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Eurasian Siskin (Carduelis spinus). Appendix .

The Eurasian Siskin was an accessory songbird in the study area. In total, 181 indi -
viduals of Eurasian Siskin were ringed between 1998 and 2016. The most birds
(52 indiv.) were captured in 2010. There were no captures in 1998, 1999, 2001, 2003
2006 or 2014. The most birds were captured in the second half of October and in
early November. The date of the earliest capture was 15 Sep. (2012).

Common Linnet ( Carduelis cannabina ). Appendix I.

The Common Linnet was an accessory songbird in the study area. In total, 168 indi -
viduals of Common Linnet were ringed between 1998 and 2016. The most birds
(53 indiv.) were captured in 2002. One bird was captured each year in 1998, 1999,
2000, 2015 and 2016. The most birds were captured at the end of July and in early
August. The date of the earliest capture was 28 Jul. (2002). The date of the latest cap -
ture was 5 Nov. (2005).

Common Redpoll ( Carduelis flammea ). Appendix I.

One juvenile bird of this species was captured in the grassland on 20 Sep. 2000.

Red Crossbill ( Loxia curvirostra ). Appendix I.

The Red Crossbill was a rare songbird species in the study area. In total, 8 individuals

of Red Crossbill were ringed between 1998 and 2016. The date of the earliest capture
was 4 Aug. (2008). The date of the latest capture was 6 Oct. (2012).

Common Rosefinch ( Carpodacus erythrinus ). Appendix I.

One juvenile bird of this species was captured in the grassland on 17 Aug. 2003.
Eurasian Bullfinch ( Pyrrhula pyrrhula ). Appendix I, Appendix 11.G, Appendix I1l.G,
Table 2, Fig. 5.

The Eurasian Bullfinch was an accessory songbird in the study area. In total, 456 in -
dividuals of Eurasian Bullfinch were ringed between 1998 and 2016. The most birds

(71 indiv.) were captured in 2004, and there were no birds captured in 1998. The an-
nual captures showed no significant trend in 2001-2016. The first birds usually ar-
rived in the second half of October and the daily captures increased until mid-
November. The date of the earliest capture was 4 Oct. (2002). The date of the latest
capture was 19 Nov. (2000).

Hawfinch ( Coccothrausthes coccothrausthes ). Appendix |, Appendix I.G, Appendix
IIl.G, Table 2, Fig. 5.

The Hawfinch was an accessory songbird in the study area. In total, 766 Hawfinch in-
dividuals were ringed between 1998 and 2016. The most birds (262 indiv.) were cap-
tured in 2004, and there were no captures in 1998. The annual captures showed no
significant trend in the years 2001-2016. The Hawfinch migration started at the be -
ginning of September, with one small wave until 20 Sep. followed by one strong wave
with two distinct peaks from 12 to 16 Oct. and from 27 Oct to 3 Nov. The median date

of the passage was 12 Oct. The date of the latest capture was 16 Nov. (2000). One fe -
male was recovered in Poland.

Yellowhammer ( Emberiza citrinella ). Appendix I., AppendixIl.J, App lIL.I, Table 2, Fig. 5.
The Yellowhammer was a dominant songbird species in the study area. In total, 3,267
Yellowhammer individuals were ringed between 1998 and 2016. The most birds
(382 indiv.) were captured in 2003 and the fewest (8 indiv.) in 1998. The annual cap -
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tures showed no significant trend in 2001-2016. The Yellowhammer migration began
at the beginning of September, followed by one strong wave until 7 Oct. with a high
peak from 14 to 19 Sep. There was another smaller wave between 10 Oct. and 1 Nov.
The median date of the passage was 17 Sep. The date of the latest capture was 19 Nov.
(2000).

Ortolan Bunting (Emberiza hortulana). Appendix I.

One adult male of this species was captured on 22 Aug. 1998 and one juvenile bird
was captured on 4 Sep. 2002.

Common Reed Bunting (Emberiza schoeniclus). Appendix I, Appendix I1.G, Appendix
111.G, Table 2, Fig. 5.

