
round, whereas the distribution of shearwaters along its foraging grounds was 
mostly neritic out of their migration periods. In consequence, no shearwater 
species showed a significant correlation with the fleet distribution nor with its 
fishing effort at any month of the study period, indicating actual low bycatch 
incidence between them. Our study denotes Spanish longline fleet does not 
represent a threat for sub-tropical shearwaters, and suggests the need to carry 
out case-by-case risk assessments of bycatch for every longline fishing fleet 
through integrating a robust multiple sources of data. 
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Seabird bycatch and adoption of bycatch mitigation 

measures in pelagic longline fisheries off southern Brazil 
 

Dimas Gianuca1, Rafael Pinheiro2,  
Santiago Montealegre-Quijano3,  

Tatiana Neves4 
1Environment and Sustainability Institute, University of Exeter 2Universidade Federal 
do Rio Grande-FURG 3Universidade do Estado de Sao Paulo-UNESP 4Projeto Albatroz 

 
The waters off southern Brazil are an important foraging area for albatrosses 
and petrels and a region of intense pelagic longline fishing. In April 2011, the 
Brazilian authority sanctioned regulations obliging pelagic longliners south of 
20° S to use line weighting and single tori (streamer) lines simultaneously in 
order to mitigate seabird bycatch. From June 2011 to November 2012, we 
assessed the degree of compliance with the new mitigation requirements, and 
seabird bycatch rates, on pelagic longliners using the key southern port of Rio 
Grande. Of the nineteen vessels that used the port, none had fully adopted the 
mandatory mitigation regime. We obtained information from 49 fishing trips 
by eight vessels (37 reported voluntarily by skippers and 12 by on-board 
observers from the local conservation NGO, Projeto Albatroz), for a total of 
350 sets and 368,905 hooks. The majority (85%) of fishing operations consisted 
of night setting without tori lines, with the remainder comprising night setting 
with tori lines (14%), daylight setting without tori lines (1%), and daylight 
setting with tori lines (<1%). At least 67 birds of six species were caught by 
these vessels, 55% albatrosses and 45% Procellaria petrels. No bird was caught 
when tori lines were in use. Without a toriline, the BPUE was 0.15 at night and 
3.65 during daylight. The overall BPUE (0.18) was just slightly lower than that 
reported for the pelagic longline fleet in southern Brazil in the period 
preceding the new regulations (0.23). Despite the legal framework, the 
absence of a governmental on-board observer program and the limited 
surveillance in the port mean that levels of compliance were very poor, and 
there was little progress in reducing seabird bycatch. Surveillance at sea by an 
independent observer program and systematic enforcement in the port are 
urgently needed to ensure the widespread adoption of mitigation measures 
and consequently the reduction of seabird mortality in this fishery. 
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Influence of fisheries, climate and environmental cycles on 

the survival and breeding success of giant petrels 
 

Dimas Gianuca1, Stephen C. Votier1, Andrew G. Wood2, Deborah Pardo2, 
Richard A. Phillips2 

1Environment and Sustainability Institute, University of Exeter 2British Antarctic Survey 
 
The southwest Atlantic sector of the Southern Ocean includes regions that are 
amongst the fastest-warming on Earth, and is subject both to strong climatic 
variation and the impacts of large commercial fisheries, which have affected a 
range of apex predators. Here we investigated the effects of fisheries and 
environmental variation on life history traits of two species, northern (NGP, 
Macronectes halli) and southern (SGP, M. giganteus) giant petrels, which nest 
in sympatry at South Georgia. We fitted multi-event models to individual 
breeding histories of 1,376 NGP (623 males and 753 females) and 668 SGP (334 
males and 354 females) over 15 years (2001-2015). Given their strong sexual 
size-dimorphism, we tested for sex-specific effects of covariates on survival. 
Average survival did not differ between species (0.91), but survival of males 
was significantly higher than females. El Nino Southern Oscillation (ENSO) and 
demersal longline effort (DLL) in foraging areas explained a significant amount 
of temporal variation in survival, and wind speed and pelagic longline (PLL) 
were also important predictors of survival for NGP and SGP, respectively. The 
positive influence of PLL on the survival of SGP appears to be related to its 
broader wintering distribution and therefore greater overlap with vessels in 
subtropical waters. For the NGP, the effects of ENSO and DLL on survival were 
stronger in females, which might be related to their more pelagic distribution, 
whereas effects of wind speed and Southern Annular Mode (SAM) were 
greater for males, possibly related to their larger size and higher wing loading. 
Breeding successes has declined in both species over the study period, and was 
strongly influenced by number of fur seal pups (a source of carrion), DLL and 
Net Primary Productivity (NPP). Availability of fur seal pups was important for 
both species, but its lower accessibility for SGP (which breed earlier) might 
explain their lower population growth compared with NGP.  
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Ornithological radar as a tool to better understand massive 

light-induced fallout of the endangered Barau’s petrel 
Pterodroma baraui 

 
Benoit Gineste1,2, Mathieu Souquet2, Matthieu Le Corre1 

1ENTROPIE 2BIOTOPE 
 
Seabirds are exposed to numerous threats and many populations are declining 
worldwide. Procellariidae are extremely sensitive to light attraction, which 
constitute an important additive man-induced mortality. Massive fallout 
events are reported worldwide, especially on (sub-) tropical urbanized islands. 
The endangered, endemic Barau’s petrel (Pterodroma baraui) is heavily 
affected at Réunion Island (~ 1 000 grounded fledglings annually). We 
investigated this phenomenon during two fledging seasons (2014 and 2015; 
N=59 nights) with an ornithological radar set in vertical mode (range 1.5 km), 
in the city of Cilaos, just below the main colonies of the species. Our goals 
were 1° to describe the temporal pattern of fledging during both seasons, 2° to 
estimate the total number of chicks that fledged from these colonies, 3° to 
tentatively estimate the proportion of these fledglings that were attracted by 
the city’s artificial lights and 4° to determine the environmental factors that 
explained these proportions (timing, moon phase, weather conditions). 
Fledging occurred throughout April and early May each year with a peak ~ 
20/25 April. Most chicks fledged during the three first hours of the nights. We 
estimated that ~1 900 young birds fledged between the 21 April and 7 May for 
both years. Moon phase did not influence the number of birds that fledged but 
did influence the number of birds that were attracted by lights, with more 
birds attracted by light during new moon phases. Weather conditions strongly 
influenced the number of detections and the number of fallout, with more 
birds that were attracted by light when the weather was cloudy or foggy. This 
study provides new detailed information on temporal patterns of fledging and 
how environmental factors influence the probability for petrels to be attracted 
by light, which will be very useful to assess the demographic impact of this 
threat and to design appropriate mitigation measures and a better light 
management. 
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Successful mitigation of impacts to Bonin petrel (Pterodroma 
hypoleuca) and Laysan albatross (Phoebastria immutabilis) 

chicks during emergency maintenance work on midway atoll  
 

Angela M. K. Hansen, Meg Duhr-Schultz 
US Fish and Wildlife Service, Midway Atoll National Wildlife Refuge, Honolulu, HI 

 
Bonin petrels (Pterodroma hypoleuca) and Laysan albatrosses (Phoebastria 
immutabilis) are procellariiform seabirds resident to the North Pacific. They 
nest on remote islands and are sensitive to habitat loss, human disturbance, 
light pollution, and invasive species. Within Midway Atoll National Wildlife 
Refuge these two species utilize much of the same habitat during the same 
time for breeding purposes. Since 2000, the breeding population of Bonin 
petrels has increased dramatically on Sand Island, following the successful 
eradication of black rats (Rattus rattus), modification of light sources, and 
other habitat improvements. Burrow density is currently high across all 
unpaved areas of Sand Island. The Laysan albatross breeding colony has also 
steadily grown following the start of broad scale control efforts to remove the 
invasive flowering plant Verbesina encelioides. It is currently the largest 
albatross breeding colony in the world. Two emergency maintenance projects 
involving ground disturbance in nesting areas were required during the chick-
rearing season in April and May 2015. Volunteers and staff surveyed the areas 
to identify burrows occupied by hatchlings and prepared and implemented 
plans for impact mitigation, safe handling, captive care, and post-impact 
monitoring. Employing innovative methods to minimize burrow destruction 
while working with contractors to complete the projects as quickly as possible, 
chicks and burrow integrity were protected during repair work. Once work was 
completed disturbed burrows were monitored for parental visitation and 
fledging success. Efforts to mitigate impacts on Bonin petrels and Laysan 
albatross chicks were highly successful; chick casualty rates were well below 
estimated levels, and new insights into the tolerance of Bonin petrels to 
burrow disturbance, temporary relocation and holding were made. Lessons 
learned here may help minimize future construction impacts to burrowing 
seabirds. 
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Investigating drivers of Leach’s storm-petrel Oceanodroma 

leucorhoa population decline in Atlantic Canada 
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Despite their abundance, owing to their cryptic nature, the population status and 
spatial ecology of small-sized procellariiform seabirds remains poorly understood. 
Although widespread in the North Atlantic and North Pacific Oceans, Leach’s 
storm-petrel (~45 g) is declining throughout the NW Atlantic, including at Baccalieu 
Is., Newfoundland, the species’ largest colony. Cause(s) of population declines are 
unknown, but are likely multi-faceted. Heavy predation by gulls and mammals 
occurs at some declining colonies, and tissue mercury concentrations are relatively 
high. Favourable summer feeding is suggested by high reproductive success, at 
least at the centre of the breeding range, where chick diets are dominated by 
myctophid fish. Annual adult survival rates are low (77-85%), and are likely a key 
demographic driver of declines. We studied year-round distribution at multiple 
colonies to investigate potential influences of spatially-explicit risks at sea. During 
incubation, when trips were 4.0 ± 1.4 d (n=425), storm-petrels (n=131) foraged 
mainly over deep (≥ 1,950 m), relatively unproductive (chl a < 0.5 mg/m3) pelagic 
waters ranging, on average, 400-830 km from colonies. Core foraging ranges did 
not overlap considerably among colonies. Foraging ranges overlapped with 
offshore oil and gas operations for 4 of 7 colonies; 3 of which have declined in 
recent decades. Storm-petrels (n=22) wintered over deep, oceanic waters 
between the equator and South Africa, with mixing evident among colonies. In 
2016, we will use GPS tags to assess fine-scale interaction with offshore platforms 
and a custom PIT-tag monitoring system to decompose adult survival on a 
seasonal basis using a known-fate CMR approach. Future modelling will 
incorporate information on relative predation risk at colonies, spatially explicit 
risks at-sea, effects of climate and marine ecosystem change, and lethal and sub-
lethal effects of environmental contaminants, to better understand drivers of 
storm-petrel population trends in Atlantic Canada.  
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Engaging local communities to advance seabird 

conservation: lessons from a decade of community-based 
projects 

 
Peter J. Hodum1, Phil Lyver2, Valentina Colodro1, Hannah Nevins3, 

Verónica López1, Michelle Hester1, Chris Jones2, Henrik Moller4 
1Oikonos/University of Puget Sound 2Landcare Research 3American Bird Conservancy 

4University of Otago 
 
Community-based outreach and engagement programs are essential 
components of long-term conservation strategies in places where humans co-
exist with wildlife, especially for long-lived and slowly reproducing species like 
seabirds. With increasing threats from anthropogenic impacts, there is a great 
value and willingness amongst some local communities to engage in efforts to 
conserve seabird populations. In this presentation, we use several of our long-
term projects from the last decade in New Zealand, Chile and the USA to 
emphasize the paramount importance of establishing and maintaining 
partnerships and a trust relationship amongst the relevant constituencies and 
contributors, including managers, scientists, Traditional and Local Knowledge 
holders, conservation practitioners, and local communities. The creation of 
meaningful opportunities to engage actively in artistic, educational and/or 
technical training activities leads to ownership of the process by the 
community and to co-discovery and implementation of system-level solutions 
at the appropriate governance and ecological scales. Clearly defined and 
agreed seabird conservation goals are fundamentally important, but so too is 
how those goals are achieved. Passionate leadership and regular presence of, 
and engagement by, conservation scientists and facilitators in local 
communities build trust and credibility but also require more time than 
external agencies and individual scientists may realize. Ultimately, effective 
community engagement requires a trans-disciplinary approach that changes 
conservation professionals and their science, the local environmental stewards 
and, ideally, the local community. Creative and genuine engagement builds 
local capacity and confidence in the community to act and helps change values 
and build commitment for long-term conservation and restoration efforts. 
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Population expansion, current and past gene flow in Gould’s 

Petrel: implications for conservation 
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Australia 4Department of Biology, Queen's University, Canada 5Department of 

Mammology and Ornithology, Natural History Museum of Geneva 
 
Phylogeographic patterns and population genetic structure of marine birds 
have been shaped by historical and contemporary events such as Pleistocene 
climate oscillations and anthropogenic disturbance. This study examines 
whether the genetic structure of New Caledonian (caledonica) and Australian 
(leucoptera) subspecies of Pterodroma leucoptera (Gould’s Petrel) results from 
the influence of past events like variation in sea level, or is dominated by 
contemporary gene flow. Sequences of two mitochondrial genes and five 
nuclear introns were obtained from 86 individuals from both populations. 
Haplotype networks were used to infer relationships between the haplotypes 
of both populations. We studied the demographic history of the P. leucoptera 
complex using Neutrality tests and Extended Bayesian Skyline Plots. Isolation 
with migration analysis was used to infer the magnitude and direction of gene 
flow between New Caledonian and Australian populations. A genetically 
panmictic population was revealed. The Extended Bayesian Skyline plot 
suggested a population expansion approximately 80,000 years before present 
(bp) for caledonica and 30,000 years bp for leucoptera. Vicariant split was 
dated to 30 000 years bp by means of multiloci inference through *BEAST, with 
the presence of gene flow since the vicariant event as suggested by the IMA 
analysis. Despite genetic homogeneity between the two taxa, we advocate to 
consider them as independent units for conservation management, given their 
strong ecological distinctiveness (foraging distribution, winter distribution, 
breeding phenology and breeding distribution). 
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Influence of corticosterone and foraging behavior on 

patterns of mass gain in two sympatric albatross species 
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The stress hormone corticosterone (CORT) has been shown to influence 
foraging behaviour in seabirds, where higher CORT levels lead to differential 
impacts on foraging effort and energy gains. We compared CORT levels in 
sympatrically breeding Campbell albatross (Thalassarche impavida, CAAL) and 
grey-headed albatross (Thalassarche chrysostoma, GHAL), which differ in prey 
preference and foraging strategy, to refine our understanding of the 
relationships among CORT, foraging activity, and foraging success. We 
measured plasma CORT using enzyme immunoassay kits in CAAL (n=23) and 
GHAL (n=32) immediately before (pre-trip) and after (post-trip) foraging trips 
during the incubation period on Campbell Island in 2013. Sampled individuals 
were tracked with GPS tags and weighed before and after foraging trips. CAAL 
(n= 21) were also sampled and tracked during the guard stage of the same 
breeding season. We found that despite differences in maximum range, 
distance traveled, and water landings between species and breeding stages, 
mass gain (%) did not significantly vary with any of these predictors. Mass gain 
was positively correlated with larger decreases in CORT from pre-trip to post-
trip during the guard stage in CAAL, suggesting that greater foraging success 
restored CORT to lower levels. However, in CAAL, changes in CORT levels were 
greater during incubation trips relative to guard stage trips, which may be 
attributed to shorter trip durations during the latter. Pre-trip CORT was 
negatively correlated with the number of water landings in CAAL, but was not 
correlated with foraging behavior of GHAL. Overall, our results suggest that 
while CORT appeared to influence foraging behavior in CAAL, and mass gain in 
turn influenced changes in CORT, a wide range of foraging behaviors in both 
species resulted in similar mass gains, such that CORT was unrelated to overall 
measures of mass gain. 
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Given the major ongoing influence of environmental change on the oceans, 
there is a need to understand and predict the future distributions of marine 
species in order to plan appropriate mitigation to conserve vulnerable species 
and ecosystems. In this study we use tracking data from seven large seabird 
species of the Southern Ocean, and on fishing effort in two types of fisheries 
(characterised by low or high bycatch rates), to model the associations with 
environmental variables through ensemble Species Distribution Models. We 
then project these distributions according to four climate change scenarios 
built by the Intergovernmental Panel for Climate Change for 2050 and 2100. 
The resulting projections were consistent across scenarios, indicating that 
there is a strong likelihood of poleward shifts in distribution of seabirds, and 
several range contractions (resulting from a shift in the northern, but no 
change in the southern limit of the range in four species). Current trends for 
southerly shifts in fisheries distributions are also set to continue under these 
climate change scenarios; some of these may reflect habitat loss for target 
species that are already over-fished. It is of particular concern that a shift in 
the home ranges of several highly threatened seabird species would increase 
their overlap with fisheries where there is a high bycatch risk. If these climate 
projections are accurate, which seems likely, the associated shifts in 
distribution of seabirds and increases in bycatch risk will require much-
improved fisheries management in these sensitive areas to minimise impacts 
on populations in decline.  
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GPS tracks reveal movements of Yelkouan Shearwaters 

Puffinus yelkouan during the pre-laying period 
 

Paulo Lago , Marie Claire Gatt, Benjamin Metzger 
BirdLife Malta 

 
The Yelkouan Shearwater, Puffinus yelkouan, is a pelagic seabird endemic to 
the Mediterranean. Like other Procellariiform seabirds, Yelkuoan Shearwater 
females breeding on the Maltese Islands perform a pre-laying exodus (PLE). In 
other Puffinus.species this period is known to last between two to three 
weeks. We investigated the movements of Yelkouan Shearwater females 
during the pre-laying period to identify the main feeding sites used. No 
previous studies have focused on this crucial period in this species. 21 adult 
Yelkouan Shearwaters from two different colonies in Malta were GPS tagged in 
accesible nests during the mating period in early February 2016. Tags were 
retrieved between late February and early March 2016. We revealed tracks 
from the pre-laying period of 7 female Yelkouan Shearwaters. All performed a 
PLE in waters south of Malta, off the coast of Libya, spending an average of 17 
days (12 to 20 days) before returning to lay. In 5 of these females, foraging 
trips preceding the PLE were also recorded, providing information on 
movement ecology which has not been previously described. We obtained 
tracks from a further 8 birds (6 females which did not undertake a PLE in this 
time and 2 males), the vast majority of which had also foraged in waters south 
of Malta although for shorter time periods. The existence of a PLE in Yelkouan 
Shearwaters, formerly presumed from nest attendance data, has been 
confirmed by GPS tracking. The selection of waters off North Africa for PLE, a 
crucial period in the lifecycle, by Yelkouan Shearwaters breeding in Malta 
reinforces the importance of cooperation between countries in the 
Mediterranean Basin to effectively protect pelagic seabirds in the region. 
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Animals are known to select mates to maximize the genetic diversity of their 
offspring in order to achieve immunity against a broader range of pathogens. 
In numerous species, individuals preferentially mate with partners that are 
dissimilar at the major histocompatibility complex (MHC). However, although 
primates, lizards, fish or rodents are known to use olfactory cues to assess 
MHC similarity, whether birds can also use olfaction remains unknown. At the 
proximate level, the mechanism by which MHC genes influence odour is still 
unclear. One hypothesis suggests that, MHC proteins, playing a major role in 
immunity, may influence odour indirectly by shaping the composition of 
odour-producing bacteria. Although this hypothesis has often been suggested, 
evidence is scarce. The blue petrel (Halobaena caerulea) is known to rely on 
olfaction for foraging, nest site selection and probably partner recognition. 
However, although it preferentially mates with MHC dissimilar partner, 
whether it can use odour to assess MHC similarity is unknown. We carried-out 
a behavioural experiment in a Y-maze on a population nesting on Kerguelen. 
We found that 85% of females (11 tests out of 13 tests) preferentially chose 
the arm containing the odour of MHC-similar males. These results 
demonstrate, for the first time in birds, that individuals can assess MHC-
similarity based on odour cues alone. In the blue petrels, feather odorants 
have been suggested to partly originate from bacterial degradation. We 
therefore investigated the potential role of feather bacteria in producing MHC-
related odours by correlating similarity in MHC with similarity in feather 
bacterial community. We detected a significant correlation between MHC 
similarity and bacterial community (n = 20 birds), suggesting that MHC odour 
might have a bacterial origin in blue petrels. Deep-sequencing and in vitro 
cultures of the bacterial communities in petrels’ feathers are in progress to 
determine the specific odour-producing bacteria. 
  



            

         6th International Albatross and Petrel Conference                        Barcelona, September 2016                                                          

108 - Oral communication abstracts                                                                                     
  

 
Breeding phenology, migration patterns and foraging 
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Biological productivity in tropical oceans is known to be lower, less seasonal 
and less predictable than in temperate or polar oceans. However, the tropics 
support massive seabird populations and communities, suggesting that some 
interspecific and intraspecific spatio-temporal segregation processes may 
occur. We investigated intraspecific segregation processes in the wedge-tailed 
shearwater, Ardenna pacifica, one of the most abundant seabirds of the 
tropical Indo-Pacific area. We compared the breeding phenology, migration 
patterns, wintering areas and foraging habitats of birds of the 4 most 
important populations of the western Indian Ocean, including two “northern 
populations”, Cousin Island, Central Seychelles (4°S) and St. Joseph Atoll, 
Amirantes (5°S) and two “southern populations” (Round Island, Mauritius, 20°S 
and Réunion Island 21°S). Birds breed seasonally at all locations but northern 
populations (Cousin and St. Joseph) breed two months earlier than southern 
populations (Réunion and Round). This pattern was maintained throughout the 
annual cycles. Most birds migrated to the northern and central Indian Ocean 
after breeding, with major wintering areas in the south of the India Peninsula 
and Sri Lanka. However, because of the time lag in phenology, there was very 
little temporal overlap in the use of this wintering area: birds of the northern 
populations migrated there from February to May, whereas birds of the 
southern populations migrated there from May to August. In all populations 
birds selected warm, deep and unproductive waters, except during the pre-
laying exodus, when they tended to select cooler and more productive areas. 
These results are discussed in terms of adaptation to local environmental 
conditions, phenotypic plasticity and intraspecific competition. 
  



