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Conference Programme 
 

Thursday 22nd September 
0900 Prof Catherine Bachleda, Vice Chancellor, University of Gibraltar 

 Welcome to the University of Gibraltar 

 

0905 The Hon Prof John E Cortes, Minister for Education, Public Health, 
Environment, Sustainability, Climate Change, Heritage & Culture, H.M. 
Government of Gibraltar 

 Official Opening of the Calpe 22 Conference 

 
0930 Ian Newton, Centre for Ecology and Hydrology, Natural Environment 

Research Council, United Kingdom 

 What have we learnt in the 50 years since Moreau? 
 

1030   Coffee break 
 
1100 Jacques Blondel, CNRS, Montpellier, France 

 The Role of Tropical-Temperate Flyways for Explaining the Origin and 
Diversification of Birds in the Northern Hemisphere 

 

 
1200 John Rappole, Smithsonian Conservation Biology Institute, Front Royal, 

Virginia, United States 

Moreau, Morel & Bourlière, Jones, and the Extraordinary Differences in the 
Palaearctic-African and New World Migration Systems 
 

1300   Lunch break 
 
1430 Clive Finlayson, The Gibraltar National Museum, Gibraltar 

Trans-Saharan Migrants and the Fluctuating Ecology of the Source and 
Reception Areas – The State of Play Fifty Years On. 
 

1530 Geraldine Finlayson & Stewart Finlayson, The Gibraltar National Museum, 
Gibraltar 

The Pleistocene and Holocene Conditions for Trans-Saharan Migrants at the 
Northern Edge of the Sahara Desert 
 

1630   Tea break 
 
1700   Anders Hedenström, University of Lund, Sweden 

Strategies to Cross a Major Ecological Barrier (the Mediterranean Sea and The 
Sahara): How Theory and New Data have changed our views since Moreau 

 

1800   Discussion 
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Friday 23rd September 
0900   Ugo Mellone, Mediterranean Raptor Migration Network, Italy/Spain 

The Mediterranean Sea as a Major Determinant for the Evolution of Migratory 
Strategies in Soaring Birds 

 

1030   Coffee break 
 
1100   Kasper Thorup, University of Copenhagen, Denmark 

Seasonal Resource Tracking Across Time and Space 
 

1200   Pedro Jordano, Estación Biológica Doñana, Sevilla, Spain 

Fleshy fruits and the Passerine Palaearctic-African Migration System 
 

1300   Lunch break 
 
1430 Bruno Bruderer, Swiss Ornithological Institute, Sempach, Switzerland 

Palaearctic-African Bird Migration - Flight Behaviour Under Varying Conditions 

 
 

1530   Susanne Åkesson, University of Lund, Sweden 

Wintering on the Wing – How Migratory Swifts are Adapted to Non-Breeding in 
Africa 
 

1630   Tea break 
 
1700 Presentation of book “Bird Migration between Europe and Africa” 

 
 
1800   Discussion 
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Saturday 24th September 
0930   Will Cresswell, University of St Andrews, United Kingdom 

Migratory Connectivity in Palaearctic-African Migrants: How to Measure it and 
what it means when you do 

 

1030   Coffee break 
 
1100   Leo Zwarts, Independent Researcher, the Netherlands 

Birds in a Changing Sahel 
 
1200   Francisco Pulido, Universidad Complutense, Madrid, Spain 

 How Afro-Palaearctic Migrants May (or May Not) Adjust to Recent Climate 
Change 

 

1300   Lunch break 
 
1430   Chris Hewson, British Trust for Ornithology, United Kingdom 

Tracking Afro-Palaearctic Migrants to Understand Population Declines  
 
1530 Juan J. Negro, Research Professor of the Spanish National Research Council  

How and when the European raptor community diversified: a Pleistocene story 
with a role for migrations 

 

1630   Tea break 
 
1700   Elizabeth Yohannes, Swiss ornithological Institute, Sempach, Switzerland 

 The Place of Africa in the Palaearctic Migration System: A Re-Visit  
 
1800 Discussion 
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Ian Newton 
What have we learnt in the 50 years since Moreau 

Centre for Ecology and Hydrology, Natural Environment Research Council, United Kingdom 

Bio 

Ian Newton has been interested in birds since 

boyhood, and studied for a PhD at Oxford 

University at the time of David Lack and Reg 

Moreau, both of whom helped to stimulate his 

interest in bird migration. He worked at that 

time on the ecology of finches, later moving to 

the Natural Environment Research Council in 

Britain, where he studied waterfowl and then 

birds of prey, the latter involving study of the 

impacts of DDT and other organochlorine 

pesticides. On bird migration, he has mainly 

studied biogeographical aspects and irruptive 

movements. He is a past President on the British 

Ecological Society and the British Ornithologists 

Union, and during his career, he has written 

more than 300 scientific papers and ten books, 

including The migration ecology of birds (2008) and Bird migration (2010). 

 

Abstract 

This talk is intended as a scene-setter.  It will discuss changes in the populations of Palearctic-

Afrotropical migrants over the last half century, and the factors that have influenced their numbers.  

It will also describe the ideas proposed by Reg Moreau on the migrations and wintering ecology of 

these birds, and the improvements in our understanding that have emerged since then.  
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Jacques Blondel  
The Role of Tropical-Temperate Flyways for Explaining the Origin and Diversification of Birds in the 

Northern Hemisphere 
CNRS, Montpellier, France 

Bio 

Born November 4, 1936, Dijon, France 

Professional address:  Centre d'Ecologie 

Fonctionnelle et Evolutive 

CEFE/CNRS, 34293 Montpellier cedex 5, France 

email: jac.blondel@wanadoo.fr 

PhD. 1969, University of Dijon, France.  

“Synecology of migratory and resident birds in 

the Mediterranean region” 

Professional experience: 1962-1972: 

Researcher, CNRS, Biological Station of Tour du 

Valat, Camargue. 

1972-1981: Senior Researcher, CNRS, Botanical 

Institute, University of Montpellier. 

1981-2002: Director of research, CNRS, “Centre 

d'Ecologie Fonctionnelle et Evolutive”, 

2002 - Emeritus Director of Research, CNRS 

Teaching:  Professor of evolutionary biology: University of Montpellier, University of Louvain-la-Neuve 

(Belgium), University of Québec at Montreal (Canada). 

