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Zusammenfassung: Brutvögel in Uebersyren: Schätzung der Populationsgrößen von 2001 bis 2012
Der Bestand der fünf häufigsten Brutvogelarten im Naturschutzgebiet “Schlammwiss”, Uebersyren (einem 10 ha großen Schilfgebiet), wurde über die letzten elf Jahre durch Fang und Beringung untersucht. Der Sumpfrohrsänger Acrocephalus palustris war der häufigste Brutvogel mit ungefähr 80 Individuen, der Teichrohrsänger A. scirpaceus war mit 60-90 Individuen vertreten und die Rohrammerpopulation Emberiza schoeniclus variierte zwichen 50 und 90 Brutvögeln. Der Feldschwirl Locustella naevia erreichte einen Maximalbestand von über 22 Vögeln in 2005, der aber bis 2008 auf nur noch 7 Vögel einbrach. Eine Erholung des Bestandes konnte über die letzten Jahre beobachtet werden, mit mittlerweile wieder 16 Exemplaren. Die Dorngrasmücke Sylvia communis war die einzige Art, deren Population während der Studienperiode von etwa 11 auf 30 Individuen anstieg.
Résumé : Oiseaux nicheurs à Uebersyren : estimation des populations de 2001 à 2012
Les populations locales des cinq oiseaux nicheurs les plus communs zone humide protégée « Schlammwiss » s’étendant sur une surface d’environ 10 ha ont été suivies à la station de baguage de Uebersyren dans la pendant les dernières 11 années . La Rousserolle verderolle Acrocephalus palustris était l’espèce la plus commune avec environ 90 individus répertoriés par année, suivie par la Rousserolle effarvatte A. scirpaceus (60 à 90 individus nicheurs) et le Bruant des roseaux Emberiza schoeniclus (50 à 90 oiseaux nicheurs). La population de la Locustelle tachetée Locustella naevia a atteint un maximum de 22 oiseaux en 2005 avant qu’elle ne descende à seulement 7 individus seulement en 2008. On observe cependant une amélioration dès 2008 avec une population de 16 individus en 2012. La Fauvette grisette Sylvia communis était la seule espèce dont l’abondance montait pendant la période d’étude de 11 à 30 individus.
Summary

