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a b s t r a c t

The marine environment is increasingly pressured from human activities, such as offshore renewable
energy developments. Offshore wind farms may pose direct risks to seabirds at protected breeding sites.
However, changes in food availability may influence foraging behaviour and habitat use during the breed-
ing season or between years. Consequently, seabird–wind farm interactions, and risks posed to pop-
ulations, may vary over longer time scales, but this has seldom been quantified. We used GPS-telemetry
to study the movements of 25 lesser black-backed gulls from the Alde–Ore Special Protection Area
(SPA), UK between 2010 and 2012, while birds were associated with their breeding colony. Variation in
movements away from the colony, offshore, and in operational, consented and proposed Offshore Wind
Farm Areas (‘‘OWFAs’’) was investigated: (1) between years and (2) across the breeding season, address-
ing: (3) sex-specific, (4) individual and (5) diurnal/nocturnal differences. The extent of overlaps with
OWFAs varied between years, being greatest in 2010 (7/10 birds showing connectivity; area overlap:
6.2 ± 7.1%; time budget overlap: 4.6 ± 6.2%) and least in 2012. Marine habitats close to the colony were
used before breeding. Birds spent little time offshore as incubation commenced, but offshore usage again
peaked during the early chick-rearing period, corresponding with use of OWFAs. Individuals differed in
their seasonal interactions with OWFAs between years, and males used OWFAs significantly more than
females later in the breeding season. This study demonstrates the importance of tracking animals over
longer periods, without which impact assessments may incorrectly estimate the magnitude of risks posed
to protected populations.

� 2015 Elsevier Ltd. All rights reserved.
1. Introduction

The marine environment is under increasing pressure from
human activities, such as fisheries, shipping and boat traffic, oil
and gas, and renewable energy (Syvitski et al., 2005; Halpern
et al., 2008). Offshore wind farms are a key part of the UK
Government’s plan to obtain 15% of energy from renewable
sources by 2020 (DECC, 2009). It is therefore important to properly
quantify the potential impacts that proposed offshore wind farms,
alongside those operational or consented (hereafter together ter-
med as Offshore Wind Farm Areas, ‘‘OWFAs’’), could have on mar-
ine wildlife and habitats.
Seabirds are key components of marine ecosystems, and may be
affected by offshore wind farms through direct collision mortality,
displacement from foraging areas, diversion of flight paths, or
through changes to habitats and prey (Garthe and Hüppop, 2004;
Masden et al., 2009; Furness et al., 2013). In the UK, full considera-
tion is given to each of these effects through the Environmental
Impact Assessment (EIA) process. The potential impacts on pop-
ulations of birds at protected sites, for example sites classified as
Special Protection Areas (SPAs) under the European Union’s Birds
Directive (Directive 2009/147/EC), are given consideration through
Habitats Regulations Assessments (HRA). Specific data on the links
(‘‘connectivity’’) between a particular SPA and the development of
interest are often lacking, meaning that precautionary information,
such as representative foraging ranges (Thaxter et al., 2012) may
be required to evaluate potential impacts. Consequently, there is
a pressing need to directly demonstrate connectivity between
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breeding sites (where breeding seabird species are classified as a
SPA feature) and areas used at sea.

Greater availability and affordability of tracking technologies
have offered an increasing number of ways to assess the likely
impacts of offshore renewable energy developments on wildlife
(Carstensen et al., 2006; Desholm et al., 2006; Scheidat et al.,
2011). For seabirds, telemetry is a particularly useful tool in this
regard (see Gyimesi et al., 2011; Langston et al., 2013;
Bogdanova et al., 2014; Wade et al., 2014). Species-specific
requirements and economic restrictions determine when and
how many birds to tag and the types of tracking devices (hereafter
‘‘devices’’) used. Affordable short-life devices are very informative,
but for seabirds their use is normally restricted to periods when
devices can be deployed and retrieved from birds. Furthermore,
information obtained for short periods may not be representative
of a species’ movements within the breeding season, or typical of
movements in comparison to other years. It is well known that
changes in food availability may alter the behaviour of birds
through the course of a single breeding season and between years
(Bearhop et al., 2001; Hamer et al., 2007; Pettex et al., 2012), which
may lead to use of alternative foraging areas and different com-
muting patterns. Therefore, the movements of birds needs to be
characterised over longer time periods (Bogdanova et al., 2014)
to fully appreciate the potential for variation in seabird–wind farm
interactions, and properly evaluate the risks posed to protected
sites within EIAs.

For generalist species, some birds may exhibit dietary special-
isation (Bolnick et al., 2003; Martins et al., 2008), resulting in
individual differences in foraging behaviour. For instance among
seabirds, different foraging tactics or particular trips may be
required for certain prey (McCleery and Sibly, 1986; Watanuki,
1992; Woo et al., 2008). Foraging behaviour may also differ
between sexes and therefore influence habitat use (Lewis et al.,
2002; Thaxter et al., 2009). The relative probability of a flying bird
colliding with an offshore wind turbine may also be greater at
night than during the day due to reduced visibility (Garthe and
Hüppop, 2004). However, differences in the movements of birds
between daytime and night-time (Camphyusen, 2011), may also
determine the risk of collision. Quantifying these additional
sources of variability is necessary to build up a coherent picture
of seabird–wind farm interactions.

This study focuses on the lesser black-backed gull, UK sub-spe-
cies Larus fuscus graellsii, a breeding feature at 10 SPAs in the UK
(Stroud et al., 2001). The foraging distribution and habitat associa-
tions of this species have been studied using at-sea surveys (e.g.
Kubetzki and Garthe, 2003), and the species is increasingly being
tracked from breeding colonies in Europe (Shamoun-Baranes
et al., 2011; Klaassen et al., 2012). Lesser black-backed gulls may
forage up to 180 km offshore during the breeding season
(Thaxter et al., 2012). Hence, there is potential for birds from sev-
eral UK colonies to forage in areas of OWFAs. Lesser black-backed
gulls are considered at high collision risk (Furness et al., 2013), fly-
ing at heights (during commuting and foraging) within the rotor
sweep zone (Johnston et al., 2014; Corman and Gathe, 2014), mak-
ing it necessary to characterise their total area usage away from
the breeding colony.

We used a long-term GPS system (Bouten et al., 2013) to inves-
tigate the movements of lesser black-backed gulls from an SPA in
the UK. Using data collected over three separate years, we investi-
gated whether time budgets, area utilisation, and in-turn the like-
lihood of interactions with OWFAs varied significantly: (1)
between years, (2) during the breeding season, while also address-
ing potential (3) sex-specific, (4) individual, and (5) day-time and
night-time variations in behaviour. There were very few con-
structed offshore wind farms at the time of the study to investigate
any effects on behaviour before or after construction
(4cOffshoreWind, 2015). Therefore our main aim was to assess
potential exposure to OWFAs (proposed, operational and con-
sented) and the sources of variation that can influence this.
2. Materials and methods

2.1. Study site and period

Lesser black-backed gulls were studied at a colony of 550–640
apparently occupied territories (AOTs) at Orford Ness (Marsh,
2013), part of the Alde–Ore Special Protection Area (SPA), Suffolk,
UK (52�060N, 1�350E). The study took place from June 2010 to
October 2012, from first recording of individuals at the colony to
departure. This covered pre-breeding (return to colony to first
egg, ca. February to May), breeding (incubation and chick-rearing,
ca. May to July), and post-breeding periods (post-fledging or failed
to departure, ca. July to October). The OWFAs within the potential
foraging range of lesser black-backed gulls (Thaxter et al., 2012) at
Orford Ness are given in Fig. 1 (see also Appendix A in
Supplementary Information).

2.2. Capture methods and attachment of devices

Birds were caught at the nest site during early incubation using
a walk-in wire mesh trap. During 2010, GPS devices (Bouten et al.,
2013) were attached to 11 birds using either: a leg-loop harness
(n = 3 birds), body harness with a breast strap (n = 4 birds), or wing
harness (n = 4 birds). During 2011, devices were attached to a fur-
ther 14 lesser black-backed gulls using a wing harness (Thaxter
et al., 2014). Birds were sexed using head and bill length measure-
ments (2010, n = seven males, three females; 2011, n = seven
males, six females; two unidentified, one in each year, due to
uncertainty) that were recorded along with body mass on capture
(Coulson et al., 1983; Camphyusen, 2011). One GPS device
deployed in 2010 provided no data (male bird), giving a total sam-
ple size of 24 birds across all years for further analysis. The total
weight of devices (plus harness) was 21 g (<3% body mass, mean
weight 851 ± 85 g, range: 710–955 g). The potential effects of the
GPS devices and harnesses used in this study were assessed
through comparison with a separate group of control birds.
There were no significant differences between harness and con-
trol groups in measures of productivity or over-winter survival
(P > 0.05), indicating that the GPS device and wing harness
had negligible effects for the species in this study (C.B.
Thaxter Unpublished data); thus behaviour is considered
representative.

2.3. Productivity and breeding periods

The nests of tagged individuals were monitored during their
breeding season of capture through approximately weekly visits
in order to assess the variation in the productivity of the colony
between years and the timing of breeding periods. Tall vegetation
and mobility of chicks prevented the following of nest survival to
fledging. For the same reasons, the nests of tagged birds could
not be monitored beyond the first season in which they were
tagged. Therefore, the productivity of additional (‘‘control’’) nests
of unmarked birds was monitored in 2011 (n = 46) and 2012
(n = 51). Productivity was assessed through: (i) number of eggs
hatched per nest, and (ii) number of chicks present at the end of
monitoring (up to mid-July). Where there was uncertainty
(between colony visits), mean minimum and maximum estimates
were calculated. Chicks were monitored up to 11 July in 2010, 9
July in 2011 and 23 May 2012; in 2012 subsequent visits in early
June to July revealed the colony had suffered a breeding failure.