The Common Reed Bunting was a subdominant songbird species in the study area. In
total, 1,748 individuals of Common Reed Bunting were ringed between 1998 and
2016. The most birds (209 indiv.) were captured in 2012 and the fewest (26 indiv.) in
2002. The annual captures showed no significant trend in 2001-2016. The Common
Reed Bunting migration started at the end of September, followed by one strong wave
until early November with a high peak from 21 to 25 Oct. The median date of the pas-
sage was 21 Oct. The date of the latest capture was 18 Nov. (2000). Four individuals
ringed in Témérd were recovered abroad: 2 in the Czech Republic and 1 each in Slo-
vakia and Sweden. Three birds ringed in Italy, one bird ringed in Croatia, and one in
the Czech Republic were recovered in Tomérd.

Corn Bunting (Emberiza calandra). Appendix I.

The Corn Bunting was an accessory songbird in the study area. In total, 118 individu-
als of Corn Bunting were ringed between 1998 and 2016. The most birds (51 indiv.)
were captured in 2003. There were no birds captured in 2005, 2007, 2008, 2013 or
2014. The most captures (31 indiv.) took place in August 2003. The date of the latest
capture was 3 Oct. (2003).

DISCUSSION AND SUMMARY

Species composition and dominance

During the period between 1998 and 2016, two of the 132 species captured were
superdominant. The European Robin and the Eurasian Blackcap, with 14,377 and
13,926 captured individuals, accounted for 27% of all ringed birds. These two species
were also the two most abundant species during autumn migration at the Bédva Val-
ley Bird Ringing Station in north-eastern Hungary between 1986 and 2012, account-
ing for 48% of all ringed birds (Farkas et al. 2014). The heterogeneous habitats of the
two study sites were similar. In Tomord, the ten dominant species with total captures
between 2,000 and 8,000, listed in order of decreasing occurrence, were Common
Chiffchaff, Blue Tit, Common Blackbird, Great Tit, Eurasian Tree Sparrow, European
Greenfinch, Yellowhammer, Goldcrest, Song Thrush and Lesser Whitethroat. Only
the last species migrates over the Sahara (Cramp 1998). The dominant species repre-
sented 43%. Twelve species with total captures between 1,000 and 2,000 were sub-
dominant species, making up 17% of all ringed individuals. The three most frequent
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subdominant species were the Common Chaffinch, Dunnock and Common
Whitethroat. Twenty-six species with total captures between 200 and 1,000 were ac-
cessory species, accounting for 11% of all ringed individuals. Among these, the Tree
Pipit, Coal Tit and Hawfinch were the three most common species, but the Coal Tits
were not caught every year in Témérd. Two Picidae species, Eurasian Wryneck and
Great Spotted Woodpecker were among the accessory species. The 29 species with to-
tal captures between 20 and 200 were the rare species, making up 1.8% of all ringed
individuals. The three most frequent rare species were the Short-toed Treecreeper,
Eurasian Siskin and Common Nightingale.

