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Tuesday 28 January 
 

Session 1: Setting the scene - various aspects 
 
Management of Snow Geese and Bulrush on the Fraser River delta (N.A.) 
W. Sean Boyd 
The Wrangel Island (Russia) subpopulation of Snow Geese overwintering on the Fraser (BC) and 
Skagit (WA) river deltas in North America has increased from ca. 15K in the mid-1970s to more than 
100K in recent years.  This increase has largely been a result of high recruitment rates, which are 
expected to continue as the Arctic warms.  Therefore, there is a high potential for this sub-population 
to increase to an ‘unmanageable’ level, as has occurred with other N.A. white geese.  The interaction 
between Snow Geese and bulrush marshes on the Fraser delta was at a ‘low-level, steady-state’ in 
the 1990s, meaning that the geese were consuming bulrush at about the same rate it was growing 
each year.  However, once the goose population increased above ca. 60K, bulrush density eventually 
declined to the lowest level ever recorded.  Other factors, including sea level rise, are acting in 
concert with goose grubbing to cause large areas of bulrush to recede and move toward a state of 
‘functional extinction’.  This has serious implications for the entire estuarine food web as well as for 
the geese given that bulrush rhizomes are an important part of their diet during cold weather events.  
To ensure the long-term sustainability of bulrush on the Fraser delta, the number of overwintering 
geese should be reduced.  Given that Fraser geese move to the Skagit delta for 1-2 months in mid-
winter, altering hunting regulations in WA State has the highest potential to affect goose abundance 
and bulrush back on the Fraser delta. 
 
Islay Barnacle Geese: A look forward to integrating a local goose management scheme into the 
AEWA international framework 
Steve Percival and Eric Bignal 
The Isle of Islay, as well as being famous for its premium whisky production, is of international 
importance for its wintering goose populations. It holds about 60% of Greenland Barnacle Geese and 
about 25% of the threatened and declining Greenland White-fronted Geese. 
This concentration has brought them into conflict with local farmers, through their effects on the 
island’s agricultural grasslands (Mason et al. 2017). A range of positive management actions have 
been implemented aimed at reducing these effects. This includes payments to farmers to offset 
damage caused and to provide reseeded grass fields for the geese, alongside measures to scare 
geese from fields where they have greatest economic impact. Apart from the period 1992-1999, the 
scaring has included licences to farmers for lethal shooting of the geese to reinforce its effects. 
In 2015 a new scheme was launched that introduced active culling of Barnacle Geese.  This aims to 
reduce the population from an initial 42,000 to a target of 25-30,000 (McKenzie 2014, McKenzie & 
Shaw 2017). Over 10,000 Barnacle Geese have been culled on Islay since 2015. The culling has raised 
a range issues about its effectiveness, scientific credibility, negative effects on existing conservation 
management, use of lead shot and welfare concerns. 
In this paper we review the current Islay goose management scheme, in terms of its evidence base, 
its implementation, its effects to date and its likely long-term effectiveness. We also examine how 
the scheme would fit into the AEWA international management framework, and how the scheme 
may be developed to deliver a long-term sustainable and cost-effective solution. 
 
Monitoring of geese spring migration in European Russia 
Petr M. Glazov 
During spring migration, stopover sites of geese are decisively linked to agricultural land where the 
food recourses are available. In Russia, where spring hunting is still allowed, geese are forced to 
choose their stopover sites not only by the availability of food resources, but also by the presence of 
safe places to rest. All permanent stopover sites are located in the protected areas or places 
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inaccessible to hunters. 
In the first decades of the post-Soviet period, the agricultural activity decreased dramatically in 
European Russia, but hunting pressure increased. As a result, the number of geese migrating throw 
the central part of European Russia has declined. Simultaneously, the number of geese on stopover 
sites in countries with prohibited spring hunting has increased. Currently, the agricultural activity is 
restoring in some regions of European Russia. However, the number of geese migrating throw the 
central part of European Russia is still limited due to increased hunting pressure. Most geese prefer 
to make a stopover in the Baltic States and then use the White Sea-Baltic migratory route or go 
throw the southern part of European Russia to Northern Kazakhstan. 
One of the largest permanent stopover sites in European Russia is located in “Kologriv floodplain” 
reserve in Kostroma region. Monitoring of this stopover site including ringing and observations of the 
neckbands has been carried out since 2008. In total, 512 White-fronted geese, 11 Bean geese and 1 
Barnacle goose were ringed in 2008-2019. Annually, we observe the same birds on this stopover site 
that confirms the constancy of stopover sites for geese during spring migration. Birds ringed here 
were observed in the Netherlands, Germany, Belgium, Poland, Lithuania, Denmark, Estonia, Bulgaria, 
Latvia, UK, Sweden, Czech Republic, France and Austria. 
 
Climate warming may affect the optimal timing of reproduction for migratory geese differently in 
the low and high Arctic 
Thomas Lameris, Margje de Jong, Chiel Boom, Henk van der Jeugd, Konstantin Litvin, Maarten J. J. E. 
Loonen, Bart A. Nolet, Jouke Prop 
Rapid climate warming is driving organisms to advance timing of reproduction with earlier springs, 
but the rate of advancement shows large variation, even among populations of the same species. In 
this presentation we investigate how the rate of advancement in timing of reproduction with a 
warming climate varies for barnacle goose (Branta leucopsis) populations breeding at different 
latitudes in the Arctic. We hypothesize that populations breeding further North are generally more 
time constrained and therefore produce clutches earlier relative to the onset of spring than southern 
populations. Therefore, with increasing temperatures and a progressive relief of time constraint, we 
expect latitudinal differences to decrease. 
For the years 2000 - 2016 we determined the onset of spring from snow cover data derived from 
satellite images, and compiled data on egg laying date and reproductive performance in one low-
Arctic and two high-Arctic sites.  
As expected, high-Arctic geese laid their eggs earlier relative to snowmelt than low-Arctic geese. 
Contrary to expectations, advancement in laying dates was similar in high- and low-Arctic colonies, at 
a rate of 27% of the advance in date of snowmelt. Although advancement of egg-laying did not fully 
compensate for the advancement of snowmelt, geese laying eggs at intermediate dates in the low 
Arctic were the most successful breeders. In the high Arctic, however, early nesting geese were the 
most successful breeders, suggesting that high-Arctic geese have not advanced their laying dates 
sufficiently to earlier springs. This indicates that high-Arctic geese especially are vulnerable to 
negative effects of climate warming. 
 
Developing a CAF Site Network for Conservation of Bar-headed Goose in Northern India 
Pankaj Chandan and Tsewang Rigzin 
Bar-headed Goose besides being iconic species of the high altitude wetlands also has a distinction of 
using high altitude rangelands as a key habitat during breeding season. The species has a wide 
distribution having key breeding sites in Russia, Mongolia, China and Northern India. The migration 
pattern of different populations of bar-headed goose is also unique. While some populations in some 
parts of the range of the species cover very large distances at the same time some populations do 
cover very small distance during their annual migration. In northern India in the states of Jammu and 
Kashmir, there are three very critical wetland sites: Tsokar, Gharana and Pongdam. Tsokar is a 
breeding area for bar-headed Goose, whereas Gharana and Pong Dam are the non-breeding 
/wintering areas of the species. 
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Recent migration studies using colored neck collars have shown the movement of Goose from Pong 
Dam to Gharana and to Tsokar. This is possibly the shortest migration route covered by any 
population of this species. During winter months large congregations of the bar-headed goose can be 
found at Gharana and at Pong Dam. The present paper proposes the development of wetland 
network of these three wetlands for the conservation of these wetlands as well as bar-headed goose 
at these sites in India. The paper also proposes this network of wetlands in northern India to be 
highlighted as a key wetland network for the conservation of a single species within Central Asian 
Flyway (CAF). Current population status and threats to the breeding and wintering population of bar-
headed goose at these sites will also be discussed. 
 
 

Session 2: Dynamics of small populations 
 
Population crash and recovery in the Swedish breeding population of Lesser White-fronted Goose 
Anser erythropus 
Niklas Liljebäck and Kees Koffijberg 
Due to dwindling numbers of breeding Lesser White-fronted Goose in Sweden a translocation 
program started to release birds in the 1980’s, aiming for the establishment of a wintering 
population in The Netherlands. It initiated a significant population increase on the breeding grounds 
and the wintering sites, even after the first captive breeding program was dismantled in 1999 due to 
problems with the breeding stock.  From 2010 onwards this highly threatened population has been 
successfully reinforced with captive bred birds to enhance further population recovery. In this study 
we will present the population development of the Swedish wild population since 1990, focusing on 
conditions during last decade and the role of recruitment of released birds. 
During last decade the population experienced a dramatic decline and a subsequent promising 
recovery. We can demonstrate that the population crash may be addressed to mortality during the 
breeding season whereas the recovery observed lately is mainly due to recruitment of released birds 
into the breeding population.  
During last years this recruitment has not only contributed to a population recovery but has also 
strengthened the system of staging and wintering sites within the flyway from the Swedish breeding 
birds.  Reports of individually ringed birds show that released birds, imprinted to breeding area in 
Swedish Lapland, explore new areas during migration and wintering. This has led to establishment of 
new important wintering areas including sites in Germany. 
The Swedish population is the only known breeding population of this species within EU borders. 
Even when promising signs of recovery are evident, the population is still extremely vulnerable and 
subject of intensive conservation efforts. Recent conservation actions for the population will be 
presented and discussed in the context of the Swedish Action plan for the species. 
 