https://www.researchgate.net/publication/250218741_Impacts_of_offshore_wind_farm_construction_on_harbour_porpoises_Acoustic_monitoring_of_echolocation_activity_using_porpoise_detectors_T-PODs?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/266613932_What_flight_heights_tell_us_about_foraging_and_potential_conflicts_with_wind_farms_A_case_study_in_Lesser_Black-backed_Gulls_Larus_fuscus?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/229633393_The_use_of_head_and_bill_length_to_sex_live_gulls_Laridae?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/227533395_Remote_techniques_for_counting_and_estimating_the_number_of_bird-wind_turbine_collisions_at_sea_A_review?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/235775466_Assessing_vulnerability_of_seabird_populations_to_offshore_wind_farms?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/229722934_Scaling_possible_adverse_effects_of_marine_wind_farms_on_seabirds_Developing_and_applying_a_vulnerability_index?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/229722934_Scaling_possible_adverse_effects_of_marine_wind_farms_on_seabirds_Developing_and_applying_a_vulnerability_index?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/240809472_Annual_variation_in_diets_feeding_locations_and_foraging_behaviour_of_gannets_in_the_North_Sea_Flexibility_consistency_and_constraint?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/258271403_Modelling_flight_heights_of_marine_birds_to_more_accurately_assess_collision_risk_with_offshore_wind_turbines?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/254808121_Migration_strategy_of_a_flight_generalist_the_Lesser_Black-backed_Gull_Larus_fuscus?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/226413488_Distribution_diet_and_habitat_selection_by_four_sympatrically_breeding_gull_species_in_the_south-eastern_North_Sea?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/11184766_Sex-specific_foraging_behaviour_in_a_monomorphic_seabird?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/11184766_Sex-specific_foraging_behaviour_in_a_monomorphic_seabird?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/284295631_Here's_one_I_made_earlier_the_Landguard_gull_RAS?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/284295631_Here's_one_I_made_earlier_the_Landguard_gull_RAS?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/227677849_Sex_and_Season_Affect_Individual-Level_Diet_Variation_in_the_Neotropical_Marsupial_Gracilinanus_microtarsus_Didelphidae?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/271816954_Feeding_Specialization_and_Preference_in_Herring_Gulls?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/229982579_Riding_the_tide_Intriguing_observations_of_gulls_resting_at_sea_during_breeding?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/229982579_Riding_the_tide_Intriguing_observations_of_gulls_resting_at_sea_during_breeding?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/227606135_Sex-specific_food_provisioning_in_a_monomorphic_seabird_the_common_guillemot_Uria_aalge_Nest_defence_foraging_efficiency_or_parental_effort?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/236034521_Seabird_foraging_ranges_as_a_preliminary_tool_for_identifying_candidate_Marine_Protected_Areas?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/236034521_Seabird_foraging_ranges_as_a_preliminary_tool_for_identifying_candidate_Marine_Protected_Areas?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/265785825_Great_skua_Stercorarius_skua_movements_at_sea_in_relation_to_marine_renewable_energy_developments?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/271798274_Individual_Diet_Difference_Parental_Care_and_Reproductive_Success_in_Slaty-Backed_Gulls?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/271798274_Individual_Diet_Difference_Parental_Care_and_Reproductive_Success_in_Slaty-Backed_Gulls?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/5227231_Individual_specialization_in_diet_by_a_generalist_marine_predator_reflects_specialization_in_foraging_behaviour?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/232688291_Annual_Variation_in_Great_Skua_Diets_The_Importance_of_Commercial_Fisheries_and_Predation_on_Seabirds_Revealed_by_Combining_Dietary_Analyses?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/228110128_Harbour_porpoises_Phocoena_phocoena_and_wind_farms_A_case_study_in_the_Dutch_North_Sea?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/228110128_Harbour_porpoises_Phocoena_phocoena_and_wind_farms_A_case_study_in_the_Dutch_North_Sea?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/257495708_A_flexible_GPS_Tracking_system_for_studying_bird_behavior_at_multiple_scales?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/257495708_A_flexible_GPS_Tracking_system_for_studying_bird_behavior_at_multiple_scales?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/257495708_A_flexible_GPS_Tracking_system_for_studying_bird_behavior_at_multiple_scales?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/10845143_The_Ecology_of_Individuals_Incidence_and_Implications_of_Individual_Specialization?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==


Fig. 1. Location of Orford Ness, Alde–Ore SPA, (red circle) in proximity to operational Round 1 and Round 2 offshore wind farms, proposed extensions and Round 3 offshore
development zones at the time of the study. Round 1: 1 Scroby Sands, 2 Gunfleet sands, 3 Kentish Flats, 4 Lynn, 5 Inner Dowsing; Round 2: 6 Greater Gabbard, 7 London Array
Phase 1, 8 London Array Phase 2, 9 Thanet, 10 Dudgeon, 11 Sherringham Shoal, 12 Race Bank, 13 Docking Shoal, 14 Lincs; Extensions: 15 Galloper, 16 Kentish Flats 2, 17
Thanet 2; Round 3: 18 East Anglia development zone. (For interpretation of the references to colour in this figure legend, the reader is referred to the web version of this
article.)
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Chicks were monitored on average between five (±9 SD) and 14 (±9
SD) days after hatching and up to a maximum of 26–35 days after
hatching (the difference in values representing uncertainty in
hatching dates).

2.4. Processing of data

2.4.1. Trip statistics
Time-stamped GPS data were downloaded remotely from devices

to a field-based laptop (Bouten et al., 2013). A virtual perimeter of ca.
200 m2 around the colony was used to identify when birds were
‘within’ the colony attending nest sites, or away from the colony on
trips. Devices were set to record at 5–10 min intervals (depending
on battery quality) while the birds were away from the colony and
at 30 min intervals while they were at the colony, in order to help
maintain battery life. To ensure that battery power was maintained
outside the breeding season, the GPS devices were also set to 15–
30 min intervals in mid-July before birds departed the colony, and
hence sampled at a lower rate during the post-breeding, over-winter
and pre-breeding periods. For all trips, we calculated (a) an offshore
foraging range (the maximum distance reached offshore from the
colony); (b) the total travel distance per trip (by summing distances
between GPS points along the route); and (c) trip duration (time
elapsed between departure and return).

2.4.2. Time budgets
For all trips, we calculated the total, diurnal and nocturnal

(defined by the periods between local sunrise and sunset) time
spent in offshore and inland areas and time spent in OWFAs (see
Appendix A) within consecutive five-day periods. Together with
time at the nest, this enabled calculation of the time spent: (a)
away from the nest, (b) offshore, and (c) in OWFAs.
2.4.3. Area usage
The area utilisation of birds away from the colony was assessed

using kernel density estimation (KDE, Worton, 1989). The 50%, 75%
and 95% KDEs of the utilisation distribution, were taken to represent
the core, middle, and total areas, respectively. Least Squares Cross
Validation (LSCV) was used to estimate the smoothing parameter
(e.g. Hamer et al., 2007; Thaxter et al., 2009), alongside additional
visual examination of utilisation distributions and a range of band-
widths (Wade et al., 2014). Data were filtered to a 30 min rate for
spatial analysis to circumvent unequal sampling rates throughout
the pre-breeding, breeding and post-breeding periods (see above).
For five-day periods through the season, for each individual we cal-
culated the: (a) total area usage away from the nest, (b) area usage
offshore, and (c) area usage within OWFAs. Area usage offshore and
within OWFAs was calculated through simple assessment of per-
centage overlaps between KDEs and these respective areas. To allow
comparison to total time spent away from the nest, further analyses
focus on the total spatial area usage using the 95% KDE. Note, how-
ever, that the total 95% KDEs may also include areas at sea used less
often by birds. Therefore, appropriate interpretation of OWFA over-
laps is required to avoid potential exaggeration of impacts.
Temporal and spatial overlaps with specific OWFAs are provided
in Appendix A using both 50% and 95% KDEs.
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2.5. Analysis

To assess annual and sex-specific variation in trip statistics,
time budgets and area usage, General Additive Mixed-effects
Models (GAMMs) were fitted using R library ‘‘mgcv’’ (Wood,
2006) with ‘‘year’’ (y) and sex (g) included as fixed effects and a
smooth term of Julian date s(d) with 8 degrees of freedom (d). An
initial model (model 1) was constructed using the function
gamm(mgcv) that was used to test for significance of main effects
before interactions were included; response variables are given in
Tables 1–3. A random effect for ‘bird identity’ (b) was included to
account for pseudoreplication. To account for unequal sampling
between individuals, models were weighted by the number of
birds contributing data per five-day period, and a fixed effect of
‘‘number of GPS fixes’’ (F) was included for spatial analyses. An
autoregressive (AR1) term was specified to account for temporal
autocorrelation. Due to non-normal errors and the use of penalised
quasi-likelihood (PQL), model selection was primarily conducted
through backwards step-wise selection (see Appendix C for more
details). A separate model was then constructed using function
gam(mgcv) to examine differences in seasonal patterns between
years and sexes, and individual differences between years (model
2, see below), by specifying the interactions s(d,g), s(d,y), and
r(b,y). Tests for smooth interaction terms are reported using
change in deviance F-tests, but this was considered approximate.
Therefore model selection was also carried out using Akaike’s
Information Criterion adjusted for small sample sizes (AICc). This
provided verification of the significance of interaction terms
(see Appendix C). Significant terms are presented from the
best-fitting model after sequential removal of non-significant
terms. Non-significant terms are presented prior to their subse-
quent removal. Where models were compositional (such as pro-
portion of time spent offshore), quasi-binomial errors were used,
with QAICc used in place of AICc (Bolker 2014), correcting for
overdispersion (ĉ). All other models were fitted with negative bino-
mial or Poisson error distributions, or in the case of trip statistics
were better fitted through a log-transformed response. An example
Table 1
Summary of significant parametric and smoothed terms and beta (ß)-coefficients from GAM
per trip, investigating effects of sex (g), year (y), Julian date s(d) and bird ID (b), and their su
year are 2010, 2011, 2012 (1–3); equivalent AIC tables from model selection using GAMs
global models, and an asterisk (⁄) indicates significant (P < 0.05) coefficients or smooth term
interactions being included (M2).

Main effects M Var df F

(i) Trip duration 1 g 1 32.01
Dev = 8.42%; scale 10.20 y 2 31.90

s(d) 5.52 63.54
Dev = 15.32%; scale 9.47 2 s(d,g) 5.21 30.54

s(d,y) 5.41 8.85
(b,y) 13.34 32.85
b 15.37 21.43

(ii) Offshore foraging range 1 g 1 0.01
Dev = 42.34%; scale 6.78 y 2 5.21

s(d) 6.30 36.13
Dev = 47.28%; scale 6.28 2 s(d,g) 5.01 5.65

s(d,y) 4.18 5.26
(b,y) 3.46 14.25
b 11.25 8.91

(iii) Distance travelled 1 g 1 0.81
Dev = 9.98%; scale 19.51 y 2 8.39

s(d) 6.44 48.92
Dev = 12.51%; scale 19.00 2 s(d,g) 5.08 4.96

s(d,y) 4.29 7.61
(b,y) 13.29 12.04
b 14.79 14.11
global model for the total 95% KDE area size (A), fitted with a nega-
tive binomial distribution, was given as:

logðAiÞ ¼ b0 þ b1yi þ b2gi þ b3Fi þ f 1ðdi;yiÞ þ f 2ðdi;giÞ þ r1ðbi;yiÞ þ e

where i is the five-day period, fj are smoothed functions, and rj is the
random effect, with interactions specified between yi and gi, respec-
tively. Due to centering constraints parametric terms (g and y) were
included in models containing interactions with Julian date.
Individual variation within the season was examined separately
with a single interaction of Julian date and bird ID r(b,d) to avoid
over-parameterisation of the fully saturated model. Equivalent
models were fitted for day and night movements, and are presented
in Appendices B and C. Means are presented ±1 SD, unless otherwise
stated. All analyses were performed using R Version 2.15.0 (R
Development Core Team, 2013).
3. Results