Research interests:  Historical biogeography of the present-day bird diversity in Europe using 

molecular phylogenies.  Population biology in relation to habitat heterogeneity using population of 

tits as models.  Phenotypic variation, reaction norms, local specialization, gene flow and the genetic 

structure of populations.  Theoretical ecology and evolution. 

 

Abstract 

Technological and methodological advances in biogeography and phylogenetics provide tools for 

giving a refreshing insight on the evolutionary history of birds in space and time.  The history of 

differentiation and colonisation of clades including both resident and long-distance migrants are 

discussed in relation to two alternative theories, the ‘southern home theory’ and the ‘northern home 

theory’.  These advances will be used for deciphering the tempo and spatial context of differentiation 

processes that shaped the composition and structure of extant forest bird communities of the 

Northern Hemisphere.  I will show how geographical connections between tropical and temperate 

realms make north-south flyways major drivers of differentiation for many lineages.  Fifty years after 

the Moreau’s seminal Palaearctic-African Bird Migration Systems, many questions and statements of 

these times paved the way for putting a new and refreshing wine in old bottles.  
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John Rappole 
Moreau, Morel & Bourlière, Jones, and the Extraordinary Differences in the Palaearctic-African and New 

World Migration Systems 
Smithsonian Conservation Biology Institute, Front Royal, Virginia, United States  

Bio 

Dr Rappole is research scientist emeritus at the 

Smithsonian Conservation Biology Institute in 

Front Royal, Virginia.  His fifty-year career has 

focused largely on the ecology and evolution of 

migratory birds based mostly on field studies of 

breeding, post-breeding, transient, and 

wintering migrants in North and Middle America 

and, more recently, Myanmar. 

. 

 

 

Abstract 

Birds of 183 species travel from breeding areas in Eurasia to winter in Africa, far fewer than the 340 

or so that migrate between North America and the Neotropics each year.  Why the difference?  The 

answer requires an understanding of the cause for migration, a purpose long obscured by a 

bewildering plethora of observations.  Reginald Moreau in a 1952 paper neatly summed up the basic 

conundrum of migration - how can migrants from northern latitudes annually invade complex tropical 

communities and attain sufficient food to survive the wintering period?  The famous French field 

biologists, Gérard Morel and François Bourlière, studying the birds of northern Senegal, provided one 

important answer to that question, namely by harvesting foods temporarily more abundant than the 

birds of the local community can use.  Moreau suggested another - by occupying a niche different 

from that of tropical residents.  Intensive studies of central and southern African bird communities, 

led by Peter Jones and his students and colleagues, further expanded our knowledge, demonstrating 

a wide array of movement patterns tracking seasonal changes by both wintering Palaearctic and 

African species.  These pioneering researchers provided the clues to a new understanding of migration 

as a seasonal movement both within and between continents, capitalizing on food superabundances 

in a variety of habitats.  It is the relative differences in number of seasonally available biomes, each 

with its own panoply of habitats with superabundant food during the Palaearctic versus North 

American summer, that explain the differences in the diversity of breeding migrants in these regions.  

The richer habitat diversity of the Nearctic provides for a greater diversity of tropical and subtropical 

species to invade and establish migratory breeding populations through dispersal during the inter-

glacial periods. 
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Clive Finlayson 
Trans-Saharan Migrants and the Fluctuating Ecology of the Source and Reception Areas – The State of 

Play Fifty Years On  
The Gibraltar National Museum, Gibraltar 

University of Gibraltar 

Bio 

Clive Finlayson, MBE, FLS, MSc, DPhil, FLS, MAE 

is the Director, Chief Scientist and Curator of the 

Gibraltar National Museum.  Clive has a first 

class Honours Degree in Zoology from the 

University of Liverpool and was awarded a 

doctorate (DPhil) from the University of Oxford 

in 1980 based on work in bird ecology at the 

Edward Grey Institute of Field Ornithology.  In 

1991 he completed his MSc in Museum Studies 

at the University of Leicester.  He was appointed 

a Beacon Professor of the University of Gibraltar 

in 2019. 

Clive is an evolutionary ecologist and his main 

areas of research are the biogeography of 

hominins, avian biogeography and evolutionary ecology.  In 2001 Clive was made Adjunct Professor in 

the Department of Anthropology at the University of Toronto and in 2003 he was awarded MBE in HM 

the Queen’s New Year Honours.  He was elected a Member at the Academia Europaea in 2010.  Clive 

has worked as a consultant for the UNESCO World Heritage Centre, Paris. 

Clive has published widely in peer-reviewed journals and has written a number of books, including 

Birds of the Strait of Gibraltar (Poyser), Avian Survivors (Bloomsbury), Neanderthals and Modern 

Humans (Cambridge University Press), The Humans who went Extinct, the Improbable Primate (Oxford 

University Press), The Smart Neanderthal, (Oxford University Press), Al-Andalus (Santana Books), and 

Prion Birdwatchers' Guide to Southern Spain and Gibraltar (Prion). 

 

Abstract 

Moreau dedicated a large part of his book, Palaearctic-African Bird Migration Systems, to what he 

described as the fluctuating ecology of the source and reception areas of Palaearctic-African migrating 

birds.  Here, I will review our knowledge of the climatic and ecological conditions that affected the 

Palaearctic and African regions during the last glacial cycle, and into the Holocene. 

I will include an analysis of the waxing and waning of the northern hemisphere ice sheets, concomitant 

areal changes in steppe-tundra and, importantly, the expansion and contraction of the Sahara Desert.  

These changes would have had significant impact on the population sizes of Palaearctic-African birds.  

They would also have meant constant adjustments to routes, breeding, and wintering areas for 

migrants.  A reanalysis of Moreau’s interpretations in these respects will be the subject of this paper. 
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Geraldine Finlayson 
The Pleistocene and Holocene Conditions for Trans-Saharan Migrants at the Northern Edge of the 

Sahara Desert - Geraldine Finlayson and Stewart Finlayson  
The Gibraltar National Museum 

University of Gibraltar 

Bio 

Geraldine has been an active researcher for well 

over thirty years, during which time she has 

authored or co-authored over sixty peer-

reviewed publications, and has presented over 

thirty papers at international conferences.  She 

was awarded her PhD by Anglia Ruskin 

University for her thesis titled ‘Climate, 

Vegetation and Biodiversity – a multiscale study 

of the south of the Iberian Peninsula’.  