Local population densities of five breeding species were followed during the past 11 years within the 10 ha protected wetland “Schlammwiss” near Uebersyren, Luxembourg. The most abundant species was the Marsh Warbler Acrocephalus palustris with about 90 individuals per year, closely followed by the Reed Warbler A. scirpaceus (60-90 individuals) and the Reed Bunting Emberiza schoeniclus (50-90 individuals). Grasshopper Warbler Locustella naevia population size showed some fluctuations with a maximum number of 22 birds in 2005 and a crash to 7 birds in 2008. The population size is however recovering and reached 16 birds in 2012. The Whitethroat Sylvia communis was the only species that increased its abundance during the study period from 11 to 30 individuals.
Faced with recent crashes of populations of many bird species (Gregory  et al. 2005, Donald et al. 2000) and the on-going worldwide loss of biodiversity , we are more than ever in need of species richness data and accurate population size estimates. This is reflected by important efforts throughout Europe to collect breeding bird data for assessments that are also reflected in bird atlases. Though the last  atlas of breeding birds in Luxembourg has been published quite a time back (Melchior et al. 1987),  there have been many current efforts to estimate population sizes of a number of bird species (e.g . Biver & Conzemius 2010, Fricke & Biver 2012, Konter 2010, Lorgé & Biver 2010) as well as bird biodiversity itself (Birget 2011). This paper presents the fruit of eleven years of population size monitoring thanks to constant bird ringing from 2001 onwards in the reserve Schlammwiss near Uebersyren. The intense surveying in the reserve has made it one of the best studied sites in the Greater Region. I provide estimates of the breeding population sizes of the four most common wetland breeding passerines plus one species using the adjacent hedge habitats over the last 11 years: the Marsh Warbler Acrocephalus palustris, the Reed Bunting Emberiza schoeniclus, the Reed Warbler A. scirpaceus, the Whitethroat Sylvia communis and the Grasshopper Warbler Locustella naevia. 
Study site and methods
The survey area in the Schlammwiss reserve (Lat: 49.63°N, Long: 6.27 °E), is about 10 ha in size over which 13 fixed mist net rows have been established, each at least 18 metres long, providing extensive coverage of the area. The main catching biotope consists of reed beds (where Phragmites australis is the dominant species), meadow habitat, willow thickets and other  border vegetation around the river Syr. Hedge biotopes exist in immediate vicinity to the reed beds. Ringing sessions took place at least once a week. Based on the migration phenology graph of each species (see Birget 2013), I defined periods per species in which individuals caught were considered as local breeders. These periods were: 
Marsh Warbler:  1st of June to the 5th of July,  
Reed Bunting: 10th of April to 20th of August, 
Reed Warbler: 1st of June to 10th of July, 
Grasshopper Warbler: 1st of May to 10th of July,
Whitethroat: 20th of May to 20th of July. 
Inside these periods, each adult individual was counted only once per year. Birds that were first caught outside, but caught again within those periods were also considered as breeding birds. A slightly different approach was taken for birds that had been recorded in a previous year as local breeders: those birds were counted as breeding birds even though they may not have been caught again later during the above defined periods. Generally, any bird that has bred locally in a previous year is expected to return for breeding in subsequent years, and descendants are expected to return to their area of hatching in later years.
 Presence in the reserve during the species-specific defined periods is necessary, but not sufficient to be considered a breeding bird. Analysis was performed by looking at each bird individually and assessing if it was not part of a late migratory movement (characterised by the sudden presence of multiple individuals that were not re-caught at any later point in time in the same season), which can occur in most of the species considered, but is especially common in the two Acrocephalus warblers (personal observation). In practice, most local birds were easily recognizable because they were caught multiple times.
This selection process was repeated for each year from 2001 to 2012.  One issue that has to be kept in mind is that ringing activity has increased significantly since 2003 reaching up to three ringing sessions per week in the last years. This increase however is less important for breeding birds than for migratory birds so that we expect to have generally a good coverage of sampling activity across the reserve and across all years. Therefore, because the reserve is rather small and sampling was extensive each year, the population estimates provided here are expected to be quite near the real population size. Given that results approach the real population sizes with the applied sampling technique, I also looked at covariation between population sizes of a same year by plotting the population size of one species against the population size of other species. This however was only performed for those species where sample size was sufficiently big (Reed Warbler, Reed Bunting and Marsh Warbler). The years 2001 and 2002 were excluded for this exercise as ringing activity was lower during those two years. To test for significance of the correlation between population sizes, a standard linear regression framework served using F as the test statistic, and r² as the proportion of variance explained by the model.
Results

The results are shown in figures 1 to 5.  The three most common wetland birds with more or less constant population sizes were the Reed Warbler (Fig.1, mean population size   71.25±4.16, ±1 S.E., n=12 ), the Marsh Warbler(Fig.2, mean population size 84.75 ± 5.12, ±1 S.E., n=12), and the Reed Bunting(Fig.3, mean population size 76.58 ± 4.05, ±1 S.E. n=12 ). The Grasshopper Warbler (Fig.4) showed quite variable population sizes with an apparent peak being reached in 2005 and an overall-low in 2008. Since that low, the population has been increasing again, but remained below the peak seen in 2005. The Whitethroat (Fig.5) has seen a significant jump in population sizes in the last three years from a more or less constant population size in the years before. As explained above, the years 2001 and 2002 should be considered with a caveat as population sizes registered could have been too low. Figure 6 shows the covariation between population sizes of the Reed Warbler, the Marsh Warbler and the Reed Bunting within a single year. Though there is a positive relationship between population sizes, the difference was not significant. Reed Warbler population size was not correlated to Reed Bunting population size (F=0.04, r²=0.0061,p=0.826) or Marsh Warbler population size (F=1.886, r²=0.19, p=0.2069), nor were Reed Bunting and Marsh Warbler population sizes (F=0.1639, r²=0.020, p=0.6926). 
Other specific passerines and non-passerines that have been regularly recorded as breeding birds in the reserve, but for which we have no population estimate were the Stonechat Saxicola torquata, the White Wagtail Motacilla alba, the Grey Wagtail Motacilla cinerea, the Nightingale Luscinia megarhynchos, the Kingfisher Alcedo atthis, the Water Rail Rallus aquaticus, the Water Hen Gallinula chloropus, the Common Coot Fulica atra and the Mallard Anas platyrhynchos. The Sedge Warbler Acrocephalus schoenebanus, the Melodious Warbler Hippolais polyglotta and more recently, the Cetti’s Warbler Cettia cetti, the Corn Crake Crex crex and the Common Quail Coturnix coturnix have shown presence during the breeding period and occasionally individuals with breeding patches were caught, but they were not recorded as regular breeding birds.
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Fig.1: Population size of the Reed Warbler from 2001 to 2012
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Fig.2: Population size of the Marsh Warbler from 2001 to 2012
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Fig.3: Population size of the Reed Bunting from 2001 to 2012
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Fig.4: Population size of the Grasshopper Warbler from 2001 to 2012
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Fig.5: Population size of the Whitethroat from 2001 to 2012