3.1. Breeding productivity

Based on estimated first egg hatching dates and maximum
incubation and chick-rearing durations from the literature
(Robinson, 2005), estimated incubation periods for the colony
were: 7 May–17 June 2010 (Julian date, 127–168), 5 May–12
June 2011 (125–163), and 14 April–23 May 2012 (105–144), with
chick-rearing estimated to be: 3 June–27 July 2010 (154–208),
1 June–22 July 2011 (152–203), and 11 May–2 July 2012
(132–184). Note that this approach expressed uncertainty in
breeding periods and in turn an overlap in the end of incubation
and start of chick-rearing. The mean number of eggs hatched per
nest was between 0.5 ± 0.7 and 2.4 ± 0.9 in 2010, between
1.3 ± 1.1 and 2.2 ± 1.1 in 2011, and between 0.2 ± 0.6 and
2.6 ± 0.9 in 2012 (mean minimum and mean maximum estimates,
pooled across tagged and control nests). During 2010 and 2012, no
chicks survived past mid-July; nests failed either due to direct pre-
dation of eggs, chicks and adults, or colony disturbance from
M temporal analyses of trip duration, offshore foraging range, and distance travelled
bsequent interactions. ß-coefficients for sex are for female and male (1 and 2), and for
are shown in Appendix C. Also shown are values of deviance explained (‘‘Dev’’) from

s (effective degrees of freedom = ‘‘edf’’). Model 1 (M1) specified main effects prior to

P ß-coefficients/edf

1 2 3

<0.001 1.43 ± 0.08⁄ �0.35 ± 0.06⁄

<0.001 1.43 ± 0.08⁄ �0.22 ± 0.08⁄ �0.03 ± 0.08
<0.001
<0.001 5.24⁄ 5.22⁄

<0.001 1.00⁄ 3.38⁄ 5.13⁄

<0.001 3.16⁄ 13.31⁄ 12.64⁄

<0.001 15.41⁄

0.950 4.38 ± 0.47⁄ �0.02 ± 0.28
0.006 4.26 ± 0.32⁄ �0.08 ± 0.34 �0.42 ± 0.37
<0.001
<0.001 5.87⁄ 5.06⁄

<0.001 1.04⁄ 4.59⁄ 4.10⁄

<0.001 0.001 11.35⁄ 5.87⁄

<0.001 11.18⁄

0.369 3.34 ± 0.16⁄ �0.02 ± 0.28
<0.001 3.22 ± 0.03⁄ 0.02 ± 0.12 �0.17 ± 0.13
<0.001
<0.001 5.00⁄ 5.98⁄

<0.001 1.00⁄ 5.28⁄ 3.86⁄

<0.001 3.39⁄ 13.10⁄ 11.38⁄

<0.001 14.59⁄
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Table 2
Summary of significant parametric and smoothed terms and beta (ß)-coefficients from GAMM temporal analyses of time away from the nest, time spent offshore, and time spent
in OWFAs, investigating effects of sex (g), year (y), Julian date s(d) and bird ID (b), and their subsequent interactions. See Table 1 for further description.

Main effects M Var df F P ß-coefficients/edf

1 2 3

(i) Time away from nest 1 g 1 0.001 0.979 1.32 ± 0.30⁄ �0.01 ± 0.34
Dev = 62.95%; scale 1.37 y 2 64.16 <0.001 1.31 ± 0.21⁄ �0.72 ± 0.15⁄ �0.13 ± 0.15

s(d) 5.21 46.22 <0.001
Dev = 80.07%; scale 0.76 2 s(d,g) 5.84 7.57 <0.001 5.25⁄ 6.54⁄

s(d,y) 6.69 34.87 <0.001 1.29⁄ 5.32⁄ 7.11⁄

(b,y) 16.52 20.82 <0.001 7.74⁄ 16.61⁄ 12.65⁄

b 22.32 24.12 <0.001 21.26⁄

(ii) Time spent offshore 1 g 1 0.33 0.566 �1.76 ± 0.42⁄ �0.21 ± 0.36
Dev = 50.47%; scale 1.10 y 2 51.53 <0.001 �1.97 ± 0.34⁄ �1.72 ± 0.23⁄ �2.72 ± 0.26⁄

s(d) 6.33 27.58 <0.001
Dev = 64.61; scale 0.82 2 s(d,g) 1.41 22.87 <0.001 4.18⁄ 6.49⁄

s(d,y) 3.05 6.05 <0.001 5.04⁄ 6.43⁄ 7.09⁄

(b,y) 18.00 12.50 <0.001 7.96⁄ 15.63⁄ 11.45⁄

b 21.80 17.39 <0.001 20.78⁄

(iii) Time spent in OWFAs 1 g 1 2.59 0.108 �7.51 ± 1.03⁄ 1.22 ± 0.76
Dev = 68.09%; scale 0.24 y 2 39.98 <0.001 �6.89 ± 0.88⁄ �1.50 ± 0.22⁄ �2.97 ± 0.34⁄

s(d) 4.08 20.87 <0.001
Dev = 73.65%; scale 0.20 2 s(d,g) 2.15 2.83 0.056 3.98⁄ 3.42⁄

s(d,y) 5.36 15.18 <0.001 3.24⁄ 3.71⁄ 4.25⁄

(b,y) 11.71 5.58 <0.001 7.94⁄ 15.14⁄ 8.94⁄

b 21.78 39.77 <0.001 20.48⁄

Table 3
Summary of significant parametric and smoothed terms and beta (ß)-coefficients from GAMM spatial analyses of total area usage, offshore overlap, and overlap with OWFAs,
investigating effects of sex (g), year (y), Julian date s(d), number of fixes (F) and bird ID (b), and their subsequent interactions. See Table 1 for further description.

Main effects M Var df F P ß-coefficients/edf

1 2 3

(i) Total area usage 1 g 1 0.16 0.691 �0.31 ± 0.20 0.08 ± 0.19
Dev = 51.05%; scale 2.93 y 2 14.39 <0.001 �0.42 ± 0.17⁄ �0.24 ± 0.15 �0.69 ± 0.17⁄

s(d) 5.70 14.38 <0.001
F 1 19.56 <0.001 0.003 ± 0.001⁄

Dev = 61.31%; scale 2.38 2 s(d,g) 5.45 9.97 <0.001 5.43⁄ 6.27⁄

s(d,y) 7.52 1.73 0.094 3.19⁄ 5.50⁄ 5.41⁄

(b,y) 12.44 7.93 <0.001 7.50⁄ 16.00⁄ 9.56⁄

b 22.40 18.32 <0.001 20.67⁄

(ii) Offshore overlap 1 g 1 0.47 0.494 �0.16 ± 0.28 0.14 ± 0.20
Dev = 44.23%; scale 1.30 y 2 9.97 <0.001 �0.15 ± 0.21 �0.59 ± 0.21⁄ �1.02 ± 0.24⁄

s(d) 4.97 21.23 <0.001
F 1 0.52 0.472 �0.001 ± 0.001

Dev = 57.16%; scale 1.02 2 s(d,g) 0.36 103.90 <0.001 4.03⁄ 7.25⁄

s(d,y) 3.24 2.50 0.054 3.57⁄ 5.37⁄ 4.98⁄

(b,y) 14.79 11.54 <0.001 7.74⁄ 16.05⁄ 10.55⁄

b 20.96 12.05 <0.001 17.23⁄

(iii) Overlap with OWFAs 1 g 1 2.36 0.125 �6.79 ± 0.92⁄ 1.09 ± 0.71
Dev = 67.87%; scale 0.45 y 2 23.25 <0.001 �6.18 ± 0.78⁄ �1.27 ± 0.29⁄ �2.61 ± 0.39⁄

s(d) 3.91 16.35 <0.001
F 1 9.23 0.002 0.007 ± 0.002⁄

Dev = 73.64%; scale 0.39 2 s(d,g) 1.67 8.64 0.001 4.07⁄ 3.28⁄

s(d,y) 4.96 17.11 <0.001 2.95⁄ 4.03⁄ 5.28⁄

(b,y) 12.66 5.86 <0.001 7.84⁄ 15.67⁄ 9.76⁄

b 19.18 35.86 <0.001 17.89⁄
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flooding. In 2011, the mean number of chicks raised per nest up to
9 July was between 0.7 ± 0.9 and 2.0 ± 0.8.

3.2. Annual variation in habitat usage

There was a significant difference between years in all trip
statistics (Table 1). Trips were longer in duration, covered more
distance and reached further offshore in 2010 than other years
(Tables 1 and 4). During 2010, more time was spent away from
the nest offshore and in OWFAs (Table 2) than in 2011 and 2012.
The use of OWFAs was significantly greater in 2010 than other
years (Tables 2 and 3, Fig. 2). The proportion of birds showing
connectivity with OWFAs was similar between 2010 (7/10 birds)
and 2011 (14/18 birds), but slightly lower in 2012 (8/14 birds).
All birds used the large Round 3 East Anglia development zone,
but due to their smaller sizes, other operational, consented and
proposed offshore wind farms made up a much smaller proportion
of overlaps (see Appendix A).

3.3. Seasonal variation in habitat usage

Best fit models all included Julian date, and some were improved
through an interaction of year ⁄ Julian date (Tables 1–3, Appendices
B and C). Trips decreased significantly in duration, range and



Table 4
Means and range across all consecutive five-day periods per year for measures of trips statistics, time budgets, and area usage for (a) years, 2010, 2011 and 2012 and (b) males and
females; specific wind farm zones overlapped during the study are given in Appendix A.