Geraldine’s research has continued to focus on 

the spatio-temporal distribution patterns of 

vegetation and animals, and the relationships 

between climate, vegetation landscape features 

and biodiversity mainly focused on the Iberian 

Peninsula within the Quaternary.  She is co-director of the excavations at Gorham’s Cave Complex and 

her main work has focussed on the influence of climate on vegetation and bird distribution, and 

Neanderthal behaviour and has published widely in these fields.  A keen nature photographer, she has 

used her images to support her research.  She has also holds an MSc in Museum Studies. 

Geraldine is the Managing Director and Director of Heritage and Environmental Services at the 

Gibraltar National Museum, and World Heritage Site Coordinator of the Gorham’s Cave Complex 

UNESCO World Heritage Site, Gibraltar.  She is Adjunct Professor at Liverpool John Moores University 

and a Research Fellow at the University of Gibraltar, and in 2006 she was granted the Gibraltar Award 

in the Queen’s Birthday Honours List.  

Abstract 

We have learnt a lot about climate change in the late Pleistocene and Holocene since Moreau’s 

publication, The Palaearctic-African Bird Migration Systems, fifty years ago.  Moreau’s accounts 

included generalised vegetation maps that described much of the Iberian Peninsula as a combination 

of ‘Mediterranean forest, maquis and garrigue’ and ‘Deciduous broad-leaved forest’ during ‘optimal’, 

warm, conditions.  During the coldest and driest moments, the Iberian Peninsula was pictured as a 

combination of ‘Mixed coniferous and broad-leaved forest’, ‘Coniferous forest’ and ‘Wooded tundra’.  

According to these maps, the conditions north of the Sahara would have fluctuated between 

‘Mediterranean forest, maquis and garrigue’, and ‘mixed coniferous and broad-leaved forest’.  Work 

in the intervening fifty years has shown that this pattern oversimplified a complex picture, particularly 

at small spatial scales, due in no small measure to the topographic heterogeneity of the Iberian 

Peninsula. 



 
 
26th Calpe Conference  | The Palaearctic-African Bird Migration Systems - 50 years on |  Gibraltar 2022 

 

 
16 

 

Temporally, the rate of climate change has now been shown to have been rapid.  Thus climate-driven 

vegetation changes, and as a result habitats available to Palaearctic-African migrants, appear to have 

been in constant flux. 

In this paper we will describe the results of thirty years’ work in the Gorham’s Cave Complex World 

Heritage Site Gibraltar.  Situated relatively close to the northern edge of the Sahara Desert, our site is 

strategically positioned for a study on the impact of climate and vegetation changes on Palaearctic-

African bird migration.  One significant factor resulting from abrupt climatic changes, were changes in 

sea level, exposing large areas of coastal shelves during cold conditions.  At such times, the exposed 

coastal shelf off Gibraltar, consisted of a mix of sand dunes, seasonal freshwater lakes, and stone pine 

savannahs.  A proxy of this habitat can be found today in the Doñana National Park, in south-west 

Spain.  We will combine present-day data from this park with fossil material from the Gorham’s Cave 

Complex to put together a picture of the fluctuating conditions that have faced Palaearctic-African 

migrants for millennia in this part of the world. 
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Stewart Finlayson 
The Pleistocene and Holocene Conditions for Trans-Saharan Migrants at the Northern Edge of the 

Sahara Desert - Geraldine Finlayson and Stewart Finlayson 
The Gibraltar National Museum, Gibraltar 

University of Gibraltar 

Bio 

Stewart Finlayson is the Director of the Natural 

History Department at The Gibraltar National 

Museum.  His PhD was on the relationship 

between birds and Neanderthals, and how 

Neanderthals exploited these animals.  Stewart 

is also working on birds as climate indicators, 

using the bird species found in the fossil record 

across Europe.  

Stewart also heads a study of Chiroptera in 

Gibraltar since 2013.  The study, aptly named 

Gib-Bats, has looked at the population status of 

bats within Gibraltar and identified which 

species have gone locally extinct, and also 

identified new species, which had not been 

described for Gibraltar before.  He holds a grade 

7 bat license in Gibraltar and an expert bat 

ringing licence in Spain.  In 2017, He was 

unanimously voted into the council of the 

Spanish Association for Bat Research and 

Conservation (SECEMU), and in 2019, Stewart 

was also made a member of the IUCN Bat 

Specialist Group.  He is the representative for Gibraltar and works with his counterparts in Spain and 

Portugal advising on species status in the Iberian Peninsula amongst other things.  

Stewart is also a successful Wildlife Photographer, member of the Royal Photographic Society and has 

published his works in various books and magazines.  He is co-author of ‘A Guide to Wild Spain, 

Portugal and Gibraltar’ published by Santana books and lead author of ‘Lost World’ Secrets of a World 

Heritage Site’ published by the Gibraltar National Museum.  He is currently writing his third book, this 

time with Pelagic Publishing. 
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Anders Hedenström 
Strategies to Cross a Major Ecological Barrier (the Mediterranean Sea and The Sahara): How theory and 

new data have changed our views since Moreau 
University of Lund, Sweden 

Bio 

I am a professor in theoretical ecology at Lund 

University, Sweden, focusing on the 

aerodynamics and energetics of flight and 

migration in birds.  After an ornithological 

“education” at Ottenby Bird Observatory, I 

realized that bird migration is the most 

fascinating topic in biology.  After PhD and a 

thesis entitles “Ecology of Avian Flight” and a 

postdoc on bumble bee flight (Cambridge 

University, UK), I set up my own research 

program that combines detailed studies of flight 

using a wind tunnel facility, theory about 

migration strategies, and studies of flight and 

migration of wild bird species using various 

emerging technologies.  Currently I work on a 5-

year project aiming to elucidate the “efficiency 

of bird migration”, from flight mechanics, physiology to realized migration using a comparative 

approach. 