Survival in Swedish Lesser White-fronted Geese 
Hans Schekkerman, Kees Koffijberg, Christine Kowallik & Niklas Liljebäck 
A dataset of 663 individually marked Lesser White-fronted Geese and 8000 resightings was used to 
study annual survival in the Swedish breeding population. The analysis was done for two periods: (1) 
1984-1999, when juvenile Lesser White-fronted Geese were released with Barnacle Geese as foster 
parents and (2) 2012-2017, when fledglings were released in flocks without parental care. In both 
periods, also 2nd year birds (yearlings) were released, either as independent flocks (period 1) or in 
flocks together with fledglings (period 2).  
Survival analyses were carried out by using Cormack-Jolly-Seber (CJS) models in program MARK. 
Resighting probability was high and increased during period 1 (up to 0.85-0.94 in 2003, highest in 
females) and period 2 (0.95-0.99 in 2017, highest in 1st year birds, no sex difference). At present, 
most geese alive are reported at some stage during the year.  
The top-ranking model for survival in period 1 showed a difference between sexes (small in most 
cases) and the 3 age classes (1st year, 2nd year, adult) and age at release (fledglings or yearlings). 
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Moreover, there was a linear increase from 1984 to 2003 in all categories. In period 2, best models 
expressed no trend in survival in the short period considered (5 years), but showed independent 
effects of age and again age at release. In both periods, survival was lowest in birds released as 
yearling. As expected, first-year survival of birds released as fledgling was lower than adult survival 
and lower in period 2 as in period 1. Interestingly, highest survival rates in both periods were 
achieved in the 2nd year, before reaching maturity. The results are discussed with respect to release 
method and changing conditions in the breeding areas in the Swedish mountains. 
 
Critical assessment and proposals on the international cooperation on the conservation of the 
Lesser White-fronted Goose 
Antti Haapanen and Lauri Kahanpää 
Fifteen years after the meeting in Finland on the conservation of LWfG it is due time to assess the 
present information and conservation status of LWfG and to make conclusions for the future work. 
Due to intensive studies on the Mid Russian subpopulation, the current estimate on the world 
population is at present much bigger than 15 years ago. The aerial census method using light 
aeroplanes has made it possible to cover very extensive areas. The former Mid Russian estimates 
were less than half of the present 48 000 birds. However, the difference is regarded to reflect better 
the census methods, not the actual change. 
The comprehensive project lead from Wageningen University on the evolutionary history, genomic 
pattern and hybridization of the True geese has shown that they are genetically very close to each 
other. LWfG and the Greater White-fronted may even now hybridize in the wild. The project has 
thoroughly changed the former understanding of these relations. 
The drastic declines of the LWfG population found in Finland and Hungary in the 1950’s and onwards 
were probably a part of the same phenomenon. These populations have never recovered most 
probably because of the winter habitat destruction. Even at present known LWfG winter habitats and 
their food resources are very limited and threatened. 
According to the AEWA action plan legal and illegal hunting has been the most important cause to 
the LWfG population decline. In the light of the present knowledge the loss of the winter habitat and 
their feeding areas combined with the competition with other geese, seems to be the main limiting 
factor. 
The AEWA action plan shall be rewritten in particular allowing all range states to take part fully. At 
present, the parties deciding on the policy of the working group cover only an area presenting less 
than 0,5% of the total LWfG population. 
 
First results of tracking Taiga Bean Geese Anser fabalis of the management unit E1 in the Lower 
Odra national park 
Heinicke T, Polderdijk K, Kölzsch A, Rozenfeld S, Cao L & A.D. Fox  
The Taiga Bean Goose Anser fabalis is one of a few goose species in Europe with a declining 
population. Because of the large declines, an AEWA single species action plan was developed, which 
divides the Taiga Bean Goose into four management units: western, central, eastern 1 and 2. Birds 
wintering in Northeast Germany and Northwestern Poland are assigned to unit E1 with breeding in 
Western Siberia/Russia and wintering in Europe. The population is relatively small (10-15.000 geese) 
and strongly declining. Additionally, many knowledge gaps about breeding, moulting, staging and 
partly wintering sites exist. 
Here we present first results of an international cooperation project with partners in Germany 
(Naturschutzgesellschaft Vorpommern, Max-Planck-Institut für Ornithologie), China (Research Center 
for Eco-Environmental Sciences, CAS), Denmark (Aarhus university) and Russia (Severtsov Institute of 
Ecology and Evolution, RAS) to track birds from wintering grounds in the Lower Odra national park, 
state Brandenburg, Germany. Work in the Lower Odra NP was financially supported by 
NaturschutzFonds Brandenburg, the NP administration and sponsoring of GASCADE Gastransport 
company. 
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In collaboration with Kees Polderdijk from the Dutch Goose Catching Association, altogether 34 Bean 
Geese (21 fabalis, 13 rossicus) were trapped in the southern part of the national park. 19 Taiga and 4 
Tundra Bean Geese were fitted with gps-gsm-neckband tags (5x MadebyTheo, 18x Ornitela OT-N38, 
OT-N44), allowing several gps fixes per hour (depending on battery status) with additional data on 
acceleration, speed, height and temperature. Until May 2019, 13 tagged Taiga and all tagged Tundra 
Beans survived. 
Six Taigas spent the whole winter in the Lower Odra region, while 10 birds moved to wintering sites 
in Vorpommern/Germany and Northwest Poland. Spring migration started early in late January, early 
February with two migration routes across Poland: coastal route towards the Nemunas 
delta/Lithuania and an inland route. Afterwards, nearly all birds followed a route through Belarus 
and southern European Russia towards their breeding areas.  
First data from breeding areas indicate breeding sites both west and east of the Ural Mountains. 
Additionally, 3 birds have been followed to moulting areas in western part of the Taymyr peninsula. 
 
Goose monitoring in south-western Yamal: breeding populations of the Lesser White-Fronted 
Goose and other species in a changing environment 
Olga Pokrovskaya, Alexandr Sokolov, Dorothee Ehrich, Vasiliy Sokolov, Natalya Sokolova 
Long-term ornithological studies have been carried out in the Erkuta river basing (south-western 
Yamal) since 1999, providing some data also about geese. On the basis of these data, intensive goose 
monitoring has been initiated in 2016, with specific nest searches in favorable habitat and detailed 
nest descriptions. For all nests clutch size is registered and egg measurements are taken.   
Four goose species are breeding in the study area: Greater and Lesser White-Fronted Geese, Red-
Breasted Goose and Bean Goose. Most geese breed in association with a protective species, the 
Peregrine Falcon. However, in recent years we found a  few goose nests without the protection of 
Peregrines. The most common species in the area and the only species regularly found breeding 
without Peregrines is the Greater White-Fronted Goose.  It is also the only species forming moulting 
and brood rearing flocks of up to 50 individuals. The Lesser White-Fronted Goose breeds only in 
upstream Erkuta river, mostly within three Peregrine Falcon territories, and the number of nests 
varies considerably between years: in 2016-2019 we recorded from 0 to 9 breeding pairs. For Red-
Breasted Goose four breeding territories are known within the study area and up to eight nests are 
found annually. Among all goose species, the Red-Breasted Goose has the strongest connection to 
Peregrines: since 1999 only one Red-Breasted Goose nest was found without association. The Bean 
Goose is the rarest species in the area – only 1-2 nests are found per year. For all Anser species 
breeding under Peregrine Falcons we recorded nest parasitism: in some years up to half of the nests 
contained dumped eggs. 
The abundance and distribution of breeding geese show rather big variations between years 
depending on environment factors (weather conditions, river flooding intensity) and the dynamics of 
other ecosystem components (small rodent and Arctic Fox populations). 
 
Lift the curtain of secrecy: breeding and moulting habitats of the East-Asian Lesser White-fronted 
Geese obtained by GPS/GSM tracking and the effect of human presence on the summer 
distribution 
Tian Haitao, Diana Solovyeva, Gleb Danilov, Zeng Qing, Sergey Vartanyan, Lei Jialin, Lu Cai, Wen Li 
and  Lei Guangchun 
Summer distribution of the East-Asian Lesser White-fronted Geese within remote Russian Arctic and 
Sub-Arctic remains unknown besides of small fragments of the range, all discovered occasionally (Fox 
& Leafloor 2018). Telemetry studies of birds captured on their wintering grounds to unknown 
summering grounds became popular now-days. We used GPS/GSM tracking to discover summer 
locations of 88 Lesser White-fronted Geese captured on the Dongting Lake, Central China. Among the 
geese equipped with trackers eleven full tracks were obtained. We surveyed rivers and lakes in the 
West and Central Chukotka, Far Eastern Russia, for moulting and brood-earing Lesser White-fronted 
Geese in 2002-2019. We plotted breeding and moulting locations obtained by telemetry study versus 
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known patterns of human activities (settlements, mines, roads, expected river traffic). We analyzed 
past and recent human activities in Chukotka (river traffic, reindeer herding) as factors of Lesser 
White-fronted Geese presence during moult and brood-rearing. We found this species to be highly 
selective to rural areas and to avoid sites with any sort of human activity in summer. This strategy is 
possible due to small population size and the waste area of suitable habitats in the East-Siberian 
Russia. 
 
 

Session 3: European Goose Management Platform 1 
 
The AEWA European Goose Management Platform (EGMP) 
Eva Meyers & Sergey Dereliev 
The increasing impact on economic activities and natural ecosystems caused by migratory and 
sedentary goose populations has become a major concern among the European Range States. At the 
same time, populations of huntable goose populations are severely declining, risking an unfavourable 
conservation status. Governments are faced with challenges that can only be tackled through 
coordinated conservation measures at the flyway level. In response to these concerns, the AEWA 
European Goose Management Platform (EGMP) was established as a mechanism for a structured, 
coordinated and inclusive decision-making and implementation process for the sustainable 
management of goose populations in Europe. The objective of the EGMP is to maintain goose 
populations in a favourable conservation status, while taking into account concerns of relevant 
stakeholders and the pertinent legislative frameworks and regulations.  Since the establishment of 
the EGMP, important steps have been taken towards the development and implementation of Single 
Species Action and Management plans of four key species that include the Pink-footed Goose (Anser 
brachyrhynchus), Taiga Bean Goose (Anser f. fabalis), the Greylag Goose (Anser anser) and Barnacle 
Goose (Branta leucopsis). Population-specific Adaptive Flyway Management Programmes (AFMPs) 
are currently under development, recognising that the populations have a different conservation 
status and that there are regional differences in migratory behaviour and the human-wildlife conflicts 
involved. To date, 14 national governments and the European Union are meeting annually to 
coordinate their decisions, adjust their national goose management measures and to exchange 
experiences, based on expert advice. However, in order to guarantee the success of this process it is 
vital to rely on the full commitment and trust from all stakeholders (governments, scientific experts, 
NGOs, hunting representatives, etc.) involved. 
 