The 53 species with less than 20 captured individuals were very rare bird species,
accounting for 0.2% of all ringed individuals. The three most common very rare spe-
cies were the House Sparrow, Black Woodpecker and Long-eared Owl. The first Hun-
garian Eurasian Pygmy Owl to be ringed was captured in Témoérd (Banhidi and
Gyuréacz 2012). The breeding area of this sedentary owl species covers the boreal for-
ests from Northern and Central Europe to Siberia. Among the very rare bird species
captured in Témoérd, two new passerines were documented in the Hungarian avi-
fauna in 2010 and 2014. One juvenile specimen of the Red-flanked Bluetail was
ringed on 12 October 2010. The breeding area of the Red-flanked Bluetail extends
from Finland eastward across Siberia to Kamchatka and southward to Japan. Its
breeding range is slowly expanding westwards through Finland. It occurs as a rare
vagrant in several European countries outside the breeding area, e.g. in Poland, Slo-
vakia, Italy and Cyprus. Since its wintering grounds are in the subtropical area of
south-eastern Asia, its migration routes mostly avoid Central Europe. The specimens
occurring during the migration period in Central and Southern Europe raise the
question of whether they come from north-eastern Europe or from Siberia (Lukdcs
and Gyuracz 2010). The Blyth’s Reed Warbler was trapped and ringed on 15 August
2014. Most European vagrants of this species occur from the end of August to mid-
November, when typically young birds are most likely to be recorded due to reverse
migration. However, the individual captured in Témoérd was an adult bird, as identi-
fied by its plumage wear (Illés 2014). The age of this individual and its relatively early
capture date suggest that this specimen probably did not arrive at the study area from
the more eastern part of the breeding site but rather might belong to the north-
eastern European breeding population. Scarce records of vagrants may also be ex-
pected in the future, since its north-eastern European breeding population is growing
(Hadarics 2015). Another avifaunistic rarity was captured in Témoérd in the spring
migration period. An adult male Sardinian Warbler (Sylvia melanocephala) was cap-
tured on 5 April 1998. This was the second accepted record of this species in Hungary
(Béanhidi and Gyuracz 1999).

Population trends, fluctuations, migration strategies and habitat occupancy

The number of birds ringed in the post-breeding dispersal and migration seasons
in the study area around Témord showed considerable yearly fluctuations between
2001 and 2016. Among the fifty species analysed, ten species showed a decreasing
trend, five species an increasing trend and 35 species a stable (or uncertain) trend in
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their number (y? = 12.53, p = 0.007. Fisher’s exact test). The population index of
change in captures showed a decreasing trend for the Barn Swallow, Common House
Martin, Tree Pipit, Black Redstart, Whinchat, Eurasian Stonechat, Common Grass-
hopper Warbler, Common Whitethroat, Red-backed Shrike and Eurasian Tree Spar-
row during the study period of 2001-2016. An increasing trend in the population in-
dex of change was observed for the European Robin, Eurasian Blackcap, Common
Blackbird, Song Thrush and Common Chiffchaff during the study period. There was
a significant difference in the population trends (decreasing, stable and increasing)
regarding migration strategies (resident, short- and long-distance migrant). In the
case of long-distance migrant species, the proportion of species with a decreasing
population trend was 40%, while among the long-distance migrants no species
showed an increasing population trend. There was no difference in the population
trend between resident and short-distance migrant species. The number of species
with a stable population trend was higher (77% of residents and 75% of short-
distance migrants) than the number of species with a decreasing or increasing trend.
Among the resident and short-distance partial migrants there were only two species
(Eurasian Tree Sparrow and Black Redstart) with a decreasing population trend. Our
results are in accordance with several studies which showed trans-Saharan migrant
species to have the most threatened status as compared with species with different
migration strategies (Sanderson et al. 2006, Zaniewicz and Busse 2010, Szép et al.
2012). The decline of the-long distance migrants is a general ecological phenomenon
in the Western Palearctic, and global climate change presumably has an important
role, among other factors such as habitat change and agricultural intensification
(Both and Visser 2005, Pearce-Higgins and Green 2014). The opposite trends of resi-
dent and short-distance migrant species in Témord are also indicative of the impor-
tance of climate change in these processes. Population dynamics are usually associ-
ated with the effects of the breeding, stopover and wintering grounds, which are af-
fected by climate change (Morrison et al. 2013). Temperature and rainfall may affect
the survival and reproduction of birds, as well as other demographic trends of the
species (Rodriguez and Bustamante 2003), and climate change is a particularly im-
portant driver of bird population trends (Reif 2013). The results of our earlier study
showed low temperature and rainfall levels in April, May and June to be the key de-
terminants of reduced annual capture of first-year birds (productivity) of some short-
distance migrant (mainly intra-continental) passerines (e.g. Common Blackbird and
Eurasian Blackcap), while the temperature in July was the most important climate
factor for the breeding success of the long-distance migrant (Afrotropical) species, e.g.
the European Pied Flycatcher in Tomord (Gyurécz et al. 2016, Kiss et al. 2016, 2017).