            

         6th International Albatross and Petrel Conference                        Barcelona, September 2016                                                          

Oral communication abstracts - 109 

 

 
Re-establishment plan of Providence petrels (Pterodroma 

solandri) on Norfolk Island 
 

Anicee Lombal, Theodore Wenner, Christopher Burridge 
University of Tasmania 

 
Seabird translocations are being increasingly proposed during the last decade 
in response to the large number of seabird species threatened with extinction 
throughout the world (28%). However, this method of biodiversity 
conservation generally has low success rates. Here we assessed the likely 
success of the re-establishment of Providence petrels (Pterodroma solandri) on 
Norfolk Island, where they used to breed (~1,000,000 breeding pairs) 
becoming extinct after European settlement, by using Lord Howe Island 
individuals. We particularly focused on the potential risks of hybridization 
between the translocated individuals and a small colony discovered in 1986 on 
Phillip Island (~20 breeding pairs), 7 km off Norfolk Island, that shows different 
roosting behaviour. We used a total of 25 genetic markers to investigate 
connectivity and evolutionary history of the two remaining colonies of 
Providence petrel, and we showed high movement among them (Fst = 0.004, 
Φst = 0.002, Nst = 0.001, p>0.05), as well as a recent colonization of Phillip 
Island (50−90 years ago), which suggest high plasticity of behaviour (e.g., social 
behaviour). These results indicate limited genetic risks surrounding the re-
establishment of a key species of pelagic seabird on Norfolk Island, and provide 
a practical case study in the context of maximizing persistence and resilience of 
seabird translocations. 
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Approximately 70% of the global breeding population of Pink-footed 
Shearwaters (Ardenna creatopus), a Chilean endemic listed as Vulnerable by 
IUCN and Endangered by Chile, nests on Isla Mocha, Chile. Among the 
identified colony-based threats is chick harvesting by the local community. To 
address this threat, the Chilean government, through the Ministry of the 
Environment and the National Forestry Corporation, collaborated with the 
NGO Oikonos to establish an environmental education and community 
outreach program. The goals of the program are to use innovative outreach 
activities to (1) improve the local community’s understanding of the natural 
history of the species, its conservation status, and the illegality of the chick 
harvest, (2) help local residents identify with the species, and (3) increase 
community support for conservation of the island’s biodiversity. Activities 
emphasize artistic and participatory approaches and are conducted throughout 
the year, with up to 60% of the community participating. Students at the local 
school are able to participate in an ongoing environmental education program 
led by trained islanders. Additional activities for children, all of which 
emphasize Pink-footed Shearwater and island ecosystem conservation, have 
included a creative writing workshop and competition, a coloring book, and a 
workshop to make stuffed shearwater chicks. We have established an annual 
soccer tournament on the island that has become a community tradition. An 
engaged, ongoing commitment to the community, locally relevant activities 
that are creative and participatory, and training and hiring local residents have 
all been key components to increasing community understanding of, and 
support for, conservation of the species. In an attempt to develop a general 
understanding of the effectiveness of our outreach activities, we developed a 
social survey within the community, which suggested an increase of their 
knowledge about the species. 
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Seabirds, as other predators, move through the seascape searching for prey 
that varies spatially across different water masses/regions and vertically 
through the water column. Therefore, prey configuration and oceanographic 
processes could shape the three dimensional habitats of pelagic species. 
Multidisciplinary oceanographic cruises can provide concurrently information 
on seabird distribution and abundance, as well as the 3D configuration of prey 
fields and oceanographic environment. We applied this approach to the highly 
migratory sooty shearwaters Puffinus griseus that breeds in the southern 
Atlantic Ocean and visits the pelagic ecosystem of the Bay of Biscay (BoB) 
every autumn during their annual migratory journey, when the JUVENA 
oceanographic cruises monitor the pelagic ecosystem of the BoB. Taking 
advantage of this monitoring scheme, the spatial distribution of prey (e.g., 
small pelagic fishes, krill) biomass was obtained based on hydroacoustics and 
pelagic trawls. In addition, horizontal fields of temperature, salinity, 
geostrophic velocities and mean thermocline depth were obtained based on 
hydrographic casts. Shearwater abundance spatial models were developed for 
the period 2013-2015 based on Generalized Additive Models considering 
shearwater diving capabilities (i.e., both prey and oceanographic environment 
were integrated from the sea surface up to 70 m depth). The main variables 
influencing shearwater distribution were the bathymetric gradient and 
biomass of small pelagic fishes, followed by the mixed layer depth. Spatial 
predictions identified higher areas of sooty shearwater abundance in the 
southwestern sector of the BoB ecosystem. Integrative studies combining 
predator observations and pelagic prey can provide a comprehensive picture 
on the importance of refuelling areas in determining migratory pathways with 
important implications in conservation strategies and climate change studies. 
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Interactions between fisheries and seabirds can be especially complex in 
certain marine regions, since both top predators are attracted and compete for 
the same marine resources. To understand these interactions, we need to 
synoptically study the fine-scale spatio-temporal overlap of both predators: 
seabirds and fisheries. Here we focused on the critically endangered Balearic 
shearwater Puffinus mauretanicus, which breeds only in the Balearic Islands. 
During the pre-breeding (November-February) and breeding season (March-
June), the species seeks for prey in the productive waters of the Iberian 
continental shelf, co-occurring with several fisheries. From previous studies, it 
is well known that trawlers and purse seiners provide substantial discards to 
the species, while both surface and particularly demersal longliners can cause 
severe mortality through bycatch. Within this framework, we studied the 
interactions between the Spanish albacore surface longline (LLALB) fleet and 
Balearic shearwaters between 2008 and 2015 over the Iberian continental 
shelf. Two different habitat models were developed for Balearic shearwaters 
and surface longline fishing, and favourability indices were obtained for both 
of them. The former model was based on at-sea surveys performed by 
SEO/BirdLife onboard oceanographic cruises of the Spanish Institute of 
Oceanography (IEO), while the latter model was developed from electronic 
logbooks managed by the IEO. Thereby, spatial areas of high risk where 
identified by overlapping shearwater and longline distribution models. Finally, 
high risk areas were validated with observed mortality, based on the scientific 
observer programme of the IEO, to understand factors (including biological, 
environmental, and fisheries-related) driving shearwater bycatch. 
Management guidelines are proposed on the light of our results, to contribute 
to the conservation strategies of the species. 
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We tracked individual foraging behaviour in a population of Leach’s storm-
petrels for which sex-specific differences in reproductive effort has been 
demonstrated previously. We used geolocators (Biotrack Mk5540) to track 
foraging behaviour during the incubation period for breeding adults in a storm-
petrel population at the Bowdoin Scientific Station in the Bay of Fundy. We 
recorded 154 foraging trips among 39 breeding adults across three years: 2013 
(N=18), 2014 (N=12), and 2015 (N=9). Females (N=20) travelled farther from 
the breeding colony during foraging trips than did males (N=19) and females 
flew farther than males both linearly (flight path) and in terms of area covered 
than did males. Time since the egg was laid and time of the season had strong 
effects on all foraging characteristics. Female foraging behaviour changed 
more than male behaviour as the season progressed. We used ptilochronology 
to index net energy budget over the incubation period; we found no 
differences in feather growth rates between females and males. These results 
support the hypothesis that females begin the incubation period with an egg-
induced energy deficit and their foraging strategy during the incubation period 
reflects that. 
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Widespread, simultaneous dietary studies can provide a valuable global picture of 
resource requirements, the plasticity or specificity of a species as well as insights 
into fisheries overlaps. The black-browed albatross (BBA, Thalassarche 
melanophris) has a circumpolar distribution and is one of the most abundant 
albatross species. However, they have suffered substantial population declines 
due primarily to fisheries bycatch. Although some populations are recovering, this 
is not the case at all colonies. Diet is comparatively well studied for this species 
when compared with other albatrosses, however, simultaneous dietary studies 
across multiple colonies have not been carried out. DNA dietary analysis identifies 
prey DNA in predator scats and can be applied at a broad spatial scale, making it 
ideal for a global dietary study. We investigated the important prey groups of BBA 
and the closely related Campbell albatross (Thalassarche impavida) during two 
breeding seasons (2013/14 and 2014/15) at five breeding colonies across their 
range and an additional three colonies in one season. Diet variation between years 
was less than variation between sites. Fish was the major dietary item, but 
interestingly, jellyfish formed a large proportion of the prey for BBA at Steeple 
Jason Island and Macquarie Island, and for Campbell albatross. Our results indicate 
that at many sites the overlap with fisheries is still a major concern. For example, 
rockcod (Patagonotothen spp.) accounted for over a third of prey sequences at the 
Falkland Islands where the majority of BBA breed. This species is the major 
commercially targeted fish in Falkland waters. This study is the first circumpolar 
diet study for an albatross species and has enabled us to identify prey preferences 
at both fine and broad geographic scales. We show how DNA dietary analysis can 
effectively identify overlaps between albatross diets and commercial fishery 
species, and also identify soft-bodied prey items such as jellyfish.  
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Many seabird species are highly susceptible to marine threats, including 
interactions with commercial fisheries and climate change. Understanding 
their prey requirements and dietary flexibility in this context is important for 
effective conservation and management. However, changes in the methods 
used to assess diet, as well as the spatial and temporal application of these 
studies, may impact our ability to detect and monitor these marine threats. To 
help assess conservation priorities linked to diet, we carried out a systematic 
review of 109 albatross diet papers published between 1950 and 2016, which 
corresponded to 296 studies when stratified by sampling year, breeding site 
and species. We assessed the methods used to identify albatross diet, changes 
in these methodologies, and spatial and temporal range of dietary studies by 
species and breeding island groups. Most albatross studies have focused on 
chick-rearing, and diet during other breeding phases is comparatively poorly-
known. Furthermore, sampling is usually of chicks rather than adults and very 
rarely of immature birds, all of which may differ in diet composition. There was 
a pronounced shift over time in the preferred method of characterising diet, 
from morphological examination of prey remains to stable isotope analysis 
(SIA) of tissue. Although SIA often test specific ecological hypotheses, this shift 
has reduced the volume of detailed taxonomic information available from 
morphological studies. This hinders the ability to detect changes in prey 
species, with implications for management of threatened albatrosses and for 
monitoring broader changes in marine ecosystems. Using a gap analysis of 
important breeding populations we propose key sites where existing 
monitoring has provided a foundation for robust longitudinal diet studies. 
Maintaining and augmenting these long-term research programmes will 
enable analyses of the impacts of changing climate and fishing practices on 
seabird populations, and facilitate the timely identification and 
implementation of management options.  
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A long-term study of migrating European storm petrels 

 
Renata Medeiros, Rob Thomas 
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European storm petrels Hydrobates pelagicus have been studied for 27 years 
during their northwards migration past the coast of Portugal in late spring. This 
study is unusual among seabird studies as it focuses on the ecology of 
migration at a site distant to the breeding colonies. The body mass of storm 
petrels varies substantially from year to year, and this variation is strongly 
linked with sea surface temperature in the months prior to the birds’ arrival in 
Portuguese waters. Body mass regulation during migration appears to be a 
complex response to climate-driven variation in food availability. A 
combination of molecular analysis and more traditional approaches to study 
diet revealed evidence of inshore foraging at night, and a more coastal diet 
than often assumed. Migrating storm petrels were found to have a diverse 
diet, including deep-water fish species that are presumably obtained from 
fishery discards, as well as surface-water pelagic fish and some evidence of 
terrestrial input. Sardine (Sardina pilchardus) appears to be a key prey species 
for storm petrels during migration past Iberia. Our study has also revealed a 
strong female bias among the sample of migrating storm petrels, suggesting a 
sex-difference in migration strategy. Molecular analyses indicate an Atlantic 
breeding origin of most of the birds sampled (belonging to the nominate 
subspecies, H. p. pelagicus) and a very small number of birds belonging to the 
Mediterranean subspecies, Hydrobates pelagicus melitensis. We highlight the 
value of long-term studies of seabirds in monitoring the impacts of 
environmental change on marine ecosystems. 
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The Convention on Biological Diversity aims to protect 10% of the global sea 
areas by 2020, but only few nations have so far adequately protected 10% of 
the marine areas within their jurisdiction. To avoid that large marine areas are 
designated that are of comparatively low value and do not adequately protect 
vulnerable biodiversity, it is important that transparent scientific approaches 
are used to identify areas that warrant protection. We demonstrate how data 
from three different sources for three procellariform species, accumulated 
over 16 months in two years, can be integrated using systematic conservation 
planning to identify the areas of highest biodiversity value. We surveyed and 
tracked Yelkouan Puffinus yelkouan and Scopoli's Shearwaters Calonectris 
diomedea, and surveyed European Storm Petrels Hydrobates pelagicus around 
Malta, and modelled distribution of birds observed at sea and tracked with 
GPS using existing approaches developed by BirdLife International. We also 
mapped all known colonies of all species and integrated all 64 data layers in 
the spatial prioritization algorithm 'Zonation' to rank areas within Maltese 
waters according to their priority for conservation. In November 2015 we 
presented the results of this scientific approach to the Maltese government, 
who is obliged to having marine protected areas (SPAs under the EU Birds 
Directive) declared for the three species in June 2016 as part of the LIFE+ Malta 
Seabird Project (LIFE10 NAT/MT/090). 
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The Fea's petrel (Pterodroma feae) is currently considered "near threatened", 
but little is known about its population dynamics, breeding biology and on land 
threats, jeopardizing its management and conservation. To improve this 
situation, we studied one of its main breeding populations in Cape Verde (Fogo 
Island), from 2008 to 2015. We captured, marked and recaptured (CMR) birds 
using mist nets over 8 years; monitored up to 12 burrows; analysed activity 
data of breeding birds tracked with geolocators, deployed GPS devices on 
breeders; set cat traps over the main colony; marked 40 domestic cats with 
transponders and 7 cats with GPS devices from the nearest village (Chã das 
Caldeiras); and analysed stable isotopes of fur samples from domestic and 
trapped cats. The population of Fogo was estimated in 223 birds (95% CI: 169-
276, CMR modelling), but population viability analyses showed it will likely be 
extinct in 50 years. Models pointed viability is compromised by the 
unexpectedly low adult survival probability (φ=0.77; 95% CI: 0.65-0.86), which 
is possibly related to the still ongoing cat predation and human harvesting. 
Based on geolocator activity data and nest monitoring we determined the 
breeding phenology of this species. None of 7 domestic cats from Chã das 
Caldeiras tracked with GPS visited the colony. We trapped 8 cats within the 
colony area, but none had transponder, and the isotopic values of their fur 
differed from that of domestic cats, overall suggesting cats trapped at the 
colony were of feral origin. GPS tracks from breeders showed birds left and 
returned to the colony using the sector with the lowest level of public light, 
suggesting this species avoids light-polluted areas. Main threats for the Fea's 
petrel in the remaining islands are currently unknown but likely to be similar to 
Fogo, calling for an urgent upraising of its conservation status, the assessment 
of population trends and the control of main threats in all Cape Verde Islands. 
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Drivers of migratory patterns in shearwaters and petrels: a 

review 
 

Teresa Militão, Jacob González-Solís 
Biodiversity Research Institute (IRBio) and Department of Animal Biology, University of 

Barcelona, Spain 
 
Until recently, knowledge on the migratory movements of small and medium 
pelagic seabirds was fragmentary and biased. Due to the emergence of 
geolocation, studies on their migratory ecology have increased enormously, 
but in contrast with landbirds, no attempt to understand the main drivers of 
their migratory patterns has been done so far. We compiled migratory 
patterns of medium and small sized pelagic seabirds (14 shearwater, 15 petrel 
and 2 prion species) from all oceans tracked with geolocators to understand 
the major drivers of their movements. At global scale, continental areas were 
the main barrier to seabird migration, with no species crossing land areas and 
21 out of 31 species being restricted to a single oceanic basin year-round. 
Within each Ocean, tropical or sub-polar species showed a more resident 
behaviour or performed shorter migrations than temperate species, which 
tended to perform long-distance trans-equatorial migrations. To reach their 
non-breeding areas, seabirds followed prevailing oceanic winds, especially 
among trans-equatorial migrants, which usually performed the typical 8-
shaped migratory route. The non-breeding distribution of 6 out 7 species was 
mainly related to sea surface temperature, concentration of chlorophyll a and 
wind speed, which are indirectly related to the presence and availability of 
prey. Regarding to intrinsic drivers, in some species, males tended to perform 
shorter migrations, and failed breeders tended to depart earlier from the 
colony. Morphology was related to distance travelled, which increased with 
body mass and aspect ratio. Overall, seabird migrations were affected by 
similar drivers than those of landbirds, but some differences reflected the 
specific traits of the marine environment and the biological adaptations of 
seabirds to live in it. Understanding the major migratory drivers of pelagic 
seabirds can help to predict their resilience to climate change and shed new 
light on the evolution of seabird migration. 
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Physiological conditions of parent and offspring Black-

browed Albatrosses  
 

Virginia Morandini, Miguel Ferrer 

Estación Biológica de Doñana (EBD-CSIC) 
 
We analysed parental resource allocation as a factor explaining differences in 
reproductive output among parents. We used blood chemistry parameters 
related with nutritional condition in 24 parents and their nestlings in a colony 
of Black-browed Albatrosses (Thalassarche melanophrys). No differences in 
blood parameters, including those related with nutritional condition between 
sexes or location of the nest in the colony were found, neither among adults 
nor among nestlings. We found a significant positive correlation between 
parents and the nutritional condition of their offspring, measured as urea, uric 
acid and beta-hydroxybutyrate concentrations in blood. These relationships, 
that were independent of the age of nestlings, demonstrate that decisions on 
resource allocation by the parents seem not to be a very important factor in 
this species as condition of the young seems to be merely a reflection of 
parent condition. An interesting relationship between alkaline phosphatase 
concentration in adults and nutritional condition of their nestlings was found, 
suggesting that age of the parents would be a key factor explaining quality of 
the nestling. 
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Is intraspecific competition influencing at sea distribution of 

seabirds from neighbouring colonies? 
 

Virginia Morera Pujol, José Manuel Reyes-González,  
Naya Gomes Correia, Marta Cruz-Flores, Raül Ramos,  

Jacob González-Solís 
Biodiversity Research Institute (IRBio) and Department of Animal Biology, University of 

Barcelona, Spain 
 
It is well known that colonial breeders are spatially constrained by their need 
to return to the colony to attend their rearing duties. This behaviour results in 
a decreasing density of foraging birds with the distance to the colony. In 
addition, the effect of intraspecific competition, which grows with colony size, 
also increases the length of foraging trips. However, whether intraspecific 
competition among neighbouring colonies influences at sea distribution of 
foraging birds is still unclear. To test potential density-dependent effects from 
multiple colonies on seabird foraging areas, we tagged with GPS devices 92 
Cory's shearwaters, Calonectris borealis, breeding in three neighbouring 
colonies from the Canary Islands: Veneguera cliff (Gran Canaria), Timanfaya 
National Park and Montaña Clara Islet (Lanzarote) during the chick rearing 
season of 2015. We used point pattern analysis, a technique seldom used to 
analyse tracking data, to build several spatial models that allowed us to test 
the effects of the distance to colony and primary productivity on the at-sea 
distribution of birds’ positions. Individuals from the three colonies overlapped 
in their foraging areas over the rich waters of the Canary Current on the Africa 
shelf. This area is also known to be used by Cory’s shearwaters breeding in 
Salvagens Islands, the largest colony of this species in the Atlantic. Models 
showed that the distribution of foraging birds from Canary Islands cannot be 
solely explained by the distance to colony and marine primary productivity. In 
particular, the avoidance of birds from Selvagens Islands, feeding in great 
numbers in the areas close to our studied colonies, may explain some of our 
findings. In conclusion, our results suggest that density-dependent avoidance 
at sea among individuals from different breeding colonies are probably shaping 
seabird foraging areas.  
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Date nights in a seabird with long-term pair bonds: do 

partners synchronise colony visits during the pre-breeding 
period? 