Monitoring under EGMP - data, protocols and workflow 
Henning Heldbjerg and Jesper Madsen 
The European Goose Management Platform (EGMP) Data Centre is responsible for the collation and 
dissemination of monitoring data as well as producing assessments to support the adaptive 
management decision making under the EGMP. The program started with Svalbard population of 
Pink-footed Goose Anser brachyrhynchus and Taiga Bean Goose Anser fabalis fabalis but will from 
now on also include NW/SW European Greylag Goose Anser anser and Barnacle Goose Branta 
leucopsis.  
Annual reports summarise data from the whole distribution range of a goose population, provided by 
a network of experts from all the range states. The data is used i) to assess the population 
development and other indicators of the progress in implementation of the management plan and ii) 
to  provide input for the modelling of an optimal harvest strategy for the population for the coming 
hunting season. We have encountered limitations in available data sets as well as biases in some 
demographic variables. Scrutinizing independent data sets and model outputs, we try to address the 
problems by adjusting the monitoring protocols. The procedure is repeated annually and this 
iterative process enables improvements from year to year. 
Here we describe data, protocols and dataflow by the use of examples from our work. We stress the 
importance of the collaborative work and the importance of trustworthy data. We describe the 
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process from engaging people in the data collection (population surveys, age counts, neckband and 
legring readings, harvest data) to the modelling work that leads to management recommendations. 
We discuss how we deal with the challenges we meet and how we adapt the monitoring. 
 
Reported abundance and harvest of the NW/SW European Population of Greylag Geese 
Léo Bacon & Fred A. Johnson 
In Western Europe, the majority of wild goose populations have increased exponentially over the last 
decades. Such increase is the source of many socio–ecological conflicts. The need for coordinated 
management actions to handle the goose-related conflicts at the European scale has led to the 
establishment of the European Goose Management Platform (EGMP) under the auspices of the 
Agreement on the Conservation of African–Eurasian Migratory Waterbirds (AEWA). The 
northwest/south-west (NW/SW) European population of Greylag Goose Anser anser has been 
considered as a priority concern, and an AEWA International Single Species Management Plan 
(ISSMP) has been recently adopted (2018) and is currently under implementation. We present the 
process towards implementation including the definition of Management Units. One major challenge 
for deciding on harvest quotas is an observed mismatch between goose numbers and 
harvest/derogation data. The ISSMP provides contemporary estimates of abundance of 900,000 – 
1,200,000 individuals in midwinter and a harvest (sport + derogation) of about 450,000 individuals. 
Using simple models of population dynamics with observed allometric relationships in birds, we have 
inferred that reported estimates of greylag goose population size and/or offtake at the flyway level 
are likely biased. The source of the bias in greylag goose monitoring protocols is not easily identified. 
However, International Waterbird Census and estimates of the number of breeding pairs seems to 
suggest that January counts of greylag geese may be of correct magnitude. We suggest that the most 
pressing need may be to investigate monitoring protocols for greylag goose harvest. 
 
 

Session 4: European Goose Management Platform 2 
 
Towards an integrated population model for the barnacle goose meta-population 
Henk van der Jeugd, Lisenka de Vries & Hans Baveco 
We used c. 400,000 resightings of individually marked barnacle geese belonging to the Barents Sea - 
Baltic - North Sea meta-population to estimate annual survival in a capture-recapture model. Survival 
decreased over time following an increase in derogation measures that target the three sub-
populations differently. Survival estimates were subsequently used to build an Integrated Population 
Model that will be used to inform sub-population specific management practices. 
 
The impact of derogation shooting on the foraging behaviour of barnacle geese in Friesland, 
Netherlands: a modelling study 
Monique de Jager, Nelleke Buitendijk, Hans Baveco, Bart Nolet 
With the currently increasing number of overwintering barnacle geese in the Netherlands, the 
amount of conflicts with farmers seems to rise. Yet, it remains undetermined how goose numbers 
relate to the amount of crop damage. Also, the effects of derogation shooting and the existence of 
protected areas on the number of geese foraging on farmland is unknown. Here, we present an 
individual-based model of barnacle geese foraging on grasslands in Friesland, the Netherlands. With 
this model, we examine how the foraging behaviour of geese may be altered by different 
management regimes and how this alteration in turn affects the numbers and duration of geese 
foraging on agricultural grasslands. Furthermore, we can use the model to study the consequences of 
further increasing goose population size on the amount of crop damage and on the level of 
derogation shooting required to control damage. The results of this study will be of great importance 
for making informed management decisions considering derogation shooting of Barnacle geese in 
the Netherlands. 
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Wednesday 29 January 
 

Session 5: Goose conflicts and management 1 
 
Important wintering sites for geese: site protection and possible conflict areas 
Petr Musil 
The functional network of important site is essential for the species conservation. However, recent 
climate and environmental changes drive the species distribution that could lead to the decrease of 
protected network efficiency as well as to the increase of possible human-bird conflicts. The subjects 
of potential conflict are wintering herbivores geese (Greylag Goose, White-fronted Goose and Tundra 
Bean Goose). All these three species are regularly wintering in the Czech Republic. 
The wintering numbers are increasing with year-by-year fluctuation related to actual winter weather. 
Among these, the remarkable changes in migration ecology were found in Greylag Goose, when 
migrate shorter distances and arrive earlier in milder winters. The shifts in the migratory behaviour 
of Central European Greylag Geese are individual temperature-dependent decisions to take 
advantage of wintering grounds becoming more favourable closer to their breeding grounds.  The 
inter-specific variation in use of individual wetland types as well as in use of wetlands included in 
Natura 2000 network are evident. The site-specific trends differ among wetland types, with more 
pronounced increase in number in reservoirs and industrial waters. The numbers of White-fronted 
Goose and Bean Goose increase in Natura 2000 network while Greylag Goose show the opposite. 
Therefore, we initiated the project that aims to develop a complex and integrated methodology for 
the identification of important wintering site network for waterbird species (including geese) based 
on annual mid-January International Waterbird Census data and quantitative models of species 
distributions and interactions between biotic and abiotic site characteristics. Habitat suitability 
models and system dynamics models will be used to evaluate the pattern in waterbirds distribution 
and site characteristics. Moreover, the project aims to design a new methodology to detect wintering 
sites where nature conservation goals conflict with the interests of commercial agricultural subjects. 
 
Farmers’ experience of goose damage on agricultural crops in the south of Sweden 
Louise Eriksson, Maria Johansson, Johan Månsson, Steven Redpath, Camilla Sandström, Johan 
Elmberg 
With more geese in landscapes where humans live and work, e.g., airports, lawns, parks, agricultural 
land, and beaches, an increase in human – geese interactions is already a reality. Overabundant 
geese may damage agricultural crops and thus have an immediate impact on farmers’ livelihood. To 
improve the understanding of farmers’ experience and perceptions of geese and goose management, 
a questionnaire was sent to a representative sample of farmers in the south of Sweden (n = 3000; 
36% response rate). Results showed that 58% of the farmers reported some damage by geese on 
their land, although the majority reported little or moderate damage. In general, the participating 
farmers displayed higher trust in the local compared to the regional, national and international 
governance levels and perceived that their own stakeholder organization contributed more 
constructively to management than other stakeholders (ornithologists). Group comparisons were 
conducted between: 1) farmers reporting no damage by geese (n = 447), 2) farmers reporting 
moderate damage (n = 474), and 3) farmers reporting extensive damage (n = 146). Results showed 
associations between farm characteristics and experience of damage. For example, farmers owning 
more land, farmers being more economically dependent on the farm, as well as farmers with land 
closer to water and closer to a protected area reported more damage. Results further revealed that 
compared to the other groups, farmers with extensive experience of damage perceived the adaptive 
capacity of goose management in Sweden to be lower and were more doubtful that different 
stakeholder groups, including their own, contributed constructively to management. The study 
indicates that experiencing goose damage contributes to negative perceptions of stakeholders and 
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goose management. Thus, disregarding farmers’ experiences and perceptions of goose damage may 
not only lead to economic losses but also compromised social relations. Sustainable management 
furthermore requires comparable studies of other stakeholder groups. 
 
Growing pains of grazing geese? Evaluating the effectivity of crop damage control in the 
Netherlands. 
Julia Stahl & Joris Latour  
For many migratory arctic goose species along the East-Atlantic Flyway the Dutch landscape with 
nutrient rich meadows of an almost industrial agriculture in combination with extensive wetland 
areas forms an optimal staging and wintering habitat. In order to ease pains of potential harvest 
damage, goose grazing compensation payments have a long tradition within the national attempts to 
meet concerns of farmers as well as international responsibilities for flyway populations of arctic 
migrants. While winter numbers of many goose species show signs of stabilization following periods 
of increase, crop damage claims are still increasing. Partly attributing raising compensatory payments 
to rising numbers of summer breeding geese, the federal authorities of 12 Dutch provinces struggle 
to confront management efforts of recent years with dynamics of wintering and breeding goose 
populations on the one hand and dynamics of agricultural damage claims on the other. The 
contribution will present insights in the efficiency of different damage control efforts and present 
lessons learned from the Dutch ‘ganzenaanpak’. 
 
Evaluation of agri-environmental goose management scheme in Lower Saxony 2015/16 to 2017/18 
Volker Blüml, Helmut Kruckenberg 
From 2015/16 to 2017/18, numbers of geese and swans were counted on a weekly basis in 13 Special 
Protected Areas (SPAs) and one unprotected site in Lower Saxony (Northern Germany). Main aim 
was the evaluation of agri-environment schemes which are offered to the farmers in all of the 13 
SPAs. For most of the study areas, counting data of former seasons is also provided. 
The maximum counts of Barnacle Geese (up to 363.000 birds), Greater White-fronted Geese and 
Greylag Geese increased in most of the study areas during recent years, whereas Bewicks‘ Swans 
numbers decreased at least inside the SPAs. Increasing percentages of geese and swans are resting 
outside SPAs nowadays, but knowledge about their numbers is low except few areas. 
Most geese and swans where feeding on grasslands or aquatic, only 5,4 % of the birds used cereals 
and 1,9 % rape fields. The usage of maize- and other stubble fields increased during recent years. 
Nethertheless, in some areas high numbers especially of Barnacle Geese feed on cereals during 
spring. 
Disturbances were not documented systematically during all counts. Severe disturbances by 
helicopters (mostly connnected with offshore windfarms) were regulary observed in Eastern Frisia. 
Furthermore, geese were regulary choosen away by farmes, disturbed by hunters, recreational 
activities or agricultural works. Especially in the eastern parts of Lower Saxony, many disturbances 
are caused by White-tailed Eagles. 
Grasslands and fields under agri-environment schemes where used more intenisevely than other lots 
of land in nearly every SPA. The only exception in all seasons was the SPA „Unterelbe“ (marshes of 
lower Elbe) which contains large well-managed state-owned grasslands with a low level of 
disturbance. These re-inundated lots are strongly preferred by geese. 
If geese feed outside the SPAs, no agri-environment schemes are provided for possible damages on 
grasslands or fields. 
 