The population trends showed a different pattern among species using different
habitats classified according to habitat occupancy (farmland, forest and mixed,
2 = 14.01, p = 0.001. Fisher’s exact test). There was a significant difference in the
trends between the number of species using mainly farmland habitat and the number
of species using mainly forest habitat. A decreasing population trend was noted for
42% of the species occurring in farmland habitat, while no species had an increasing
trend. In the case of species which mainly occurred in forest habitats, increasing
population trends were found in 22% of the species, while there was none with a de-
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creasing trend. According to the investigation based on the Hungarian common bird
monitoring scheme (MMM), significant declining population trends were more com-
mon among breeding species which predominantly use farmland habitat in Hungary
(Szép et al. 2012). Our annual captures and the results of MMM are similar and re-
semble those reported from all of Europe (BirdLife International 2017). In Hungary,
the declining population trend of farmland bird species began after Hungary joined
the EU in 2004. The negative changes in farmland habitats could influence birds’
breeding/foraging in this type of habitat independently of their migration strategies.
The increasing and stable populations of forest bird species, indicated by large
number of these species showing an increasing trend or a stable number of annual
captures, most likely indicates the extension of the area of Hungarian forests. For-
ested area increased by 7.6% in Hungary in the years 2000-2015 (www.ksh.hu),
mainly due to acacia and poplar afforestation in areas previously used for farming.

Fluctuations in the water level and water surface area are important factors deter-
mining abundance of bird populations and the structure of bird assemblages in wet-
land habitats (Wolters et al. 2005, Ma et al. 2010.) The water level and water surface
area of the Tomérrd Marsh changed drastically between 1998 and 2008, and the
marsh dried out due to scarce rainfall in 2000 and 2001. Habitat restoration in the
winter of 2001 improved the water-holding capacity of the marsh. We analysed
changes in the parameters of bird assemblages in this wetland area in relation to en-
vironmental factors. The number of migratory birds captured per year and the spe-
cies richness, diversity and evenness of bird assemblages were correlated with the
water level, water surface area and vegetation core (Gyuracz et al. 2011a). Some spe-
cies, such as the Water Rail, Common Snipe, River Warbler, Savi’s Warbler, Great
Reed Warbler, Eurasian Reed Warbler, Marsh Warbler, Sedge Warbler and Common
Reed Bunting, showed high, positive linear correlations with the water level and wa-
ter surface area in the post-breeding period. Some wetland species, the Sedge War-
bler, Savi’s Warbler and Common Reed Bunting, as well as the total number of cap-
tured birds per year and total number of species captured per year, were clearly asso-
ciated with thick marsh vegetation. More shorebirds foraged on the mudflats follow-
ing the habitat restoration, especially the Jack Snipe, Common Snipe, Eurasian
Woodcock, Green Sandpiper and Wood Sandpiper. During migration these species
typically feed on mud- or sand-flats (Cramp 1998). According to our results, the bird
species composition in the wetland habitat may have returned to pre-restoration lev-
els and surface areas.

The Blue Tit was a dominant songbird in Témoérd and in the north-eastern Hun-
garian (Szalonna) study area, but we found strikingly different population dynamics
patterns of Blue Tits migrating through the two study sites (Gyurécz et al. 2011b,
Lukdcs et al. 2015). According to the population index of change in captures, there
were two Blue Tit invasions in 2004 and 2008 in Tomoérd. These intensive migrations
could have resulted either from the reduced beech crop or the greater success of Blue
Tit breeding in the Alps and Carpathians, as well as in northern areas, e.g. Poland and
the Baltic region (Nilsson et al. 2006). The various species that depend heavily on the
same seeds tend to irrupt in the same years; examples include Blue Tits or Great Tits,
which feed heavily on beech crop (Newton 2011). Based on Helbig (2003), as well as



56 THE RING 39 (2017)

Pulido and Berthold (2003), we predict that the migratory part of the partially migra-
tory populations of the Blue Tit will decline and irruptive years in Témord will be-
come rarer in response to global warming. There were also two Coal Tit invasions in
Témord in 2010 and 2012. The majority of captured Coal Tits were immature indi-
viduals which probably originated in the Eastern Alps (Lukdcs and Gyuracz 2013).
The number of Chaffinches, Bramblings, Hawfinches and Greenfinches ringed was
highest in 2005 due to the large quantity of helianthus growing in the fields around
the study area that year. The number of Eurasian Tree Sparrows ringed was highest
in 2003 due to the abundance of wheat grain around Témérd in that period.