 

Abstract 

Even though our recognition of the potential to sustain endurance migratory flights for several days is 

relatively recent, already Reg Moreau argued that non-stop flights across the Mediterranean Sea and 

the Sahara must be the norm.  However, even if birds have the capacity to do so, it may not necessarily 

be the best strategy.  With the development of optimal migration theory and the technological 

revolution in tracking technology, a more nuanced picture is emerging consisting of a manifold 

alternative strategies to tackle ecological barriers by migratory birds.  Birds using cross-country 

thermal soaring tend to concentrate along western and eastern flyways allowing for short sea-

crossings.  However, also self-propelled birds may benefit from detours that avoid, or shorten, barrier 

crossing for flight mechanical reasons.  Recent tracking studies show that migrants may divide the 

Sahara crossing into nocturnal flights and daytime stops, even if stopping over does not allow for 

fuelling.  Physiological constraints of daytime flight may be the reason for such a behaviour.  When 

daytime flying occurs, it is associated with drastic altitude shifts between night and day, possibly to 

avoid the risk for overheating.  For example, the moon cycle affects the foraging opportunities of 

strictly nocturnal species in predictable ways, with consequences for the timing of migratory flights in 

nightjars.  Research on bird migration has made major conquests during the last 50-years, but recent 

major discoveries suggest there are still unknown feats to be discovered. 
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Ugo Mellone 
The Mediterranean Sea as a Major Determinant for the Evolution of Migratory Strategies in Soaring 

Birds 
Mediterranean Raptor Migration Network, Italy/Spain 

Bio 

Ugo Mellone, born in Italy, is based in Spain.  He 

has been carrying out research on raptor 

migration since 2003.  In 2013 he obtained a PhD 

from the University of Alicante studying the 

migration strategies of the Eleonora’s falcon.  He 

is currently working as a freelance 

photographer, mostly dedicated to endangered 

species.  He also coordinates the research 

activities of the Mediterranean Raptor Migration 

Network (MEDRAPTORS) and recently co-edited 

the book “Migration Strategies of Birds of Prey in 

Western Palearctic”.  As a photographer, he 

collaborates with conservation NGOs, and his 

stories are regularly published by major 

international magazines.  He has been a category 

winner in the Wildlife Photographer of the Year 

(2015) and received a grant from the National 

Geographic Society in 2021.  His website is 

www.wildphoto.it. 

 

Abstract 

Migrating birds undertake long journeys which pose several challenges.  Water bodies are the most 

demanding ecological barriers for soaring birds, due to the increase in energy consumption and 

mortality risk.  In the Mediterranean basin, species- and population-specific migration strategies of 

raptors appear to be influenced by the interaction between wing morphology and the shape of the 

land masses they traverse.  This region is shaped by three peninsulas: Iberia, Italy and the Balkans. 

While the first one is a huge and uniform land mass, the latter are characterized by a more complex 

geography and are separated from Africa by wider stretches of sea.  These characteristics promote a 

wide spectrum of behavioural responses among raptor species breeding in Europe and wintering in 

Africa.  At a global scale, no other region on earth offers such an interesting scenario, allowing to test 

different hypothesis about the response of migrating raptors to the sea.  Perhaps only some species 

migrating between Japan and mainland Asia show a comparable variation in migratory strategies 

influenced by water surfaces.  In this presentation, I will resume the main findings of research carried 

out in the last 30 years, both by visual observations and satellite telemetry.  While some species, like 

small falcons, harriers and the osprey, are able to undertake long no-stop flights over water, other 

ones are much more constrained by the availability of thermal currents.  In particular, the short-toed 

snake eagles breeding in the Italian Peninsula perform one of the longest known detours among 

migrating birds, worldwide, in order to avoid the Sicily Channel and cross the sea at the Strait of 

http://www.wildphoto.it/
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Gibraltar.  Intra-specific differences take place according to the breeding area and the experience of 

the individuals: for example, while honey buzzards from Western Europe concentrate during both 

seasons at the Strait of Gibraltar, those breeding in Finland and Hungary may switch among different 

routes spanning from the Iberian Peninsula to the Balkans, with juveniles showing a higher tendency 

to cross the sea, in comparison with adults.  These findings show how the Mediterranean basin may 

be considered as a benchmark to test theories about the interaction of natural history traits, 

geography, weather conditions and seasonal constraints in shaping migratory strategies of soaring 

birds. 
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Kasper Thorup 
Seasonal Resource Tracking Across Time and Space 

University of Copenhagen, Denmark 

Bio 

Kasper Thorup is professor in Movement Ecology 

at the Center for Macroecology, Evolution and 

Climate, Globe Institute, University of 

Copenhagen.  He also serves as Scientific Advisor 

of Copenhagen Bird Ringing Centre, Natural 

History Museum of Denmark and is Affiliated 

Scientist of Max Planck Institute of Animal 

Behaviour.  He obtained his PhD 2004 from 

University of Copenhagen and is trained as a 

movement ecologist with a strong focus on bird 

migration and orientation, but also works in 

conservation and disease ecology.  He is deeply 

involved in exploiting and developing small-animal tracking from space and the going-wild approach, 

instrumental in the recognition of the importance of movement in biology.  Important discoveries are 

related to orientation and navigation in songbirds and bats, how migrants track ephemeral resources 

across continents and how they respond to climate changes through time.  His lab, the Bird Migration 

Lab, researches within movement ecology bridging behavioural ecology, ornithology and 

conservation. 

 

Abstract 

Migration is widespread among birds to exploit seasonal resources.  Such resource tracking leads 

individuals of many species to travel between continents and negotiate vast barriers of sea and desert.  

Recent research has revealed complex and relatively narrowly-defined species-specific routes and 

non-breeding staging sites in the longest-distance migrating land birds.  The spatiotemporal schedules 

appear fine-tuned to different resource gains along the routes varying among species.  Nevertheless, 

the navigational tasks involved in this highly adaptable routes are complex and hardly understood at 

the near-global scale.  At the same time, currently long-distance migrant species have coped with 

shifts in the optimality landscape during glaciation cycles rendering most of the current breeding 

distributions of many migrants unsuitable during past glaciations, apparently continuing adaptive long 

migrations.  I describe the nature of current resource tracking, the surprisingly large distances that 

individuals travel and the underlying details of the navigational programme, as well as the potential 

shifts in spatiotemporal schedules back in time.  The many migrants with complex life-on-the-move 

strategies have been able to adapt flexibly to past climate change and are potentially able to do so 

also in the future. 
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Pedro Jordano 
Fleshy fruits and the Passerine Palaearctic-African Migration System 

Estación Biológica Doñana, Sevilla, Spain 

Bio 

Estación Biológica de Doñana, CSIC 

Isla de La Cartuja 

Avda. Americo Vespucio 26 

E-41092 Sevilla, Spain 

Phone: +34 95 4466700 ext 1467 

email: jordano@ebd.csic.es 

web: http://pjordanolab.ebd.csic.es/ 

Twt: @pedro_jordano 

Researcher ID: A-5162-2008 

ORCID id code: 0000-0003-2142-9116 

His research focuses on the study of biological 

diversity (biodiversity) from both ecological and 

evolutionary perspectives.  He is interested in 

how ecological interactions shape complex 

ecological systems.  Such interactions, as those 

among plants and their mutualistic seed 

dispersers and pollinators, are the wireframe of 

biodiversity, yet we are far from understanding 

how they evolve and coevolve.  