[image: image6.jpg]Reed Burting (individuals)
E o

n

0

5 H
2.1 H
1 ]
2 14
© 1w w © o 0 w w® 0 % % 100

Reed Warbler (ndividuals) Reed Warbler (ndividuals) Marsh Warbler (ndividuals)
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Discussion
The Marsh Warbler was the most common breeding bird of the reserve, closely followed by the Reed Bunting and the Reed Warbler, all three species being present with around 30-40 breeding pairs each year. This corresponded to about four to five pairs per hectare. It is interesting that the average population density of each of these three species was about the same. A recent survey of another reserve, the “Vallée de l’Ernz blanche”, located only about 10 km north-west of Schlammwiss and of similar size counted 40 Marsh Warbler territories, but only 6 Reed Warbler and 12 Reed Bunting territories (Fricke & Biver 2012). The absence of a significant correlation between the densities of these three species suggests that population sizes vary independently from year to year, i.e. the population size of one species is a poor predictor for the population size of the two other species. This is either due to the fact that their ecological niches regarding breeding habitat are different or that the population sizes are influenced by different extrinsic effects that are not directly related to their breeding site (e.g. demographic and environmental stochasticity). The slight positive correlation in each case (though not significant) is most probably introduced by sampling activity (years in which ringing was more extensive give higher numbers of the two compared species) . This is especially clear in the case of the Marsh Warbler and the Reed Warbler whose breeding periods overlap strongly. 
The unusual dynamics of the Grasshopper Warbler population size is another point of interest. Due to general small population sizes of this species, a few birds more or less can make a big difference to the local population density. The exact reasons for these changes in population size are unclear and could be a complex interaction between conditions on both the breeding and wintering sites. Due to the generally small population size, only low absolute numbers of previously ringed birds (control captures) returned to the reserve and most local breeding birds were recent immigrants. To our knowledge, the amount of suitable habitat in the reserve has, if anything, increased over the last eleven years, making habitat surface an unlikely reason for the observed population decrease. Grasshopper Warbler population in the United Kingdom show similar trends with widely fluctuating population sizes since 1994 and a slight increase since 2002 (Baillie et al. 2011). In comparison to a similar sized wetland only ten km north-west, Fricke and Biver (2012) reported nine territories from the protected area “Vallée de l’Ernz blanche entre Bourglinster et Fischbach” from a survey done in 2011, when the number of territories in “Schlammwiss” reached about seven, i.e. a very similar population density.
The Whitethroat is the only species that is not a typical wetland inhabitant. The distinct increase over the last two years is most probably due to the creation of new suitable habitat for this species. Ecological succession caused some reed beds to be progressively interspersed with shrubs, thistles and a more meadow-like habitat which increased the fit to Whitethroat habitat preferences. Though succession is not a sudden change, the contrasting very sudden increase in density suggests that there is threshold value of habitat composition that enabled the invasion of the Whitethroat. It will be interesting to observe in the future how the population density of this species will change, either in presence or absence of habitat management schemes, and if the same phenomenon takes place in other reserves as well. However, to properly tackle this hypothesis, we would need to combine vegetation surveys across years with territory identification.
This paper provides a summary of the population sizes of the main breeding birds of the ornithologically best surveyed site in Luxembourg. In this way, this data set is well suited as a basis for conservation activities and further studies into the biology of these species at the site. The same data can be used for more than just inferring population sizes, for example by extending the analysis to features of local bird phenology like arrival and departure dates, correlation to environmental conditions during a particular year and the interaction with migrants. 
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