Measure 2010 (10 birds) 2011 (18 birds) 2012 (14 birds)

Mean ± SD Range N Mean ± SD Range N Mean ± SD Range N

(a)
Trip statistics Trip duration (h) 8.6 ± 3.7 <0.1–166.7 10 4.8 ± 1.6 0.1–216.4 18 6.5 ± 2.7 <0.1–253.9 14

Offshore foraging range (km) 33.5 ± 16.1 0.4–158.7 10 25.1 ± 10.9 0.8–124.0 18 14.7 ± 5.7 0.4–158.5 14
Distance travelled (km) 41.7 ± 35.4 0.3–893.7 10 34.2 ± 16.6 <0.1–998.7 18 22.3 ± 8.0 <0.1–943.1 14

Time budgets Time away from nest (%) 78.3 ± 17.6 17.2–100 10 60.4 ± 15.9 11.3–100 18 71.5 ± 12.6 12.5–100 14
Time spent offshore (%) 14.1 ± 15.3 0–94.4 10 6.2 ± 7.0 0–68.3 18 7.7 ± 4.9 0–100 14
Time spent in OWFAs (%) 4.6 ± 6.2 0–52.0 7 1.2 ± 2.0 0–24.9 14 0.2 ± 0.3 0–10.3 8

Area usage Total area usage – size of 95% KDE (km2) 1 069 ± 904 211–6 077 10 916 ± 498 135–4 477 18 592 ± 195 33–2 869 14
Offshore overlap (%) 44.2 ± 15.7 0–92.0 10 34.0 ± 10.6 0–93.0 18 32.9 ± 8.9 0–76.1 14
Overlap with OWFAs (%) 6.2 ± 7.1 0–61.9 7 3.2 ± 4.3 0–44.2 11 0.6 ± 1.0 0–32.6 4

Measure Females (n = 9 birds) Males (n = 13 birds)

Mean ± SD Range N Mean ± SD Range N

(b)
Trip statistics Trip duration (h) 7.5 ± 1.9 0.1–231.3 9 5.4 ± 2.0 <0.1–253.9 13

Offshore foraging range (km) 20.5 ± 6.9 0.5–158.7 9 25.2 ± 8.6 0.4–124.0 13
Distance travelled (km) 31.0 ± 8.4 <0.1–943.1 9 29.7 ± 13.7 <0.1–998.7 13

Time budgets Time away from nest (%) 71.1 ± 9.9 11.3–100 9 67.3 ± 19.9 12.5–100 13
Time spent offshore (%) 5.9 ± 4.8 0–100 9 10.2 ± 11.2 0–94.0 13
Time spent in OWFAs (%) 0.5 ± 0.8 0–41.5 6 2.6 ± 4.9 0–52.0 11

Area usage Total area usage – size of 95% KDE (km2) 750 ± 274 129–6 077 9 821 ± 370 33–4 055 13
Offshore overlap (%) 32.8 ± 7.2 0–92.2 9 38.0 ± 15.0 0–93.0 13
Overlap with OWFAs (%) 1.2 ± 1.7 0–49.0 6 4.3 ± 5.3 0–61.9 11

Fig. 2. Spatial area usage by lesser black-backed gulls given by: (a) year and (b) sex. Shown are the 95% KDE (light grey) representing total area usage, 75% KDE (medium grey)
and 50% KDE (black), representing core area usage.
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Fig. 3. Annual differences in seasonal relationships of: (a) summary statistics, (b) time budgets and (c) spatial area usage. Each graph is a modelled GAMM output (±SE); the
significance of the effect is given in Tables 1–3 and Appendix C.
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distance travelled throughout pre-breeding until the start of
incubation (Fig. 3a), thereafter trips gradually increased. Offshore
foraging range peaked during the late chick-rearing period
(Fig. 3a), however significant year ⁄ Julian date parameters indi-
cated annual variation in these seasonal patterns (Table 1,
Fig. 3a). In particular, during 2011, trip durations and distances
travelled increased more slowly with Julian date than in other
years, where sharp increases were recorded late in the season. At
the end of the season, apparent trip durations increased as birds
were no longer constrained to the colony but, in some instances,
still remained in the surrounding area (Fig. 3a and b).

Birds spent significantly less time offshore from pre-breeding to
incubation (Table 2, Fig. 3b), but spent significantly more time off-
shore during the early chick-rearing period (modelled peak 20
June, 11.2 ± 2.2[SE]%). This peak was significantly earlier (Table 2,
Appendix C) in 2011 (Fig. 3b; 16 June, 7.0 ± 1.9[SE]% time budgets),
greatest and latest in 2010 (28 June, 36.2 ± 7.8[SE]%) and smallest
in 2012 (20 June, 2.8 ± 0.9[SE]%). Consequently, birds used
OWFAs significantly more during the early chick-rearing period,
and most of all in 2010 (peaks: 27 June 2010, 5.7 ± 2.7[SE]%; 21
June 2011, 0.9 ± 0.5[SE]%; 19 June 2012, 0.4 ± 0.2[SE]%, Fig. 3b,
Table 2, Appendix C). During pre-breeding, birds spent longer off-
shore overnight (Fig. 3b) close to the colony (Fig. 3a); hence
OWFAs were not used at this stage in the season.

Total area usage (95% KDE) decreased significantly during pre-
breeding in 2011 and 2012, coinciding with the start of incubation,
but peaked again later during breeding (Fig. 3c). A range contrac-
tion was recorded post-breeding thereafter increasing slightly
again prior to the over-winter period. This pattern was not
significantly different between years (Table 3, Fig. 3c, Appendix
C). Likewise, the percentage overlap with offshore areas was simi-
lar in pattern and magnitude between years (Table 3, Fig. 3c,
Appendix C), albeit highest in 2010 (Fig. 3c; 25 June,
59.4 ± 4.7[SE]%). However, patterns of spatial overlaps with
OWFAs were significantly different between years peaking during
early chick-rearing, with the largest and latest peaks recorded in
2010 (28 June 2010, 16.3 ± 7.5[SE]%; 16 June 2011, 4.6 ± 2.2[SE]%
16 June 2012 2.5 ± 1.3[SE]%).
3.4. Sex-specific habitat usage

After accounting for other main effects, there were no overall
sex-specific differences in any trip statistic (Tables 1–3), with the
exception of trip duration, which was significantly longer for
females than males (Table 1). However, males and females differed
significantly in the seasonal timing of peaks and troughs in
relationships across Julian date (Tables 1–3, Appendix C). For
example, trip durations, offshore foraging ranges and distances
travelled per trip decreased from pre-breeding to the start of
incubation and thereafter increased, however, males showed a sig-
nificantly earlier pre-breeding decrease in these patterns than
females (Fig. 4a, Table 1, Appendix C).

The time spent away from the nest also varied significantly
between sexes across the season (Tables 1–3, Appendix C); the
time away from the nest reduced to a minimum proportion that
was significantly smaller and earlier for males than for females
(Fig. 4b, lowest modelled proportion: male, 42.6 ± 7.1[SE]% of time
budgets, 14 May; female, 52.9 ± 8.3[SE]% of time budgets, 01 June).
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Males also spent significantly more time than females offshore at
particular times of the season, the peaks being earlier and larger
during chick-rearing for males (19 June, 15.6 ± 3.6[SE]%) than for
females (25 June, 5.6 ± 1.8[SE]%; Fig. 4b).

Total area usage also varied significantly across Julian Date by
sex (Table 1), peaking later in the breeding season for females
(Fig. 4c). The extent of offshore usage differed between sexes, with
males showing a larger peak in the proportional 95% KDE overlap
with offshore areas (52.6 ± 3.9[SE]%) during early chick-rearing
than females (37.8 ± 4.3[SE]%), which resulted in a significant dif-
ference between sexes in the extent of overlap with OWFAs at this
time (males: 6.8 ± 3.4[SE]% on 18 June; females: 1.5 ± 1.0[SE]% on
22 June; Fig. 4c).
3.5. Individual variation in behaviour

The random bird ID term was highly significant in nearly every
analysis of trip statistics and consequently in the extent of offshore
area usage and OWFA interactions (Tables 1–3, Appendix C,
P < 0.001), indicating significant individual differences. There were
some similarities between individuals in the timing of peaks
throughout the season in overlaps with offshore areas and
OWFAs (see Appendix D). However, birds differed significantly in
area usage during the course of a season (bird ID ⁄ Julian Date,
DAICc 6 2.0 in all cases). Likewise, individuals did not always exhi-
bit the same patterns between years (bird ID ⁄ Year, Tables 1–3,
Appendix C). For instance, one individual foraged offshore during
2010 (tracked from mid-June to early July) but foraged more inland
in the following two years when more complete seasonal data
were available (late-March to early-July). In contrast, another bird
foraged solely inland, with very similar patterns seen between
2011 and 2012 (Appendix D).
4. Discussion

4.1. Annual variation in habitat use

The majority of lesser black-backed gulls in this study showed
connectivity with OWFAs in the area in each year of the study.
The Round 3 East Anglia development zone was used most of all,
partly because it was larger than other OWFAs (Fig. 1). However,
only parts of the East Anglia zone presently contain proposed pro-
jects (4cOffshoreWind, 2015), therefore reducing the likelihood
that birds using this area would actually interact with turbines.
Despite the number of birds showing connectivity, this translated
into relatively small spatio-temporal overlaps (Tables 2 and 3,
Appendix A). A similar finding was made by Camphyusen (2011)
for two existing offshore wind farms in the Netherlands. We also
found that the extent of connectivity and overlaps with OWFAs
varied considerably between years, being greatest in 2010. By con-
trast, only moderate annual variability in at-sea distributions of
lesser black-backed gulls has been reported elsewhere
(Schwemmer and Garthe, 2008). During the breeding season, lesser
black-backed gulls take a range of terrestrial and marine prey,
including small fish and invertebrates, as well as refuse and dis-
cards (Kubetzki and Garthe, 2003; Camphuysen, 1995; Bustnes
et al., 2010). Conceivably, alterations to foraging habitat or dis-
tribution of these prey types between years may have played a part
in annual patterns in this study as has been reported for other sea-
birds (e.g. Hamer et al., 2007; Pettex et al., 2012). Foraging
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behaviour may also change in response to alterations to fisheries
activity (Torres et al., 2011), or dietary switching to anthropogeni-
cally-sourced resources (Ramírez et al., 2012). Indeed, the types of
fishing practice and effort in the study area vary annually in both
distribution and extent (Jennings et al., 2012), which could have
then influenced the extent of offshore habitat usage by lesser
black-backed gulls.

4.2. Seasonal habitat use

The use of offshore areas by lesser black-backed gulls peaked
during pre-breeding as birds spent a relatively large proportion
of their time offshore close to the colony (see Appendix D). This
matched similar patterns previously observed at Texel,
Netherlands (Shamoun-Baranes et al., 2011). Offshore habitat use
then reduced towards the start of incubation, but a second peak
occurred during the early chick-rearing period, corresponding to
an increase in the use of OWFAs at this time. Thereafter, birds
increasingly used inland areas during the post-breeding period,
prior to over-winter departure. This overall seasonal pattern may
reflect the stage of the breeding season and, in particular, the onset
of chick-rearing and nest failure.

When productivity of the colony was greatest in 2011, birds
gradually spent more time offshore and in OWFAs and made trips
that were further offshore as the chick-period progressed (Fig. 2a–
c). This pattern may represent changes in habitat selection or prey
switching to meet needs of the chicks. Habitat use and dietary
changes across the season have been recorded for many gull spe-
cies. For instance, Schwemmer and Garthe (2008) recorded
black-headed gulls Chroicocephalus ridibundus switching from
inland to marine feeding sites, attributed to a decrease in prey
availability/quality in terrestrial habitats. Other studies have sug-
gested dietary switching in gulls accommodates the nutritional
needs of newly hatched chicks and their ability to physically
manipulate and swallow particular foodstuffs (e.g. Kirkham and
Morris, 1979; Annett and Pierotti, 1989; Nogales et al., 1995).