 
Martina S. Müller1, Bruno Massa2, Richard A. Phillips3,  

Giacomo Dell'Omo4 
1Nagoya University, Japan 2University of Palermo, Italy 3British Antarctic Survey, UK 

4Ornis Italica, Italy 
 
Long-term pair bonds occur in most seabirds, but little is known about the 
behavioural mechanisms involved in their maintenance. In Scopoli’s 
shearwaters (Calonectris diomedea) partners meet only rarely during chick-
rearing when provisioning visits happen to coincide, and do not migrate 
together or spend time together in the wintering area, and so are separated 
for most of the year. The 3-4 months after the birds return to the breeding site 
after winter migration and before females lay eggs, are thus potentially an 
important time for partners to reunite and strengthen their bond ahead of the 
long reproductive season. Using leg-mounted loggers that record saltwater 
immersion, we identified which days and nights individual Scopoli’s 
shearwaters were present in the colony on Linosa (Italy) during the pre-
breeding period. We compiled colony presence for 91 pre-breeding seasons 
(i.e. tracks) from 59 individuals, including 23 pairs, over the course of six years. 
We address the following questions. When do partners reunite? How much 
time do they spend together before initiating reproduction? Do males return 
earlier than females or spend more time in the colony waiting for their 
partner? To what extent do partners synchronise colony visits during the pre-
breeding season? What environmental cues might be used for coordination? 
Do individuals and pairs show consistency in colony attendance patterns across 
years? We discuss how predictability in nest visits could be an important 
mechanism to facilitate partner coordination and ensure successful breeding. 
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Foraging behavior of Laysan albatrosses: feeding on floating 

dead squid during daytime 
 

Bungo Nishizawa1, Takanori Sugawara2, Yoshinari Yonehara3,  
Lindsay Young4, Eric VanderWerf4, Ken Yoda2, Yutaka Watanuki1 

1Graduate School of Fisheries Sciences, Hokkaido University 2Graduate School of 
Environmental Studies, Nagoya University 3Atmosphere and Ocean Research Institute, 

The University of Tokyo 4Pacific Rim Conservation  
 
Albatrosses are surface feeders and feed on squids. How do they feed on deep-
dwelling squids has long been a question. It is hypothesized that the 
albatrosses feed on post-spawning dead floating squids, feed on vomit of 
cetaceans, those discarded from fishing vessels, or feed on squids coming close 
to the sea surface during the night. We examined these hypotheses by 
observing their foraging behavior using GPS tags and camera-loggers attached 
on 20 Laysan albatrosses (Phoebastria immutabilis) brooding chicks at Kaena 
Point, Oahu in early February 2015. Laysan albatrosses travelled to transition 
zones with relatively lower surface temperature and intermediate productivity 
within a range of 700 km north from the colony. Pictures showed that Laysan 
albatrosses fed on floating dead large (>c 1m in total length) squids (Tanigia 
danae, Onykia robusta) during daytime at locations outside of the restricted 
searching areas with no sign of fishing vessels and cetaceans. Distance 
between the feeding locations of squid was >22 km (291 km on average) and 
the birds kept strait flight path before and after they fed squids but changed 
the flight direction just 1–3 min before landing on the squids. This supports the 
hypothesis that albatrosses find and feed on dead, presumably post-spawning, 
squids opportunistically while they are travelling straightly. 
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Comparative flight behaviour of Hawaiian albatrosses 

 
Rachael A. Orben1, Scott A. Shaffer2, Robert M. Suryan1 

1Oregon State University 2San Jose State University 
 
Off-shore wind development is under consideration for coastal waters of the 
United States in locations such as the California Current and the main Hawaiian 
Islands that are within the foraging range of black-footed (Phoebastria 
nigripes; BFAL) and Laysan albatrosses (P. immutabilis; LAAL). For this reason, a 
detailed understanding of flights behaviour (e.g. altitudes, speeds, etc) is 
needed to develop collision risk models. To study albatross flight behaviour, 
including flight altitude, we simultaneously attached GPS data loggers and 
three-axis accelerometers (25-50Hz) and altimeter data loggers to the backs of 
both species (logger combined weight: BFAL 46.7 ± 1.3g, LAAL 28.8 ± 0.4g). 
Chick-brooding BFAL (n = 11) and LAAL (n = 12) were tracked from their 
breeding colony on Midway Atoll, Northwest Hawaiian Islands in January 2016. 
These deployments resulted in ~50 bird-days of paired data. Black-footed 
albatrosses predominately foraged to the south of Midway on foraging trips of 
2.25 ± 0.36 days in duration, whereas Laysan albatrosses predominately 
foraged to the north on trips of 3.26 ± 1.18 days in duration. Flight altitudes 
will be calculated by first identifying on-water events and the following flight 
bouts using the altimeter and accelerometer data in order to correct for 
ambient changes in air pressure (range: 971-1022 mbar). Variation in flight 
altitudes will be related to foraging behaviour (e.g. out-bound, in-bound), type 
of flight (e.g. dynamic soaring, flapping flight), and wind speed to better 
understand when birds might gain altitude. These results will provide flight 
altitudes of birds within the context of their foraging behaviour and wind 
conditions that can then be used in collision risk assessment for offshore wind 
development. 
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Driven by the climate: Cory’s shearwater as a sentinel 

species for the effects of climate on the marine environment 
 

Vitor H. Paiva1, Filipe R. Ceia1, Lucas Krüger1, Pedro Geraldes2,  
Vitor Marques3, Stefan Garthe4, Jaime A. Ramos1 

1MARE – Marine and Environmental Sciences Centre, Department of Life Sciences, 
University of Coimbra 2SPEA-Portuguese Society for the Study of Birds 3Instituto 

Nacional de Recursos Biológicos (IPIMAR/L-INRB), Portugal 4Research and Technology 
Centre (FTZ), University of Kiel 

 
The effects of environmental change on the biodiversity, structure and 
functioning of marine ecosystems is still poorly understood. In fact, few studies 
have focused on changes in the at-sea foraging tactics of pelagic seabirds in 
relation to environmental stochasticity. During 10 years (2005 - 2015) we 
directly measured the influence of climate (as driven by the North Atlantic 
Oscillation phenomenon) on (1) marine productivity (e.g. primary 
productivity), (2) fish-prey abundances (i.e. from acoustic surveys) and (3) the 
foraging behaviour of a top marine predator, the Cory’s shearwater Calonectris 
borealis breeding in Berlenga Island (mainland Portugal), using biologging 
technologies. Climatic conditions within the Portuguese coastal system broadly 
became worst from 2005 to 2010 and ameliorated afterwards until 2015. 
Yearly kernel overlaps and habitat modelling demonstrated that with good 
environmental conditions and abundant fish-prey, birds showed high fidelity to 
shallow and coastal foraging grounds, while with bad conditions and scarcity of 
fish-prey, birds were more explorative and relied more on less-productive 
pelagic areas. Most notoriously, an extreme climatic event occurred during the 
winter of 2009 to 2010, which had a negative impact on the marine 
productivity of the surroundings of the breeding colony and decreased the 
abundance of pelagic prey fish. This in turn altered the spatial, feeding and 
trophic ecology of Cory’s shearwater and decreased their reproductive success. 
However, the negative trend in the abundance of fish-prey (estimated from 
acoustic surveys and commercial fisheries landings) may be of concern 
because it does not seem to be only related to the climatic event of 2010. In 
fact, the following period of ameliorating environmental conditions (2011-
2015) didn’t lead to an obvious improvement on fish-prey abundances nor 
fishery landings, with some commercial species reaching low record-breaking 
stock levels (e.g. Sardina pilchardus).  
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Consistency on the foraging behaviour of Deserta’s petrel: 

implications for the species’ conservation 
 

Vitor H. Paiva1, Iván Ramírez2, Ana I. Fagundes3, Filipe R. Ceia1,  
Richard A. Phillips4, Stefan Garthe5, Jaime A. Ramos1 

1MARE – Marine and Environmental Sciences Centre, Department of Life Sciences, 
University of Coimbra 2BirdLife International –Cambridge, UK 3SPEA-Portuguese 

Society for the Study of Birds, Portugal 4British Antarctic Survey, Natural Environment 
Research Council, UK 5Research and Technology Centre (FTZ), University of Kiel, 

Germany 
 
Individuals within populations can use different resources, leading to 
ecological segregation and niche variation. Such segregation may have direct 
impacts on the migratory strategy or breeding success, thus affecting the 
overall population and community dynamics and, ultimately, survival. In this 
study, we assessed the inter-annual and within individual foraging ecology of 
an endemic and highly threatened seabird species, the Desertas petrel 
(Pterodroma deserta), during all-year. We combined 54 annual tracks (26 
individuals; 2009–2013) obtained with light-level loggers (Global Location 
Sensing loggers) with stable isotope analyses (δ15N and δ13C) of whole blood 
and feathers. The tracking data showed that this species is a generalist 
predator, able to adapt to very different habitats. All birds remained faithful to 
their five selected wintering areas (oceanic Currents of the Gulf, north of the 
equator, north and south of Brazil and central south Atlantic) over the years 
leading to very high spatial, temporal and trophic consistency among years (i.e. 
usually with an index of repeatability of > 40%). During the breeding and 
wintering seasons, birds showed small and segregated isotopic niches, 
indicating a high level of specialisation and limited choice of prey and habitats. 
The conservation of a seabird with such a dispersive (at the species-level) yet 
consistent (at the individual-level) wintering distribution pattern represents a 
challenge for marine policy. On one hand, such a consistent spatial and 
temporal pattern will help defining core areas for conservation, which could be 
protected through specific management measures or by the establishment of 
marine protected areas. Yet, their relatively large size (on average 4000 km2) 
and extent over national and international waters, where different legislative 
frameworks apply, will require the coordinated action by many nations, 
international organisations and multilateral environmental agreements. 
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Demographic buffering in declining populations: can pre and 

non-breeders save the grey-headed albatross? 
 

Deborah Pardo, Jaume Forcada, Andrew G. Wood, Richard A. Phillips 
British Antarctic Survey 

 
Life-history theory predicts that in long-lived species, individuals reduce 
current reproductive effort if environmental conditions degrade to ensure 
future survival and reproductive potential. However, when environmental 
variability is intense and years with adverse conditions more frequent, 
populations will start to decline and other buffering mechanisms may become 
apparent. Here we investigate two key, but cryptic components of populations: 
pre-breeders and non-breeders. The grey-headed albatross population at 
South Georgia, which constitutes c. 50% of global numbers, has declined by 
60% in the last 30 years and is candidate for being classified as priority 
conservation by ACAP. Breeding in this species is typically biennial which 
provides some flexibility in non-breeding patterns. We hypothesised that in 
response to the long-term decline in numbers, pre-breeders may recruit earlier 
and established adults may skip breeding less frequently. Using a multi-event 
model and data from 6000 individuals ringed since 1976, we detected a 
significant cohort effect on recruitment rate. Grey-headed albatrosses not only 
attempted recruiting earlier but the overall recruitment rate was much higher 
for cohorts fledged in more recent years. There was a significant negative 
relationship between recruitment rate and population size. There was a high 
individual variation in non-breeders observed at the colonies during the 
breeding season. We found that individuals specialising in attending the 
breeding colony as non-breeders instead of staying at sea during the breeding 
season had significantly higher survival, and tended to have higher breeding 
success. They were also less affected in years of poor environmental conditions 
and showed different senescence trajectories. We discuss the numerous 
ecological and evolutionary changes this critical population is experiencing. 
Matrix models were used to identify if such buffering mechanisms would help 
the population recover. 
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Post-rat recovery? Population estimate of Grey Petrels on 

Campbell Island 14 years after rat eradication 
 

Graham C. Parker1, Kalinka Rexer-Huber1,2, David R. Thompson3 
1Parker Conservation 2University of Otago 3National Institute of Water and 

Atmospheric Research (NIWA), Ltd (New Zealand) 
 
Grey Petrel Procellaria cinerea populations have declined due to incidental 
capture in commercial fisheries and predation by introduced mammals at 
breeding sites. In New Zealand Grey Petrels breed only on Antipodes and 
Campbell Islands. Rats were eradicated from Campbell Island in 2001. To 
investigate whether the Grey Petrel population has expanded on Campbell 
Island since rat eradication, we assessed the population’s spatial extent and 
conducted the first quantitative population estimate. We found no clear 
increase in the number of Grey Petrels breeding on Campbell Islands relative 
to a historic, non-quantitative estimate. However, two of the four colonies 
found are either recently established or previously went unidentified. We 
estimated 90 pairs of breeding Grey Petrels from the four colonies. Although 
this is an underestimate as early breeding failures are unaccounted for, the 
Campbell Island Grey Petrel breeding population remains worryingly small. We 
relate this to theoretical models of population growth in the 14 years since rat 
eradication and discuss potential tipping points for initiating further research 
and management actions. 
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Termination of predictable anthropogenic food subsidies 
drives ecological synchronization of marine top predators 

 
Ana Payo-Payo, Daniel Oro, José Manuel Igual,  

Giacomo Tavecchia 
IMEDEA 

 
Human alterations of natural systems have triggered profound changes in 
ecosystem functioning and species communities. Here, we investigate the 
consequences of the implementation of European policies — aiming the 
progressive reduction of predictable anthropogenic food subsidies (PAFS) — on 
trophic segregation and interspecies synchrony of two long-lived marine top 
predators with different foraging strategies: a specialist species, the Cory’s 
shearwater “Calonectris diomedea”, which mainly feeds on pelagic fish and 
discards, and a generalist species, the Yellow-legged gull “Larus michahellis”, 
known to extensively exploit landfill waste. Using state-based Markov–chain 
modelling, we aim to identify periods in which species foraging strategies 
result in synchrony of both species ecological parameters (i.e. egg volume as 
an indicator of foraging conditions). Strikingly, perfect synchrony occurs among 
both species parameters after the disappearance PAFS indicating that coupling 
may be mediated through shared environmental stimuli. We suggest that 
synchrony may be brought about by gulls’ dietary shift either towards marine 
resources or to non-marine resources whose availability is coupled with 
marine food availability by means of climatic variables. Using a novel approach 
— synchrony analyses — we provide new evidences showing that PAFS 
determine trophic niche segregation and that its termination might increase 
interspecific competition making seabirds more vulnerable to the decline fish 
stocks abundance.  
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Conservation research and management of albatrosses and 

large petrels: progress and priorities identified by ACAP 
 

Richard A. Phillips1, Spencer Clubb2, Igor Debski2, Marco Favero3, 
Rosemary Gales3, Wieslawa Misiak3, Mark Tasker4, Anton Wolfaardt3 

1British Antarctic Survey 2New Zealand Department of Conservation 3ACAP Secretariat 
4Joint Nature Conservation Committee 

 
Seabirds are amongst the most globally-threatened of all birds. Albatrosses 
and large petrels have extensive at-sea distributions, and face a major threat 
from incidental mortality (bycatch) in industrial pelagic or demersal longline, 
trawl or artisanal fisheries, often in both national and international waters. 
This led to drafting of the Agreement on the Conservation of Albatrosses and 
Petrels (ACAP) which has 13 signatories (member countries). Here we outline 
the aims of ACAP, which are to develop policy, coordinate international 
cooperation, and support capacity building to improve conservation of the 
listed species. We review the population trends of, and threats to the 31 ACAP 
species, progress in addressing those threats since ACAP was ratified in 2004, 
and current conservation research and management priorities. We will outine 
the current global trends and the major data gaps for the listed species. 
Mitigation measures that reduce bycatch are available, and the talk will 
describe selected success stories, and review the framework adopted by ACAP 
for identifying priority fisheries for conservation action where bycatch rates 
are high, mitigation is not mandatory or does not meet best-practice 
standards, and levels of implementation and monitoring of compliance are 
inadequate. Intentional take (harvesting), pollution (including plastic 
ingestion), and threats at breeding colonies affect fewer species than bycatch; 
however, the impacts of disease and of predation by introduced species are 
severe for some breeding populations. The talk will describe the recent 
progress made in controlling or eradicating pests at ACAP breeding sites, the 
objective criteria used by ACAP to assess terrestrial threats, and the framework 
for prioritisation of key sites for conservation management. We also identify 
potential avenues for research that would benefit ACAP species and other 
seabirds, which we encourage members of the audience and the wider 
research community to pursue. 
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Dark side of the moon… and petrels 

 
Patrick Pinet1, Julie Tourmetz2, Martin Riethmuller, Marc Salamolard1, 

Matthieu Le Corre3, François-Xavier Couzi2 
1Parc national de La Réunion 2Société d'Etude Ornithologique de La Réunion 3UMR 

ENTROPIE, Université de La Réunion 
 
Artificial lights are known to attract and disorientate birds, and this threat 
affects at least 21 species of petrels. Some of these species are highly 
vulnerable to this threat because of their very small population size or because 
of their endemism. Fledglings are massively attracted and disorientated by 
urban lights during their first flight to the sea. When on the ground, birds 
cannot fly away and they usually die of starvation or are killed by predators like 
cats or dogs. In most places where this phenomenon has been quantified, 
authors have shown that fewer birds are generally found grounded during the 
full moon. Two hypotheses have been proposed to explain the variation in the 
number of grounded birds in relation to the moon phase. First, the ’delay 
hypothesis’, where the light of the full moon would inhibit the first flight of 
young birds and this would delay the peak of fledging. The second hypothesis 
suggests that fledglings might fall in lower numbers during the full moon 
because a higher natural luminosity would reduce attraction towards artificial 
lights: the ’escape hypothesis’. It is of major importance to test these two 
hypotheses because their conservation and management consequences are 
very different. Using 20 years of rescue campaign of grounded petrels, we 
demonstrated that the probability to be attracted by artificial light is directly 
linked to the brightness of the moon, being higher close to the new moon 
phase and lower in the full moon. Furthermore, fledging peaks were not 
delayed during years when the fledging period coincided with the full moon, 
both results underlying the ’escape hypothesis’. We also quantify that around 
5% of the fledglings was affected annually, and this probability varied with the 
moon phase and years. Thus, with the use of the lunar calendar, we can 
predict the number of grounded petrels any given year, and anticipate an 
appropriate rescue campaign and a planning of urban lights' extinction, in 
space and time. 
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At-sea activity patterns of black-browed albatrosses during 

the breeding and non-breeding season 
 

Aurore Ponchon1, José Pedro Granadeiro2, Paulo Catry1 
1ISPA 2University of Lisbon 

 
Pelagic seabirds breeding at high latitudes generally share their annual life 
cycle between breeding, migration and wintering. During the breeding season, 
central-place foragers are constrained in their range due to their reproductive 
duties. During winter months, many populations undertake long-distant 
migrations to reach more favourable foraging areas. On the contrary, the 
population of black-browed albatrosses (Thalassarche melanophris) nesting in 
the Falkland archipelago, which sustains almost 70% of the world population, 
seems to be mostly sedentary, and all birds remain within a range of 700 to 
1000 km away from their breeding colony all year round. Accordingly, at-sea 
activity patterns are expected to markedly differ from those of other seabird 
species. Geolocators coupled with a saltwater immersion sensor were 
deployed on 60 black-browed albatrosses breeding in New Island (western 
Falklands) during incubation, in late October 2012, and retrieved one year 
later. The recorded data provided details of individual at-sea activity patterns 
during the breeding and non-breeding season. The proportions of time spent 
actively foraging, flying and floating on the water were compared among and 
within individuals for daylight and darkness periods. Activity patterns differed 
between the breeding and non-breeding period and between failed and 
successful breeders. Nevertheless, no difference was found between males 
and females. The results provide a better understanding of how individuals use 
their habitat and adjust their activity budget according to their annual life 
cycle.  
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Year round at-sea distribution of Audubon’s shearwater 

Puffinus l. lherminieri, from the Lesser Antilles  
(Martinique Is.) 