Crop use by foraging geese in new agricultural landscapes: a circum-annual perspective 
Camilla Olsson, Johan Elmberg & Johan Månsson 
The agricultural landscapes of northwestern Europe harbor more geese than ever, a fact sometimes 
leading to crop damage and conflict with farming.  At the same time, rapid growth of several goose 
populations is largely driven by changed agricultural practices that provide abundant food of high 
nutritional quality. For example, there has been a general northward expansion of fall-sown winter-
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green acreage, and in many areas new crops have become available to geese. Southern Sweden is a 
prime example of such a new landscape, and it is also a region that nowadays hosts high numbers of 
geese year around, instead of in some seasons only.  We here report on field and crop use by geese 
in an area with a wide variety of farmland crops and many goose species present. We contrast de 
facto utilization of crops by geese with overall availability in the landscape, based on monthly data 
from route surveys of geese and crops. A striking result is that some goose species more or less 
entirely have abandoned natural foraging habitats, and instead seem to secure all their food within 
the agricultural landscape. In summer most geese were found on harvested grain fields or in 
pastureland. In autumn and winter most geese foraged on fall-sown cereals, and on spill from 
harvested sugar beets, red beets, carrots, potatoes, and grain. In spring most geese occurred on 
grasslands such as pastures, ley fields and spring-sown cereals. Based on foraging patterns, crop 
damage potential was highest in spring and lowest in summer. The intra-annual pattern in our study 
highlights the importance of monthly recording of crop stage to explain utilization by geese, but also 
to gauge potential crop damage. 
 
Interactions between goose and meadow bird populations on Dutch breeding grounds 
Maja Roodbergen, Erik Kleyheeg, Pauline Alefs & Wolf Teunissen 
Breeding populations of Greylag Goose Anser anser, Greater White-fronted Goose Anas albifrons, 
Barnacle Goose Branta leucopsis, and Canada Goose Branta canadensis have increased strongly over 
the past decades in the Netherlands. In the same period, populations of characteristic meadow birds 
have declined rapidly. To a large extent geese and meadow birds share the same habitat during 
spring and some suggest that the presence and density of geese have direct negative effects on 
breeding meadow birds. Proposed mechanisms are that habitat alterations by geese affect breeding 
site selection, or that meadow bird nesting success is reduced by disturbance or attraction of 
predators.  
In order to test the hypothesis that geese affect meadow bird populations, we used existing 
monitoring datasets to analyse whether a correlation exists between breeding goose densities and 1) 
trends, 2) breeding site selection, 3) nest success and 4) distribution of meadow birds. We focused on 
eight meadow bird species in the province of Zuid-Holland. 
Our results reveal a negative correlation between goose density and Meadow Pipit Anthus pratensis 
populations, but no correlations with any of the other meadow bird species. Three out of eight 
meadow bird species appeared to avoid grassland habitat where geese were present, but goose 
density did not have any effect. Nest success showed inconsistent correlations with goose densities, 
while changes in meadow bird distribution did not show any correlation with the presence of geese.  
Based on this analysis of existing datasets, we conclude that the few significant correlations were 
insufficiently consistent to support the hypothesis that the presence of geese during the breeding 
season had a negative effect on meadow bird populations in the study area. This fairly coarse 
correlative study may have overlooked local effects of direct interactions. Targeted field studies are 
needed to further investigate the interactions between geese and meadow birds. 
 
The effect of goose grazing on grass yield and breeding waders on a Danish Wadden Sea island 
Kevin K. Clausen, Luna K. Marcussen, Niels Knudsen, Thorsten J. S. Balsby, Jesper Madsen 
In recent decades, wild goose populations have grown considerably, which has led to increased 
grazing pressure on natural grasslands and agricultural pastures. This, in turn, has led to calls for 
management actions reducing economic impacts on farmers and alleged ecological impacts on 
habitats and other wildlife. In this study, we quantify the effect of grazing by Barnacle Geese and 
Brent Geese on grass yield and field occupancy of breeding waders on a Danish Wadden Sea island. 
Using handheld lasers, fields were treated as either experimental fields (subject to laser 
displacement of geese) or control fields (no laser applied), which led to clear differences in goose 
utilization and vegetation height. The difference in vegetation height between experimental and 
control fields were used to calculate an approximate yield loss for local farmers and profitability of 
the laser scaring. The laser experiments resulted in gradients of vegetation height and goose 



13 
 

exploitation across fields and together with vegetation structure, distance to shrubs and field 
moisture these were used as potential explanatory parameters of numbers of nesting and brood-
rearing waders on individual fields. This analysis indicated that the most important factor explaining 
field occupancy by nesting waders was a preference for short vegetation heights, followed by 
distance to shrubs, moisture and vegetation structure. Hence, despite very intensive goose grazing, 
we could not detect any negative effect on field occupancy by nesting nor chick-rearing meadow 
birds. 
 

Session 6: Hunting and predation 
 
Managing geese through their landscape of fear? The potential effect of human disturbance on the 
distribution of geese 
Nelleke Buitendijk 
In recent decades, several geese species have gone from vulnerable to highly abundant, causing 
damage to agricultural land along their flyway. While conservation of these species remains relevant, 
it is also important to minimize damage. One management approach is to scare geese away from 
sensitive fields, concentrating them in special accommodation areas. This can be seen as an attempt 
to influence their landscape of fear. For this to work, the geese need to experience human 
disturbance as predation risk. Furthermore, the cost associated with this risk should outweigh 
benefits of foraging outside accommodation areas, where competition will be lower and food quality 
may be higher. In this talk I apply theories of predation risk and disturbance to management 
approaches involving the scaring of geese. This will help to formulate predictions about the effective 
management of geese through scaring and accommodation areas, which in turn can be tested using 
past and current disturbance studies. 
 
The effect of hunting disturbance on the behavior of Greater White-fronted Geese in Lower Saxony 
(Germany) 
Sander Moonen, Jochen Bellebaum, Helmut Kruckenberg, Oliver Keuling, Franz Bairlein 
After deep depression in the 1960th wintering geese population have recovered significantly all over 
Europe during the last 50 years with increasing human-wildlife conflicts. What effect does hunting 
have on birds that are not shot but are disturbed by hunting activity?  The energetic costs might be 
higher during hunting season due to more frequent disturbance. Geese might react to other forms of 
disturbance at larger distances. These changes in behaviour would result in higher energy 
expenditure and the need for compensation by longer periods and larger quantities of foraging 
effort, which has the potential to cause increased agricultural damage. 
We investigated changes in flock reaction by analyzing the initiated flight distance during both 
hunting season and outside of the hunting season. Next to this, we used GPS/ACC transmitters to 
investigate within individual changes caused by hunting. We provided in total 63 Greater White-
fronted Geese with transmitters. Along with GPS data on a regular interval we build in a Flight 
detection software which ensures that all flights made by a transmitted bird are followed in great 
detail. 
 
Optimizing management of geese 
Wim Knol 
The severe protection of geese in The Netherlands caused a huge increase of numbers both in 
resident geese as well as in migrating geese. In July about 600.000 geese are counted and in January 
maxima are between 2,3 and 2,5 million geese.  
These numbers relate to crop damage in agricultural areas. Crop damage has been defined as paid 
crop compensation based on loss of biomass. The actual damage however has been calculated at 
least four times higher (CLM, 2013). In 2018 the paid compensation for crop damage was about 20 
million euro a year. The exact correlation between crop damage and numbers of geese is point of 
discussion due the AEWA management plans for Greylag goose and Barnacle goose.  
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Management of fly way populations is needed to reduce and prevent damage on crops, biodiversity, 
pollution of waterbodies and airplane collisions in the entire flyway. Non-lethal measures like 
disturbing and scaring foraging geese with flags, balloons, laser guns or drones can be effective to 
prevent damage at local scale, but does not influence the population size. In most cases disturbing 
results in relocation of crop damage and loss off energy of geese. 
Recent observations show that the numbers of geese do not grow anymore, mainly as result of 
harvesting. In 2018 about 290.000 geese were harvested under derogation. Excluded nest and egg 
treatment.  
To reduce the high level of geese into accepted numbers, management of geese must be optimized. 
Evaluation of geese management over the last 15 years shows that regional legislation and lack of co-
operation is obstructing significant reduction. Some measures and tools are advised to achieve in 
near future a better balance between necessary protection and accepted damage on crops and 
ecosystems. 
 
Learning from long time series - does harvest limit Swedish goose populations? 
Niklas Liljebäck, Göran Bergqvist, Johan Elmberg & Johan Månsson 
Goose management in Europe may need to increase harvest rates of superabundant goose species in 
the future as impact on ecosystems, agriculture and flight safety needs to be reduced.  
Sweden, has long-term series of harvest data and indices of number of breeding and October staging 
geese. These data provide a good opportunity to study population trends and possible effects of 
hunting on three different goose species, all with different population trends and quite diverging 
management needs (greylag goose, bean goose and Canada goose).  
We used these three independent data sets on population development to (i) describe population 
trends and changes in trends (break points) and (ii) relate possible changes in population growth to 
harvest. 
Our result shows that greylag and Canada goose in general have increased during the study period. 
However, during the latter part of the study period the population of Canada goose seems to 
decrease. The population of bean goose shows a somewhat different pattern with a more stable 
population and harvest trends but with decreasing breeding index. For Canada goose, the 
exponential rate of increase (based on October staging) counts was significantly and negatively 
affected by harvest rate previous year indicating that harvest may be a factor behind the recent 
decrease. For bean goose we found a negative but not significant relationship and for greylag goose 
no effect of harvest rate was found.  
Our study indicates that hunting may be a possible tool to reduce goose numbers in Sweden but also 
that a high proportion of culled individuals are a prerequisite.   For greylag goose it seems that the 
population has grown “out of reach” for the Swedish hunters as the bag number has reached a 
plateau while the population shows a continued increase. 
 