If food supplies are scarce in a given year, productivity can be
affected by a reduced feeding rate, leading to chick starvation
and predation, often by other gulls nesting at the same breeding
colony (Bukacinski et al., 1998). Although productivity differences
are not always reflected in foraging behaviour (Kim and Monaghan,
2006), demographics can influence diet and habitat use (Washburn
et al., 2013). For example, the observed changes in habitat use and
behaviour may be linked to failed breeders that no longer have
constraints on the use of particular habitats and prey for their
chicks. During 2010 and 2012, the increases in trip duration of les-
ser black-backed gulls after 23 June (Julian date 175, see Fig. 3a),
are almost certainly due to individual nest failures. However, the
similarly low productivity and timing of failure for the colony in
these years does not fully explain the annual differences in off-
shore usage between these two years.

Seasonal patterns in habitat use were not the same between
years. Peaks in offshore usage were most pronounced in 2010
and lowest in 2012. Seasonal and inter-annual changes in oceano-
graphic conditions can directly influence prey availability for sea-
birds through trophic linkages (Ito et al., 2009). Coupled with
potential seasonal differences in the extent of fishery activity
(Jennings et al., 2012), these factors could have influenced the
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Fig. 4. Male (M) and female (F) differences in seasonal relationships of: (a) summary statistics, (b) time budgets and (c) spatial area usage. Each graph is a modelled GAMM
output (±SE); the significance of the effect is given in Tables 1–3 and Appendix C.

356 C.B. Thaxter et al. / Biological Conservation 186 (2015) 347–358
inter-annual and seasonal patterns observed. Seasonal patterns
were also different between males and females, and among other
seabirds, sex-specific behaviours are frequently recorded (e.g.
Greig et al., 1985; Lewis et al., 2002; Thaxter et al., 2009). At a sepa-
rate colony of lesser black-backed gulls at Texel, Netherlands,
males spent twice as long as females foraging in areas within or
surrounding OWFAs than females who used a greater mosaic of
different habitats (Camphyusen, 2011). Correspondingly, in the
current study males had a greater spatial and temporal extent of
offshore usage during chick-rearing than females, which translated
into a significantly greater use of OWFAs at this time.

The second period of offshore habitat use and overlap with
OWFAs occurred at an important stage of the breeding season, dur-
ing the chick-rearing period. Offshore wind farms have the
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potential to affect the population through direct mortality such as
collision, for which lesser black-backed gulls are vulnerable
(Furness et al., 2013). Alternatively, displacement, barrier effects
or changes to their prey may alter the time-energy budgets of fora-
ging adults, reducing their body condition and the ability to provi-
sion and care for offspring. Consequently, adult survival,
productivity and population dynamics could be affected.
Although interactions with constructed wind farms in this study
were small (Appendix A), this study has demonstrated a wider
potential for increased exposure of lesser black-backed gulls to
effects of offshore wind farms during the chick-rearing period.

4.3. Individual variation in behaviour

Individual birds varied significantly in their use of inland and
offshore habitats, leading to differences in usage of OWFAs within
breeding seasons and between years. For some individuals, sea-
sonal patterns were similar, but the magnitude of the peaks was
different between years; this also suggested the patterns were
not simply an artefact of different groups of individuals tracked
each year. Although we had no indication of diet in this study,
individual foraging patterns may be linked to dietary special-
isation, which for generalist predators like gulls, is widespread
(Martins et al., 2008). Among seabirds, dietary specialisation (e.g.
McCleery and Sibly, 1986; Watanuki, 1992) may result in particu-
lar foraging behaviours (Woo et al., 2008). The repeated use of
offshore habitat by some, but not all, lesser black-backed gulls –
possibly through a greater dependency on marine prey – increased
their probability of interaction with OWFAs. An increased interac-
tion with constructed wind farms through greater dependency on
offshore habitats might be associated with an increased risk of
collision mortality, or displacement or barrier effects and thus
impacts on breeding productivity.

4.4. The importance of longer-term tracking

Assessments of home range are sometimes conducted for a lim-
ited number of years, using short-term devices for short periods
during breeding (Thaxter et al., 2009; Soanes et al., 2012). Such
data may then contribute to identifying potential marine protected
areas (Le Corre et al., 2012), and assessing seabird–wind farm
interactions (Soanes et al., 2012; Langston et al., 2013). Recent
long-term research on European Shags Phalacrocorax aristotelis
has shown that over a 15-year period, data from one year captured
on average 54% of the foraging distribution, whereas eight years’
data would be needed to reach 90% (Bogdanova et al., 2014). Our
results also suggest that a long-term focus is ideally needed to
assess the full extent of temporal and spatial variation in beha-
viour. Without such longer-term studies, seabird–wind farm inter-
actions may not be suitably appraised within impact assessments.

In addition to quantifying variability, the number of birds
tracked and the duration they are tracked for are important
aspects. For example, tracking fewer individuals across the whole
breeding season could negate the need for multiple years of data
on a limited number of individuals tracked for a limited period
during the breeding season (Girard et al., 2002; Soanes et al.,
2013; Bogdanova et al., 2014). Such decisions may depend on the
goals of the study. For instance, for characterisation of general area
usage, fewer years of study may be acceptable. By contrast,
monthly assessment of collision risk within impact assessments
would benefit from a more detailed understanding of seasonal
interactions with OWFAs across multiple breeding seasons. The
latter would enable the impacts to be more accurately apportioned
to protected sites. Further assessment of flight heights has also
been conducted from boat-based (Johnston et al., 2014) and GPS
tracking data (Corman and Gathe, 2014). This three-dimensional
picture of habitat use will greatly improve our understanding of
risks posed by OWFAs in particular areas at certain times of year.

4.5. Conclusions

With numerous anthropogenic pressures facing the marine
environment, it is increasingly important to quantify the risks that
renewable energy developments, such as offshore wind farms, may
have on protected seabird populations. Precautionary information
such as seabird foraging ranges is valuable in suggesting likely pro-
tected sites that may be affected (Thaxter et al., 2012). However,
impact assessments are best served by direct data to assess con-
nectivity, for which tracking information is playing an ever more
central role. As the current study has shown, behaviour can be
highly variable within seasons and between years, as well as
between individuals and sexes. Emphasis should therefore be
placed on gathering enough information on spatial and temporal
variability in movements of seabirds alongside assessments of
required sample sizes to meet the goals of the study.

Acknowledgments

This study was funded by the Department of Energy and
Climate Change (DECC). We thank John Hartley (Hartley
Anderson), Emma Cole, Mandy King, Sophie Thomas and James
Burt (DECC) for their support of the work at Orford Ness. Thanks
to the National Trust, RSPB and Natural England for permissions.
We are very grateful to all who have helped with discussions and
fieldwork. The UvA-Bits tracking studies are facilitated by infras-
tructures for e-Science, developed with support of the NLeSC
(http://www.esciencecenter.com/) and LifeWatch, carried out on
the Dutch national e-infrastructure with support of SURF
Foundation. The authors declare no conflict of interest with this work.
The latest GPS tracking data for this project can be viewed at: http://
www.uva-bits.nl/project/seabird-windfarm-interactions/. The data
are held jointly by the BTO, University of Amsterdam and the funders
of the project, DECC, and can be made available through their
agreement.
Appendix A. Supplementary material

Supplementary data associated with this article can be found, in
the online version, at http://dx.doi.org/10.1016/j.biocon.2015.03.
027.

References

4cOffshoreWind, 2015. <http://www.4coffshore.com/offshorewind/> (accessed
25.02.15).

Annett, C.A., Pierotti, R., 1989. Chick hatching as a trigger for dietary switching in
the Western Gull. Colonial Waterbirds 12, 4–11.

Bearhop, S., Thompson, D.R., Phillips, R.A., Waldron, S., Hamer, K.C., Gray, C.M.,
Votier, S.C., Ross, B.P., Furness, R.W., 2001. Annual variation in Great Skua diets:
the importance of commercial fisheries and predation on seabirds revealed by
combining dietary analyses. Condor 103, 802–809.

Bogdanova, M.I., Wanless, S., Harris, M.P., Lindström, J., Butler, A., Newell, M.A., Sato,
K., Watanuki, Y., Parsons, M., Daunt, F., 2014. Among-year and within-
population variation in foraging distribution of European shags Phalacrocorax
aristotelis over two decades: implications for marine spatial planning. Biol.
Conserv. 170, 292–299.

Bolker, 2014. Dealing with quasi- models in R. R Foundation for Statistical
Computing. Licensed under the Creative Commons attribution-
noncommercial license. <http://cran.r-project.org/web/packages/bbmle/
vignettes/quasi.pdf> (accessed 18.11.14).

Bolnick, D.I., Svanbäck, R., Fordyce, J.M., Yang, L.H., Davis, J.M., Hulsey, C.D., Forister,
M.L., 2003. The ecology of individuals: incidence and implications of individual
specialization. Am. Naturalist 161, 1–28.

Bouten, W., Baaij, E.W., Shamoun-Baranes, J., Camphuysen, K.C.J., 2013. A flexible
GPS tracking system for studying bird behaviour at multiple scales. J. Ornithol.
154, 571–580.