Prof. Jordano is Research Professor of the Spanish Scientific Council (CSIC) at Estación Biológica de 

Doñana.  Author of more than 250 scientific papers and three books, with >34000 citations (h= 88- 

Google Scholar; included as Highly-cited Researcher, Thomson Reuters Web of Science “The World’s 

most influential scientific minds 2015-2022”).  Supervised 23 Post-doctoral fellowships, 19 PhD theses, 

and 9 Master theses.  He is associate professor at the University of Seville, teaching courses on 

evolution, plant-animal interactions and conservation genetics, also at Pablo de Olavide University 

(former director of the Master Course “Biodiversity and Conservation Biology”).  He is external 

professor within the Ciência sem Fronteiras Program (Brazil) for the Programa Pós-graduação em 

Biodiversidade e Ecologia, UNESP (Brazil). 

Since 2018 he is president of the Environmental Sciences and Technologies program within the 

National Research Agency (AgEI, Spain).  He also chaired the Starting Grants panel at the European 

Research Council (Brussels) (2012-2016; vice-chair 2008-2011).  Jury member for the BBVA Frontiers 

of Knowledge Awards (2008-2010, 2012-2022).  He is/has been a member of the editorial boards for: 

Annual Reviews of Ecology, Evolution, and Systematics; PLoS Biology; Perspect. Plant Ecology, 

Evolution, and Systematics; Movement Ecology; and former member of the advisory board of 

Ecography and Oikos.  
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Abstract 

A characteristic feature of the passerine Palearctic-African migration is that in many species is closely 

associated to major dietary shifts involving consumption of fleshy fruit or otherwise vegetarian diets.  

In the talk I explore the manifold implications of this, apparently subtle, seasonal change.  Major 

implications of the frugivorous diet imply direct consequences for the dynamics of fat reserve 

accumulation and energy and nutrient balances of the birds.  Yet, birds also represent major seed 

dispersal agents for many Mediterranean plant species and their interaction with plants builds highly 

complex ecological interaction networks which are the base of the functioning and dynamics of 

Mediterranean scrublands.  

Ample variation in fleshy fruit traits (pulp nutrient content, colour, phenology) marks distinct foraging 

preferences by the frugivores.  The major avian frugivores (e.g. Sylvia warblers), show highly complex 

diets made up from non-random combinations of fruit species within meals that maximise energy and 

protein yield.  In turn, these passerines contribute a major proportion of the seeds of different shrub 

and tree species dispersed every year, with a key role in the natural regeneration of plant populations.  

This bird-plant interdependence has favoured the coevolution of megadiversified plant-frugivore 

interaction networks that support the Mediterranean scrubland ecosystem.  Fast-paced global 

changes are occurring, however, with severe disruptions of this network of mutual dependences 

between birds and plants.  I review the implications of these changes, that range from phenological 

shifts in fruit ripening, to variations in local abundances of both trans-Saharan and wintering migrants, 

having far reaching consequences for the continental dynamics of European vegetation. 
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Bruno Bruderer 
Palaearctic-African Bird Migration - Flight Behaviour Under Varying Conditions 

Swiss Ornithological Institute, Sempach, Switzerland 

Bio 

Prof Emeritus at Basel University, teaching 

ornithology 1975-2006, and biogeography 1995-

2006.  Head of migration department at the 

Swiss Ornithological Institute 1972-2006, 

pioneering the use of tracking radar for 

migration studies, focusing first on the influence 

of weather and topography on the course of 

migration, then on the crossing of large barriers 

such as the Alps, the Mediterranean, and the 

Sahara.  Additional fields of interest included 

resting behaviour of migratory birds, their niches 

in tropical non-breeding areas, the evolution of 

bird migration, and the influence of climatic 

changes on the course of migration.  

 

Abstract 

A general survey of migratory directions 

between Europe and the Sahara is followed by a 

brief glance at the methods applied by the Swiss 

Ornithological Institute for the study of bird 

migration.  Studies with pencil-beam radars show how the vertical distributions of bird migration are 

shaped by topography and persistent wind-systems, and how they vary over days and seasons 

between the Baltic Sea and the Sahara.  Rough estimates of the numbers of migrants crossing the 

Sahara indicate totals in the order of 2.5 billion nocturnal migrants.  Important concentrations of 

migration in the eastern and western parts of the Mediterranean and the Sahara are confirmed by 

radar studies.  Wind distributions above Europe and in the western and eastern Mediterranean show 

that a migrant selecting nights with favourable winds may speed up its flight by 30% on average; 

selecting the most profitable flight altitudes may result in an additional gain of 40%.  A simulation 

study based on real wind conditions indicates that SE migrants are privileged by frequent favourable 

winds all along their route, enabling them to cross the eastern Sahara despite the scarcity of refuelling 

sites.  SW migrants depend not only on careful selection of days, and especially altitudes with 

favourable winds, but to a high degree on refuelling opportunities in NW Africa.  

Studies in the eastern Mediterranean show important sea-crossing migration from the Balkans 

towards Egypt with average MTRs of 1400 birds/km/h.  MTRs above southern Israel are estimated to 

average 4000-5000 birds/km/h in autumn and about 40% of this in spring, the birds flight directions 

close to the N-S axis, altitudinal distributions adjusted to the trade-wind system.  Data on horizontal 
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and vertical speeds of nocturnal migrants are complemented by studies on flight optimization of large 

diurnal soaring migrants and the partial transition of smaller raptors to nocturnal flights. 

The varying coast lines along the western Mediterranean Sea allowed studies on the reactions of 

nocturnal migrants to such leading lines over the night: directions shifting towards the coast late at 

night, on Mallorca even with return flights to the island.  In contrast to the free flying migrants, birds 

in orientation cages showed no such shifts.  The schedule and directions of spring arrivals on the 

Balearic Islands and the Malaga coast allowed inference on resting areas in the Atlas Mountains.  

Raptors showed differential sea-crossing behaviour according to the proportion of flapping and 

soaring in their flight mode and in relation to wind-support. 