Effects of 10 years clutch management of Greylag and Canada Geese in urban populations in 
Germany 
Christine Kowallik, Kees Koffijberg, Randolph Kricke, Tobias Rautenberg 
At four recreation lakes in the city of Duisburg, NW-Germany, a clutch management of Greylag and 
Canada Geese was carried out after ongoing conflicts with public visiting the parks for leisure 
activities. During the ten year management, yearly surveys of nests, territorial pairs, breeding success 
and moulting birds were carried out in all four areas. Moreover, a coordinated national survey in July 
was carried out to assess overall numbers in the region. The study area harbours 100 to 200 breeding 
pairs of each species. In addition, 200-400 moulting birds from each species were present. Despite 
the clutch management, overall breeding numbers of Greylag Geese still increased, whereas the 
breeding population of Canada Geese was stable. Maxima of moulting individuals were stable in 
Greylag Geese and decreased in Canada Geese. Similar as found in other studies on clutch 
management in Europe, we find a general pattern: numbers of breeding pairs are not affected by 
clutch management, whereas total numbers seem to be affected. So we conclude that the biological 
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effect of clutch management is restricted to reducing the amount of non breeders, but not of the 
local breeding population. Hence, the conflict between geese and public is objectively not clearly 
solved. However, the conflict is diminished simply by the fact, that management measures are 
carried out at all. 
 
Analysis of the possible reasons for the rarity of red-breasted goose: factors determining the 
spatial distribution of the red-breasted goose in the breeding season 
Sofya S. Demyanets, Sofia B. Rozenfeld, Sergey P. Kharitonov, Natalya V. Rogova, Didier Vangeluwe, 
Mikhail Yu. Soloviev 
Red-breasted goose breeds exclusively in Arctic Siberia. Small size and nesting in small colonies led to 
the need to feed intensively during incubating and nest near the nests of birds of prey or gull 
colonies for the protection from land-based predators. 
We tried to answer what makes the greatest contribution to the reproductive success of the red-
breasted goose - the factor of protection or availability of food or the ratio of these factors. 
For the scientific work, observations have been were made throughout the range (Yamal and Taimyr) 
since 1996. In 2013, we tagged breeding 13 red-breasted geese and 4 peregrine falcons in Taimyr and 
Yamal with GSM transmitters. Using ArcGIS, the localization data obtained from the transmitters 
were mapped and the distances from the tagged red-breasted geese to the nests of tagged peregrine 
falcons, as well as to the center of the river, were calculated.  
In particular, it turned out that for all tagged birds, the smallest distance to the peregrine falcon 
nests was within a few days before the hatching date. The maximum distance to the peregrine falcon 
nest for tagged birds was 3,6 km. Subsequently, this distance gradually increased until the geese flew 
away. By the time the geese fly away, for tagged individuals, the average distance to the peregrine 
falcon nest was 13.8 km. It turns out that with the growth of chicks, the goose is in need less and less 
of protection of birds of prey and more attracted to feeding places. 
 
The terms of nesting of Barnacle Geese Branta leucopsis in the Russian part of the Baltic Sea 
Elmira Zaynagutdinova, Sergey Kouzov, Anna Kravchuk 
Barnacle Geese Branta leucopsis breed on the islands in the Russian part of the Gulf of Finland since 
1995. The number of birds doesn’t exceed 75 breeding pairs.  Barnacle Geese in this region have 
nesting period later than in other Baltic countries, including neighbouring Finland. The egg-laying 
period starts between 1 May–25 June and peaks during 11–25 May. This 56-day onset of laying 
period (41 days for 90% of nests)  is longer than for Barnacle Geese nesting in western parts of the 
temperate zone and also in comparison with those breeding in the Russian Arctic. Аll of the islands 
with nesting Barnacle Geese had Herring Gull Larus argentatus colonies, Egg-laying by Herring Gulls 
lasted from mid-April until mid-May. Thus, Barnacle Goose incubation coincided with the gulls’ 
nesting and brood-rearing period. Gulls stay on the islands until their juveniles fledge, and could 
predate goose nests throughout this period. However, the average clutch size of  4.95 ± 0.07 eggs for 
Barnacle Geese in the east of the Gulf of Finland is high and stable when compared with other Baltic 
and Arctic areas. Until 2018, almost all the islands where the Barnacle Geese nest were in the border 
zone with Finland with very strict restrictions on public access, with the result that tourist activity 
was kept to very low levels. In 2018, the regulations were changed and now people can visit almost 
all the islands without permission. Boat navigation in the area usually opens following the ice melt in 
May, and tourist activity thus coincides with the timing of breeding by geese and gulls, increasing the 
possibility of anthropogenic disturbance having an adverse effect on the breeding success of the 
geese, therefore special measures will be required to protect breeding birds in the area. 
 
 

Session 7: Migration issues 
 
Flyway connectivity and exchange is primarily driven by moult migration in geese 
A Kölzsch, GJDM Müskens, P Szinai, S Moonen, P Glazov, H Kruckenberg , M Wikelski and BA Nolet 



16 
 

For the conservation and management of migratory species that strongly decrease or increase due to 
anthropological impacts, a clear delineation of populations and quantification of possible mixing 
(migratory connectivity) is crucial. Usually, population exchange in migratory species is only studied 
in breeding or wintering sites, but we considered the whole annual cycle in order to determine 
important stages and sites for population mixing in an Arctic migrant. We used 91 high resolution 
GPS tracks of Western Palearctic greater white-fronted geese (Anser a. albifrons) from the North Sea 
and Pannonic populations to extract details of where and when populations overlapped and 
exchange was possible. Overlap areas were calculated as dynamic Brownian bridges of stopover, nest 
and moulting sites. Utilisation areas of the two populations overlapped only somewhat during spring 
and autumn migration stopovers, but much during moult. During this stage, non-breeders and failed 
breeders of the North Sea population intermixed with geese from the Pannonic population in the 
Pyasina delta on Taimyr Peninsula. The timing of use of overlap areas was highly consistent between 
populations, making exchange possible. Two of our tracked geese switched from the North Sea 
population flyway to the Pannonic flyway during moult on Taimyr Peninsula or early during the 
subsequent autumn migration. Because we could follow one of them during the next year, where it 
stayed in the Pannonic flyway, we suggest that the exchange was long-term or permanent. We have 
identified long-distance moult migration of failed or non-breeders as key phenomenon creating 
overlap between two flyway populations of geese. This supports the notion of previously suggested 
population exchange and migratory connectivity, but outside of classically suggested wintering or 
breeding sites. Our results call for consideration of moult migration and population exchange in 
conservation and management of our greater white-fronted geese as well as other waterfowl 
populations. 
 
A new migration route by Pink-footed Geese in the making 
Jesper Madsen, Leif Nilsson, Jorma Pessa and Kees H.T. Schreven 
The Svalbard breeding population of Pink-footed Goose Anser brachyrhynchus migrates via stopover 
sites in Norway to wintering grounds in Denmark, the Netherlands and Belgium. Within the last 
decade increasing numbers started to stage in Sweden (autumn and spring) as well as in the Oulu 
area in northwest Finland (spring). Wintering numbers also started to increase in southeast Denmark. 
In April 2018 and 2019, we caught small numbers of geese by canon net in the Oulu area and tagged 
geese (primarily adult females) with GPS tags (total of 21). Half of the GPS tagged geese migrated 
north to Svalbard, crossing north Finland and north Norway. However, the other half took a 
northeasterly direction and flew via northeast Finland and the Kola Peninsula across to Novaya 
Zemlya in north Russia. In the autumn, all the GPS tagged geese migrating to Svalbard (n=11 over 2 
years) returned to the traditional migration route, whereas all except for one of the geese migrating 
to Novaya Zemlya (n=13 over 2 years) migrated over Finland to stage in the Örebro area in mid 
Sweden. Out of 5 geese migrating to Svalbard in 2018 and surviving to 2019, only 1 came back to 
Oulu in 2019, while all 3 geese going to Novaya Zemlya in 2018 and surviving to 2019 returned to 
Novaya Zemlya in 2019. Judging from stable GPS positions, it seems that at least two females were 
nesting on Novaya Zemlya in 2019. However, so far none of the tagged geese going to Novaya 
Zemlya have returned with young in the autumn, although in the flocks staging in Örebro in October 
2019 (approximately 3,200 in total), 5% juveniles were observed which suggests that some successful 
breeding. We discuss possible mechanisms explaining the fast development of this exceptional 
emerging migratory pathway. 
 
Unexpected insights into migration over sea and post-breeding movements of Pink-footed Geese 
by GPS-tracking 
Kees H.T. Schreven, Jesper Madsen, Bart A. Nolet 
Fifty-six Pink-footed geese (Anser brachyrhynchus) were tagged with neckband transmitters in Oulu, 
Finland in spring 2018 and 2019, and on Isdammen and Daudmannsoyra, Svalbard in summer 2018. 
The main aim of the tagging is to see if geese can cope with the effects of a changing climate by 
colonizing new breeding areas in the Arctic. While this question is still under study, the tracking has 
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revealed several additional insights into the movement ecology of Pink-footed Geese, which will be 
presented here. 
Over land, in Europe, the geese migrated mainly in a narrow corridor. However, over the Norwegian 
and Barents Sea, the routes of the geese diverged widely, and this was less during autumn than 
spring migration. This spreading out may be caused by navigation errors, but also by strong, variable 
wind influences. One goose from Oulu showed a large wander towards Franz Josef Land before 
arriving on Svalbard, and one goose from Oulu showed an excursion towards Novaya Zemlya, even 
after arrival on Svalbard. 
Both on spring and autumn migration, geese rested on the Norwegian and Barents Sea. These resting 
episodes also already occurred just north of Norway in spring and just south of Svalbard in autumn. 
Often, geese resting at sea still moved in their direction of migration, but geese resting northeast of 
Bjørnøya in autumn moved in circles. 
Post-breeding movements of geese on Svalbard showed that there were two main routes before 
autumn departure: via the south (Sør-Spitsbergen) or via the east (Edgeøya). Strikingly, geese tagged 
in the west (Daudmannsøyra) moved more likely via the east than geese tagged in central 
Spitsbergen (Isdammen). Although geese going via the east had moulted later and had more chicks, 
they departed earlier for migration, probably induced by an earlier winter in the east. 
 