 
Carine Precheur, David Pinaud, Karine Delord, Vincent Bretagnolle 

CEBC, UMR 7372 CNRS & Université de La Rochelle; Laboratoire Bio 
 
Seabird conservation has much focused on protection of breeding site rather 
than protection of marine habitats although the at-sea conditions are most 
determinant for their survival. First informations on the marine habitat are 
needed as well as during breeding season than non-breeding season. In 
Caribbean region, such studies on foraging ecology of seabird are needed in 
this hotspot for seabird where almost half of seabirds are threatened. Identify 
key foraging areas is urgent as we know risk of mortality caused by direct or 
indirect impact of fisheries, pollution, and global warming climate are real, 
even not quantified. In our study, we are focused on the description of key 
areas used by the Audubon’s shearwater Puffinus l. lherminieri, a tropical 
pelagic seabird from Martinique during breeding, non-breeding and pre-
breeding periods. We analysed 24 tracking of birds between April 2015 to 
February 2015. We also assessed potential suitable marine habitat for the 
specie and compare its distribution with Bahamas population distribution. 
Whatever the season, Audubon’s shearwaters distribution was rather close to 
the Lesser Antilles region as well as off the coast of South America. This 
relative sedentarity may be explained by the highly productive area all around 
the year. The foraging niche of the seabird was highly influenced by the 
diffusion of Amazon and Orinoco rivers in the region, shaping the marine 
environment with high SST and low salinity waters. We also found a very 
strong spatial segregation between the two populations from Martinique and 
Bahamas, with virtually no overlap at all, except for the Sargassum Sea, likely 
underlying some form of spatial niche partitioning. Genetic analyses will allow 
clarifying the phylogenetic relationships between populations. Management of 
marine habitat of the various populations species had to take into account the 
complexity of several territories with different policies in seabird management 
in the Caribbean region.  
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Life history trade off among moulting, breeding and 

migratory strategies: an experimental approach in a long-
distance migratory shearwater 

 
Raül Ramos1, Victoria Llabrés1, Laura Monclús2, Manel López-Béjar2,  

Jacob González-Solís1 
1Biodiversity Research Institute (IRBio) and Department of Animal Biology, University 
of Barcelona, Spain 2Department of Animal Health and Anatomy, Veterinary Faculty, 

Universitat Autonoma de Barcelona 
 
Life history theory has shown that individual fitness in one stage of life 
depends on the access to resources or in the manner in which they are 
allocated in previous stages. For instance, in migratory species, reproductive 
effort and performance during breeding can influence moulting, self-
provisioning and migration strategies in the subsequent non-breeding season. 
To understand how long-distance migrants trade off among such energy-
demanding activities, we experimentally reduced (by forcing breeding failure) 
and increased (by adding mass load) the parental investment of Cory’s 
shearwaters Calonectris borealis and tracked their subsequent migrations by 
means of geolocation. In addition, experimental birds were sampled for 
specific feathers moulted at different periods of the migratory cycle to analyse 
stable isotopes (SIA) and corticosterone levels (CORT). First, breeders on 
experimental failure advanced migratory phenology compared to normal 
successful breeders. Second, those breeders also tended to stay closer to the 
breeding ground along the Canary Current, while successful birds engaged in 
longer migrations to the Southern Hemisphere. Third, SIA on several primary 
feathers revealed birds on experimental breeding failure advanced moulting 
schedule, while those experimentally overloaded tended to postpone it. 
Finally, birds on experimental failure showed lower CORT levels in the feathers 
moulted at the end of the breeding season than successful breeders, but both 
groups showed similar levels on feathers moulted in winter. This last result 
suggested that CORT levels in feathers moulted during the breeding season 
raise with breeding effort. Thus, our study not only reported on clear carryover 
effects of the breeding effort on migration strategy, but also provided robust 
evidence on how long-distance migratory birds trait off among the most 
energy-demanding activities, such as reproduction, moult and migration. 
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Linking phylogenetics and tracking for conservation 

management of white-chinned petrels 
 

Kalinka Rexer-Huber1, Graham C. Parker2, Jonathan M. Waters1,  
David R. Thompson3, Bruce C. Robertson1 

1University of Otago 2Parker Conservation 3National Institute of Water and 
Atmospheric research 

 
White-chinned petrels Procellaria aequinoctialis Linn make up the majority of 
seabird bycatch in Southern Ocean fisheries. Although a great deal of work 
goes into reducing bycatch at sea, little is known about the status of some 
populations on land. In particular, the three breeding islands in the New 
Zealand region are largely unstudied. At-sea habitat use is a key information 
gap which hinders species management efforts in this region, as is taxonomic 
uncertainty. Taxonomic disagreement centres on the New Zealand region, so 
we tested whether any New Zealand populations are distinct. We obtained 
DNA sequence data for the mitochondrial cytochrome b gene (~1143 base 
pairs, bp) and the nuclear intron &beta-fibrinogen 7th intron (~933 bp). White-
chinned petrels from Auckland and Antipodes islands were tracked (n=86 GLS) 
to look at spatio-temporal patterns of habitat use. These research areas are 
linked via species management issues, to discuss how different strands of land-
based ecological research can together help inform decisions on management 
of at-sea threats. 
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Multi-year tracking of seabirds as a tool to develop adaptive 

management strategies: the case of Cory’s shearwaters 
foraging in the Canary Current 

 
José Manuel Reyes-González1, Zuzana Zajková1, Raül Ramos1,  

Jacob González-Solís 

Biodiversity Research Institute (IRBio) and Department of Animal Biology, University of 
Barcelona, Spain 

 
Assessing the spatiotemporal consistency of the areas exploited by marine 
fauna is crucial to identify and develop habitat management plans. However, if 
habitat use changes from year to year, the implementation and fulfilment of 
habitat management activities may need to change annually. Marine upwelling 
systems, such as the Canary Current Large Marine Ecosystem off north-west 
African coast, usually show high productivity and spatiotemporal predictability 
at large scales, and therefore are crucial foraging grounds for many marine 
top-predators. However, at lower spatiotemporal scales consistency in the use 
of foraging grounds is poorly known. We evaluated the spatiotemporal 
consistency in the feeding grounds of Cory's shearwaters (Calonectris borealis) 
breeding in Veneguera (Gran Canaria, Canary Islands), by tracking foraging 
trips with GPS devices, from 2011 to 2016, during the incubation period. At 
large scale (> 300 km) birds consistently visited the African shelf over the years. 
However, at meso-scale (1-300 km), and at both population and intra-
individual level, we found a low overlap among years, suggesting a low 
resource predictability and a high foraging plasticity. Distinctly, meso-scale 
annual variations in primary productivity in northern areas matched with 
spatial shifts in foraging areas at population level. Therefore, our results open 
new avenues to use multi-year tracking data of top predators and real-time 
environmental monitoring as tools to assess and improve adaptive 
management plans in large complex marine ecosystems. 
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Light pollution as a worldwide source of mortality for 

burrow-nesting petrels 
 

Airam Rodríguez 

Estación Biológica de Doñana CSIC 
 
Light pollution causes high mortality events on one of the most endangered 
groups of birds, the petrels. Fledglings of burrow-nesting seabird species are 
attracted and disorientated by artificial lights at night when they fly towards 
the sea. Once grounded, they are vulnerable to fatal injuries, vehicle collisions 
or predators. Rescue programmes of stranded birds are the most relevant and 
extended measures to mitigate light-induced mortality. I review the state-of-
the-art of seabird mortality induced by light pollution. Specifically, I focus on (i) 
what have we learned after more than 30 years rescuing birds on different 
archipelagos around the world; and (ii) what we should know to assess and 
mitigate this emerging source of mortality. I compiled information published in 
scientific and grey literature and contacted to researchers and people involved 
in the rescue campaigns. At least 51 petrel species, about one-third of them 
(18) threatened, are affected by lights in more than 22 archipelagos around 
the world. Thanks to rescue campaigns, normally conducted by volunteers, 
more than 130,000 birds have had a second opportunity to reach the ocean. 
Although the proportion of survival of grounded birds is relatively high (90%), 
this value could be strongly overestimated, being 60% a more accurate 
estimate. Although rescue campaigns have generated some information on 
this problem, the phenomenon is poorly understood, the information being 
strongly biased and fragmented, and leading to inaccurate impact estimates. 
We identified the following as the most urgent points: i) estimation of 
mortality and population affection; ii) assessment of threshold levels and 
distances to pollution sources; iii) fate of rescued or affected birds; iv) 
improvement of rescue campaigns; and v) design of friendly lights and 
luminaries for reducing attraction.  
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When immigration mask threats: the rescue effect of a 

Scopoli's shearwater colony in the Western Mediterranean 
as a case study 

 
Ana Sanz-Aguilar, José Manuel Igual, Giacomo Tavecchia,  

Meritxell Genovart, Daniel Oro 
IMEDEA 

 
Populations of long-lived species are highly sensitive to increases in mortality, 
but a loss of breeders can be compensated for by recruitment of local 
individuals or immigrants. Populations maintained through immigration can be 
sinks, jeopardizing the viability of the metapopulation in the long term when 
additive mortality from anthropogenic impacts occurs. Thus, the correct 
identification of whether a breeding population is maintained by local 
recruitment or by immigration is of special importance for conservation 
purposes. We developed robust population models to disentangle the 
importance of local recruitment and immigration in the dynamics of a Western 
Mediterranean population of Scopoli’s shearwater Calonectris diomedea 
showing low adult survival but stable breeding numbers. Our results show that 
the shearwater population is not self-maintained but rescued by immigration: 
yearly immigrants recruiting in the population represents ~ 10-12% of total 
population size. We believe that this situation may be common to other 
Western Mediterranean populations, currently acting as sinks. We recommend 
urgent demographic studies at large core colonies to evaluate the global 
conservation status of the species. 
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Host-specificity and cryptic diversity of seabird feather mites 

from Cape Verde Islands: integrating morphological and 
genetic data 

 
Laura M. Stefan1, Elena Gómez-Díaz2, Jacob González-Solís1,  

Karen D. McCoy3 
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of Barcelona, Spain 2Estación Biológica de Doñana 3Institut de Recherche pour le 
Développement 

 
Feather mites are useful models for studying patterns and processes of 
diversification and speciation due to their high diversity and strong degree of 
microhabitat specialization. Procellariiform birds harbour a particularly rich 
feather mite community, but most studies to date have focused on the 
evolution of higher-order mite taxa and much hidden diversity likely occurs 
within these communities. Here, we explore the morphological and genetic 
structure of the feather mite community of six sympatric seabird species 
(Calonectris edwardsii, Puffinus boydi, Bulweria bulwerii, Pterodroma feae, 
Hydrobates castro, Phaethon aethereus) breeding in the Cape Verde 
archipelago to test the contribution of host specificity and ecology in altering 
the community structure and diversity in this group. For this purpose 453 birds 
belonging to the six species were examined for feather mites. Based on 
morphological characters, 32 species of feather mites from ten genera were 
characterized, of which nine corresponded to new undescribed species. At 
least five individuals from each species, in total 190 mites, were sequenced for 
two mitochondrial genes. Molecular data corroborated morphological species 
descriptions, except for the presence of two putative cryptic species only 
identified by genetics. Despite most seabird species are sympatric, we found 
that each host species harboured a distinct feather mite community. However, 
patterns of genetic structure of each mite species varied among taxa; 20 mite 
species typically exhibited strong host-associated genetic structure, whereas 
three mite species were shared by two related seabird hosts. Our findings 
reveal the importance of host specificity in shaping the genetic structure and 
diversification of these ectosymbionts. Detailed studies of parasite and host 
traits that influence specificity are now called for to make inferences about the 
specific mechanisms involved in mite diversification. 
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North Pacific albatrosses use predictable moulting areas 

 
Robert M. Suryan1, Rachael A. Orben1, Karen N. Courtot2 

1Department of Fisheries and Wildlife, Oregon State University 2U.S. Geological Survey 
Pacific Island Ecosystems Research Center 

 
Albatrosses are adapted for dynamic soaring, often crossing entire ocean 
basins. Annual moulting of worn feathers can compromise flight and require 
albatrosses to skip breeding in some years. Much of what we know about 
albatross moult is inferred from specimens, therefore in situ observations are 
needed to understand associated behaviours. For example, to compensate for 
reduced flight efficiency during moult, individuals may theoretically seek 
regions of higher wind speed to compensate for reduced gliding efficiency. 
Alternatively, individuals could seek regions offering high foraging efficiency 
irrespective of wind speed. During post-breeding at-sea captures and 
subsequent satellite tracking of albatrosses (Phoebastria spp.) in Alaska, we 
found evidence to support the latter - use of relatively low wind speed, yet 
highly productive, areas during moult. We observed extensive primary feather 
moult and surprisingly prolonged periods of localized movements, as birds 
spent up to 53 days within a 100 km radius. The majority of localized 
movements occurred within the productive passes of the Aleutian Arc where 
diel tidal influence causes reversing current directions within passes where 
albatrosses could nearly act as passive drifters while remaining within 
productive feeding grounds – some tracks did indeed resemble such 
movements. Employment of a sedentary foraging strategy during moult might 
be an important life history adaptation for albatrosses and facilitate annual 
breeding for some populations. 
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Allochrony and speciation in the band-rumped storm-petrel 

(Hydrobates spp.) species complex 
 

Rebecca Taylor1, Mark Bolton2, Annalea Beard3, Andre Raine4,  
Vicki Friesen1 

1Queen's University, Ontario 2RSPB, UK 3St Helena Government 4Kauaʻi Endangered 
Seabird Recovery Project, Hawaii 

 
Allochrony, or differences in breeding time between populations of a species, 
can lead to genetic divergence and eventually full speciation. Allochronic 
divergence is occurring throughout the range of the band-rumped storm-petrel 
species complex, where both spring and autumn breeding populations occur 
on different archipelagos. In the Azores, the spring and autumn populations 
were found to be strongly genetically differentiated. Differences in 
morphology and vocalisations were also found, leading to the hot season 
breeders being named as a distinct species, Monteiro’s storm petrel 
(Hydrobates monteiroi). The other archipelagos with allochronic populations 
are at earlier stages along the speciation continuum between spring and 
autumn breeders, allowing us to investigate this type of divergence at different 
levels of differentiation. In addition to the allochronic divergence within 
archipelagos, the population of storm-petrels found on Cape Verde, which 
breed year-round, are also highly genetically differentiated from all other 
populations and are likely a separate species, Hydrobates jabejabe, and both 
the spring and autumn Galapagos populations also appear to be quite distinct. 
New research is further suggesting that the South Atlantic populations on St 
Helena and Ascension Island are highly genetically differentiated from all other 
populations as well, as are the Hawaii population. In addition, allochronic 
seasonal populations on Ascension and St Helena appear to have arisen 
independently within each island in two newly documented allochronic 
divergence events. Our phylogenomic research should help to resolve the 
taxonomy of this cryptic species complex, as well as gain insight into the 
process of allochronic speciation. 
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Effects of El Niño-driven changes in wind patterns on North 

Pacific albatrosses 
 

Lesley H. Thorne1, Melinda G. Conners2, Elliott L. Hazen3,  
Steven J. Bograd3, Michelle Antolos4, Daniel P. Costa5, Scott A. Shaffer6 
1Stony Brook University 2University of California Santa Cruz 3NOAA Fisheries 4Oregon 

State University 5University of California, Santa Cruz, 6San Jose State University 
 
Wind is a major environmental factor influencing seabird movement. Wind 
patterns vary dramatically with El Niño-Southern Oscillation (ENSO) events, but 
it is unclear how this variability influences seabird movement and habitat 
accessibility. Here, we evaluate how wind speed and direction affect breeding 
Laysan (Phoebastria immutabilis) and Black-footed albatross (P. nigripes) 
during ENSO conditions across a decade of study (2002-2012). Wind patterns 
in habitat used during incubation and brooding showed contrasting responses 
to ENSO conditions; during La Niña conditions, wind speeds were lower in the 
more northerly habitat of incubating Laysan albatross (though not Black-footed 
albatross), but higher in the habitat used by brooding albatrosses. Incubating 
Laysan albatrosses benefited from increased wind speed during El Niño 
conditions, showing increased speed and overall rate of travel, and more mass 
gained during foraging trips. Brooding albatrosses did not show benefits of 
increased wind speed during La Niña conditions, and instead experienced 
stronger cumulative headwinds and spent a smaller proportion of trips in 
tailwinds. Albatrosses were able to take advantage of prevailing wind patterns 
during longer incubating trips, while temporal constraints of brooding trips did 
not allow this flexibility in movement. During brooding, increased energetic 
costs of travel may contribute to the lower reproductive success observed for 
both species in La Niña conditions. Furthermore, benefits of increased wind 
speeds in the incubating habitat of Laysan albatrosses may explain why this 
species performs better (showing higher reproductive success) during El Niño 
conditions. Our findings demonstrate the impacts of ENSO-driven changes in 
wind patterns to albatross habitat use, and highlight the importance of 
energetic effects and costs of travel when evaluating the impacts of climate-
driven habitat change on marine predators.  
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Time and space are fundamental to animal ecology, as these factors limit and 
scale behaviour patterns. Animal-borne tags are prolifically used to capture 
animal movement in both of these dimensions. Yet, identification and 
classification of behaviour states inherent in movement data can be complex, 
temporally biased, and unstandardized across studies and taxa. We present 
the Residence in Space and Time (RST) method to classify behaviour patterns 
in movement data based on the concept that different types of non-stationary 
behaviours can be partitioned by the amount of space and time occupied in an 
area of constant scale. Using normalized time and distance metrics, RST is able 
to differentiate behaviour patterns that are distance-intensive (e.g. area 
restricted search), time-intensive (e.g., rest), and transit (short time and 
distance). To evaluate the performance of the RST method and demonstrate 
its scale dependence, we apply this approach to 10 GPS tracks collected during 
the brood-guard stage from 10 species of albatrosses across different 
ecosystems. Using RST, we compare the scales of movement patterns, 
distribution and proportion of behaviour states (transit, area restricted search, 
rest), and the occurrence of diurnal patterns across species. We conclude that 
RST is a robust and flexible method for behavioural analysis of animal 
movement data. Applications of RST include rapid behavioural partitioning of 
movement data to address a range of ecological questions, and meta-analyses 
for standardized comparisons across scales, individuals, populations, taxa and 
ecosystems. 
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Macquarie Island’s Giant Petrels and the impacts of the Pest 

Eradication Project on population abundance 
 

Geoff Tuck1, Rachael Alderman2, Claudio Castillo-Jordan1,  
Andre Punt1, Malcolm Haddon1 

1CSIRO 2DPIPWE 
 
The Macquarie Island Pest Eradication Project (MIPEP) successfully eradicated 
rabbits and rodents from the 12,850ha sub-Antarctic island, located ~1500km 
south-east of Tasmania, Australia. The initial aerial baiting phase in the winters 
of 2010 and 2011 resulted in significant mortality of several native seabird 
species through primary and secondary ingestion of broadifacoum bait. A 
species of key concern is the Northern Giant Petrel (Macronectes halli), which, 
although relatively abundant and increasing on Macquarie Island, is listed as 
threatened under Australian legislation and was one of the species most 
affected by poisoning. Ground searches were conducted to locate NGP 
carcases. However, this underestimates the total mortality because many 
carcases were ingested before detection or died at sea. The aim of this analysis 
was to estimate the total mortality and the response of the population to the 
poisoning event in the short to medium-term. We used a simulation model to 
understand the impacts of this sudden mortality event on Macquarie Island’s 
giant petrels by estimating population trajectories and the potential mortality 
resulting from poisoning. We then considered how population abundance 
might respond over the ensuing years. Projections of population trajectories 
suggest a greater than 50% probability of recovery to the pre-poisoning levels 
of 2009 by 2017. The results of this study will inform re-evaluations of 
conservation status of this species. This model could be applied to future 
planned eradications to quantify mortality and recovery of incidentally 
affected populations.  
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Antipodean wandering albatross population decline, skewed 

sex ratio & male-male pairings  
 

Kath Walker, Graeme Elliott 
Albatross Research 

 
The Antipodean wandering albatross has been monitored closely since 1994. 
Prior to 2005 the population was increasing but it crashed in 2005 and 
numbers have now declined by about 50%, with high adult mortality, fewer 
pairs attempting to breed, and low nesting success. Females have been 
declining at a faster rate (10%/annum) than males (5%/annum). GLS tracking 
data showed females now forage much further north and east than they did a 
decade ago, regularly reaching the Chilean coast which was seldom-visited in 
the past. High female mortality may be due to an increased risk of by-catch in 
fisheries more distant from New Zealand, and to feeding in less productive 
warmer waters. The high female mortality has resulted in a wildly skewed sex 
imbalance on the breeding grounds. Annually since 2012, adult male-male 
courtship dancing has been observed on Antipodes Island. During the peak of 
laying, 5 males who had lost their mate were observed repeatedly courtship 
dancing with another male in 3 pairings, and these pairings were renewed in 
subsequent years. 
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Performance and challenges of electronic monitoring for 

fisheries monitoring and seabird bycatch 
 

Farron Wallace, Shannon M. Fitzgerald 
Alaska Fisheries Science Center, National Marine Fisheries Service, USA 

 
The Alaska Fisheries Science Center (AFSC), National Marine Fisheries Service 
(NMFS), U.S.A., monitors groundfish fisheries in the Alaska EEZ, which has 
included seabird bycatch since 1993. NMFS is exploring electronic monitoring 
(EM) as a potential supplement or alternative to observers due to logistical and 
economic difficulties of accommodating observers on small vessels and the 
need to monitor from locations not suitable for an observer. We first pilot 
tested EM in 2002 on two studies: trawl vessel third wire seabird interactions 
and demersal longline halibut vessel bycatch and mitigation compliance. 
Mitigation measure compliance was quite successful but correct species 
identification (ID) varied between ca 10% and 76% based on EM attributes. 
Currently, NMFS and the North Pacific Fishery Management Council are on a 
path to integrate EM into fisheries monitoring programs onboard small 
longline vessels. To better inform these efforts a literature review was 
conducted. Of the 59 EM studies where species composition data was 
collected video data quality was found to be inconsistent or missing for at least 
a portion of the study. To further EM development, systems were deployed in 
2014 to 2016 to volunteer vessels. To improve ID, birds are held up to the 
camera to ensure that images of key parts, such as the beak, are captured. 
Project staff hope to identify what length of imaging time is best. Research and 
development of new technologies has been in progress since 2014 to help 
address challenges. Image quality can be greatly compromised by 
environmental conditions, light conditions, camera maintenance and 
limitations of current EM systems. The latest development in camera 
technology and computer vision may offer potential solutions. The AFSC is 
developing an EM system that incorporates new technologies to improve the 
image quality and data extraction from video data. Initial testing indicates 
these systems could greatly improve our ability to monitor fisheries. 
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Tristan Albatrosses need more protection at sea 