Timing of migration and habitat selection

Capture dynamics offers a good reflection of the real intensity of daily migration
dynamics (Zehnder and Karlsson 2001, Nowakowski et al. 2005). The migration
curves based on the average number of individual species ringed daily between 2001
and 2016 showed that the temporal pattern of the migration of long-distance migra-
tory species was different from that of the median- and short-distance migratory spe-
cies. Birds could be classified into three distinct groups based on the migration dy-
namics in the study area. The first group began autumn migration from the end of
July to early August and terminated it in early October. On average, the Barn Swal-
low, Sedge Warbler, Marsh Warbler, Common Whitethroat, Lesser Whitethroat,
Thrush Nightingale, Red-backed Shrike and other long-distance migrants started
their migration at the end of July or in the first half of August. Most trans-Sahara mi-
gratory birds left the study area by October. The migration of the second group com-
menced from the last part of August to mid-September and lasted until the end of Oc-
tober or early November (e.g. Winter Wren, Dunnock, European Robin, Black Red-
start, Common Blackbird, Eurasian Blackcap, Common Chiffchaff and Great Tit).
The third group included the short-distance or vagrant species. Their migration be-
gan at the end of September or in early October and stopped by the end of October or
early November (e.g. Goldcrest and Common Reed Bunting). In the case of the long-
distance migrants, earlier and more intensive migration was not only an adaptive mi-
gration strategy but also resulted from the avoidance of competition with short-
distance migrant species (Berthold et al. 2003). The dynamics of autumn migration
differ considerably between adults and juveniles of some long-distance migrants.
Adult warbler species representing the genus Acrocephalus and Garden Warblers mi-
grate one week or sometimes up to three weeks earlier than young ones, and their mi-
gration is more synchronized and takes less time than that of the juveniles (Gyuracz
et al. 2004, Kovécs et al. 2011). The age-dependency of migration phenology is due to
structural, physiological and natural selection factors (Newton 2011).

Based on the monthly data, September was the migration peak period for the
Eurasian Blackcap in Témord. The Hungarian populations are migratory and the
wintering areas are in the eastern and central Mediterranean territories. Recaptures
from all over Scandinavia and Poland showed that some passing Eurasian Blackcaps
migrate through the Carpathian Basin (Csérgé and Gyuracz 2009a). The timing of
their autumn migration in Hungary has shifted to about two weeks later over the last
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twenty-five years (Kovécs et al. 2010). October was the period peak migration for five
dominant and short-distance migratory species in Témérd: the Common Blackbird,
Song Thrush, European Robin, Common Chiffchaff and Blue Tit. Despite intensive
ringing activity, very few recoveries of the Common Blackbird and Song Thrush oc-
cur from north of the Carpathians; only one Polish bird was recaptured in Témoérd,
suggesting that northern birds avoid the high mountains forming a barrier for them,
and only a few individuals drift through. According to the recoveries of birds ringed
in Tomord and other Hungarian sites, the Hungarian Common Blackbird and Song
Thrush populations winter mostly on the Apennine Peninsula (Csérgé and Gyuracz
2009b,¢). The autumn migration dynamics of European Robins in Témérd and four
other Hungarian ringing sites did not differ significantly from each other (Gyimoéthy
et al. 2011). Based on the estimated time of 10% capture, it may be concluded that ju-
venile birds started their migration as early as the end of August or the beginning of
September, while the migration of adults began later, in mid-September or early Oc-
tober, at the ringing stations in Hungary. The migration dynamics of juveniles and
adults did not differ significantly in the migration peak period, which lasted from the
end of September to the first half of October (Gyuracz et al. 2008). On the basis of
Hungarian recapture data and orientation studies in Témoérd, it may be concluded
that European Robins passing through in September were primarily from Poland and
Slovakia and migrated in the SSW direction. Robins breeding in north-eastern Swe-
den, Finland and north-western Russia passed through the study site mainly in Octo-
ber (Gyurdcz and Csorgé 2009a). The autumn migration dynamics of Common
Chiffchaffs with migration peaks at the end of September and early October in
Témord and Ocsa (Central Hungary) were very similar. The warmer weather caused
a delay in male departure dates, while it did not influence female autumn migration
timing in Ocsa. Chiffchaffs show sex-dependent migration strategies with consider-
able protogyny in autumn (Csérgé and Harnos 2011). Common Chiffchaffs from ter-
ritories to the north of the Pannonia region almost never pass through Hungary
(Gyuréacz and Csérgé 2009b), but a bird ringed in Norway was recaptured in Témord.