Changes in local migration patterns and migratory timing of Norwegian greylag goose 
Arne Follestad, Mathieu Boos 
Norwegian greylags have changed their migration patterns and -time substantially the last 40-50 
years. These changes, within Norway, will be presented through analysis of ring recoveries from 
beginning of the 1960s, observations of neck-banded geese from mid 1980s up to date and some 
GPS-loggers since 2012. From 1960s to early 1980s the autumn migration of breeding birds from 
Mid-Norway from the end of August into October. At that time they could feed on Zostera along 
coast. When Zostera disappeared in some areas, the greylags shifted to feed on cultivated areas. 
Geese from West- and Mid-Norway then seemed to change their migration time gradually to ultimo 
July/primo August. The last few years this trend seems to have stopped and even reversed to a later 
timing of the migration. 
Greylags from Troms county Northern Norway migrate later, from the end August into October. They 
may stay for a longer period, some in two months, in Mid-Norway, feeding on grain. From migrating 
along the coast before 2000, they now seems to follow the same inland migration route as the pink 
footed goose. This inland route may also be used on spring migration. 
Greylags from eastern parts of Finnmark county migrates southeast down to the Bothnian Gulf and 
further south along parts of the Swedish east coast. The same route is followed in spring. There are 
indications that greylags breeding in Finnmark and parts of Troms origin from geese breeding in the 
Bothnian Gulf or The Baltic Sea. 
The reasons for these changes will be discussed. 
 
Skipping the Baltic: the role of individual flexibility and breeding site for the emergence of 
alternative migration strategies 
Götz Eichhorn 
Traditionally, barnacle geese wintering along the Wadden Sea coast migrated in early spring to 
staging sites in the Baltic, where they fattened up intensively before they continued their travels 
towards breeding sites in Novaya Zemlya and Vaygach islands in the eastern Barents Sea. Since the 
early 1990’s, however, an increasing proportion of the population delay their departure from the 
Wadden Sea by up to one month. These late-migrating geese essentially skip Baltic staging sites 
previously used by the entire population. This has led to a dichotomy of strategies with many geese 
either skipping or staging intensively in the Baltic, and less geese that take an intermediate approach. 
Earlier analyses investigating potential drivers behind the emergence of this new strategy have 
focused mainly on a relative change in staging conditions in the Baltic as compared to the Wadden 
Sea, with an increase in predation danger and a decrease in feeding opportunities in the Baltic. 
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However, a lack of empirical data at that time prevented the analyses of further factors potentially 
affecting migratory strategies. For example, barnacle geese have not only vastly increased in 
numbers; since the 1980s, they also have expanded their traditional breeding range back down the 
flyway towards the eastern White Sea coast thereby shortening the flyway by up to 700 km. 
In my presentation I will make use of individual tracking data from geese that were followed over 
multiple years and that breed at different distances to wintering grounds, from distant traditional 
breeding sites to closer recently established colonies. I will test for an association of staging site 
decisions along the flyway and location and timing of breeding. I will also investigate how flexible 
individual geese are with respect to using/skipping the Baltic as an intermediate staging site. 
 
From activity time budgets to fuelling rates 
TK Lameris, AM Dokter, HP van der Jeugd, C van Aart, W Bouten, J Koster, SHH Sand, C Westerduin, 
BA Nolet 
In order to better understand migration strategy and flexibility of geese we need to be able to 
estimate fuelling rates. We attempt to do so by constructing time-energy budgets. By combining time 
activity budgets with estimations of energy intake and energy expenditure per activity, the energy 
retention is calculated. Previous studies showed good agreement between fuelling rates derived in 
this manner and those estimated from abdominal profile indices (in pink-footed geese) or mean body 
weights from catches (in dark-bellied brent geese). We equipped captive, migratory and resident 
barnacle geese with GPS-trackers including accelerometers. Using films of the captive barnacle geese 
we annotated accelerometer data, and used machine-learning to build a random forest classifier 
(RFC). By applying the RFC to the remotely obtained accelerometer data of the free-ranging geese, 
we calculated their activity time budgets, including grazing time. We examined how grazing time was 
affected by light conditions and thermoregulation costs, and how these factors determine the onset 
of fuelling in spring. We show that geese increased grazing time in nights with more moonlit hours, 
especially during winter months, and under high thermoregulation costs. Both migratory and 
resident geese increased grazing time from mid-February onwards, and body weight from late March 
onwards (but we lack measurements in the same year to control for differences among years). Geese 
appear to balance their energy budgets by adjusting foraging duration during winter months, 
indicating there is potential to extend grazing time when needed. Such flexibility suggests there is 
scope for advancing fuelling in early spring. We argue that our approach is a valuable next step 
towards the determination of body weight fluctuations. 
 

Session 8: Migration issues 2 plus tools 
 
Migration patterns and individual variation of Long-tailed Duck (Clangula hyemalis) from the 
Russian Arctic 
IL Pollet, S Vardeh, J Loshchagina, P Glazov, A Kondratyev, A Sokolov, V Sokolov, JF Masello, T 
Karwinkel, G Eichhorn, J Bellebaum, H Kruckenberg, and P Quillfeldt 
The Long-tailed Duck (Clangula hyemalis) population wintering in the Baltic Sea has declined by 65% 
in the last 15 years, for reasons not yet entirely understood. One possible reason for this apparent 
decline could be a northern shift in wintering range of a portion of the population due to increased 
availability of ice-free waters in the Arctic. However, it is unclear whether individual Long-tailed 
Ducks have the plasticity to adapt their wintering range. We deployed and recovered light level 
loggers on female Long-tailed Ducks at three field sites in their Russian Arctic breeding area over a 
period including two annual cycles, from 2017 to 2019. We obtained 89 migration tracks from 63 
females. Most fall staging locations were situated around the Novaya Zemlya archipelago. The vast 
majority of females (93.6%) migrated to the Baltic Sea, while the remaining migrated to the White 
Sea and the Barents Sea. Individual variability among years was very low and did not appear to be 
climate dependent. Spring staging occurred in the White Sea and the Chosha Bay. The observed 
decline of Long-tailed Ducks wintering in the Baltic Sea is not an effect of a shift of wintering range 
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from a large portion of the population. Therefore, reasons for this decline still require our attention. 
Our limited temporal study offers no sign of a longitudinal or latitudinal shift in wintering range. 
 
Do neck collars affect survival of geese in Europe? 
M. Frederiksen, R. Buij, B.S. Ebbinge, H. Kruckenberg, C. Mitchell, G. Müskens, A. Sigfússon, Y. van 
Randen & A.D. Fox 
Neck collars is the most widely used method for individual marking of geese in Europe, and have 
provided large amounts of data on demography, movements, behaviour and many other aspects of 
goose biology. However, experimental studies in North America have repeatedly shown considerable 
negative effects of neck collars on goose survival. If present in Europe, such effects would have major 
implications for both animal welfare and the reliability of estimates of demographic parameters and 
thus assessment of population growth. Designed experimental studies of neck collar effects have 
never been carried out in Europe, and a comprehensive assessment of potential neck collar effects is 
lacking. However, in some populations individuals have been marked both with and without neck 
collars during the same study period, allowing an assessment of potential effects. We analysed mark-
resighting-recovery data from two goose populations where large numbers of birds have been 
marked both with and without neck collars: pinkfooted geese Anser brachyrhynchus of the 
UK/Iceland flyway population (6407 geese marked 1987-2008), and greater whitefronted geese 
Anser a. albifrons of the western flyway population (32,995 geese marked 1999-2017). Results from 
the two case studies differed: in pinkfooted geese, neck-collared birds appeared to have substantially 
lower survival than birds marked with plastic leg rings, whereas in whitefronted geese, there was no 
difference in survival of birds marked with either neck collars or only metal leg rings. The white-
fronted goose data set was the largest, and also closest to an actual experimental design. The 
evidence for neck collar effects on survival of geese in Europe remains equivocal, and designed 
experimental studies would be highly valuable. However, it is clear that neck collars do not have a 
negative effect on survival in all cases. 
 
Towards the monitoring of migrating geese in Latvia: ornithologists, hunters and citizen science 
Oskars Keišs, Dmitrijs Boiko, Antra Stīpniece 
In order to develop a new systematic monitoring scheme for migrating geese populations in Latvia, 
we analyzed data from three data sources – (1) observations by professional ornithologists, (2) 
reports from hunters and (3) registrations at national citizen science platform www.dabasdati.lv . 
Observations by professionals up to 2019 in Latvia has been recorded only as by-product of other 
studies, thus systematic counts are essential for developing a new monitoring program. Reports from 
hunters contain a lot of misidentified birds, thus for hunter involvement photo evidence is essential. 
There are also possible misidentifications at the citizen science platform, but much less common. 
There are more than 710 000 observations of organisms reported at this platform, among others also 
following geese species have registered at given number of times: White-fronted Goose Anser 
albifrons 1353, Greylag Goose Anser anser 610, Pink-footed Goose Anser brachyrynchus 72, Lesser 
White-fronted Goose Anser erythropus 1, Tundra Bean Goose Anser fabalis serrirostris 574, Taiga 
Bean Goose Anser fabalis fabalis 92, Bar-headed Goose Anser indicus 1, Brent Goose Branta bernicla 
194, Barnacle Goose Branta leucopsis 568, Red-brested Goose Branta ruficollis 54, Canada Goose 
Branta canadensis 180. Given the existing data monitoring plan has been developed to follow the 
geese population dynamics at spring and autumn migration, as well as during the breeding season for 
the only breeding species – Greylag Goose. 
 