http://www.esciencecenter.com/
http://www.uva-bits.nl/project/seabird-windfarm-interactions/
http://www.uva-bits.nl/project/seabird-windfarm-interactions/
http://dx.doi.org/10.1016/j.biocon.2015.03.027
http://dx.doi.org/10.1016/j.biocon.2015.03.027
http://www.4coffshore.com/offshorewind/
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0010
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0010
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0015
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0015
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0015
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0015
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0020
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0020
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0020
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0020
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0020
http://cran.r-project.org/web/packages/bbmle/vignettes/quasi.pdf
http://cran.r-project.org/web/packages/bbmle/vignettes/quasi.pdf
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0030
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0030
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0030
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0035
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0035
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0035
https://www.researchgate.net/publication/235775466_Assessing_vulnerability_of_seabird_populations_to_offshore_wind_farms?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/271812005_Effects_of_Sampling_Effort_Based_on_GPS_Telemetry_on_Home-Range_Size_Estimations?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/258271403_Modelling_flight_heights_of_marine_birds_to_more_accurately_assess_collision_risk_with_offshore_wind_turbines?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/227677849_Sex_and_Season_Affect_Individual-Level_Diet_Variation_in_the_Neotropical_Marsupial_Gracilinanus_microtarsus_Didelphidae?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/271816954_Feeding_Specialization_and_Preference_in_Herring_Gulls?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/232701107_Individual_consistency_in_the_foraging_behaviour_of_Northern_Gannets_Implications_for_interactions_with_offshore_renewable_energy_developments?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/232701107_Individual_consistency_in_the_foraging_behaviour_of_Northern_Gannets_Implications_for_interactions_with_offshore_renewable_energy_developments?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/244992857_How_many_seabirds_do_we_need_to_track_to_define_home-range_area?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/244992857_How_many_seabirds_do_we_need_to_track_to_define_home-range_area?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/227606135_Sex-specific_food_provisioning_in_a_monomorphic_seabird_the_common_guillemot_Uria_aalge_Nest_defence_foraging_efficiency_or_parental_effort?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/236034521_Seabird_foraging_ranges_as_a_preliminary_tool_for_identifying_candidate_Marine_Protected_Areas?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/271798274_Individual_Diet_Difference_Parental_Care_and_Reproductive_Success_in_Slaty-Backed_Gulls?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/5227231_Individual_specialization_in_diet_by_a_generalist_marine_predator_reflects_specialization_in_foraging_behaviour?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/232688291_Annual_Variation_in_Great_Skua_Diets_The_Importance_of_Commercial_Fisheries_and_Predation_on_Seabirds_Revealed_by_Combining_Dietary_Analyses?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/232688291_Annual_Variation_in_Great_Skua_Diets_The_Importance_of_Commercial_Fisheries_and_Predation_on_Seabirds_Revealed_by_Combining_Dietary_Analyses?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/232688291_Annual_Variation_in_Great_Skua_Diets_The_Importance_of_Commercial_Fisheries_and_Predation_on_Seabirds_Revealed_by_Combining_Dietary_Analyses?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/232688291_Annual_Variation_in_Great_Skua_Diets_The_Importance_of_Commercial_Fisheries_and_Predation_on_Seabirds_Revealed_by_Combining_Dietary_Analyses?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/257495708_A_flexible_GPS_Tracking_system_for_studying_bird_behavior_at_multiple_scales?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/257495708_A_flexible_GPS_Tracking_system_for_studying_bird_behavior_at_multiple_scales?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/257495708_A_flexible_GPS_Tracking_system_for_studying_bird_behavior_at_multiple_scales?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/10845143_The_Ecology_of_Individuals_Incidence_and_Implications_of_Individual_Specialization?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/10845143_The_Ecology_of_Individuals_Incidence_and_Implications_of_Individual_Specialization?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/10845143_The_Ecology_of_Individuals_Incidence_and_Implications_of_Individual_Specialization?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/246545750_Tracking_seabirds_to_identify_potential_Marine_Protected_Areas_in_the_Western_Indian_Ocean?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/271759014_Chick_Hatching_as_a_Trigger_for_Dietary_Switching_in_the_Western_Gull?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/271759014_Chick_Hatching_as_a_Trigger_for_Dietary_Switching_in_the_Western_Gull?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==


358 C.B. Thaxter et al. / Biological Conservation 186 (2015) 347–358
Bukacinski, D., Bukacinski, M., Spaans, A.L., 1998. Experimental evidence for the
relationship between food supply, parental effort and chick survival in the
Lesser black-backed gull Larus fuscus. Ibis 140, 422–430.

Bustnes, J.O., Barrett, R.T., Helberg, M., 2010. Northern lesser black-backed gulls:
what do they eat? Waterbirds 33, 534–540.

Camphuysen, C.J., 1995. Herring gull Larus argentatus and lesser black-backed gulls
Larus fuscus feeding at fishing vessels in the breeding season: competitive
scavenging versus efficient flying. Ardea 83, 365–380.

Camphyusen, C.J., 2011. Lesser black-backed gulls nesting at Texel foraging
distribution, diet, survival, recruitment and breeding biology of birds carrying
advanced GPS loggers. NIOZ-Report 2011-05, Royal Netherlands Institute for
Sea Research, Texel.

Carstensen, J., Henriksen, O.D., Teilmann, J., 2006. Impacts of offshore wind farm
construction on harbour porpoises: acoustic monitoring of echolocation activity
using porpoise detectors (T-PODs). Mar. Ecol. Prog. Ser. 321, 295–308.

Corman, A.-M., Gathe, S., 2014. What flight heights tell us about foraging and
potential conflicts with wind farms: a case study in lesser black-backed gulls
(Larus fuscus). J. Ornithol. http://dx.doi.org/10.1007/s10336-014-1094-0.

Coulson, J.C., Thomas, C.S., Butterfield, J.E.L., Duncan, N., Monaghan, P.C., 1983. The
use of head and bill length to sex live gulls Laridae. Ibis 125, 549–557.

Department of Energy and Climate Change, 2009. UK Offshore Energy Strategic
Environmental Assessment. Future Leasing for Offshore Wind Farms and
Licensing for Offshore Oil & Gas and Gas Storage. Environmental Report,
Department of Energy and Climate Change.

Desholm, M., Fox, A.D., Beasley, P.D.L., Kahlert, J., 2006. Remote techniques for
counting and estimating the number of bird-wind turbine collisions at sea: a
review. Ibis 148, 76–89.

Furness, R.W., Wade, H.M., Masden, E.A., 2013. Assessing vulnerability of marine
bird populations to offshore wind farms. J. Environ. Manage. 119, 56–66.

Garthe, S., Hüppop, O., 2004. Scaling possible adverse effects of marine wind farms
on seabirds: developing and applying a vulnerability index. J. Appl. Ecol. 41,
724–734.

Girard, I., Ouellet, J.P., Courtois, R., Dussault, C., Breton, L., 2002. Effects of sampling
effort based on GPS telemetry on home-range size estimations. J. Wildlife
Manage. 66, 1290–1300.

Greig, S.A., Coulson, J.C., Monaghan, P., 1985. Feeding strategies of male and female
adult herring gulls (Larus argentatus). Behaviour 94, 41–59.

Gyimesi, A., Boudewijn, T.J., Poot, M.J.M., Buijs, R.-J., 2011. Habitat Use, Feeding
Ecology and Reproductive Success of Lesser Black-Backed Gulls Breeding in Lake
Volkerak. Final Report 10-234, Bureau Waardenburg.

Halpern, B.S., Walbridge, S., Selkoe, K.A., Kappel, C.V., Micheli, F., D’Agrosa, C., Bruno,
J.F., Casey, K.S., Ebert, C., Fox, H.E., Fujita, R., Heinemann, D., Lenihan, H.S.,
Madin, E.M.P., Perry, M.T., Selig, E.R., Spalding, M., Steneck, R., Watson, R., 2008.
A global map of human impact on marine ecosystems. Science 319, 948–952.

Hamer, K.C., Humphreys, E.M., Garthe, S., Hennicke, J., Peters, G., Grémillet, D.,
Phillips, R.A., Harris, M.P., Wanless, S., 2007. Annual variation in diets, feeding
locations and foraging behaviour of gannets in the North Sea: flexibility,
consistency and constraint. Mar. Ecol. Prog. Ser. 338, 295–305.

Ito, M., Minami, H., Tanaka, Y., Watanuki, Y., 2009. Seasonal and inter-annual
oceanographic changes induce diet switching in a piscivorous seabird. Mar.
Ecol. Prog. Ser. 393, 273–284.

Jennings, S., Lee, J., Hiddink, J.G., 2012. Assessing fishery footprints and the trade-
offs between landings value, habitat sensitivity, and fishing impacts to inform
marine spatial planning and an ecosystem approach. ICES J. Mar. Sci. 69, 1053–
1063.

Johnston, A., Cook, A.S.C.P., Wright, L.J., Humphreys, E.M., Burton, N.H.K., 2014.
Modelling flight heights of marine birds to more accurately assess collision risk
with offshore wind turbines. J. Appl. Ecol. 51, 31–41.

Kim, S.Y., Monaghan, P., 2006. Interspecific differences in foraging preferences,
breeding performance and demography in herring (Larus argentatus) and lesser
black-backed gulls (Larus fuscus) at a mixed colony. J. Zool. 270, 664–671.

Kirkham, I.R., Morris, R.D., 1979. Feeding ecology of ring-billed gull (Larus
delawarensis) chicks. Can. J. Zool. – Rev. Can. De Zool. 57, 1086–1090.

Klaassen, R.H.G., Ens, B.J., Shamoun-Baranes, J., Exo, K.-M., Bairlein, F., 2012.
Migration strategy of a flight generalist, the lesser black-backed gull Larus
fuscus. Behav. Ecol. 28, 58–69.

Kubetzki, U., Garthe, S., 2003. Distribution, diet and habitat selection by four
sympatrically breeding gull species in the south-eastern North Sea. Mar. Biol.
143, 199–207.

Langston, R.H., Teuten, E., Butler, A., 2013. Foraging Ranges of Northern Gannets
Morus bassanus in Relation to Proposed Offshore Wind Farms in the UK: 2010–
2012. RSPB Report to DECC.

Le Corre, M., Jaeger, A., Pinet, P., Kappes, M.A., Weimerskirch, H., Catry, T., Ramos,
J.A., Russell, J.C., Shah, N., Jaquemet, S., 2012. Tracking seabirds to identify
potential marine protected areas in the tropical western Indian ocean. Biol.
Conserv. 156, 83–93.

Lewis, S., Benvenuti, S., Dall’Antonia, L., Griffiths, R., Money, L., Sherratt, T.N.,
Wanless, S., Hamer, K.C., 2002. Sex-specific foraging behaviour in monomorphic
seabird. Proc. R. Soc. B: Biol. Sci. 269, 1687–1693.
Marsh, M., 2013. Here’s one I made earlier: the Landguard gull RAS. BTO RAS News
13, 10–11.

Martins, E.G., Araújo, M.S., Bonato, V., Reis, S.F.D., 2008. Sex and season affect
individual-level diet variation in the neotropical marsupial Gracilinanus
microtarsus (Didelphidae). Biotropica 40, 132–135.

Masden, E.A., Haydon, D.T., Fox, A.D., Furness, R.W., Bullman, R., Desholm, M., 2009.
Barriers to movement: impacts of wind farms on migrating birds. ICES J. Mar.
Sci. 66, 746–753.

McCleery, R.H., Sibly, R.M., 1986. Feeding specialization and preference in herring
gulls. J. Anim. Ecol. 55, 245–259.

Nogales, M., Zonfrillo, B., Monaghan, P., 1995. Diets of adult and chick herring gulls
Larus argentatus argenteus on Ailsa Craig, south-west Scotland. Seabird 17, 56–
63.

Pettex, E., Lorentsen, S-H., Grémillet, D., Gimenez, O., Barrett, R., Pons, J-B., Le Bohec,
C., Bonadonna, F., 2012. Multi-scale foraging variability in Northern gannet
(Morus bassanus) fuels potential foraging plasticity. Mar. Biol. 159, 2743–2756.

R Development Core Team, 2013. R: A Language and Environment for Statistical
Computing. R Foundation for Statistical Computing, Vienna. <www.r-project.
org>.

Ramírez, F., Navarro, J., Afán, I., Hobson, K.A., Delgado, A., Forero, M.G., 2012.
Adapting to a changing world: unraveling the role of man-made habitats as
alternative feeding areas for slender-billed gull (Chroicocephalus genei). PLoS
ONE 7, e47551.

Robinson, R.A., 2005. BirdFacts: Profiles of Birds Occurring in Britain & Ireland. BTO
Research Report, 407. BTO, Thetford.

Scheidat, M., Tougaard, J., Brasseur, S., Carstensen, J., Petel, T.V., Teilmann, J.,
Reijnders, P., 2011. Harbour porpoises (Phocoena phocoena) and wind farms: a
case study in the Dutch North Sea. Environ. Res. Lett. 6, 10.