Surveying trans-Sahara migration with one mobile and two fixed radar stations (and associated 

studies on resting behaviour) in Mauritania over one autumn and two spring and seasons confirmed 

a) high altitude selectivity according to the trade-wind system, b) prevalence of energy vs water saving, 

c) preference for nocturnal flights and diurnal rest in passerines, and allowed d) inference on non-stop 

flights of Charadriiformes.  Combination with a series of IR-observations showed that a hypothesized 

directional shift did not occur in the northern half of the Sahara, but at the Sahara-Sahel transition. 

Multi-sensor loggers open new insights, e.g. refining localisation by integrating atmospheric pressure 

all along migratory routes from central Europe to tropical Africa and back. 
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Susanne Åkesson 
Wintering on the Wing – How Migratory Swifts are Adapted to Non-Breeding in Africa 

University of Lund, Sweden 

Bio 

I study movement ecology of birds and in 

particular, how birds have adapted to perform 

long migrations and are able to navigate across 

space.  I study the migration phenotype of young 

birds, and especially the variation and functional 

characteristics of the endogenous migration 

program guiding solo-migrating birds on their 

first migration by experiments in the lab and by 

individual tracking.  I track migration routes, 

non-breeding movements and migration 

performance of a range of species from small 

songbirds to large gulls and terns with the 

mission to understand how variable migration phenotypes are and to reveal the underlying causes of 

migratory flexibility.  I am especially interested in the physiological and behavioural adaptations to a 

mobile lifestyle in swifts.  In this project, I study by continental-wide tracking the migration strategies, 

route choices and winter movements in swifts from different parts of the European and Asian breeding 

ranges to their non-breeding ranges in tropical Africa.  

I am a professor in animal ecology and have been the director of the Centre for Animal Movement 

Research (CAnMove) at Lund University since 2008.  I am a fellow if the Royal Academy of Sciences in 

Stockholm, the Royal Physiographic Society in Lund and the Royal Institute of Navigation in London.  

Contact: susanne.akesson@biol.lu.se 

https://portal.research.lu.se/sv/persons/susanne-%C3%A5kesson 

 

Abstract 

Spectacular long-distance migration has evolved repeatedly in animals enabling exploration of 

resources separated in time and space.  In birds, these patterns are largely driven by seasonality, cost 

of migration, and asymmetries in competition leading to differential migration.  I have used microdata 

loggers to record the movement strategies and flight behaviour of individual swifts.   

Our tracking data show that several species of swifts spend the non-breeding period on the wing, 

putting the physiological challenges to the extreme in these aerial insectivorous birds.  Tracking data 

further reveal differential circannual timing and migration strategies between populations, including 

high mobility during the non-breeding period and differential migration speeds.  Our data further 

show an unusual migration pattern in European common swifts wintering in sub-Saharan Africa, likely 

driven by differential circannual timing and diffuse competition for resources.  In this lecture, I will 

cover our recent work on swifts using microdata loggers to track continental-wide movements of 

individuals.  

mailto:susanne.akesson@biol.lu.se
https://portal.research.lu.se/sv/persons/susanne-%C3%A5kesson
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Will Cresswell 
Migratory Connectivity in Palaearctic-African Migrants: How to Measure it and what it means when you 

do 

University of St Andrews, United Kingdom 

Bio  

Will Cresswell is Professor of Biology at St 

Andrews University and has been studying the 

ecology of migrant birds for the last 25 years.  

Current research priorities are to understand the 

factors determining the density and distribution 

of Palearctic migrants wintering in West Africa so 

that we can address their continuing declines in 

the face of anthropogenic habitat and climate 

change.  As part of the solution he is involved 

with capacity building in the region through 

helping to run the AP Leventis Ornithological 

Research Institute that trains future African 

ornithologists. 

 

Abstract 

50 years’ ago, what we knew about the migratory connectivity of Palearctic-African migrant birds was 

based on anecdote: occasional ringed birds showing exceptional wintering site fidelity contrasting 

with the general observation of many species shifting their localised range in Africa through the winter 

in response to changing environmental conditions.  Over the last 20 years, the field of migratory 

connectivity has been revolutionised by tagging studies, where individual birds have been tracked 

throughout their annual cycles.  We finally know, quantitatively, where many species spend the non-

breeding season, that most have a very high degree of site fidelity, and that migratory connectivity is 

low for most species (from a review of 1565 tracked individuals from 229 populations & 88 species).  

Yet, the legacy of Moreau endures, with many studies still interpreting patterns of movement in terms 

of high connectivity and itinerancy.  Most of this arises because migratory connectivity is poorly 

defined and measured, and lacks a theoretical framework.  However, if a simple evolutionary 

framework is adopted – where individuals in a brood vary in both their average and range of migratory 

directions – and there is differential survival (mostly during the first non-breeding season) with 

successful routes and locations revisited as adults – then understanding migratory connectivity 

becomes straightforward.  With this framework, we can then simply and robustly measure the 

migratory spread of individuals (the average distance apart that two individuals from the same 

location – or brood – end up on the non-breeding ground) as an evolutionary trait that should respond 

to changing environmental conditions and their stochasticity.  We then predict (and observe) high 

migratory spread in highly variable environments (such as Africa, with large climatic variation even on 

a decadal scale), as well as selection against habitat specialists.  We predict (and observe) rapid 

adaptation to climate change but low resilience of populations to habitat loss.  We predict (and 

observe) individual repeated movements between fixed locations in response to seasonal variation.  
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Overall, the requirements for low migratory connectivity to adapt to seasonal and climatic 

unpredictability in Africa results in most Palearctic migrant species having high variability in migratory 

dispersal.  This allows populations to persist, with some individuals always locating new suitable non-

breeding areas and discovering new, viable migration routes, but with concomitant highly variable 

population dynamics. 
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Leo Zwarts 
Birds in a Changing Sahel 

Independent Researcher, the Netherlands 

Bio 

I had been working on waders and their 

estuarine food supply for years when, in 1982, a 

colleague asked me to join an expedition to West 

Africa where I could study Black-tailed Godwits 

feeding in coastal rice fields in Senegal and 

Guinea-Bissau.  I then continued my research in 

the Dutch Wadden Sea, but when a friend asked 

me to join him in 1992 to study Glossy Ibis, Black-

tailed Godwit and Ruff feeding on Corbicula (a 

freshwater cockle) in the Inner Niger Delta 

(Mali), I was lost and have since taken every 

opportunity to do field work in the Sahel, first in 

the large wetlands but the last ten years in the 

drylands.  The leading question in all this work 

has been, and still is: why are so many bird 

species overwintering in the Sahel in such 

decline? 