 
Ross M. Wanless, Andrea Angel 

BirdLife South Africa 
 
Conservation measures to reduce seabird mortality in the Atlantic tuna 
commission’s (ICCAT) pelagic longline fisheries are confined to fishing effort 
south of 25°S. This covers the core range of breeding Tristan Albatrosses 
Diomedea dabbenena, but the distribution of non-breeding adults and 
immature birds was, until recently, unknown. The Tristan Albatross is Critically 
Endangered; >99% of adults breed at Gough Island, where chicks are 
threatened by introduced predators. Adult foraging range is largely confined to 
the South Atlantic Ocean, where they are threatened by incidental capture in 
longline fisheries. We tracked 14 non-breeding adult Tristan Albatrosses from 
Gough Island for up to three years, from 2004-2006, using geolocating loggers. 
All birds remained in the South Atlantic or southern Indian Oceans, and 
showed distributions centred on the Sub-Tropical Convergence. They used the 
south-west Atlantic during the austral summer, and the south-east Atlantic and 
Indian Oceans as far east as Australia during the austral winter. Foraging effort 
was concentrated in areas of upwelling and increased productivity. The 
distribution of the tracked birds overlapped with a range of pelagic longline 
fisheries, especially off southern Africa. Of particular concern was that two of 
the 14 birds spent several months off Namibia and adjacent high seas, north of 
25˚S, where currently there are no regulations to prevent seabird bycatch 
during pelagic longline fishing operations. The equivalent measure of the 
Indian Ocean Tuna Commission covers the known range of Tristan Albatrosses. 
The area of application for ICCAT’s seabird conservation measure should be 
adjusted to incorporate the entirety of Tristan Albatrosses core foraging range.  
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A major threat to the conservation of procellariiform seabirds, and albatrosses 
in particular is the incidental bycatch in longline and trawl fisheries. At a global 
scale the impact of these fisheries represents an annual mortality in excess of 
three hundred thousand birds, and population studies have linked mortality at 
sea to some declining populations at colonies. In response to this global 
problem, the Royal Society for the Protection of Birds and BirdLife 
International launched a programme with the specific objective of reducing the 
impact of fisheries bycatch and ultimately of improving the conservation status 
of threatened seabirds. As seabirds migrate vast distances and forage across 
geopolitical boundaries, a coordinated international approach is necessary to 
effectively reduce the cumulative impact of multiple fleets. Through 
international collaborative advocacy at Regional Fishery Management 
Organisations, the five major tuna commissions now require all longline vessels 
fishing on the high seas below 25 degrees south to employ a suite of mitigation 
measures. Meanwhile, coordinated grass roots initiatives have driven the 
experimental testing and demonstration of best practice mitigation measures 
in domestic longline and trawl fleets in southern Africa and South America. 
This has led to the introduction of regulations that require seabird bycatch 
mitigation measures in seven out of ten fisheries initially identified as having a 
significant impact on threatened seabirds. Aspects that have been pivotal for 
this successful model and the challenges we must overcome to improve the 
conservation status of many seabird species are discussed. 
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Giant petrels: a textbook example of sexual segregation in 
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One of the long recognized and most striking cases of sexual segregation in 
birds is constituted by two sibling species of giant petrels (Macronectes). 
Previous studies at three of the four major sub-Antarctic archipelagos, where 
the two species breed sympatrically, showed males and females of the two 
species clearly segregate in diet and space use. Differences in activity patterns, 
however, have received less attention. We present the first year-round 
movement patterns of 12 male and 15 female northern (M. halli) and 7 male 
and 3 female southern giant petrels (M. giganteus) breeding on sub-Antarctic 
Marion Island, the larger of the two Prince Edward Islands (46º53'S, 37º52'E), 
recorded with geolocation-immersion loggers. We confirmed that spatial 
segregation in foraging areas were more remarkable between sexes than 
between species, especially during the breeding season when female 
distribution was mainly pelagic whereas males foraged closer to the breeding 
colony. Activity patterns based on immersion data indicated greater land-
based behaviour in male than female southern giant petrels year round, but 
only slight sexual differences in northern giant petrels. This observation agrees 
with previous diet and dominance observations of giant petrels on Marion 
Island that showed a particularly large consumption of seal and penguin 
carrion by male southern giant petrels. During the non-breeding period both 
species and sexes showed more pelagic behaviour, with females exploiting 
more distant areas than males. One female northern giant petrel completed a 
circumpolar trip, previously described only for juvenile giant petrels. Our 
results complement and confirm those found in other major breeding sites for 
the two species and reinforce giant petrels as a textbook example of sexual 
segregation in birds. 
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Speciation requires the evolution of efficient mechanisms of reproductive 
isolation to avoid hybridization. Species recognition and mate choice are based 
on different phenotypic traits, which are often used in synergy to increase 
discrimination efficiency. In birds, visual and acoustic cues are known to play 
an important role, and the use of chemical cues was only recently explored in a 
number of species, especially petrel seabirds. Cory’s (Calonectris borealis) and 
Scopoli’s (C. diomedea) shearwaters have long been regarded as subspecies, 
but have been recently elevated to species rank. Despite a number of 
phenotypical differences and diagnostic mitochondrial haplotypes, no nuclear 
differentiation was found so far. They have a mostly allopatric breeding range, 
but are locally sympatric in the westernmost Mediterranean Sea, where at 
least one mixed colony is known. This implies the existence of a species 
recognition mechanism in order to avoid hybridization. We sampled DNA and 
uropygial gland secretions of both species in two allopatric and the sympatric 
colonies, in order to test the level of differentiation of their nuclear genomes, 
their level of reproductive isolation in sympatry to directly assess their species 
status, and whether the uropygial gland secretions differences observed in 
allopatry are maintained in sympatry. Our results from a set of 13 
microsatellite loci show for the first time a clear divergence in nuclear genome 
between the two sibling Calonectris species, supporting their full species 
status. Thanks to a comprehensive approach combining genetics, 
morphometry and chemical analysis, our results reveal a strong assortative 
mating and a low level of introgression, evidencing the existence of an efficient 
recognition system between the two species. Finally, we show that chemical 
signals diverge in sympatry, suggesting the existence of an olfactory 
mechanism, possibly enhancing species recognition. 
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Observadors del Mar / Seawatchers (www.seawatchers.org; 
www.observadoresdelmar.es) is an internet portal dedicated to both scientific 
and social aims. On one side, scientists demand for collaboration from citizens 
to accomplish some of their objectives in order to attain collaborative goals; on 
the other side, the portal also aims to increase awareness on marine 
ecosystem richness, and problems. One of the sections within this portal is 
devoted to “Seabirds”, and is mainly directed towards people having the 
possibility of providing offshore seabird observations. All observations are, 
whenever possible, validated by  a scientific team. The main geographic area of 
interest is the Mediterranean Sea and adjacent Atlantic waters, and there are 
no official geographic limits. We herein aim to present some first results on 
procellariform seabirds provided by collaborators in this project. A total of 790 
seabird observations are presently available, over 40% corresponding to 7 
procellariiform species. The most common procellariiforms, in decreasing 
order of occurrences, are Scopoli’s Shearwater Calonectris diomedea, 
European Storm-petrel Hydrobates pelagicus, Balearic Shearwater Puffinus 
mauretanicus, and Mediterranean Shearwater Puffinus yelkouan; Sooty 
Shearwater Puffinus griseus, Leach’s Storm-petrel Oceanodroma leucorhoa, 
and Great Shearwater Puffinus gravis have been more scarcely reported. 
Several of these observations include information of conservation concern, 
mainly related with fisheries bycatch. Overall, the area with most observations 
is the western Mediterranean. Observations from 1980 to 2016 have been so 
far reported. 
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Free-ranging animals have to adapt their search movements and foraging 
strategies to current environmental conditions in order to fully cover their 
energetic requirements for reproduction and survival. Feeding opportunities 
may change geographically as a function of oceanic environment (i.e., 
productivity patterns) and forcing factors such as winds, constraining individual 
decision-making. This is particularly true during the breeding period, when 
seabirds are constrained by the location of their breeding grounds. Here, we 
analysed the habitat selection of the Balearic shearwater Puffinus 
mauretanicus, and assessed the role of oceanic winds and productivity 
patterns in driving their foraging destinations across the western 
Mediterranean. Breeding birds were tagged with tracking devices (Argos PTTs 
and GPS) during the chick-rearing period of 2011-2014 in Eivissa, Balearic 
Islands. Information on oceanographic productivity and fine-scale wind models 
were combined with individual spatial patterns to identify overall foraging 
grounds for each year. Cost of transport was modelled spatially accounting for 
the temporal and spatial variability of wind forces of the highly dynamic 
seascape. A total of 31 foraging trips of 15 different individuals were 
recovered. We identified 9 key habitat areas for southern Balearic 
shearwaters, located mainly in the central sector of the Iberian continental 
shelf, as expected from previous studies, encountering favourable winds 
during the outward stages of trips. However, in given years, some individuals 
also headed to productive areas at the extreme of their distribution (Algerian 
shelf, in the south), assisted by optimal winds during short time windows. We 
found that windscapes play a major role in determining foraging destinations, 
followed by productivity patterns. Our study provides an energetic 
understanding of individual foraging destinations and highlights the 
importance of studying the energetic ecology of pelagic seabirds. 
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Long-distance oceanic migration is likely to be experienced in a contrasted 
manner by juvenile and adult seabirds, leading to variations in migratory 
routes, timing, feeding areas and mortality. Migration season requires a high 
energy demand and can compromise survival of the populations by 
discriminated effects in mortality rates at different age classes. In order to 
compare migration habitat preferences and spatiotemporal patterns in 
mortality between ages, we tracked the migration movements of 5 adults and 
10 juveniles Scopoli’s shearwaters (Calonectris diomedea) breeding at 
Chafarinas Islands (southwestern Mediterranean Sea) with solar Argos satellite 
transmitters (PTTs, 18 g). Habitat use of juveniles and adults were 
characterized by habitat-niche modeling including (i) environmental variables 
likely driving prey availability (bathymetry, and chlorophyll-a), (ii) 
meteorological factors that could facilitate or hamper migration movements 
(wind conditions), and (iii) areas of potential cumulative threats derived from 
high fishing impacts. Habitat-niche models showed bathymetry as the variable 
with higher contribution to distribution of both, adults and juveniles. Juveniles 
were significantly more affected by meridional (north-south direction) 
component of winds than adults. Contribution of chlorophyll-a to all 
individuals’ distribution was marginal. Our results also evidenced high 
mortality rates in juveniles in highly fishery impact areas nearby of the colony 
during the first days after leaving the nest.  
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Introduced predators have played a detrimental role on the populations trends 
of many seabird species around the world, particularly on islands. Natividad 
Island, in the Mexican Pacific., hosts 95% of the world population of the Black-
vented Shearwater (Puffinus opisthomelas). Introduced cats were eradicated 
in 2000 when population was estimated in 76’570 breeding pairs. No censuses 
have been carried out after cat eradication, and therefore, possible changes in 
the population size have not been recorded. During the breeding season 2016 
we used drones to count with aerial photography the number of burrows 
present in the colony and assessed the proportion of nests used by the birds 
during incubation by inspecting a sample of nests. Later in the season we 
determined the proportion of nests producing fledgings. Our counts produced 
much lower numbers than previous estimates, with about 36’000 breeding 
pairs. Most of this difference is likely to be related to the methods used, drone 
counts providing more accurate counts numbers than estimates based on 
extrapolating counts of small portions of the colony, as done in the past. 
Furthermore, aerial photography of the colony provides a convenient tool to 
detect changes in the burrow density and occupation, particularly for long 
term monitoring of burrow- nesting seabirds. 
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Scopoli’s shearwaters  
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Fishing activities have a strong impact on marine ecosystems, and seabirds are 
no exception. In the Mediterranean region, the exploitation of discards is one 
of the most straightforward interactions between seabirds and fisheries, and 
this food resource has been shown to influence seabird ecology in several ways 
(e.g. diet, breeding performance, activity rhythms). Here, we assessed how 
trawling activity (and hence discard availability, as trawlers are the main 
providers of discards) influenced the foraging behaviour of breeding Scopoli’s 
shearwaters Calonectris diomedea at the individual level in the NW 
Mediterranean. To this aim, we equipped 24 adult birds with GPS loggers 
during the chick rearing period, from late August (coinciding with a trawling 
moratorium) to early September (trawling activity) of 2012, in the Columbretes 
Islands (off Castelló, E Spain). The devices were attached to the back feathers 
using Tesa tape, and were programmed at a frequency of 5 minutes. We 
retrieved 18 devices, which totalled 75,319 locations out of 161 foraging trips 
(56 coinciding with trawling activity, and 105 without trawling activity). For 
most birds, trips were significantly longer during the trawling moratoria, both 
in duration (36.7% longer in average) and in distance travelled (81.0%). 
Behavioural movement analysis using the Expectation-Maximization binary 
Clustering (EMbC) algorithm also revealed differences in foraging patterns, 
with more frequency of intensive search patterns in trips conducted when 
trawlers did operate around the colony. Birds also showed a higher use of 
pelagic waters (vs. continental shelf waters) when trawlers did not operate. 
These results confirm the strong influence of discard availability on the 
foraging behaviour of Scopoli’s shearwaters, and leave open the question of 
how the discard ban promoted by the new EU Common Fisheries Policy will 
affect this and other seabird species in the long term. 
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We review the available information for species of albatrosses and petrels that 
occur in Antarctica and the Southern Ocean. There is published information on the 
occurrence of parasites and diseases in 31 species equating to approximately 44% 
of Antarctic and Southern Ocean species. Considering only ACAP species, 
information on parasites of 10 albatross and petrel species is available. The 
analysis of the available information shows ectoparasites are the most 
investigated group and are found in all of the albatross and petrel species studied. 
Among these parasites, feather lice are present in all bird species, with a minimum 
of two species and a maximum of 18 species. Fleas (Glaciopsyllus antarcticus, 
Parapsyllus longicornis, P. magellanicus, P. cardinis, P. cardini, P. jacksoni, P. 
taylori, P. lynnae, P. nestori) and ticks (Ixodes uriae, I. kerguelensis, I. pterodromae, 
I. auritulus) are present in most species. Infection or antibody response to viruses 
has been reported only in two species (Macronectes giganteus, Thalassarche 
melanophrys); and three species (M. giganteus, T. chlororhynchos and T. 
melanophrys) have some information on the occurrence of bacterial infections. 
Blood parasites (Hepatozoon sp., Plasmodium sp.) were reported in four species 
(Diomediea exulans, Pachyptila belcheri, T. chrysostoma, T. melanophrys) while 
coccidia (Sarcocistys sp.) were reported in only two species (Daption capense and 
Oceanites oceanicus). Finally, helminth infections have been reported for six bird 
species (D. capense, M. giganteus, Oceanites oceanicus, Pelecanoides georgicus, T. 
melanophrys, Thalasoica antarctica) including nematode worms (Capillaria 
convoluta, Stegophorus arctowski, S. heardi, S. macronectes and Anisakis sp.) and 
cestodes (Tetrabothrius kowalewski and Tetrabothrius sp). In conclusion, our 
current knowledge on parasites in Antarctic albatrosses and petrels is remarkably 
poor. Considering the potential impact in their population dynamics, it is crucial 
and urgent to increase the effort of research about the presence, the 
epidemiology and the effects of such parasites in the Antarctic and Southern 
Ocean species of albatrosses and petrels. 
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the world’s seabirds? 
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The vast volume of plastic and plastic pollution in the world's oceans is of 
increasing concern for marine life and ecosystems. Seabirds are top-predators 
in the marine environment, conspicuous, and possess attributes that reflect 
changes to marine ecosystems. The first observations of plastic ingestion by 
seabirds were reported more than 50 years ago and have increased 
exponentially, however our understanding of how seabirds are affected by 
plastic pollution is still in its infancy. Unfortunately, our ability to scale up 
impacts from emerging research will no doubt be undermined by a lack of 
consistency in how plastic ingestion is quantifying and reported. We review the 
current state of knowledge on plastic ingestion in seabirds, evaluating the 
spatial and taxonomic gaps and the real versus perceived impact that ingested 
plastics may have on seabirds. Finally, we discuss standardized methods for 
future research. 
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Very little is known about the foraging strategies of tropical gadfly petrels. One 
of the most important colonies for tropical gadfly petrels is Henderson Island 
(24S 128W) in the South Pacific, where invasive rats prey on petrel chicks. 
There is however no information on whether petrels breeding on Henderson 
island also face any threats at sea. In June-July 2015 we tracked 10 Murphy’s 
Petrels Pterodroma ultima and 1 Henderson Petrel P. atrata during incubation 
using light-weight GPS and immersion loggers, and examined whether longer 
trips were associated with greater foraging intensity and mass gain. Murphy’s 
Petrels pursued two distinct foraging strategies, with short trips (mean trip 
length 5998 km, 9 days, n = 6) to the SW of the island, and long trips (13052 
km, 17 days, n = 5) east towards the coast of Peru. Birds departing on long trips 
left with lower body mass (341 g vs. 418 g) but also returned with lower body 
mass (412 g vs. 490 g), and there was no relationship between trip distance 
and mass gain. More time was devoted to behaviour consistent with foraging 
on short trips (32 hrs) than on long trips (27 hrs) and the proportion of time 
spent foraging was much lower during long trips (6%) than during short trips 
(14%). Long trips therefore do not appear to be rewarded by higher energetic 
efficiency. Henderson Petrels had mean incubation shift lengths of 11.3 days 
(range 4 - 22 days, n = 8). The only bird tracked travelled for 23 days to a 
maximum distance 1637 km north of Henderson, which differed from all 
tracked Murphy’s Petrels. Based on incubation shift durations, Henderson 
Petrels may travel on average 2565 km, a considerably shorter distance than 
Murphy’s Petrels. These tracking data indicate that the gadfly petrels of 
Henderson Island mostly forage outside the marine reserve proposed around 
the Pitcairn Islands in 2015, and ocean-wide management approaches will be 
necessary to conserve the marine environment of these species. 
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Tropical shearwaters (Puffinus bailloni nicolae; c. 25,000 pairs) and Wedge-
tailed shearwaters (P. pacificus; c.15,000 pairs) breed in a mixed colony at 
Aride Island nature reserve (73 ha, Seychelles). Between 2012 and 2014, we 
investigated their foraging behaviour and areas exploited at sea during both 
breeding and interbreeding periods. Both species were equipped with 
geolocators to study movements at sea during the interbreeding period and 
with archival pressure tags to investigate diving depths, frequency and 
patterns of dives during the breeding season. Our results present the first 
available information of this kind for the smallest species, the Tropical 
shearwater, which world’s largest known colony is on Aride. At sea, the 
Tropical S. (n = 30 birds) dived up to 16 meters whereas the Wedge-tailed S. (n 
=24) showed a more surface feeder behaviour suggesting vertical foraging 
segregation. During the interbreeding period, the Tropical S. (n = 25 
birds/trips) exploited a much smaller marine area than the Wedge-tailed S. (n = 
17), however certain individuals showed amazing single trips to the south of 
Madagascar, the Mozambique Channel and East African coast, and the Arabian 
Sea. First analysis indicate that species distribution is positively correlated with 
Catch Per Unit Effort of Tuna, and Sea Surface Temperature. These results 
support the hypothesis of a significant interspecific competition between the 
two species that may apply both at sea for food resources, and on land for 
habitat selection of nesting burrows. In order to orientate conservation 
management measures, further research is required on feeding areas of the 
Tropical S. during the breeding season, threats on land and at sea for both 
species, and continued monitoring of their breeding populations. 
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In recent years, the possibility to track large numbers of seabirds has driven 
the development of several methods to determine foraging areas from GPS 
only data. These models analyse GPS locations and use data such as speed, 
trajectory and turning angle to locate in time and space some basic behaviour 
of seabirds, such as foraging, in flight and resting on water. In this study we 
evaluated the efficiency of different models to determine the foraging areas of 
Scopoli´s shearwaters (Calonectris diomedea): First-Passage Time Analysis, 
Hidden Markov model, and the recently developed Expectation-Maximization 
binary Clustering approach. For this study, we have tracked 14 Scopoli´s 
shearwaters using dataloggers recording GPS position with a sample interval 
every 10 seconds and acceleration at 25Hz. We then used an automated 
method to identify foraging events of tracked birds from accelerometer data 
only. This method has been recently proved to be very accurate in determining 
foraging attempts, even in shallow diving species such as the Scopoli´s 
shearwater. We sub-sampled the GPS data to a fix every 20, 30, 60, 120, 300 
and 600 seconds and extracted foraging locations using each method at the 
different time scales. We then compared the so obtained foraging locations to 
the foraging attempts extracted from the accelerometer data using GIS 
juxtaposition function and determined the efficiency of each method at the 
different time scales. Our study highlights the importance of evaluating 
carefully applied methods and set GPS sampling intervals, when determining 
the foraging locations in seabirds. 
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Recent technology has made available small and accurate devices such as 
accelerometers and Time Depth Recorders (TDRs) which can be deployed on 
marine birds for several days. While TDRs have been specifically designed for 
measuring depth, accelerometers are increasingly used to identify body 
movements and behaviour. Sometimes a TDR might not be sensitive enough to 
identify all dives in shallow diving bird whereas an accelerometer might reveal 
more subtle behaviours at a smaller temporal scale. Here, we compared data 
recorded on the same bird equipped with an accelerometer and a TDR to 
determine which of the two instruments was more useful and reliable to 
detect diving events. The study was performed on Scopoli's shearwaters 
(Calonectris diomedea) breeding in Linosa island, Italy. We equipped birds of 
both sexes with data-loggers with accelerometers and TDRs on the same 
board. The accelerometer was set at 25 Hz while the pressure sensor of the 
TDR was set to record data at 1 sec interval. We therefore compared the dives 
identified with the accelerometer with those detected by the pressure sensor. 
We found that the accelerometers could reveal dive bouts shorter than 1 sec 
whereas the shortest detectable dive with TDRs was of about 2 seconds. The 
accelerometers could help to identify about 95% of the dives detected by the 
TDRs. However, the accelerometers also detected almost twice as much dives 
shorter than 2 sec, which could not be detected by TDRs. Differences in the 
number of dives between sexes and between day and night were similarly 
detected by the two instruments. This study showed that accelerometers can 
more sensitive than TDRs for identifying dive bouts (when depth is not 
important) in shallow diving seabirds.  
  



            

         6th International Albatross and Petrel Conference                        Barcelona, September 2016                                                          

Poster abstracts - 163 

 

 
Geolocators do not affect blood oxidative balance and body 

mass in Scopoli’s shearwater (Calonectris diomedea) 
 

David Costantini1, Martina S. Müller2, Bruno Massa3, Giacomo Dell'Omo4 
1Department of Biology, University of Antwerp, Belgium 2Graduate School of 

Environmental Studies, Nagoya University, Japan 3University of Palermo, Department 
of Agriculture and Forest Science, Italy 4Ornis italica, Italy 

 
In recent years, the use of geolocators has opened windows into the lives of 
many bird species, such as those living in offshore marine environments, 
showing that such devices may provide important biological information about 
the movement of animals. The application of geolocators to free-living birds 
does not appear, however, to be cost-free. Several studies showed that birds 
carrying a geolocator may differ from those not carrying a geolocator for traits 
like physiological endpoints, reproduction, or survival. In this study, we tested 
whether carrying a geolocator affects the individual oxidative balance and 
body mass in Scopoli’s shearwaters (Calonectris diomedea). We relied on 
markers of oxidative balance and body mass because they may influence 
fitness perspectives in this seabird species. Our data gathered on 36 birds from 
the breeding colony on Linosa island show that shearwaters carrying a leg-
mounted geolocator weighing less 3% of the body mass for ten months have 
values of oxidative damage, non-enzymatic and enzymatic antioxidant 
protection, and body mass similar to those of control shearwaters, i.e. not 
carrying a geolocator, over the study period. The lack of effects of geolocators 
occurred in both males and females. In conclusion, our work suggests that the 
use of geolocators to track Scopoli’s shearwaters does not appear to harm the 
birds. 
  