Schwemmer, P., Garthe, S., 2008. Regular habitat switch as an important feeding
strategy of an opportunistic seabird species at the interface between land and
sea. Estuar. Coast. Shelf Sci. 77, 12–22.

Shamoun-Baranes, J., Bouten, W., Camphuysen, C.J., Baaij, E., 2011. Riding the tide:
intriguing observations of gulls resting at sea during breeding. Ibis 153, 411–
415.

Soanes, L.M., Atkinson, P.W., Gauvain, R.D., Green, J.A., 2012. Individual consistency
in the foraging behaviour of Northern Gannets: implications for interactions
with offshore renewable energy developments. Mar. Policy 38, 507–514.

Soanes, L.M., Arnould, J.P.Y., Dodd, S.G., Sumner, M.D., Green, J.A., 2013. How many
seabirds do we need to track to define home-range area. J. Appl. Ecol. 50, 671–
679.

Stroud, D.A., Chambers, D., Cook, S., Buxton, N., Fraser, B., Clement, P., Lewis, P.,
McLean, I., Baker, H., Whitehead, S. (Eds.), 2001. The UK SPA Network: Its Scope
and Contents. JNCC, Peterborough.

Syvitski, J.P.M., Vorosmarty, C.J., Kettner, A.J., Green, P., 2005. Impact of humans on
the flux of terrestrial sediment to the global coastal ocean. Science 308, 376–
380.

Thaxter, C.B., Daunt, F., Hamer, K.C., Watanuki, Y., Harris, M.P., Grémillet, D., Peters,
G., Wanless, S., 2009. Sex-specific food provisioning in a monomorphic seabird,
the common guillemot Uria aalge: nest defence, foraging efficiency or parental
effort? J. Avian Biol. 40, 75–84.

Thaxter, C.B., Lascelles, B., Sugar, K., Cook, A.S.C.P., Roos, S., Bolton, M., Langston,
R.H.W., Burton, N.H.K., 2012. Seabird foraging ranges as a preliminary tool for
identifying candidate marine protected areas. Biol. Conserv. 156, 53–61.

Thaxter, C.B., Ross-Smith, V.H., Clark, J., Clark, N.A., Conway, G.J., Marsh, M., Leat,
E.H.K., Burton, N.H.K., 2014. A trial of three harness attachment methods and
their suitability for long-term use on lesser black-backed gull and great skua.
Ringing Migr. 29, 65–76.

Torres, L.G., Thompson, D.R., Bearhop, S., Votier, S., Taylor, G.A., Sagar, P.M.,
Robertson, B.C., 2011. White-capped albatrosses alter fine-scale foraging
behavior patterns when associated with fishing vessels. Mar. Ecol. Prog. Ser.
428, 289–301.

Wade, H.M., Masden, E.A., Jackson, A.C., Thaxter, C.B., Burton, N.H.K., Bouten, W.,
Furness, R.W., 2014. Great skua (Stercorarius skua) movements at sea in relation
to marine renewable energy developments. Mar. Environ. Res. 101, 69–80.

Washburn, B.E., Bernhardt, G.E., Kutschbach-Brohl, L., Chipman, R.B., Francoeur, L.C.,
2013. Foraging ecology of four gull species at a coastal-urban interface. Condor
115, 67–76.

Watanuki, Y., 1992. Individual diet difference, parental care and reproductive
success in slaty-backed gulls. Condor 94, 159–171.

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

Wood, S.N., 2006. Generalized Additive Models: An Introduction with R. Chapman &
Hall/CRC.

Worton, B.J., 1989. Kernel methods for estimating for utilization distribution in
home-range studies. Ecology 70, 164–168.