 

Abstract 

In his Migration Bible, Newton (2008) concludes that it is obvious that the conditions in Africa affect 

the breeding population in Europe, but also that this conclusion is based on correlative analyses and 

therefore more field work in Africa is needed to understand the mechanisms.  Fourteen years later, 

there are still much more correlative studies, but fortunately also some field studies done in Africa.  I 

present a few results of our own recent field work done in the transition zone between the arid Sahara 

and the humid Guinea zones.  Situated between 17° W and 42° E and between 7° N and 22° N, this is 

an area covering 10 million km2.   

The study took place during the northern winter, between 20 November and 10 March (thus covering 

much of the long dry season) from 2011 up to and including 2019.  Using a stratified random sampling 

regime, we counted birds at 1901 sites of 4.5 ha in area.  The Sahel is thinly covered by trees, but 

nevertheless forms an important habitat for some 1,000 million tree-dwelling birds (among which 330 

million migrants) living in this transition zone.  We measured tree availability and tree selection by 

different bird species.  Of the 304 woody species identified across the region, we noted height and 

canopy surface of 760,000 individual woody plants.  Birds present in trees and shrubs were recorded 

separately per individual woody plant.  99.5% of the birds were concentrated in only 41 woody species.  

For 20 out of 32 most common bird species, Winter Thorn Faidherbia albida was the tree species most 

often used.  The distribution of birds was largely determined by the distribution of their preferred 

woody species rather than rainfall.   
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However, there were small, but systematic differences between the observed and predicted bird 

densities in the most arid and most humid parts of their distributions.  Most migrants were commoner 

than predicted in the (semi) arid zone, but most residents were commoner than predicted in the 

humid zone.  Eleven out of twelve common migratory arboreal species were at lower densities in the 

central Sahel than could be explained by tree-related variables, but there was no such “Gap of Chad” 

in residents, presumably because many migrants make a detour around the Mediterranean before 

entering Africa in the far west and far east.  The field data are used to speculate why so many, but not 

all, migrant bird species are in decline. 
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Francisco Pulido 
How Afro-Palaearctic Migrants May (or May Not) Adjust to Recent Climate Change 

Universidad Complutense, Madrid, Spain 

Bio 

Complutense University of Madrid, Department of Biodiversity, Ecology and Evolution 

fpulido@ucm.es   

Francisco Pulido is professor of zoology and 

animal behaviour at the Complutense University 

of Madrid and is investigating the adaptation of 

avian migratory behaviour to environmental 

change, mixing his interests in genetics, ecology 

and evolution.  During his PhD and a postdoc at 

the Max Planck Institute of Ornithology (MPIO), 

he studied the quantitative genetics migratory 

behaviour in blackcaps.  He developed the 

“threshold model of migration”, which allowed 

him modelling recent changes in migration, and 

identified a gene that is associated with 

migration in the blackcap, demonstrating, for 

the first time, the molecular basis of variation in migratory behaviour.  Moreover, he has been 

investigating the role of the photoperiod and photoperiodic response on variation in the expression 

of migratory behaviour.  During his postdoc at the Netherlands Institute of Ecology, he used 

experiments in captivity, classical field methods and molecular techniques to study variation in spring 

arrival and to assess limitations of adaptation to climate change.  

Main research areas in his lab currently focus on three questions: (1) To what extent is there variation 

and flexibility in the genetic, physiological and environmental control of migratory behaviour, and how 

do these different sources of variation translate into phenotypic variation?  (2) Can migratory birds 

adapt to climate change and what are the mechanisms that allow adjustment to changing 

environmental conditions?  (3) What are the populational consequences of different migratory 

strategies and rates of adaptation?  To answer these questions, he is combining a variety of 

approaches and techniques, ranging from molecular and quantitative genetics to ecophysiology and 

population ecology. 

 

Abstract 

Climate change is currently one of the major challenges to migratory birds, particularly because of the 

speed of changes and the increase in the frequency of extreme climate events.  Furthermore, 

migratory birds face the problem that they have to adapt to environmental conditions in the different 

areas where they live at different times of the year: Their fitness highly depends on being in the right 

place at the right time.  Yet, climatic changes have not been uniform over the Palaearctic and 

throughout the year, resulting in spatial and temporal heterogeneity in rates of phenological change.  
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One possibility for migratory birds to adjust to these complex environmental changes is to winter 

closer to the breeding grounds, thereby reducing travel time and the costs of migration, accelerating 

physiological processes and improving information on the progress of spring in their breeding area.  

While most species migrating within Europe are expected to have the potential of gradually shortening 

migration distance, for which there is ample evidence, trans-Saharan migrants face the problem that 

a gradual northward shift of their wintering areas is limited by the Sahara Desert, a large geographic 

barrier of unhospitable habitat.  Thus, these species cannot gradually shorten migration distance, but 

need to make a leap from the southern limit of the Sahara to the Mediterranean Basin. 

Here, I will review what we currently know about the potential of Afro-Palaearctic migrants to shorten 

migration distance, and the mechanisms underlying these changes.  It shows that the potential for 

overwintering north of the Sahara considerably varies among species.  This is largely explained by 

differences in the control of migratory behaviour, and the flexibility of the migration program.  While 

in short-lived Passerine migrants, such as the blackcap, high genetic variation is the main predictor of 

adaptive potential, ecological tolerance and behavioural plasticity are the main determinants of 

adaptive changes in migration distance in long-lived trans-Saharan migrants.  
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Chris Hewson 
Tracking Afro-Palaearctic Migrants to Understand Population Declines 

British Trust for Ornithology, United Kingdom 

Bio 

Chris is a Senior Research Ecologist at the British 

Trust for Ornithology, where he leads on 

projects focussing on the migration strategies, 

habitat use and population ecology of Afro-

Palaearctic migrants, with a focus on 

understanding population declines.  Current 

major study species are Common Cuckoo, 

Common Nightingale and Common Swift with 

additional tracking work on a number of 

woodland migrants including Spotted Flycatcher 

and Garden and Wood Warblers.  Much of this 

work involves the use of archival light-level 

geolocators or GPS tags and satellite tags to better understand the annual cycle of these birds, 

including the impacts of environmental events at different stages on demographic parameters and 

population sizes.  Earlier at the BTO he worked primarily on woodland birds, including analyses of 

population trends that first highlighted the current declines of migrants wintering in the humid zone 

of West and Central Africa and the difference in the timing of these declines compared to those of 

Sahelian migrants.  Prior to the BTO, Chris undertook a PhD in the Zoloogy Department at Cambridge 

University, looking at interactions between resident tits and migratory birds in broadleaved 

woodlands, after spending a year as an Assistant Warden at Fair Isle Bird Observatory and doing a 

Masters in Advanced Ecology at Durham University.  