The website geese.org, an interactive database to report marked waterfowl 
Barwolt S.  Ebbinge, Jesper Madsen, Ralph Buij, Lisenka de Vries, Thomas Heinicke, Kees Koffijberg, 
Helmut Kruckenberg 
Fifteen years ago the website www.geese.org was developed by Onno Roosenschoon and Yke van 
Randen of the department of Earth Observation and Environmental Informatics of Wageningen 
Environmental Research to stimulate volunteer observers to report sightings of geese marked with 
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individually coded legrings or neckbands, an early example of so-called citizen science. 
The website can be approached in four different languages and allows individual observers to enter 
and update their observations using a map to indicate where the geese were observed. 
Over 9.000 different observers from 34 countries have contributed their sightings. 
298 observers provided more than 1.000 observations each, 868 observers 100 -1.000 sightings each, 
and 471 observers from 50-100 sightings 
Each observer has access to his own data, and can also see other sightings of birds he or she has at 
least observed once. Species managers can use the website to send mail-messages to observers for 
further clarification when necessary. Later on also marked swans and some other waterfowl species 
were added to the list of obervable species. 
Currently the ringing data of  168.250 individual birds of and almost two and a half million 
observations have been stored in the oracle-database attached tot his website. 
The top five species are the Greater White-fronted Goose (65.250 inds), the Barnacle Goose (28.326 
inds), the Bean Goose (22.042 inds), the Greylag Goose (19.930 inds), followed by 14.455 marked 
Brent Geese, 5.937 Pink-footed Geese and 579 Lesser White-fronted Geese. 
These data have not only been used to directly inform the individual observer, but also to estimate 
survival rates, migratory pathways and the importance of staging areas during migration. 
 
Birdring, mobile app for bird ring observers 
Mario Huizinga 
BirdRing is a mobile app (Android and iPhone) to record sightings of birds with (colour) rings or neck 
collars and send the data to websites and researchers. Currently, the app communicates directly with 
multiple websites including geese.org (geese and swans) and griel.nl (metal rings of all species in the 
Netherlands). BirdRing supports many species, including all geese and swans. 
BirdRing helps observers to easily save resighting data, prevent mistakes, compose ring codes and 
send observation data to the website or email address of the researcher. Life histories of birds are 
accessible in the app, so observers can view it in the field. BirdRing also has a SpotFinder included, 
that can help to find the best spots for bird ring reading. 
Using BirdRing is completely free for both observers and researchers. BirdRing is available in 12 
languages, currently has about 1400 frequent users all over Europe and is given a consistent 5 out of 
5 star rating in the Google Play Store. 
In the presentation, I will demonstrate the app, show how easy it is to use and how it benefits geese 
research. 
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Session 9: breeding grey geese 
 
The Arctic in central Friesland: breeding White-fronted Geese in the Frisian lake district 
Romke Kleefstra 
Since the ninetees White-fronted Geese breed annual in the central lake district of the Dutch 
province of Friesland. Since 1997 numbers of pairs and breeding succes are monitored. In the first 
ten years young White-fronted Geese did hatch, but never fledged. In 2007 there was a turning point 
when the first young fledged. Since then the population was quite succesvol, with ups and downs, 
sometimes related to predation by Rec Fox, sometimes related to human activity. In 2017 227 White-
fronted Geese were catched on the moulting site near the breeding grounds, of which 162 
individuals were ringed with a neckband. Most of these individuals stayed in the central lake district 
year round, a few migrated in the direction of the arctic breeding grounds. 
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Habitat use of breeding and nonbreeding Greylag Geese (Anser anser) at lake Dümmer (Lower 
Saxony, Germany) 
Ina Ottusch, Helmut Kruckenberg, Volker Blüml 
After being extinct in Lower Saxony by 1950, the Greylag Goose has been showing a steep population 
increase - both breeding and wintering population - in the last three decades. Breeding grounds and 
agricultural fields are often located in close proximity, which leads to increasing conflicts with local 
farmers and landowners.  
Since 2016, Greylag geese at different breeding sites across Lower Saxony have been caught and 
tagged with neck collars equipped with GPS-GPRS-transmitters. In this study, data from ten marked 
birds located at lake Dümmer in 2018 are analysed. Five of these birds were part of confirmed 
breeding pairs, the other five were confirmed nonbreeding individuals. It was calculated how much 
time breeders and nonbreeders spent in different habitats around the lake during the breeding, 
rearing and fledging period. To account the percentage of area each habitat type represented in the 
study area, the Jacobs’ index for breeders and nonbreeders in each study period was also calculated. 
In total, 171.825 locations from March till August from ten geese were analysed. Locations of flying 
birds were excluded from the analysis. Breeding pairs were mostly found inside the conservation 
areas on moist or wet grasslands near water bodies and on the water surface during the breeding 
and rearing period. As soon as the chicks fledged, geese expanded their home range and started to 
use a greater variety of different habitats. Nonbreeding geese used a greater variety of habitat types 
throughout all three study periods, but kept mostly to similar habitat types like grasslands and water 
bodies. They also used greater areas and some birds even left the study area during the moulting 
period. 
The results indicate that geese utilize different agricultural areas at different times throughout the 
year. A management plan needs to account for these varying temporal and spatial geese 
distributions. 
 
Population of Greylag Goose Anser anser in Leningrad region: modern distribution and features of 
breeding biology  
S. A. Kouzov, E. M. Zaynagutdinova, A. V. Kravchuk 
In the first half of the 20th century, the Graylag goose Anser anser was quite common species on 
large eutrophic reservoirs of Leningrad region. By 60s of the last century, it stopped breeding due to 
the increased hunting press and recreational loads. The first case of re-nesting was reported in 1988 
on a small island near Kurgalsky Peninsula. In 2010-2019 the number of breeding population was 22-
40 pairs. The main part of breeding birds occupies the islands of the open part of the Gulf of Finland. 
Single pairs nests on the islands of Vyborg Bay, lakes Rakovye and Melkovodnoe on the Karelian 
isthmus. In 2010-2019, the vast majority of pairs (83.8%, n=222) were breeding on moraine sand-
boulder islands in the southern shallow part of the Gulf of Finland: on Kurgalsky Peninsula, Seskar 
archipelago, island Mochny. Individual pairs nests on rocky islands near northern coast and on 
boulder islands in central part of the Gulf of Finland. Only 10.2% of nests were found in semi-
submerged vegetation. All another nests were on dry, elevated areas. 54.5% of nests were located in 
low-grass vegetation, 20.5% of nests-under bushes, 14.8 nests - in dry reed beds or in tall grass. Most 
pairs (85.1%) nested in Herring gull colonies, often near the Mute swan nests at a distance of 5-10 m. 
Egg laying begin in the period from the 2nd decade of April to early May, and the timing almost 
independent of the phenology of spring. After hatching, broods are observed in open shallow waters 
far from the shore during daylight hours, where they feed on pondweed and algae meadows. 
Feeding on coastal meadows usually occurs in the morning and evening twilight. The success of 
incubation in different years varies between 40-70%, the overall reproductive success-30-45% 
 
Prespa geese: studying an isolated Greylag Goose Anser anser population 
Berend Voslamber, Giorgos Catsadorakis & Annita Logotheti 
In Prespa, NW Greece, an isolated population of Greylag Geese is breeding. The population size is 
200 and 250 individuals. 
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In 2011 the Society for the Protection of Prespa (SPP) initiated a study in which the main questions 
were: 1. Do the geese stay all year round in the area around the lake?, 2. Can the population 
maintain itself?, 3. What are the factors influencing the numbers? and 4. Which subspecies do these 
geese belong to, rubrirostris or anser? 
In 2012 the fieldwork started in cooperation with Sovon Dutch Centre for Field Ornithology and 
Wageningen Environmental Research. This consisted of ringing part of the population and year round 
counting of the geese. Eleven birds were equipped with radio transmitters. The counting consisted of 
monitoring population size, families and goslings in spring and autumn. Samples for grass quality 
were taken and also factors like reed bed fires and water level fluctuation were monitored. Feather 
and blood samples were taken from the caught birds in order to study the genetic status of this small 
population. 
Reed bed fires in early spring can influence the number of successful nests. Water level in the lake 
appears to have an impact on the breeding success. Genetically the population is different from 
other populations studied. 
This makes the Prespa geese vulnerable for accidents like too many or too late heavy reed bed fires 
and low water levels due to climate change. Furthermore if other nearby Greylag populations start to 
contact the Prespa geese there will be a gene mixing and this will the end of an unique genetic 
status. 
So far the population is possible to maintain itself on a low level due to years with high breeding 
success. 
 

Flyway structure and population status of grey goose Anser species in East Asia 
Lei Cao (1, 2) 
Winter counts from three East Asian countries showed two of the four grey goose species present 
are globally-threatened with contracting distributions, while two are common and increasing. To 
improve our understanding of goose flyway structure, experts from five countries caught and 
deployed GPS-GSM loggers on a few hundred geese at sites throughout the annual cycle during 
2013-2018 across East Asia, combined with winter sampling of age ratios during 2016-2019. Results 

established three subspecies of Bean Geese Anser fabalis occur in East Asia, including the newly 
confirmed fabalis subspecies wintering in Xinjiang, China, increasing numbers of serrirostris 
and unknown numbers of middendorffi. Increasing numbers of wintering Greater White-
fronted Geese A. albifrons in Japan and South Korea overlap on the Russian arctic breeding 
grounds, discrete from those wintering in China showing declining trends. Of the declining 
species, the Swan Goose A. cygnoides winters exclusively in China, comprising 40000-60000 
birds wintering inland and a discrete coastal flyway population of 200-300 birds. The few 
thousand remaining Lesser White-fronted Geese A. erythropus are largely restricted to 
wintering areas along the Chinese Yangtze River, where age ratios are much lower than 10 
years ago, although the c.200 recently wintering in Japan continue to increase. Both globally 
threatened East Asian goose species are specialist feeders showing conspicuous declines, 
wintering largely in the Yangtze floodplain, where they require urgent conservation actions 
to safeguard their future. More research on Bean Geese is also required to define their 
precise distribution ranges across their discrete flyways. 
 
Moult migration of Greater White-fronted Geese to the Taimyr peninsula 
Barwolt S. Ebbinge, Yakov I. Korokev , Gerhard J.D.M. Müskens, Bart A. Nolet & Natalya Solokova 
Moult migration of geese, both non-breeders and failed breeders, is a  well-known and interesting 
phenomenon (Salomonsen 1968). The Pyasina Delta in western Taimyr is a key moulting area for 
hundreds of thousands  of Greater White-fronted Geese (Kokorev & Ebbinge 2006 ). In this delta 
1305 moulting Greater White-fronted Geese were caught between 1990 and 2008. 531 were marked 
with metal rings only , and 774 additionally with coded neckbands. A combined analysis of ring 
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recoveries and resightings of these geese, surveys of the moulting flocks by boat,  and counts of 
eastward moult migration over Yamal is presented in this paper. 
The 110 dead recoveries of the 1305 ringed birds show that 52 % was shot or found dead along the 
western flyway through NW-Russia, Finland, the Baltic States and Poland to the wintering grounds in 
the North Sea countries, and 35% along the eastern flyway through the Ob Valley east of the Ural 
mountains , Kazakhstan, SE-Russia, Ukraine, Bulgaria, Greece and finally Hungary. The remaining 14 
% were reported from central Russia, and could be assigned to either flyway. 
These traditional methods to study migratory movements are supported by tracking White-fronted 
Geese using satellite telemetry (Kölzsch et al. 2019). 
Thus, in the Pyasina Delta Greater White-fronted Geese from both the populations wintering in 
eastern Europe and Turkey and those wintering along the North Sea coast occur. 
There is no evidence that Greater White-fronted  Geese from East Asia use the Pyasina Delta as a 
place to moult their flight feathers, because not a single bird marked in the Pyasina Delta was 
recovered in winter in China. 
 