            

         6th International Albatross and Petrel Conference                        Barcelona, September 2016                                                          

164 - Poster abstracts 
  

 
Sexual size dimorphism and sex ratio in the Atlantic Petrels 

(Pterodroma incerta) (Procellariidae) off southern Brazil 
 

Nicholas W. Daudt1, Ismael Franz2, Glayson A. Bencke3,  
Maurício Tavares1, Paulo H. Ott4 

1Section of Ornithology, Natural History Museum of Federal University of Rio Grande 
do Sul, Brazil 2Feevale University, State of Rio Grande do Sul, Brazil 3Section of 

Ornithology, Natural History Museum of Zoobotanic Foundation of Rio Grande do Sul 
4State University of Rio Grande do Sul, Brazil 

 
Sexual size dimorphism (SSD) is an evolutionary feature that influences 
breeding and feeding behaviours of many bird species, as well as their 
migration and dispersion routes in the marine environment. Gadfly petrels of 
the genus Pterodroma are one of the most diverse groups among the 
procellariiform birds, but curiously very few studies have evaluated the SSD 
among them. Here, we investigated SSD and sex ratio of Atlantic Petrels (P. 
incerta) found dead in southern Brazil (~30°S), between 2004 and 2014, 
including those affected by the passage of the hurricane Catarina. A total of 89 
individuals of P. incerta were analysed, including both fresh specimens found 
dead on the beach and skin birds from museum collection in southern Brazil. 
Twelve linear measurements were taken from the specimens. Sex 
determination was based on the macroscopic inspection of gonads or on 
specimen labels. A generalized linear model was used to generate two 
discriminant functions that could predict the sex of the birds. The sex ratio was 
biased toward females (F:M ratio = 3.5:1). Males were on average larger than 
females in all measurements, but the most expressive differences were found 
in bill depth and width. The discriminant functions proposed use culmen-depth 
plus head-bill-length, and culmen-depth-at-nostrils plus tarsus. Both equations 
correctly identified the same percentage for males and females in the sample 
(85% accuracy in sex identification). To the best of our knowledge, these 
discriminant functions showed the best allocation rate reported for the gadfly 
petrels. Future ecological and behavioural studies are needed to clarify the SSD 
in the genus and the disparity of Atlantic Petrels sex ratio in southern Brazil. 
However, the SSD observed in gadfly petrels may be directly linked to 
courtship and breeding cycle behaviours, owing to differences in energy 
requirements and territorial defense.  
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Investigation of fallout events in Hutton’s shearwaters 

(Puffinus huttoni), Kaikōura, New Zealand 
 

Lorna Deppe1,2, Sharyn Goldstien1, Lindsay Rowe2, Nicky McArthur2, 
William Lonsdale2 

1University of Canterbury 2Hutton's Shearwater Charitable Trust 
 
The nationally endangered Hutton’s shearwater/Kaikōura tītī is the only 
seabird globally to breed in an alpine environment, at altitudes between 1,200 
and 1,800 m above sea level. Only two breeding colonies remain to date in the 
Seaward Kaikōura Range in the South Island of New Zealand. Chicks fledge the 
nest from early March to early April, departing the colonies at night to 
undertake their maiden flight down to the sea. The Kaikōura township lies 
within the species estimated flight path and each season fledglings have been 
found grounded, an event known as fallout. Fallout numbers appear to have 
increased in recent years, causing concern for population impacts. A 
community based conservation group, the Hutton’s Shearwater Charitable 
Trust (HSCT), which was formed to encourage and promote the conservation, 
research, public education and sustainable management of the species, has 
been instrumental in raising public awareness to rescue grounded birds, to 
investigate the factors causing fallout events, and to liaise with local 
authorities with regards to the implementation of mitigation measures. Our 
poster will report the results of an ongoing study run by the University of 
Canterbury in collaboration with the HSCT, aiming to a) establish a reliable 
estimate of how many birds crash land each season, b) analyse the spatial 
distribution of fallout in relation to different types of light sources and 
densities, as well as compare numbers of birds found in light vs. dark areas, 
and c) investigate the effect weather conditions and moon phase have on local 
fallout events. In order to enhance data coverage we circulated a ‘public 
spreadsheet’, which enabled community members finding and rescuing 
grounded birds to aid in data collection. Moreover, ‘real-life’ data is provided 
to local schools for statistical course work and inclusion in data analyses.  
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Using satellite imagery to count nesting short-tailed 

albatross in the Senkaku Islands 
 

Jane Dolliver1, Robert M. Suryan2, Christopher Noyles3, Ellen Lance4,  
Erin Knoll5, Catherine Yeargan5 

1Oregon State University 2Hatfield Marine Science Center 3Bureau of Land 
Management 4Bonneville Power Administration 5U.S. Fish and Wildlife Service 

 
An accurate count of the breeding population of short-tailed albatross 
(Phoebastria albatrus) is critical for assessing whether the species meets the 
U.S. endangered species recovery criteria. Approximately 20% of the 
population nests on the Senkaku Islands, however, because of territorial 
disputes between Japan and China, a nesting population count has not been 
conducted on this island since 2002. We are initiating a study to test the 
efficacy of satellite-based counts of nesting albatross using DigitalGlobe’s 
WorldView-2 & 3 satellites (0.5-0.3m monochromatic resolution) and ENVI 
image processing software. We will compare satellite-based counts with 
ground counts of three species of albatrosses (short-tailed, black-footed, P. 
nigripes, and Laysan, P. immutabilis) at multiple colonies in Hawaii and Japan 
to test species identification accuracy and determine the correction factor(s) 
needed to ground truth satellite counts of unknown populations on the 
Senkaku Islands Preliminary assessments are promising for separating nesting 
short-tailed albatross from other ground-nesting species. These methods could 
be broadly applied to many land-based populations in remote and/or 
inaccessible areas and at more frequent intervals, especially where human 
presence impacts ground-based estimates or impacts other species. 
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Searching for the elusive Tahiti petrel in a context of multi 

terrestrial threats in New Caledonia 
 

Sylvain Dromzée1, Karen Bourgeois1, Eric Vidal1 
1Institut Méditerranéen de Biodiversité et d’Ecologie marine et continentale (IMBE) 

 
Pseudobulweria is the most endangered genus of seabirds since out of the five 
species it gathers one is already extinct and three are critically endangered. 
Compared to other Pseudobulweria species, the Tahiti Petrel (P. rostrata) 
seems to benefit from a better status as it is classified as Near Threatened. 
However, its biology and distribution are poorly known and its populations 
could be declining. Supposedly widespread across few archipelagos of the 
tropical Southern Pacific (American Samoa, French Polynesia, Fiji, Vanuatu, 
New Caledonia), populations do not seem to exceed a few thousands of pairs. 
So far New Caledonia stands for the stronghold of this species housing the 
whole population of one of the two subspecies: P. rostrata trouessarti. The 
New Caledonian population is currently facing two major terrestrial threats: 
introduced mammals (feral cats, dogs, pigs, deers and rats) and habitat 
destruction by mining activities. Because (i) it breeds in loose colonies of less 
than a dozen pairs, (ii) colonies can be found quite far inland at altitudes of 
200-1600 m or on small islets, generally within forest or scrub habitats, and (iii) 
the breeding season is not well established and is suspected to occur year-
round, this cryptic species breeding grounds are very difficult to locate and 
thus its populations are hard to monitor and survey. We used spotlighting, the 
monitoring of vocal activity and burrowscoping to determine the New 
Caledonian subspecies breeding season and to locate breeding grounds, 
particularly within mining mountains (3 study sites) where the species is 
particularly threatened. Our results suggest that, despite a widespread 
distribution across the New Caledonian main island, the Tahiti petrel breeding 
habitat is highly deteriorated by mining activity both through direct habitat 
destruction and through the facilitation of introduced predator presence. 
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Observe petrels at night like into day... 

 
Jérôme Dubos1, Gérard Millischer2, Martin Riethmuller3,  

Yahaïa Soulaimana Mattoir3, Benoit Lequette4, Patrick Pinet4 
1UMR ENTROPIE, Université de la Réunion 2Parc national du Mercantour 3Société 

d'Etudes Ornithologiques de la Réunion 4Parc national de la Réunion 
 
Nocturnal species like petrels and shearwaters are particularly difficult to study 
and monitor with standard methods. This is particularly the case for burrow-
nesting species that breed at inaccessible cliffs, like in Réunion Island. As most 
of these species are very vocal at breeding colonies, numerous studies involve 
acoustic surveys to locate breeding sites and monitor population trends. 
However acoustic surveys are very challenging for very rare and elusive species 
because the likelihood of recording vocalization is reduced by their extremely 
small population size. Pseudobulweria is the rarest genera of petrels in the 
world, and 3 of the 4 existing species suffer from a critical lack of knowledge, 
including basic information on their breeding location. The goal of the Life + 
Petrels project is to innovate research and conservation actions to save the 
critically endangered Mascarene petrel (P. aterrima), an endemic seabird of 
Reunion Island, classified as one of the rarest seabirds in the world. We used 
infrared military binoculars, design by Sagem company, to test the feasibility of 
night observations of small seabirds. In this poster, we will present these 
specific infrared binoculars, and their characteristics, and present our results in 
terms of detection and observations of nocturnal species. We will also present 
interactive results, showing different movies, in particular the first 
observations of the Mascarene petrel flying over breeding areas. These first 
results clearly show that the use of infrared binoculars should facilitate the 
discovery and monitoring of many other cryptic endangered nocturnal species.  
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Migratory routes and wintering areas of Pink-footed 

Shearwaters (Ardenna creatopus) 
 

Jonathan J. Felis1, Josh Adams1, Ryan Carle2, Peter J. Hodum2,  
Valentina Colodro2, Verónica López2, Seth Newsome3 

1US Geological Survey 2Oikonos Ecosystem Knowledge 3University of New Mexico 
 
The Pink-footed Shearwater, Ardenna creatopus, is listed as in danger of 
extinction by Chile and under Annex 1 of ACAP, with an estimated global 
population of approximately 56,000 individuals. This species is an endemic 
breeder in Chile, but travels during migration as far north as the United States 
and Canada. We tracked A. creatopus post-breeding movements using satellite 
tags in order to identify important non-breeding areas at sea. We deployed 
satellite tags on shearwaters at breeding colonies in Chile (2006, n = 5; 2011, n 
= 9; 2013, n = 6; and 2015, n = 10 birds) and at non-breeding areas at sea off 
southern California (2009, n = 5; and 2013, n = 7 birds). Satellite tags typically 
transmitted for up to five months. The non-breeding period for A. creatopus 
lasted 6 months (May – October). Post-breeding adults exhibited two winter 
migration strategies: approximately 30% of tagged individuals travelled ~2500 
km north from their colonies to winter off Peru and 70% travelled ~8000–
11,000 km north to winter off western North America (Mexico to 
southernmost Canada). This division also was supported by stable isotope 
results from feathers grown by un-tagged birds during their non-breeding 
period. Individuals wintering in North America spent time off Peru on both legs 
of the migration (mean = 16 days each way). Although only 30% of individuals 
wintered off Peru, the population overall spends almost half the non-breeding 
period there when accounting for post- and pre-breeding stopovers together 
with cumulative time off North America; therefore, the ocean off Peru serves 
as a migratory bottleneck and is disproportionally important for the entire 
breeding population. High-use wintering areas included continental shelf and 
slope waters off Trujillo to Lima (Peru), central Baja California (Mexico), 
southern to central California (USA), and northern Oregon (USA) to southern 
Vancouver Island (Canada).  
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Procellariforms in the Iberian Seabird and Marine Mammal 

Monitoring Network (RAM): 8 years of study in 
Mediterranean Sea and Gulf of Cadiz 

 
Ponç Feliu1, Luis Aleixos2, Juan Luis Bort3, Antonio Fuentes2,  

Rafael García2, Salvador García-Barcelona4, Diego Jerez5, Blas López6,  
Joaquín López7, Xulio Valeiras4 

1Parc Natural de Cap de Creus 2Red de Observadores de Aves y Mamíferos Marinos 
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d'Ornithologie du Maroc (GOMAC) 6Sociedad Española de Ornitología 7Grupo Ibérico 
de Aves Marinas (GIAM) 

 
The Iberian Seabird and Marine Mammal Monitoring Network (RAM) is a long 
term project of citizen science on periodic observations from capes with the 
aim to describe the communities of both, seabirds and cetaceans along Iberian 
coast. This Project started in 2005 as consequence of the scarcity of monitoring 
seabirds programs in Spain. The RAM uses a standardize methodology of 
observation, which is why the observers go to the capes at the same time once 
a month. The observers are volunteers, and each one of the capes has a 
responsible ornithologist that validates the observations (the same since 
started the project). In this work, a dataset of the years 2008-2015 from 8 
representative spots of Levantine coast, Alboran Sea, Strait of Gibraltar and 
the Gulf of Cadiz were used: Cape of Creus (Girona), Borriana harbour 
(Castellon), Cullera (Valencia), Cape of Palos (Murcia), Melilla, Point of 
Calaburras (Malaga), Ceuta and Chipiona Light (Cadiz). Eight species of 
shearwaters and storm petrels were recorded in 768 observation days (96 days 
per cape). We use birds/hour as abundance index. The species with the highest 
abundance were Cory's, Balear and Mediterranean shearwaters respectively. 
The abundance of the species differed between capes and months. Several 
observations were very interesting, like some notable presence of the critically 
endangered species Puffinus mauretanicus (>16,000 birds in one day in 2009 at 
Cullera and >4,000 in 2015 at Cape Palos). In short, we report the first results 
of RAM concerning to procellariforms, demonstrating the usefulness of this 
Project in the long term getting qualified information for the study of status 
and migrations of these species. 
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Tracing the evolutionary history of migratory behaviour in 
shearwaters with reduced-representation sequence data 

 
Joan Ferrer-Obiol1, Jacob González-Solís2, Marta Riutort1,  

Julio Rozas1 
1Departament de Genètica, Microbiologia i Estadística, Universitat de Barcelona 

2Biodiversity Research Institute (IRBio) and Department of Animal Biology, University 
of Barcelona 

 
Shearwaters (Family Procellariidae) are a diverse taxonomic group of pelagic 
seabirds with a worldwide distribution. Shearwater species exhibit contrasting 
intra and interspecific migratory strategies and thus, they provide an excellent 
model for investigating the evolution of migratory behaviour. For that, it is 
instrumental to have well-resolved phylogenetic relationships of these 
organisms. Nonetheless, understanding their systematics has been challenging. 
Previous phylogenetic studies using fine-scale morphological details, 
osteological characters and single mitochondrial gene sequences have 
provided poor resolution. Genotype-by-sequencing methods have 
revolutionized the field of molecular ecology. Despite their success in resolving 
recent radiations, their application in molecular phylogenetics remains 
somewhat limited. Here, we are generating genomic data for every species and 
subspecies of shearwater to try building a robust phylogeny of the group. As a 
first step, we assessed the utility of double-digest restriction site-associated 
DNA sequencing (ddRADseq) to resolve the phylogenetic relationships of the 
three recently radiated shearwater genera (Ardenna, Calonectris and Puffinus). 
We discuss the suitability of the ddRADseq method and the implications of the 
obtained tree on the biogeographical history of the group in relation to the 
evolution of the migratory behaviour. 
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Updating seabird bycatch in the Spanish drifting longline 
fisheries based in Mediterranean Sea: years 2009 to 2014 

 
Salvador García-Barcelona, José Carlos Báez, David Macías,  

Matxalen Pauly Salinas 
Spanish Institute of Oceanography 

 
The Spanish Institute of Oceanography finances an Onboard Observer Program 
annually since 1999. The information collected is used to assess the status of 
the resources of large pelagic species. Information on catches of birds, reptiles 
and marine mammals is also collected. The area where the fleet operates is the 
western Mediterranean, although a part of the fleet moves to the Canary 
Islands and southern Portugal during a part of the year. During the years 2009 
to 2014 were observed 2714 fishing sets (5,496,463 hooks) corresponding to 7 
different types of longlines (depending on the target species and technical 
characteristics of the gears). The limits of the geographical framework covered 
were defined by 23ºS, 42ºN, 13ºE and 22ºW. In the studied period 696 
seabirds were caught corresponding to 9 different species. The most caught 
species was the Cory's shearwater with 240 exemplars, followed by Audouin's 
Gull with 127. The higher catch per unit effort corresponded to the Yellow-
Legged Gull caught in longline targeting small tunas (0,165 birds/1000 hooks –
it corresponds only to a few fishing sets observed in 2013 during the close 
season for swordfish-), Cory's shearwater caught in longline targeting 
swordfish (0,103 birds/1000 hooks, X=0.067 ±0.14 SD) and Audouin’s Gull 
caught in longline targeting albacore (0.053 birds/1000 hooks, X=0.08 ±0.11 
SD). April was the month with the higher catch rates. Regarding its distribution, 
wintering birds like Northern Gannet and the Great Skua were more abundant 
in the Gulf of Cadiz and Alboran Sea; procellariformes nesting in the Balearic 
Islands as Balearic and Cory's shearwaters were more abundant close and 
around the archipelago; and larids like the Yellow-Legged and Audouin's Gull 
were more abundant close the shore of both the Levantine region and in the 
Balearic archipelago. These results confirm an increase of the catches respect 
to the previous time series 2000-2008 possibly due to a better sampling 
coverage. 
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Importance of genetic analyses to identify the genre 

Puffinus: a massive catch event as a case study 
 

Salvador García-Barcelona1, Maite Louzao2, José María Ortiz de Urbina1, 
Javier Juste3, Juan Luís García-Mudarra3, Esther Camacho Vacas,  

David Macías1 
1Spanish Institute of Oceanography 2AZTI Fundazioa 3Estación Biológica de Doñana 
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Massive catch events in fishing gears are rare and poorly reported. However, 
they are a high potential threat to endangered species. In the case of the 
critically endangered Balearic Shearwater (Puffinus mauretanicus), incidental 
catches in the surface longline by the Mediterranean fleet are not common, 
but depend on the type of gear and fishing area. Given that the Balearic 
Shearwater can be easily confused by the more abundant Mediterranean 
Shearwater (P. yelkouan), incidentally caught individuals can be attributed to 
any of the two Puffinus species found in the area. On January 2015, 145 
shearwaters belonging to the genre Puffinus were caught in a single fishing 
operation in the vicinity of the Ebro Delta. This dramatic event occurred during 
the setting of a drifting surface longline targeting small tunas, in which 
fortunately a scientific observer was present. Out of the caught shearwaters, 8 
were released alive, while 137 died. A total of 99 birds could be frozen and 
muscle samples were taken to confirm molecularly species identification, since 
both the Balearic and Mediterranean shearwaters share very similar 
phenotypic traits. The amplification and sequencing of a 900 bp fragment of 
the mitochondrial Cytochrome b gene allowed to confirm unequivocally that 
64 birds corresponded to P. yelkouan (64.6%), whereas 34 belonged to the 
species P. mauretanicus (35.4%). By applying these percentages to all birds 
caught, 50 and 95 Balearic and Mediterranean shearwaters were captured, 
respectively. These results suggest that the number of Balearic shearwaters 
caught in fishing gears, although still high, could be lower than previously 
thought and stress the importance of genetic analysis to discriminate sibling 
species accurately. 
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Evaluating the conservation status of De Filippi's Petrel, a 

poorly known Chilean endemic 
 

Peter J. Hodum1,2, Paola Gonzalez1, Christian Lopez1,  
Sara de Rodt3, Guillermo Araya4 

1Oikonos Ecosystem Knowledge 2University of Puget Sound 3Island Conservation 
4Corporacion Nacional Forestal 

 
Gadfly petrels of the genera Pterodroma and Pseudobulweria are the second 
most threatened group of seabirds behind albatrosses. Despite this worrying 
conservation status, many Pterodroma species remain poorly studied and lack 
current population assessments. One such species, De Filippi’s Petrel 
(Pterodroma defilippiana), is a Chilean endemic with a breeding distribution 
restricted to two island groups, the Juan Fernández and the Desventuradas 
islands. The species is listed as Vulnerable by BirdLife/IUCN, but empirically 
derived population estimates are lacking and little is known about its basic 
ecology. Our objectives were to reevaluate the conservation status of De 
Filippi’s Petrel by means of population surveys and colony mapping on their 
breeding islands, characterization of breeding habitat and evaluation of on-
colony threats. In the Juan Fernández Islands, De Filippi’s Petrels breed 
principally on a single island, Santa Clara. The species is a breeding habitat 
specialist, nesting exclusively on slopes beneath and adjacent to scree and 
boulders. The breeding population in the Juan Fernández Islands is estimated 
to be approximately 477 pairs. By training and hiring a local fisherman to 
conduct surveys, we obtained a breeding population estimate of 
approximately 2300 pairs for San Ambrosio Island in the remote 
Desventuradas. Most breeding populations are currently free from on-colony 
threats, although feral goats on San Ambrosio may disrupt breeding efforts. 
Our estimate of 2777 breeding pairs for the species is considerably less than 
the 10,000 pairs upon which its Vulnerable classification is based, suggesting 
that uplisting to Endangered may be warranted. 
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Current status of endangered Bryan’s shearwaters in the 