http://refhub.elsevier.com/S0006-3207(15)00138-X/h0040
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0040
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0040
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0045
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0045
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0050
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0050
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0050
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0060
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0060
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0060
http://dx.doi.org/10.1007/s10336-014-1094-0
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0070
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0070
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0080
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0080
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0080
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0085
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0085
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0090
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0090
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0090
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0095
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0095
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0095
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0100
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0100
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0110
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0110
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0110
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0110
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0115
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0115
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0115
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0115
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0120
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0120
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0120
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0125
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0125
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0125
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0125
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0130
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0130
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0130
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0135
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0135
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0135
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0140
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0140
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0145
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0145
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0145
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0150
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0150
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0150
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0160
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0160
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0160
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0160
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0165
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0165
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0165
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0180
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0180
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0175
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0175
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0175
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0185
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0185
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0185
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0170
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0170
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0190
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0190
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0190
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0195
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0195
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0195
http://www.r-project.org
http://www.r-project.org
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0200
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0200
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0200
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0200
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0215
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0215
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0215
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0220
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0220
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0220
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0225
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0225
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0225
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0230
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0230
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0230
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0235
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0235
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0235
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0240
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0240
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0240
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0245
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0245
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0245
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0250
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0250
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0250
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0250
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0255
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0255
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0255
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0260
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0260
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0260
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0260
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0265
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0265
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0265
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0265
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0270
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0270
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0270
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0275
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0275
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0275
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0280
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0280
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0285
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0285
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0285
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0295
http://refhub.elsevier.com/S0006-3207(15)00138-X/h0295
https://www.researchgate.net/publication/40152923_Experimental_evidence_for_the_relationship_between_food_supply_parental_effort_and_chick_survival_in_the_Lesser_Black-backed_Gull_Larus_fuscus?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/40152923_Experimental_evidence_for_the_relationship_between_food_supply_parental_effort_and_chick_survival_in_the_Lesser_Black-backed_Gull_Larus_fuscus?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/40152923_Experimental_evidence_for_the_relationship_between_food_supply_parental_effort_and_chick_survival_in_the_Lesser_Black-backed_Gull_Larus_fuscus?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/261933194_Northern_Lesser_Black-Backed_Gulls_What_do_They_Eat?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/261933194_Northern_Lesser_Black-Backed_Gulls_What_do_They_Eat?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/287216663_Herring_Gull_Larus_argentatus_and_Lesser_Black-backed_Gulls_Larus_fuscus_feeding_at_fishing_vessels_in_the_breeding_season_competitive_scavenging_versus_efficient_flying?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/287216663_Herring_Gull_Larus_argentatus_and_Lesser_Black-backed_Gulls_Larus_fuscus_feeding_at_fishing_vessels_in_the_breeding_season_competitive_scavenging_versus_efficient_flying?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/287216663_Herring_Gull_Larus_argentatus_and_Lesser_Black-backed_Gulls_Larus_fuscus_feeding_at_fishing_vessels_in_the_breeding_season_competitive_scavenging_versus_efficient_flying?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/250218741_Impacts_of_offshore_wind_farm_construction_on_harbour_porpoises_Acoustic_monitoring_of_echolocation_activity_using_porpoise_detectors_T-PODs?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/250218741_Impacts_of_offshore_wind_farm_construction_on_harbour_porpoises_Acoustic_monitoring_of_echolocation_activity_using_porpoise_detectors_T-PODs?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/250218741_Impacts_of_offshore_wind_farm_construction_on_harbour_porpoises_Acoustic_monitoring_of_echolocation_activity_using_porpoise_detectors_T-PODs?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/229633393_The_use_of_head_and_bill_length_to_sex_live_gulls_Laridae?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/229633393_The_use_of_head_and_bill_length_to_sex_live_gulls_Laridae?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/227533395_Remote_techniques_for_counting_and_estimating_the_number_of_bird-wind_turbine_collisions_at_sea_A_review?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/227533395_Remote_techniques_for_counting_and_estimating_the_number_of_bird-wind_turbine_collisions_at_sea_A_review?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/227533395_Remote_techniques_for_counting_and_estimating_the_number_of_bird-wind_turbine_collisions_at_sea_A_review?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/235775466_Assessing_vulnerability_of_seabird_populations_to_offshore_wind_farms?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/235775466_Assessing_vulnerability_of_seabird_populations_to_offshore_wind_farms?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/229722934_Scaling_possible_adverse_effects_of_marine_wind_farms_on_seabirds_Developing_and_applying_a_vulnerability_index?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/229722934_Scaling_possible_adverse_effects_of_marine_wind_farms_on_seabirds_Developing_and_applying_a_vulnerability_index?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/229722934_Scaling_possible_adverse_effects_of_marine_wind_farms_on_seabirds_Developing_and_applying_a_vulnerability_index?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/271812005_Effects_of_Sampling_Effort_Based_on_GPS_Telemetry_on_Home-Range_Size_Estimations?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/271812005_Effects_of_Sampling_Effort_Based_on_GPS_Telemetry_on_Home-Range_Size_Estimations?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/271812005_Effects_of_Sampling_Effort_Based_on_GPS_Telemetry_on_Home-Range_Size_Estimations?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/238636023_Feeding_Strategies_of_Male_and_Female_Adult_Herring_Gulls_Larus_Argentatus?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/238636023_Feeding_Strategies_of_Male_and_Female_Adult_Herring_Gulls_Larus_Argentatus?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/5574961_A_Global_Map_of_Human_Impact_on_Marine_Ecosystems?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/5574961_A_Global_Map_of_Human_Impact_on_Marine_Ecosystems?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/5574961_A_Global_Map_of_Human_Impact_on_Marine_Ecosystems?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/5574961_A_Global_Map_of_Human_Impact_on_Marine_Ecosystems?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/240809472_Annual_variation_in_diets_feeding_locations_and_foraging_behaviour_of_gannets_in_the_North_Sea_Flexibility_consistency_and_constraint?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/240809472_Annual_variation_in_diets_feeding_locations_and_foraging_behaviour_of_gannets_in_the_North_Sea_Flexibility_consistency_and_constraint?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/240809472_Annual_variation_in_diets_feeding_locations_and_foraging_behaviour_of_gannets_in_the_North_Sea_Flexibility_consistency_and_constraint?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/240809472_Annual_variation_in_diets_feeding_locations_and_foraging_behaviour_of_gannets_in_the_North_Sea_Flexibility_consistency_and_constraint?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/235694489_Assessing_fishery_footprints_and_the_trade-offs_between_landings_value_habitat_sensitivity_and_fishing_impacts_to_inform_marine_spatial_planning_and_an_ecosystem_approach?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/235694489_Assessing_fishery_footprints_and_the_trade-offs_between_landings_value_habitat_sensitivity_and_fishing_impacts_to_inform_marine_spatial_planning_and_an_ecosystem_approach?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/235694489_Assessing_fishery_footprints_and_the_trade-offs_between_landings_value_habitat_sensitivity_and_fishing_impacts_to_inform_marine_spatial_planning_and_an_ecosystem_approach?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/235694489_Assessing_fishery_footprints_and_the_trade-offs_between_landings_value_habitat_sensitivity_and_fishing_impacts_to_inform_marine_spatial_planning_and_an_ecosystem_approach?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/258271403_Modelling_flight_heights_of_marine_birds_to_more_accurately_assess_collision_risk_with_offshore_wind_turbines?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/258271403_Modelling_flight_heights_of_marine_birds_to_more_accurately_assess_collision_risk_with_offshore_wind_turbines?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/258271403_Modelling_flight_heights_of_marine_birds_to_more_accurately_assess_collision_risk_with_offshore_wind_turbines?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/40701277_Interspecific_differences_in_foraging_preferences_breeding_performance_and_demography_in_herring_Larus_argentatus_and_lesser_black-backed_gulls_Larus_fuscus_at_a_mixed_colony?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/40701277_Interspecific_differences_in_foraging_preferences_breeding_performance_and_demography_in_herring_Larus_argentatus_and_lesser_black-backed_gulls_Larus_fuscus_at_a_mixed_colony?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/40701277_Interspecific_differences_in_foraging_preferences_breeding_performance_and_demography_in_herring_Larus_argentatus_and_lesser_black-backed_gulls_Larus_fuscus_at_a_mixed_colony?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/249537395_Feeding_ecology_of_ring-billed_gull_Larus_delawarensis_chicks?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/249537395_Feeding_ecology_of_ring-billed_gull_Larus_delawarensis_chicks?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/254808121_Migration_strategy_of_a_flight_generalist_the_Lesser_Black-backed_Gull_Larus_fuscus?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/254808121_Migration_strategy_of_a_flight_generalist_the_Lesser_Black-backed_Gull_Larus_fuscus?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/254808121_Migration_strategy_of_a_flight_generalist_the_Lesser_Black-backed_Gull_Larus_fuscus?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/226413488_Distribution_diet_and_habitat_selection_by_four_sympatrically_breeding_gull_species_in_the_south-eastern_North_Sea?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/226413488_Distribution_diet_and_habitat_selection_by_four_sympatrically_breeding_gull_species_in_the_south-eastern_North_Sea?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/226413488_Distribution_diet_and_habitat_selection_by_four_sympatrically_breeding_gull_species_in_the_south-eastern_North_Sea?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/11184766_Sex-specific_foraging_behaviour_in_a_monomorphic_seabird?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/11184766_Sex-specific_foraging_behaviour_in_a_monomorphic_seabird?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/11184766_Sex-specific_foraging_behaviour_in_a_monomorphic_seabird?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/284295631_Here's_one_I_made_earlier_the_Landguard_gull_RAS?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/284295631_Here's_one_I_made_earlier_the_Landguard_gull_RAS?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/227677849_Sex_and_Season_Affect_Individual-Level_Diet_Variation_in_the_Neotropical_Marsupial_Gracilinanus_microtarsus_Didelphidae?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/227677849_Sex_and_Season_Affect_Individual-Level_Diet_Variation_in_the_Neotropical_Marsupial_Gracilinanus_microtarsus_Didelphidae?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/227677849_Sex_and_Season_Affect_Individual-Level_Diet_Variation_in_the_Neotropical_Marsupial_Gracilinanus_microtarsus_Didelphidae?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/249284301_Barriers_to_movement_Impacts_of_wind_farms_on_migrating_birds?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/249284301_Barriers_to_movement_Impacts_of_wind_farms_on_migrating_birds?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/249284301_Barriers_to_movement_Impacts_of_wind_farms_on_migrating_birds?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/271816954_Feeding_Specialization_and_Preference_in_Herring_Gulls?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/271816954_Feeding_Specialization_and_Preference_in_Herring_Gulls?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/250927017_Diets_of_adult_and_chick_Herring_Gulls_Larus_argentatus_on_Ailsa_Craig_south-west_Scotland?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/250927017_Diets_of_adult_and_chick_Herring_Gulls_Larus_argentatus_on_Ailsa_Craig_south-west_Scotland?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/250927017_Diets_of_adult_and_chick_Herring_Gulls_Larus_argentatus_on_Ailsa_Craig_south-west_Scotland?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/235222796_Multi-scale_foraging_variability_in_Northern_gannet_Morus_bassanus_fuels_potential_foraging_plasticity?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/235222796_Multi-scale_foraging_variability_in_Northern_gannet_Morus_bassanus_fuels_potential_foraging_plasticity?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/235222796_Multi-scale_foraging_variability_in_Northern_gannet_Morus_bassanus_fuels_potential_foraging_plasticity?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/229982579_Riding_the_tide_Intriguing_observations_of_gulls_resting_at_sea_during_breeding?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/229982579_Riding_the_tide_Intriguing_observations_of_gulls_resting_at_sea_during_breeding?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/229982579_Riding_the_tide_Intriguing_observations_of_gulls_resting_at_sea_during_breeding?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/232701107_Individual_consistency_in_the_foraging_behaviour_of_Northern_Gannets_Implications_for_interactions_with_offshore_renewable_energy_developments?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/232701107_Individual_consistency_in_the_foraging_behaviour_of_Northern_Gannets_Implications_for_interactions_with_offshore_renewable_energy_developments?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/232701107_Individual_consistency_in_the_foraging_behaviour_of_Northern_Gannets_Implications_for_interactions_with_offshore_renewable_energy_developments?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/244992857_How_many_seabirds_do_we_need_to_track_to_define_home-range_area?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/244992857_How_many_seabirds_do_we_need_to_track_to_define_home-range_area?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/244992857_How_many_seabirds_do_we_need_to_track_to_define_home-range_area?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/227606135_Sex-specific_food_provisioning_in_a_monomorphic_seabird_the_common_guillemot_Uria_aalge_Nest_defence_foraging_efficiency_or_parental_effort?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/227606135_Sex-specific_food_provisioning_in_a_monomorphic_seabird_the_common_guillemot_Uria_aalge_Nest_defence_foraging_efficiency_or_parental_effort?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/227606135_Sex-specific_food_provisioning_in_a_monomorphic_seabird_the_common_guillemot_Uria_aalge_Nest_defence_foraging_efficiency_or_parental_effort?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/227606135_Sex-specific_food_provisioning_in_a_monomorphic_seabird_the_common_guillemot_Uria_aalge_Nest_defence_foraging_efficiency_or_parental_effort?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/236034521_Seabird_foraging_ranges_as_a_preliminary_tool_for_identifying_candidate_Marine_Protected_Areas?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/236034521_Seabird_foraging_ranges_as_a_preliminary_tool_for_identifying_candidate_Marine_Protected_Areas?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/236034521_Seabird_foraging_ranges_as_a_preliminary_tool_for_identifying_candidate_Marine_Protected_Areas?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/273713386_White-capped_albatrosses_alter_fine-scale_foraging_behavior_patterns_when_associated_with_fishing_vessels?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/273713386_White-capped_albatrosses_alter_fine-scale_foraging_behavior_patterns_when_associated_with_fishing_vessels?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/273713386_White-capped_albatrosses_alter_fine-scale_foraging_behavior_patterns_when_associated_with_fishing_vessels?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/273713386_White-capped_albatrosses_alter_fine-scale_foraging_behavior_patterns_when_associated_with_fishing_vessels?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/265785825_Great_skua_Stercorarius_skua_movements_at_sea_in_relation_to_marine_renewable_energy_developments?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/265785825_Great_skua_Stercorarius_skua_movements_at_sea_in_relation_to_marine_renewable_energy_developments?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/265785825_Great_skua_Stercorarius_skua_movements_at_sea_in_relation_to_marine_renewable_energy_developments?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/271798274_Individual_Diet_Difference_Parental_Care_and_Reproductive_Success_in_Slaty-Backed_Gulls?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/271798274_Individual_Diet_Difference_Parental_Care_and_Reproductive_Success_in_Slaty-Backed_Gulls?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/5227231_Individual_specialization_in_diet_by_a_generalist_marine_predator_reflects_specialization_in_foraging_behaviour?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/5227231_Individual_specialization_in_diet_by_a_generalist_marine_predator_reflects_specialization_in_foraging_behaviour?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/5227231_Individual_specialization_in_diet_by_a_generalist_marine_predator_reflects_specialization_in_foraging_behaviour?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/223995541_Kernel_Methods_for_Estimating_the_Utilization_Distribution_in_Home-Range_Studies?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/223995541_Kernel_Methods_for_Estimating_the_Utilization_Distribution_in_Home-Range_Studies?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/299822741_Generalized_Additive_Models_An_Introduction_With_R?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/299822741_Generalized_Additive_Models_An_Introduction_With_R?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/228110128_Harbour_porpoises_Phocoena_phocoena_and_wind_farms_A_case_study_in_the_Dutch_North_Sea?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/228110128_Harbour_porpoises_Phocoena_phocoena_and_wind_farms_A_case_study_in_the_Dutch_North_Sea?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/228110128_Harbour_porpoises_Phocoena_phocoena_and_wind_farms_A_case_study_in_the_Dutch_North_Sea?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/238383393_Regular_habitat_switch_as_an_important_feeding_strategy_of_an_opportunistic_seabird_species_at_the_interface_between_land_and_sea?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/238383393_Regular_habitat_switch_as_an_important_feeding_strategy_of_an_opportunistic_seabird_species_at_the_interface_between_land_and_sea?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/238383393_Regular_habitat_switch_as_an_important_feeding_strategy_of_an_opportunistic_seabird_species_at_the_interface_between_land_and_sea?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/246545750_Tracking_seabirds_to_identify_potential_Marine_Protected_Areas_in_the_Western_Indian_Ocean?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/246545750_Tracking_seabirds_to_identify_potential_Marine_Protected_Areas_in_the_Western_Indian_Ocean?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/246545750_Tracking_seabirds_to_identify_potential_Marine_Protected_Areas_in_the_Western_Indian_Ocean?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/246545750_Tracking_seabirds_to_identify_potential_Marine_Protected_Areas_in_the_Western_Indian_Ocean?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/232649770_Adapting_to_a_Changing_World_Unraveling_the_Role_of_Man-Made_Habitats_as_Alternative_Feeding_Areas_for_Slender-Billed_Gull_Chroicocephalus_genei?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/232649770_Adapting_to_a_Changing_World_Unraveling_the_Role_of_Man-Made_Habitats_as_Alternative_Feeding_Areas_for_Slender-Billed_Gull_Chroicocephalus_genei?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/232649770_Adapting_to_a_Changing_World_Unraveling_the_Role_of_Man-Made_Habitats_as_Alternative_Feeding_Areas_for_Slender-Billed_Gull_Chroicocephalus_genei?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==
https://www.researchgate.net/publication/232649770_Adapting_to_a_Changing_World_Unraveling_the_Role_of_Man-Made_Habitats_as_Alternative_Feeding_Areas_for_Slender-Billed_Gull_Chroicocephalus_genei?el=1_x_8&enrichId=rgreq-3a096b5947ec4d896370ea948403232b-XXX&enrichSource=Y292ZXJQYWdlOzI3NTMzMDM1MDtBUzoyMjA5ODIwNjYzMjM0NTZAMTQyOTY5NzYzODE5NA==