 

Abstract 

Many species of Afro-Palaearctic migrants are currently in decline in the UK and across Europe.  In the 

UK, this includes some of the most iconic and culturally significant species, and hence is a serious 

conservation issue.  Analysis of population trends, however, reveals that the extent and timing of the 

declines vary between groups of species classified according to the broad bioclimatic zones in which 

they spend the mid-winter period.  Whilst some of this variation is readily explainable by 

environmental variation, much is yet to be understood.  This has been hampered by very poor 

understanding of the annual cycles of these species, whose whereabouts was unknown for the 

majority of the year until recently, as well as by the diversity and complexity of the migration strategies 

of the species comprising each broad bioclimatic wintering group.  In this talk, I review how recent 

tracking work has revolutionised our understanding of the migration strategies of these species, how 

it is beginning to help us identify factors contributing to their population declines and how this new 

knowledge can be used to help formulate efficient conservation strategies.  
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Juan J. Negro 
How and when the European raptor community diversified: a Pleistocene story with a role for migrations 

Doñana Biological Station, Spain. 

Bio 

Dr Juan J. Negro became Research Professor of 

the Spanish National Research Council (CSIC) in 

2009, and works at Doñana Biological Station in 

Seville.  Dr Negro was Vice-president of the 

Spanish Society of Ethology and Evolutionary 

Ecology up to 2016, and has served as editorial 

board member in several scientific journals.  Dr 

Negro's research addresses questions about 

Evolutionary Ecology and Conservation of 

endangered species.  He normally uses birds of 

prey as study models, as these birds have 

reduced populations and are in permanent 

conflict with human activities.  He served as 

Director of Doñana Biological Station from 2012 to 2015. 

 

Abstract 

Europe may be considered as a diversity hotspot for diurnal raptors, with 38 breeding species.  For 

comparison, North America at equivalent latitudes and with twice the surface area, only holds 30 

breeding species.  Taking advantage of the recent availability of time-calibrated molecular 

phylogenies, our investigation shows how the rich assemblage of diurnal birds of prey in Europe has 

emerged recently due to the multiplication of sister species with similar trophic ecologies.  This 

diversification of species mainly took place in southern climate refugia during cold periods in the 

Pleistocene.  A distinctive fact of the European raptor community is the high proportion, again 

compared to the North American community, of long-distance migratory species.  In the non-breeding 

season, when shared food resources are limited, the smaller species in every trophic niche migrate to 

Africa and avert competition. 
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Elizabeth Yohannes 
The Place of Africa in the Palaearctic Migration System: A Re-Visit 

Swiss ornithological Institute, Sempach, Switzerland 

Bio  

Elizabeth Yohannes is born and raised in North-

East Africa.  Elli is an ornithologist and 

limnologists, and currently holds a research 

scientist position at the Swiss Ornithological 

Institute in Sempach, Switzerland.  She is also an 

associated professor affiliate to the University of 

Konstanz in Germany.  Previously she has 

worked at the Max-Planck Institutes for Animal 

behaviour and at the Max-Planck Institutes for 

Ornithology in Germany, as well as at research 

institutes and higher educations in Washington 

State, USA as well as in Saskatoon and Ontario 

London in Canada.  She holds a PhD from 

University of Innsbruck and her work has 

generally focused on applying biological and 

chemical signatures in animal eco-physiology 

(animal movement) and long-distance avian 

migration in particular. 

 

Abstract 

Africa holds a prime position in the wider Palaearctic migration system, receiving over 2 billion 

passerine and near-passerine birds each autumn.  Of particular importance, during southward 

migration after crossing the Sahara, many long-distance migrating species converge for a first major, 

extended stopover period (weeks to months), at a location between 10° - 4° N, below the Sahel and 

north of the Equator.   

For some species, this initial non-breeding ‘residency’ phase is comparatively longer than the breeding 

residency phase at the Palearctic and often equivalent to the residency at further non-breeding sites 

in Africa.  Convergence sites generally provide suitable foraging grounds following seasonal rains.  

Some migrating species remain there until returning to Europe, while others utilize the convergence 

sites as staging hubs to resume migration towards further African destinations.  For several species, 

these convergence sites render favourable moulting grounds.  In fact, 30 - 40% of staging European 

songbirds are estimated to perform a complete moult at this region and attain a seasonal ‘breakout’ 

phase before continuing migration.  Birds that then move southward may track time-limited fuelling 

resources induced by the seasonal rainfall pulse, whose exploitation requires a close overlay between 

migration timing and resource availability, or they may follow their inherited migration programmes.  

Westward migrations from convergence hubs in north-east Africa are less well understood, but well 

documented, and presumably consistent and widespread, motivated by more stable seasonal 
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conditions in the west.  Given the wide range of strategies and onward movements, interactions 

between European-breeding and African-breeding species are diverse.   

While in some localities, immigrating birds outnumber resident species or vice versa, in other locations 

migrating birds share sites with breeding resident species.  This latter case then forms a “global 

overlap” of annual cycle stages between migratory refuelling, moulting and breeding.  Conventionally, 

competition might play a central role in the maintenance of resident-migrant biodiversity.  Based on 

classic niche theory, coexistence of competitors is promoted by divergence of resources, contraction 

of species' niche breadth, and by local ecological conditions.  These possibilities require thorough 

investigation.  The prime position of African convergence sites for Palearctic migration highlights the 

risks that can occur if local conditions degrade owing to human activities.  Unfortunately, we lack 

robust knowledge on key features right at these convergence zones: seasonal habitat conditions, 

particular resource needs, competition and overlap with local birds, and actual departure causes.  We 

also do not know which breeding populations may be affected because detailed information about 

migratory connectivity between breeding and convergence sites is often missing.  It is a major 

responsibility for ornithology and conservation to filling these knowledge gaps that Moreau already 

foresaw: “Details of ecological adjustment in winter-quarter need study.  Many migrants share a 

(possibly superabundant) food supply with resident species; some are highly itinerant. At least one 

species finds unoccupied niche” (Moreau, 1970).  

  

 

 