Bonin Islands in Japan 
 

Kazuo Horikoshi1, Hajime Suzuki1, Kazuto Kawakami2, Hayato Chiba1 
1Institute of Boninology 2Forestry and Forest Products Research Institute 

 
The Bryan’s shearwater (Puffinus bryani) was described as a new species in 
2011 based on a specimen from the Midway atoll. However, no information 
has been reported in the Hawaiian Archipelago since 1991. Two alive birds 
were rescued and four carcases were found in the Bonin Islands in Japan 
between 1997 and 2011. Then, we have started to investigate the breeding 
distribution and habitat preference using acoustic and fossil records. So far, we 
have succeeded to record the voices at least at four inhabited islands in the 
two island groups, and we confirmed the breeding birds at one island. The 
Bryan’s shearwaters visit the islands during winter season (November through 
May). The breeding sizes of each island seem to be very small and alien rats 
might affect the survival of the endangered shearwater seriously. 
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Genetic diversity of the two endemic endangered Petrels of 

Reunion Island (Indian Ocean) 
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The tropical gadfly petrels (genera Pterodroma and Pseudobulweria) are 
among the least known and most vulnerable seabirds of the world. The 
endangered Barau’s Petrel (Pterodroma baraui) and the critical endangered 
Mascarene Petrel (Pseudobulweria aterrima), both endemic to Réunion Island 
(Indian Ocean), are threatened by introduced predators (cats, rats) and by 
massive urban-light induced mortality. The Mascarene petrel is one of the 
most endangered birds of the world, with a total population size of possibly 
less than 50 breeding pairs. Assessing extinction risk and determining 
appropriate conservation plans for these species is thus extremely urgent. 
Both species have recently received considerable scientific attention and both 
are the target species of the Life+ Pétrels program (2014-2020). We examined 
the genetic diversity (allelic richness, heterozygosities and inbreeding) and 
estimate effective population size of both species in order to assess extinction 
risk and to implement adapted conservation measures. For each species, 
fifteen polymorphic microsatellite loci were used to investigate population 
genetics. The study includes 273 Barau’s Petrel sampled in two different 
colonies, and 18 Mascarene Petrels. Effective population size, a key parameter 
for monitoring the genetic health of threatened populations, was estimated 
using several methods and discussed in term of species extinction risk due to 
genetic, demographic or environmental stochasticity. Connectivity between 
the two main colonies of Barau’s Petrel was also examined to test the fine 
scale genetic consequence of philopatry in this species. 
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A global meta-analysis of seabird breeding phenology: are 

birds adjusting their breeding season? 
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1Institute of Evolutionary Biology, University of Edinburgh, UK 2Centre for Ecology & 
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Environmental conditions in marine ecosystems are highly dynamic, causing 
fluctuations in availability of resources across space and time. These 
fluctuations are exacerbated by long term local, regional and large scale 
climatic trends, and are expected to increase as climate change escalates. To 
ensure successful reproduction, seabirds should adjust laying to avoid 
becoming mismatched with resources. Numerous studies have demonstrated 
trends in breeding phenology and identified some of the environmental 
drivers, yet we lack a clear understanding of the regional and global variation. 
A holistic understanding is therefore needed to assess the likely demographic 
consequences of phenological change among the world’s seabird populations. 
We combined 100+ long-term data sets on breeding phenology, representing a 
wide-ranging and diverse subset of seabird species. Using a phylogenetic meta-
analysis we (i) identified trends in breeding phenology across regions, taxa and 
life-histories, and (ii) quantified the underlying environmental factors. We 
present results which demonstrate the effects of phylogeny on plasticity of 
breeding phenology, and analyses of local and large scale climate cues driving 
breeding phenology on a global scale. These results provide a much needed 
synthesis of the effects of a dynamic climate on seabird breeding phenology in 
the face of increasingly extreme climatic events. 
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Diet analysis of wedge-tailed shearwaters by DNA 

metabarcoding of feces in the Ogasawara Islands, an 
UNESCO Natural World Heritage Site 

 
Taketo Komura1, Haruko Ando2, Kazuo Horikoshi3,  
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1Kyoto University 2National Institute for Environmental Studies 3Institute of 
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The Ogasawara Islands are known as biodiversity hotspots and holds 15 
breeding seabird species. Diet information of these seabirds is important to 
understand the mechanism of their niche partitioning and to establish 
appropriate methods for ex-situ conservation and reintroduction. However 
their diet is rarely understood due to difficulty in comprehensive data 
collection by field observation and stomach contents analysis. Then we tried to 
clarify seabird’s diets by fecal analysis based on DNA metabarcoding, that is 
noninvasive and high resolute method. We targeted one of the common 
species in the Ogasawara Islands: the wedge-tailed shearwater Puffinus 
pacificus. We collected fecal samples in May 2015 as pre-breeding period 
(N=68) and September 2015 as rearing period (N=96) at Minami-jima Island, 
and extracted DNA from these samples. Using vertebrate-specific universal 
primer, part of the mtDNA 12S region was amplified from each sample, and 
was sequenced by the Ion Torrent Sequencer. Taxon identification of the 
obtained sequences was conducted by BLASTN algorism referring the NCBI 
nucleotide database. As a result, sequences of 20 fish families were detected 
from fecal DNA. Myctophidae and Scopelarchidae, which live in deep sea, and 
Exocoetidae, which is flying fish were detected in both periods in high 
frequency. Therefore deep-sea fishes and flying fishes were found to account 
for a large part of the wedge-tailed shearwater’s diet. Interestingly, large fishes 
such as Molidae and Scombridae, and demersal fishes Mullidae were also 
detected. It seems that these fishes were fed when they were juvenile or 
spawns and the results were consistent with the life history of the prey fishes. 
This study showed DNA metabarcoding from feces may be applicable for diet 
analysis of endangered species for the future study. 
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Connecting South America fisheries to Antarctica through 

individual spatial segregation on a seabird population 
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José C. Xavier2, Maria V. Petry3 
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Fisheries are one of the most impacting human activities in the ocean. 
Overfishing leads to the collapse of fish stocks and the impact of incidental 
bycatch contributes to the decline of many seabird populations. However, 
easily accessible food resources from fishing discards may also increase the 
productivity of marine vertebrates. In this study we evaluated the relation of 
individual size and distribution of Southern Giant Petrels Macronectes 
giganteus breeding in Elephant Island (Maritime Antarctic Peninsula) with 
overlap with fisheries activities. We tracked the year-round distribution of 16 
females and 15 males by geolocation, and calculated the mean value of fishing 
intensity inside individual foraging area (50% Kernel Density) by using vessel 
density data. We verified that individuals used consistently the Patagonia 
waters on the Argentina coast and Falkland Island waters during part of the 
non-breeding period, where there is a sexual-and size-mediated overlap with 
fishing activities, as smaller individuals tend to disperse towards northerly 
waters where fisheries are more intense. The breeding population size (from 
1970 to 2011) is significantly related with the pelagic, coastal and squid fishing 
landings off Argentina and Uruguay waters, with a growing trend of 6.4 
breeding pairs per year. South America populations of Southern Giant Petrels 
are known to feed on fishing discards, particularly from trawlers and jiggers, 
this is assumed to have caused a population increase. That may be the case for 
the Elephant Island population as well. It is possible that the smaller individuals 
take advantage of the Patagonia fisheries as a food source during the non-
breeding period, with increasing population consequences, however more 
analysis are necessary to fully prove this. On the other hand, as a species that 
present low rate of bycatch on fisheries, we would not expect important 
negative consequences on its interaction with fisheries. 
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Delayed hatching times in a colony of Wilson's storm petrels 

on King George Island from 1996 to 2016 
 

Nadja D. Kuepper1, Marcela M. Libertelli2, Néstor Coria2,  
Petra Quillfeldt1 

1Justus-Liebig-University of Gießen 2Instituto Antártico Argentino 
 
Wilson's storm petrels Oceanites oceanicus are the smallest endotherm 
animals breeding in the extreme environmental conditions of Antarctica. As 
summers are short, they only have limited time to raise their chicks and their 
breeding success depends on weather conditions like snow, sea ice cover, 
temperatures and food abundance, which is linked to these. In this study we 
present data on hatching dates of one Wilson's storm petrel colony on King 
George Island, South Shetland Islands, from 1996 - 2003 as well as from 2015 
and 2016. During this time span one can see that hatching occurred at a later 
point of time during recent years than 13 - 20 years ago. This could be a result 
of global climate change, which is expected to result in more snow, as well as a 
decreased ice cover. More snow could block the access to breeding sites for 
longer times in southern spring and summer, decreased sea ice cover result in 
longer distances to fly during the pre-laying exodus. Together these changes 
could explain the delayed egg laying period, which was also found in other 
Antarctic species. In former studies it was shown that later hatching chicks 
could develop more rapidly but hence may fledge with less resources and a 
lower degree of development. In a broader context we want to address 
whether this flexible development is linked to energy saving strategies like 
torpor, which might be important to survive unfavourable weather conditions 
during the breeding season. 
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Procellariiforms of Maranhão: first field data on species 
occurrence and phenology in a northern Brazilian coast 

 
Carlos Martínez 

Universidade Federal do Maranhão 
 
Northern Brazilian coastline is almost 3,000 km, laying from West-Northwest 
to East-Southeast, between Oyapoc River (4° 27’ N, 51° 35’ W), and Calcanhar 
Cape (5° 10’ S, 35° 29’ W). Currently, there are almost no available field data 
on procellariiform occurrence for such an extensive region of equatorial 
Atlantic. I present some field data about procellariiform occurrence and 
phenology in those waters. The work was performed in Maranhão State, 
between 1° 10’ S, 45° 00’ W and 2° 35’ S, 42° 40’ W, covering a coastline of 
around 400 km. That coast is highly indented, with mangrove turbid waters, so 
it is likely to sight procellariiforms from the coast only in some prominent 
spots. Ten daily surveys were performed by fishing boat between 2011 and 
2016 in several different sites, while twenty daily surveys were performed 
from two prominent land spots between 2008 and 2016. Both boat and land 
surveys were performed in different seasons, while more frequently from Nov 
to May. Also, previous records were included in order to report some 
additional species. Birds from Calonectris diomedea group were recorded in 
seven daily surveys, in three different years, and all the records felt between 
Dec 15th and Jan 2nd. Most birds could not be identified to species level. From 
the few birds identified to species, six were C. edwarsii, two C. borealis, and C. 
diomedea identification remained probable. All Calonectris birds numbered 
around 80. Oceanites oceanicus was reported in two daily surveys, between 
Apr 15th and 16th in the same year, with an additional previous record from 
Apr 21st. All birds numbered 12. Four Puffinus gravis were recorded in a single 
day in Dec 2008. Other species were recorded only once each, including 
Procellaria cinerea, Pterodroma feae, Bulweria bulwerii and Oceanodroma 
castro. Some Calonectris species could be regular in December (maybe C. 
edwarsii) and O. oceanicus could be regular in April. Nothing conclusive could 
be said about any other species. 
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Factors affecting plasma chemistry values of the Black-

Browed Albatross  
 

Virginia Morandini, Miguel Ferrer 
Estación Biológica de Doñana (EBD-CSIC) 

 
Studies in long-lived endangered birds have given reference values for some 
blood chemicals of metabolic, veterinary, ecological and/or taxonomic interest. 
However, the variations in such values with physiological and external factors 
are poorly known. In the present study, the influence of sex and age, and local 
environment was tested on up to 11 plasma values of the Black-browed 
Albatross (Thalassarche melanophrys). Our results showed that differences 
between sexes were not significant for any of the studied parameters. 
Conversely, age had a significant effect on a number of metabolites, inorganic 
ions and enzyme activities. In particular, age-related differences in glucose, 
triglyceride, urea, uric acid etc, suggested that the relative metabolic rate was 
higher in chick than in adult albatrosses. A significant negative correlation 
between ALP and tarsus length in adult (breeding) Black-browed Albatrosses 
was found, suggesting prolonged ossification activity in the legs even in adult 
birds. 
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Are Southern Ocean albatrosses and petrels carriers of 

zoonotic Campylobacter? 
 

Elisabet Moré1, Teresa Ayats1, Virginia Aragón1, Monica Aguilera1,  
Peter G. Ryan2, Jacob González-Solís3, Marta Cerdà-Cuéllar1 

1Centre de Recerca en Sanitat Animal (CReSA), IRTA 2Percy FitzPatrick Institute, DST-
NRF Centre of Excellence, University of Cape Town 3Biodiversity Research Institute 

(IRBio) and Department of Animal Biology, University of Barcelona 
 
Human presence in Antarctica and the Subantarctic has increased in the last 
few decades following growth in ship-borne tourism, commercial fisheries and 
scientific research. This may increase the likelihood of zoonotic bacteria, such 
as Campylobacter spp., being introduced to the region, particularly through 
birds scavenging on human waste. Thermophilic Campylobacter species are the 
main cause of human gastroenteritis worldwide, with C. jejuni, C. coli and C. 
lari responsible for most human infections. Campylobacter has seldom been 
recorded in Southern Ocean fauna, but there is little information on their 
occurrence in scavenging seabirds such as albatrosses and petrels. We studied 
the presence and genetic diversity of thermophilic Campylobacter in fecal 
samples from petrels (n=123) and albatrosses (n=18) at three Antarctic and 
Subantarctic islands (Livingston, Gough and Marion Islands) from 2008 to 2011. 
Isolates were identified to species level by PCR and genetic diversity analyzed 
by PFGE and MLST. The resulting PFGE-restriction profiles were compared with 
Campylobacter isolates from other scavenging seabirds (mainly skuas and 
gulls) from the same localities and from the Falkland Islands. No 
Campylobacter spp. was isolated in albatrosses. Three southern giant petrels 
(Macronectes giganteus, one from Livingston Is. and two from Marion Is.) were 
positive for C. lari. Genotyping of these isolates showed three genetically 
different strains corresponding to three new MLST sequence types (ST). 
Limited similarities were found among C. lari isolates from petrels and other 
seabird species. Apparently, no host specificity was observed among C. lari 
strains. The diversity found among the C. lari isolates from petrels suggests 
that there are different sources of infection, with little transfer of this zoonotic 
agent across the Southern Ocean. 
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Seabirds, the IUCN Red List process, and how you can help 

 
Rocío Moreno1,2, Andy Symes1, Cleo Small2 

1Birdlife International, Cambridge Conservation Initiative (CCI), UK  
2RSPB, The Heath, UK 

 
The IUCN Red List is widely recognised as the most comprehensive global 
approach for evaluating the conservation status of plant and animal species. As 
the official Red List Authority for birds, BirdLife International, in collaboration 
with the RSPB, is currently coordinating a full four-yearly reassessment of the 
status of all bird species. Information is collated from the published literature 
and from a worldwide network of experts. This is used to evaluate the status of 
each species according to the IUCN Red List categories and criteria. 
Information on a taxon’s population size, population trends and range size are 
assessed against standard, quantitative criteria to determine its IUCN Red List 
Category and guide global conservation. It is therefore essential this 
information is kept up as up to date as possible. Albatrosses make up the most 
highly-threatened family, with all 22 species either Globally Threatened or 
Near Threatened. Penguins and shearwaters/gadfly petrels also contain a 
particularly high proportion of threatened species. BirdLife’s Globally 
Threatened Bird Forums are used to advertise proposed changes in IUCN Red 
List status and to solicit relevant information or comment from a wide network 
of experts and organisations. The fora are open to all, and you can help by 
visiting them and contributing any information that may be relevant to the 
reassessment process. This can include population and trend estimates as well 
as information on species distributions, threats or conservation actions being 
implemented. Your data will help us to prioritise vital conservation action. 
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Activity-niche segregation between planktivorous petrels  

 
Joan Navarro1, Richard A. Phillips2 

1Estación Biológica de Doñana CSIC, Spain 2British Antarctic Survey NERC, UK 
 
Understanding the at-sea behaviour of pelagic seabirds is difficult due their 
elusive lifestyles. Although the burgeoning use of biologging technology has 
improved our knowledge of the at-sea behaviour of seabirds and other marine 
predators, until recently, minimum device size meant that studies were limited 
mainly to larger species. However, in terms of abundance, many seabird 
communities are dominated by small species. In this talk, we use detailed 
information obtained from geolocator-immersion loggers to investigate the at-
sea activity-niche, year-round, of adults of four species of abundant, 
zooplanktivorous seabirds in Southern Ocean ecosystems - blue petrel 
Halobaena caerulea (n=11), Antarctic prion Pachyptila desolata (n=8), common 
diving petrel Pelecanoides urinatrix (n=3) and South Georgian diving petrel P. 
georgicus (n=3) – all tracked in the same season from South Georgia. Results 
revealed clear differences in activity patterns between species; diving petrels 
showed high and continuous activity (probably diving) during daylight hours, 
whereas blue petrels and Antarctic prions showed lower activity (fewer 
landings and longer flights) at sea during both daylight and darkness. There 
was also a strong seasonal pattern; activity patterns differed between the 
breeding and wintering periods and also between the feeding grounds used by 
each species. This at-sea activity-niche segregation was related to interspecific 
differences in diving capabilities, flight performance and feeding preferences. 
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Annual variation in the size of Short-tailed Shearwater 

(Puffinus tenuirostris) pulli prior to departure 
 

David G. Nicholls 
Chisholm Institute, Australia 

 
The Short-tailed Shearwater (Puffinus tenuirostris) breeds on islands off 
southeastern Australia. Breeding adults forage in Antarctic seas late in the 
breeding season. The size and mass of the young of the year were measured 
annually just prior to their departure from 1998 to the 2013. 
 
The wing, culmen and tarsus lengths did not vary between years. They were 
very close to adult size. The mass of the chicks fluctuated widely. There was a 
steady decline over the 14 years. 
 
The mass of pulli and their numbers at the end of the breeding season likely 
depends on (i) the parents’ condition at the beginning of the breeding season, 
and/or (ii) on their skill at foraging and (iii) the available food, Antarctic krill, 
during breeding. It is hypothesised that the mass of the pulli is primarily 
determined by the production of krill at high latitudes of the Southern Ocean 
and/or the wind systems that affect the adults’ performance commuting to 
and from the breeding colony in southeast Australia and foraging in Antarctica. 
Both possibilities will be affected by climate change. 
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The climatic influence on the inter-annual changes in the 

spatial, feeding and trophic ecology of two sub-populations 
of Macaronesian shearwaters 

 
Vitor H. Paiva1, Ana I. Fagundes2, José C. Xavier1, Filipe R. Ceia1,  

Renata Medeiros3, Jaime A. Ramos1 
1MARE–Marine and Environmental Sciences Centre, Department of Life Sciences, 
University of Coimbra, Portugal 2SPEA-Portuguese Society for the Study of Birds, 

Portugal 3Cardiff School of Biosciences, UK 
 
Changes in oceanographic conditions, shaped by changes in large-scale 
atmospheric phenomena such as the North Atlantic Oscillation (NAO), alters 
the structure and functioning of marine ecosystems. Such signals are readily 
captured by marine top predators, given that their use of foraging habitats and 
diets change when the NAO changes. In this study we assessed seasonal 
(breeding vs non-breeding) and annual (2010-2014) differences in diet, trophic 
and isotopic niche (using δ15N and δ13C values of whole blood, 1st primary, 8th 
secondary and breast feathers), foraging locations and oceanographic variation 
within foraging areas for Macaronesian shearwaters' (Puffinus baroli) during 
years of contrasting NAO values, and between two sub-tropical islands 330 km 
apart in the North Atlantic Ocean, Cima Islet (CI) and Selvagem Grande (SG). 
These two locations provide contrasting oceanographic foraging regimes for 
the birds, because the second colony is much closer to the African coast (375 
vs 650 km), and, therefore, to the upwelling area of the Canary Current. There 
was a marked environmental perturbation in 2010/2011, related with a 
negative NAO Index and lower marine productivity. This event corresponded 
to the Macaronesian shearwaters feeding farther north and west, which was 
readily seen in change of both δ15N and δ13C values, and in a higher intake of 
cephalopods. Diet and stable isotopes did not differ between sexes. 
Regurgitation analysis indicate a dominance of cephalopods in both islands, 
but prey fish were important for Selvagem Grande in 2012 and cephalopods 
for Cima Islet in 2011. Both δ15N and δ13C values were significantly higher for 
Cima Islet than for Selvagem Grande, irrespective of year, season and tissue 
sampled. Our study suggests that during years of poor environmental 
conditions Macaronesian shearwaters shift their foraging location to more 
pelagic waters, take more cephalopods and overall present a narrower isotopic 
niche. 
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A smartphone application for recording and archiving data 

when monitoring breeding populations of seabirds 
 

Alessia Palleschi1, Giacomo Dell'Omo2 
1University of Rome 2Ornis italica 

 
We developed a smart-phone application for Android platforms that can be 
used by field researchers to record and archive data during their monitoring of 
colonial seabirds. Data concerning nest position, bird attendance (including 
ring number and body measurements of adults and chicks), reproductive state, 
egg measurements, and success can be recorded using the smartphone and 
uploaded to a web database. We used MySQL based on a server and we 
synchronised communication between the smartphone and the database using 
PHP language. The whole database, including data from previous years, can be 
loaded in a simplified version into the smartphone so that the relevant 
information concerning each nest and individual are available to the 
researchers during their monitoring. We tested the application during the 
monitoring of a shearwater colony and assessed its reliability compared to the 
common way of data recording and archiving.  
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Migratory and pelagic ecology of the Atlantic Petrel 