Session 10: dynamics of breeding geese plus disturbance 
 
Modern State of Barnacle Goose Population Expansion in the Central Part of Kolguev Island 
Kondratyev A.V., Glazov P.M., Loshchagina J.A., Zaynagutdinova E.M. 
First breeding Barnacle Geese were recorded on Kolguev Island in late 1980s. Since that time the 
population has grown rapidly and the species has occupied the entire island. On the very first stage 
colonies were established in the coastal area on sand dunes and in coastal marshes with the biggest 
colony situated in the Peschanka River Delta. Until the mid-2000s this colony had been growing in 
size, with more than 45000 breeding pairs counted in 2006, thus being the largest known Barnacle 
Goose colony in the world at that moment. The next steps of the Barnacle Goose population 
expansion included two major events: broods and moulting groups started moving from the 
Peschanka River Delta into the central part of Kolguev Island, and many new small colonies grew up 
under protection of Peregrine Falcons. As a result of these steps the great part of the population 
shifted from the coastal salt marshes as their usual brood-rearing habitats to the banks of freshwater 
lakes, rivers and creeks in the centre, where Barnacle Geese started to overlap with White-fronted 
and Bean Geese in spatial distribution and habitat preferences.  
Another step started since the early 2010s, when first colonies appeared in boggy habitats at the 
bottoms of dried-out lakes in the Upper Peschanka River area in the very centre of Kolguev.  
Here we present the modern state of the Barnacle Goose expansion on Kolguev Island.  It includes 
the appearance and continuous rapid increase in the number of solitary nests and small colonies all 
over the watershed plain landscapes along with still continuous growth of big colonies along the 
bluffs of Peschanka and other major rivers of the central part of Kolguev. Brood-rearing and moulting 
groups of this species now predominate in all types of habitats, being presented by both single-
species flocks and multi-species aggregations. 
 
Local colony collapse: the rise and fall of an arctic barnacle goose colony 
Chiel Boom 
The rise and fall of new breeding colonies plays an important role in population dynamics and 
demography in bird species in general. The dramatic population increase of the Western Palearctic 
barnacle goose population coincided with the emergence of new breeding colonies. Where the 
barnacle goose originally nests on cliffs, situated on Novaya Zemlya, new arctic breeding colonies 
were established also in flat coastal areas along the flyway. One intensively monitored breeding 
colony in the Russian arctic has suddenly collapsed in recent years, even though the flyway 
population itself is still growing. While the number of nests increased from 618 in 2003 till over 1250 
in 2008, observations from 2014 onwards show a decline in the number of nests. Most recently, in 
2018 and 2019, breeding was very uncertain with only 11 nests in 2018. I will show potential causes 
for this local breeding colony collapse based on observations and information gathered during more 
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than 10 years of breeding monitoring over a 17 year period. I will discuss the possible impacts of 
density dependence, predation, hunting and recruitment in this particular colony and how these 
mechanisms might be involved in a breeding colony collapse. Ultimately, I will place this local 
collapse in context with the adaptability of the barnacle goose to a changing environment. 
 
Long photoperiod makes barnacle geese arhythmic 
Sjoerd J. van Hasselt, Gert-Jan Mekenkamp, Alexei L. Vyssotski, Theunis Piersma, Niels C. Rattenborg, 
Peter Meerlo 
Sleep is crucial for maintaining optimal performance and good health. All of what we know about 
sleep is mainly based on a handful of mammalian species. For understanding the function and 
evolution of sleep it is necessary to study sleep in different species. Therefore, we did a series of 
sleep measurements in birds under semi-natural conditions.  
We implanted 16 barnacle geese (Branta Leucopsis) with epidural electrodes to record brain activity 
using miniature dataloggers. The geese were group-housed in large outdoor aviaries and were 
monitored during Winter and Summer. Every recording had a minimum duration of 8 days which 
gave us detailed information on how environmental factors influences sleep. 
  Sleep in the barnacle geese was highly variable across the seasons. During Winter, sleep was mainly 
condensed during the night phase whereas during Summer they became arrhythmic. Moreover, they 
slept 1.6 hours less in Summer compared with Winter. The variation of sleep was best explained by 
photoperiod but also moonlight. Full moon and half-moon caused a decrease of 3 hours of sleep.  
This study demonstrates that barnacle geese have high flexibility and strong photoperiodic regulation 
of sleep under natural conditions where long photoperiod can cause arrhythmicity. 
 
Exploring patterns of individual variation in seasonal and age-related nest defence in Arctic-
breeding barnacle geese 
Margje E. de Jong, Marion Nicolaus, Rienk W. Fokkema, Maarten J.J.E. Loonen 
Parental care is crucial for offspring survival in many species. Yet despite its obvious fitness benefits, 
the amount of parental care can vary among individuals of the same species. For example, individuals 
can differ consistently in their nest or offspring defence behaviour over time or across contexts (aka 
‘animal personality’). Most adaptive explanations for consistent individual differences in such ‘risky’ 
behaviour involve differences in state. One widely recognized state variable is an individual’s asset. 
The ‘asset protection’ principle states that individuals with a high asset should behave risk-averse in 
order to live long enough to harvest this asset, while individuals with a low asset should take more 
risks as they have less future fitness to lose. If individual asset is stable and/or is in presence of a 
positive feedback between asset and behaviour, individuals exhibit long lasting consistent differences 
in risky behaviour. However, if individual asset is changing, adaptive plasticity of the trait is expected.  
Literature indicates that nest defence can vary as a function of time of the season and individual age, 
two state variables that can vary within and between individuals and can determine asset. Here we 
test the repeatability of nest defence behaviour and how it varies as a function of season and age in a 
free-living barnacle goose (Branta leucopsis) population on Spitsbergen. For 15 years, repeated 
measures of female nest defence towards a human intruder (flight initiation distance or FID) were 
collected during the breeding season. Increasing values of FID represent increasing cautiousness.  
We detected that female FID was strongly repeatable at both the long- and short-term. Female geese 
also showed behavioural plasticity, as they plasticly decreased their FID over the season and as they 
aged. Interestingly, we show that individuals in this population differed in their degree of behavioural 
plasticity. 
 
The effect of aircraft disturbance on the behavior of arctic geese in Lower Saxony (Germany) 
Sander Moonen, Helmut Kruckenberg, Franz Bairlein 
After deep depression in the 1960th wintering geese population have recovered significantly all over 
Europe during the last 50 years, creating increasing human-wildlife conflicts. At the same time, geese 
are confronted a variety of  disturbances by, for examples, cars, helicopters, farmers’ activities and 
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other forms of human activity. However, the energetic effect of these types of disturbance is rather 
unknown. We are investigating the effect of disturbance by aircraft making use of GPS/ACC loggers 
that transmit their data over the GPRS network. We provided 80 Barnacle Geese and 80 Greater 
White-fronted Geese with these transmitters. Along with GPS data on a regular interval we build in a 
Flight detection software which ensures that all flights made by a transmitting bird are recorded in 
great detail. This allows to identify the range at which a geese react to an aircraft, if there is a 
difference in reaction based on the type of aircraft and how long the bird remains in flight after 
disturbance indicating the severity of the disturbance. If aircraft cause an increase of the number of 
flights and flight time they could have an effect on energy expenditure of geese. This could mean 
that geese that are frequently disturbed by aircraft need to spent more time feeding to compensate 
for energetic losses of additional flights, and therefore could cause higher agricultural damage. 
Insight in these mechanisms can help developing managements plans, and one aspect could be to 
alter aircraft route corridors. 
 
Movements of neckbanded and GPS-tracked wintering Pink-footed Geese indicate potential 
conflicts with planned windfarms and powerlines in NW Flanders (Belgium) 
Eckhart Kuijken, Christine Verscheure & Kees Schreven 
The almost exclusive wintering grounds of Pinkfeet in Belgium are situated in the eastern part of the 
coastal Polders ('Oostkustpolders') of Flanders. The dynamics of numbers and distribution are 
monitored over 5 decades.  
The increase of the Svalbard breeding population resulted in a growing importance of the Flemish 
wintering grounds since 1990, with up to 90% of the total numbers staying in their southernmost 
region in the late 1990s and early 2000s. Increasing wintering in Denmark caused a gradual reduction 
in the numbers in Belgium since 2010 below 40% of the population. 
The distribution of wintering Pinkfeet in Flanders illustrates a striking site fidelity for the 
Oostkustpolders. Several key wintering areas are designated as NATURA 2000 sites and include a 
number of nature reserves and nature restoration projects functioning as 'safe harbour' for wintering 
geese. 
The occupation of the core areas and mutual exchange movements of flocks indicate the importance 
of specific feeding grounds, roosts and flight corridors at landscape level. Resightings of neckbanded 
individuals confirm the traditional behaviour.  
The presence of 12 transmitter-tagged Pinkfeet in Flanders (ringed in Svalbard and Finland, spring-
summer 2018) from October 2018 until February 2019 mainly illustrated the known regional 
occupation. However, the most important added value is that transmitters almost continuously 
collect data on timing of their precise location (also during night) and on flight characteristics such as 
direction and height. Ground-truth by observing positions and habitat use of the flocks including 
tagged birds increase the value of these GPS data. In particular the movements along frequented 
corridors, the location of nocturnal roosts and recent exploration of new feeding grounds are 
obviously demonstrated. 
This integrated knowledge is of utmost importance in assessing potential conflicts between 
safeguarding goose wintering grounds of international importance versus the development of huge 
projects of new wind farms and power lines within the same area, actually being planned in the 
region. 
 