Pterodroma incerta 
 

Marina Pastor-Prieto1, Raül Ramos1, Zuzana Zajková1,  
José Manuel Reyes-González1, Manuel L. Rivas1, Peter G. Ryan2,  

Jacob González-Solís1 
1Institut de Recerca de la Biodiversitat (IRBio) and Dept. de Biologia Animal, Universitat 

de Barcelona 2Percy FitzPatrick Institute, DST-NRF Centre of Excellence, University of 
Cape Town 

 
The ecology of most Pterodroma petrels is poorly known, especially at sea. The 
Atlantic Petrel (P. incerta) is an endangered gadfly petrel endemic to the South 
Atlantic Ocean, with virtually the entire population breeding on Gough Island. 
While its breeding biology and threats on land are relatively well studied, little 
is known about its movements and pelagic ecology. We present data from 13 
adults tracked with geolocators from 1 to 3 consecutive years and isotopic 
analyses of Carbon and Nitrogen on flight feathers from 8 carcasses. Birds 
arrived at the colony on 17 April (± 5.6 days SD) and postnuptial migration 
started on the 25 December (± 8.1 days). Birds took 9.6 (± 3.1) days to reach 
their non-breeding areas mainly located on the South America shelf slope 
(Brazil-Falklands Confluence), where they remained for 97.7 (± 4.2) days. 
Return to the breeding colony took only 5.30 (± 3.0) days, possibly assisted by 
tail winds, commencing from around 11 April (± 4.7 days). During the non-
breeding period, time spent flying was greater at night (42.5%) than by day 
(33.7%), but there was no difference during the breeding period. Activity at 
night increased substantially with moonlight intensity. This fact could show a 
greater foraging activity as squids, their principal prey, perform diel vertical 
migrations, being closer to the surface at night. Habitat modelling revealed 
two suitable non-breeding areas, the Brazil-Falklands Confluence and the 
Benguela Current, although birds only used the first area, which may result 
from differences in squid availability. Results from stable isotope analysis 
suggested that P10, S13 and R6 were grown in the same area (probably Gough 
Island) at the beginning of the breeding period, whereas P1, P3, P5 and P7 
were grown during the non-breeding period. Our results bring new insights 
into the pelagic ecology of this little known species and help to identify 
Important Bird Areas in the South Atlantic. 
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Contamination of Hg in an endangered species and its 

relationship with carbon (δ13C) and nitrogen (δ15N) stable 
isotopes 

 
Elisa S. Petersen1, Daniela Maia1, Lucas Krüger2, Fernanda I. Colabuono1, 

Maria V. Petry3, Rubens C. L. Figueira1, Rosalinda C. Montone1 
1IO-USP 2MARE 3Unisinos 

 
Petrel (Pterodroma arminjoniana) is a vulnerable seabird species which breeds 
in the Atlantic Ocean only at Trindade Island, Brazil. However, most of the 
year-round ecology of the species is unknown. The aim of this study is to 
present the first information about Mercury (Hg) concentration and their 
relation with trophic ecology using δ13C and δ15N on different types of feathers 
from males and females of Trindade Petrel. We analysed δ13C and δ15N on 
primary (P1) and secondary (S8) wing feathers and quantified Hg from counter 
feathers, of 11 individuals collected during 2014 breeding period. Samples of 
P1 were considered from the final of breeding period, and S8 from the non-
breeding period, while counter feathers are moulted year-round. Hg 
concentration was obtained by ICP-OES and stable isotopes were analysed by 
EA-IRMS. The mean concentration of Hg was 12.6 ± 6 mg/kg and stable 
isotopes values for P1 were 10.7‰ to δ15N and -16.4‰ to δ13C and for S8 were 
10.2‰ to δ15N and -16.7‰ to δ13C. There was no difference between male and 
female trophic positions (δ15N) during the breeding (T=0.11; p<0.05) and non-
breeding period (T=0.40; p<0.05), as well as there was no difference between 
foraging area (δ13C) during the breeding period (T=-0.86; p<0.05) and migration 
(T=0.21; p<0.05). Males present higher Hg (13.6±6.7mg/kg) than females 
(9.7±5.4 mg/kg), however this difference was not significant (T=-0.67; p<0.05). 
Females excrete trace elements through egg shells, so it is expected that 
females tend to have a smaller concentration of Hg than males, as we 
observed once data was collected at the end of the breeding period. The main 
source of bioaccumulation of trace elements is related to the diet of seabirds 
and their distribution in the ocean, which were not significantly different for 
males and females Trindade Petrel from this study. 
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Geographical concentration of trace elements on Southern 

Giant Petrel from Antarctica 
 

Elisa S. Petersen1, Maria V. Petry2, Rubens C. L. Figueira1 
1IO-USP 2Unisinos 

 
Antarctica is still considered one of the most pristine environments, however, 
trace elements pollution have been increasing in the last year, what is highly 
demonstrated on ecotoxicological studies of top predators. We evaluated 
trace elements concentration on 88 samples from Southern Giant Petrels (SGP) 
Macronectes giganteus breeding in Antarctica. Samples were collected in 
Elephant Island (Stinker Point), King George Island (Admiralty Bay and Turret 
Point) and Livingston Island (Hannah Point) in 2013 and 2014 breeding period. 
Samples were digested in HNO3, H2O2 and heating digester block. Seven 
elements were evaluated by Inductively Coupled Plasma-Optical Emission 
Spectrometry (ICP-OES). Zn present higher concentration (76,7 mg/kg) than Hg 
(6,2 mg/kg) (F=82,1; p<0,001) and Se (5,6 mg/kg) (F=82,8; p<0,001). As, Cd and 
Pb were not detected and Cr was present in 10 samples. The total elements 
concentration on Stinker Point 2013 was different from Admiralty Bay 2013 
(F=3,15; p<0,05), as well as Stinker Point 2014 was different from Turret Point 
2013 (F=3,8; p<0,05) and Admiralty Bay 2013 (F=3,8; p<0,001). There were also 
differences comparing the concentrations of elements in each sampled areas. 
Hg and Se was different in Hannah Point 2013 (F=2,7; p<0,05), and the 
concentration of Hg and Zn were different in all study areas, as well as to Zn 
and Se. These data present that are trace elements on SGP from Antarctica and 
the results are similarly to other seabirds species The concentration of trace 
elements on birds is biomagnifying by the food web and we cannot exclude 
that the diet of SGP during the breeding and non-breeding period can 
contribute with these concentrations, once SGP is a migratory species. 
Nevertheless, these results infer that Antarctica it is not so isolated from other 
continents and also is affected by pollutants. 
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Impacts of extreme environmental disturbances on 

demographic parameters of Barau's Petrel (Pterodroma 
baraui) 

 
Patrick Pinet1, Claire-Cécile Juhasz2, Benoit Lequette1,  

François-Xavier Couzi3, Eric Buffard4, Matthieu Le Corre5,2 
1Parc national de La Réunion 2Université de La Réunion 3Société d'Etudes 

Ornithologiques de La Réunion 4Brigade Nature de L'Océan Indien 5UMR ENTROPIE 
 
Seabirds are marine top predators that depend on marine habitats for foraging 
and on terrestrial habitats for breeding. They are particularly sensitive to 
environmental variations and as such can be considered as very good 
indicators of marine ecosystem health. The Barau’s petrel is an endangered 
seabird, endemic to Reunion Island. The aims of the study are to improve the 
assessments of demographic parameters and to investigate the links between 
changes in demographic (reproductive success, survival, population growth), 
breeding phenology (laying dates) and morphometric (body condition index, 
BCI and body size index, BSI) parameters and changes in the environment 
between 1996 and 2014. The annual adult survival rate is 84% and is constant 
over time. The average breeding success is 60% (max 80%) but strongly 
decreases with intensive cyclonic seasonal years (40% in 2012 and 32% in 
2014), mainly due to the destruction or flooding of the burrows. For the 
surviving chicks, growth is also depressed during these cyclonic years. 
Moreover, oceanographic conditions, with positive anomalies of sea surface 
temperatures (positive IOD) seems to alterate chicks’ growth. Despite a great 
ability to adapt to environmental changes, Barau's petrel appears to be 
sensitive to extreme events which could partly explain their unfavourable 
conservation status. These results are discussed in terms of conservation 
actions that could be undertaken at breeding colonies.  
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Relationships between blood mercury levels and 
reproductive parameters in Leach's Storm-Petrel 

 
Ingrid L. Pollet1, Marty L. Leonard2, Nelson J. O'Driscoll1,  

Neil M. Burgess3, Dave Shutler1 
1Acadia University 2Dalhousie University 3Environment Canada 

 
Mercury (Hg) which is found globally, is released into the marine environment 
from human activities. Mercury undergoes a methylation process in the water 
column, and has significant deleterious effects on a variety of organisms, with 
top predators being particularly susceptible because methylmercury 
bioaccumulates and biomagnifies in food webs. Seabirds can show high levels 
of Hg contamination and Leach's Storm-Petrels (Oceanodroma leucorhoa), in 
particular, have amongst the highest levels reported to date of Hg among 
seabirds in Atlantic North America. Recent declines in Leach’s Storm-Petrels 
populations in the northwest Atlantic motivated us to test whether this decline 
is related to blood Hg concentrations found in this species. Here we tested for 
relationships between blood total Hg (THg) concentration and several 
reproductive parameters of Leach’s Storm-Petrels breeding on Bon Portage 
Island (43° 28' N, 65° 44' W), Nova Scotia, Canada, between 2011 and 2014, 
when apparent survival was low. We collected blood samples and egg laying 
date, egg volume, chick growth, hatching and fledging success from 89 Leach's 
Storm-Petrels, as well as return rate. THg concentration levels were high (0.82 
± 0.45μg/g wet wt.) compared to other seabirds in this region (0.48 ± 0.41μg/g 
wet wt.), and varied significantly among years. However, we found no 
associations between THg concentration and reproductive parameters. Our 
results indicate that observed levels of mercury in Leach’s storm-petrel blood 
are not adversely affecting reproduction or adult survival on Bon Portage 
Island.  
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Tracking commuting flights to assess light pollution effects 

 
Airam Rodríguez1, Beneharo Rodríguez2, Juan J. Negro1 

1Estación Biológica de Doñana CSIC 2Grupo de Ornitología e Historia Natural de las islas 
Canarias (GOHNIC) 

 
Many burrow-nesting seabirds are nocturnal at their breeding colonies, i.e. 
visit the colonies at night. Petrel and shearwater fledglings are attracted and 
disorientated by artificial lights at night when they leave the nest and fly for 
first time towards the sea. If they are ground and not rescued, they have a high 
probability of perishing. In contrast, adults nesting on inland colonies have to 
cross over the cities or avoid the lit areas to reach their nests several times 
during the breeding period. How adults manage that situation may offer useful 
information to minimise light-induced mortality of fledglings. To study the 
behaviour of adults during the commuting flights to their breeding colonies in 
relation to spatial distribution of light pollution. During 2015 breeding season, 
GPSs were tagged to 17 birds from a colony at around 400 m above sea level 
on the South facing slope of Tenerife, Canary Islands. Nocturnal satellite 
imagery was employed to evaluate the spatial distribution of light polluted 
areas. In 2016 we will tag more GPSs and some accelerometers in other two 
colonies with different levels of light pollution in the surroundings. We 
obtained 28 outgoing and 28 return flights. Adults flew over the cities without 
apparently avoiding artificial lights. They used the shortest distance from 
coastlines to their colonies. Due to high elevation of nesting colonies, return 
flights were longer than outgoing flights as adults glided from colony to the 
ocean. Artificial lights do not seem to be a problem for adult shearwaters 
attending their nesting colonies. In order to know if breeders have learned to 
manage light pollution during their visits to their colonies or artificial lights 
have more subtle effects on their behaviour experimental research is required.  
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The Mediterranean Scopoli’s Shearwater Calonectris diomedea is an endemic 
species to the Mediteranean Basin. Its conservation status and breeding 
ecology in Algeria and the rest of North Africa has received little attention, so 
far. We will present results of a survey of colonies across the Algerian coast 
and identify threats that imperil present colonies.  Following the bird’s return 
from migration, the breeding season starts in May and extends till October 
when chicks fledge. Results of a 5-year study of the breeding ecology of the Kef 
Amor, northeast Algeria will be presented. Information about sex ratio and 
chick growth will also be discussed. A ringing program of adults and chicks was 
started in 2009. Ringing results indicate a high degree of philopatry, site 
tenacity and mate fidelity with both partners alternating incubation spells. 
Noteworthy is the dispersal of a ringed juvenile (1 year-old) recorded off the 
coast of North Carolina, USA. 
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1Unidad La Paz, Centro de Investigacion Cientifica y Educaticion Superior de Ensenada 

2Ornis italica, Italy 
 
The Black-vented Shearwater (Puffinus opisthomelas) is a species endemic to 
Mexico and currently listed as Near Threatened by the IUCN Red List. The 
category was mainly assigned because 95% of the world population of the 
species breeds on one island, Isla Natividad. The colony was under a severe 
predation pressure caused by introduced cats. Cats’ eradication in 2000 
significantly decreased shearwater mortality. In 2015 a metal fence was placed 
on the perimeter of the local landfill at the edge of the shearwater colony to 
prevent garbage dispersal by the wind. Using thermal cameras, we detected 
that the fence turned out to be harmful for the birds equalizing the presence 
of five feral cats in the area. Installation of such structures in the vicinity of a 
shearwater colony could represent a severe threat and must therefore be 
carefully evaluated to avoid any potential risk of impact for the birds. 
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Pelagic seabirds search widely for food in marine habitats. During breeding, 
they are challenged to fulfil the high energy demands of reproduction, while 
their feeding grounds are temporally and energetically constrained around the 
breeding colonies, often located on remote islands. Here we examined the 
foraging and breeding behaviours of one of the most endangered European 
seabirds, the Balearic shearwater Puffinus mauretanicus, endemic to the 
Balearic Islands (ca. 3200 breeding pairs). During 2011-2015, individuals from 
the southern populations (around Eivissa Island) were tagged with global 
location sensing (GLS) loggers to gather light and activity information via light 
sensors and saltwater immersion sensors. Estimation of foraging effort was 
based on different indices such as (1) dry bouts (durations and number per 
day), (2) dry time and wet time per day and (3) activity types (flight/land; on-
water; foraging). Estimation of nest attendance (as a proxy of breeding effort) 
was based on the combination of light and activity data, with continuous dark, 
dry periods indicating visits to the colony. In addition, breeding performance 
was estimated by on-site observations (i.e. nest monitoring). We used 
regression models to investigate the relationship between foraging effort, 
breeding effort and breeding performance to reveal the main foraging features 
influencing the breeding performance of Balearic shearwaters.  
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Salvin’s albatross Thalassarche salvini is endemic to New Zealand and breeds 
at two remote sub-Antarctic locations. The vast majority of the breeding 
population (> 97%) is at the Bounty Islands (47° 45′ S 179° 03′ E), with a much 
smaller population at the Western Chain within the Snares group (48° 03′ S, 
166° 30′ E), approximately 1,000 km to the west. Salvin’s albatross is classified 
as ‘vulnerable’ by the IUCN and as ‘nationally critical’ by New Zealand’s threat 
classification system. Further, Salvin’s albatross comprises a significant 
component of seabird bycatch in New Zealand’s commercial fleet. Distribution 
information from archival geolocation data logging tags revealed that during 
the breeding season, birds from the Bounty Islands dispersed both north 
(mostly) and south of the islands, remaining towards the east of approximately 
170 degrees east. In contrast, Salvin’s albatross from the Western Chain 
similarly dispersed north and south from the breeding site, but remained 
further to the west, approximately to the west of 170 degrees east. For the 
majority of locations (all locations within the 50% and 75% probability 
contours) there was no overlap in distribution between the two populations 
during the breeding season. Interestingly, location data from the non-breeding 
period revealed that some spatial segregation between the two populations 
persists: Bounty Islands birds appear to occupy one zone off Chile, whereas 
Western Chain birds also occupy a zone off Chile, but additionally a zone off 
Peru to the north, and one individual remained in Australasia rather than 
migrating across the Pacific Ocean. A key implication of the segregation in 
distribution of Salvin’s albatross within New Zealand waters during the 
breeding season, and off the coast of South America during the non-breeding 
season, is the exposure of the two populations to risk from fishing operations 
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The Southern Giant Petrel has a circumpolar distribution and has been 
classified as vulnerable species due to their strong interaction with fisheries. 
The composition of diet and its proportion is key during the study of trophic 
ecology and linked to their population dynamics. Thus, the aim of this study 
was to determine the identity and proportion of different dietary sources 
during the austral summer for this species in a colony from sub-Antarctic Chile. 
As opportunistic seabirds, is expected a broad dietary spectrum (including 
fisheries) but also a high proportion from abundant potential prey as breeding 
penguins. We collected 80 regurgitates from roosting adults in Diego Ramírez 
Islands (56 °31'S, 68°44'W) previous to their breeding season 2011-2012. In the 
laboratory, prey were selected as general items (e.g. birds, mammals). We 
mounted micro-barbules and inner structures from fur to identify the 
taxonomic status for birds and mammals, respectively. The identification was 
performed by comparing with reference mounted material from identified 
individuals in the field and museums. Our preliminary results showed the 
presence of feathers in all the samples where the most frequent (90.8%) was 
the Southern Rockhopper Penguin (Eudyptes chrysocome chrysocome). This is 
the most abundant breeding penguin (~132,000 pairs) which combined with 
Ildefonso islands represents ~28% of their global population. These results are 
consistent with findings in Arce and Gran Robredo Islands (Argentina) where 
petrels fed mainly on penguins (87.7%). These interactions have a direct 
influence on the breeding biology of this species, but also on adult survival. 
Therefore, the relative importance of penguins can influence less attendance 
to fisheries and risk of bycatch for this species. This is contrary to the strong 
link between food subsidies from fisheries and some albatrosses for the same 
region and season, which also influence the long-term viability of populations.  
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Filling blanks on the map: Where do Westland petrels feed 
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The Westland petrel Procellaria westlandica is one of the many enigmatic, 
nocturnal, black species of procellariiform that form part of the important 
diversity of seabirds of New Zealand. We studied its foraging ecology during 5 
years with GPS tracking, to understand its dependence on specific marine 
habitats for feeding. A strong consistency of foraging activity was shown in the 
incubation period, exploiting areas with strong bathymetric gradients close to 
the New Zealand mainland. During chick-rearing, the species concentrated its 
efforts very close to the breeding colony. The implications of this consistent 
use of the same areas, and high concentration of feeding activity in a restricted 
area is discussed in relation to its conservation needs, the possible impacts of 
fishing, and the provision of marine protection. 
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Feathers from museum specimens from six New Zealand endemic seabird 
species were sampled for their δ13C and δ15N ratios using 126 specimens were 
sampled that came from pre-industrial fishing decades (pre 1960), during the 
rapid expansion of the fishery and discarding practices (until 2000) and in an 
era of reduction of fishery discards (until 2015). δ13C values were adjusted to 
take into account increased levels in atmospheric carbon over the sampling 
period. Species which interacted strongly with fisheries (flesh-footed 
shearwaters, Westland petrel and Buller’s albatross) showed an increase in 
δ15N following the introduction of industrial fisheries, changes which also 
occurred for Buller’s shearwater and northern royal albatross. Southern royal 
albatross forages further south than these species where industrial fisheries 
took longer to develop. The two shearwater species, exhibiting lower trophic 
levels than the rest of the community may show an effect of depletion of 
inshore resources from fisheries, with an increasingly negative carbon values, 
suggesting foraging area diversity has increased since industrial fishing began. 
For the albatross and petrel species, there was a marked convergence of 
isotope profiles and broadening of trophic niche width concurrent with the 
introduction of large volumes of fisheries waste into their environment (300 – 
500 tonnes per annum). We found a significant interaction of Westland petrel 
carbon values with the availability of fishery discards, but for no other species. 
El Nino Southern Oscillation influenced the sub-tropical Buller’s shearwater 
most, affecting both its carbon and nitrogen values with significant decreasing 
trends. All species showed an upward trend in nitrogen with increases in 
fishery discards, but none was significant. There have been significant shifts in 
isotope profiles for the community of seabirds over the 100 year period of the 
study, some of which may be attributable to the impacts of fisheries on the 
trophic web.  
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Trip strategies of central place foraging seabirds are dependent on breeding 
stage. While incubating birds are not constraint by provisioning needs, chick 
rearing adults have to ensure regular returns to the nest causing an overall 
smaller foraging range. It has been suggested that alternating between short 
provisioning and longer (self-) foraging trips aids balancing their own and their 
offspring’s energy requirements. However, such dual foraging strategies are 
highly variable across species and even between colonies. In this study we 
collected the first GPS tracking data of Manx shearwaters (Puffinus puffinus), a 
well-studied dual forager, breeding on the west coast of Ireland, on the edge 
of the continental shelf. The aim was to determine local foraging strategies and 
their drivers. Tracked individuals across two seasons (2014 -15, N=57) show a 
surprisingly high proportion of exceptionally long provisioning trips to the Mid-
Atlantic ridge (maximum range=1459km), which result in a larger maximum 
foraging range during chick rearing than during incubation. Model based 
clustering of all chick rearing trips proposes three rather than two distinct 
strategies: 1) short distance and duration (N=96); 2) short to medium distance 
and medium to long duration (N=22); 3) long duration and distance trips 
(N=10). Mixed models including intrinsic drivers such as adult and chick body 
condition were not able to sufficiently predict trip strategy. We therefore 
suggest that the third trip strategy is driven by a combination of increased 
productivity and beneficial wind conditions facilitating energy efficient travel 
to offshore sites later in the season. Results highlight the importance of 
environmental parameters in predicting foraging strategies of seabirds. 
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