Our observations showed that the area around Témord is an important stopover
site for Goldcrests migrating through our country during the autumn season. This
was proved by the relatively large number of captured birds. In the Baltic region, the
migration of Goldcrests lasts from early September until late October (Remisiewicz
and Baumanis 1996), while the peak season in Poland is in early October. In Scandi-
navia, the migration of Goldcrests starts in late August and lasts into early November,
with the peak period from late September to mid-October (Cramp 1998). In Hungary,
its migration is significantly shorter, and lasts from late September until the first days
of November. The peak migration period was in the last days of October and the first
days of November at two Hungarian study sites, Témérd and Ocsa (Gyurécz et al.
2003a). This is because Scandinavian and Baltic Goldcrests arrive in great numbers
at that time (Gyurdcz and Csorgé 2009¢).

The autumn migration of Blue Tits in Témérd was more similar to that of irrup-
tive migrants (e.g. Brambling), while its migration at an East-Hungarian bird ringing
site (Szalonna) was closer to the migration of obligatory migrants (e.g. Common
Whitethroat). The proportions of Blue Tit juveniles were similar in Tomérd (88%) and
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Szalonna (87%), but there were significant differences in the fat reserves and stopo-
ver durations of birds between the two sites. More precisely, birds in Témoérd were in
better condition than the birds ringed in Szalonna, since migration was more inten-
sive in the second half of October (Lukécs et al. 2015). A Polish analysis (Chrusciel
2006) showed that Blue Tit migration on the southern coast of the Baltic Sea began in
mid-September and lasted until the end of October. The starting date of the migration
was not constant, changing from year to year in Poland and in western and north-
eastern Hungary, but it was usually at the beginning of the second half of August. The
juveniles migrated significantly earlier than the adults. In contrast, the end of migra-
tion was relatively stable — it was most often in the last days of October, or exception-
ally in the first days of November in both countries. The median passage date was at
the beginning of October in Poland and Sweden, and in the first half of October or
mid-October in western Hungary.

The temporal evolution of bird migration is largely influenced by temperature, air
pressure, wind, precipitation and cloud formation (Newton 2011). Sedge and Reed
Warblers and other long-distance migrants migrated over Hungary in August and
September, taking advantage of the anticyclones which occur most intensively to the
west of the Carpathian Basin or over the Carpathian Basin. The majority of migration
peak days of those species were recorded during anticyclones. These weather situa-
tions ensured good conditions, with only a few clouds and a light northern wind,
which facilitated the orientation and movement of these birds. The cold front of the
cyclones which appeared in the Baltic region or over Ukraine also had a substantial
effect on the autumn migration of some short-distance migrants, e.g. the European
Robin, Eurasian Blackcap, Common Chiffchaff, Goldcrest and Blue Tit (Gyuracz et
al. 2003b). One day after the cold front, large numbers of individuals were captured
in Tomérd. During the cold front, a strong wind was favourable only when its direc-
tion was suitable for migration (back wind), as in that case flight did not require
much energy. Moreover, birds could reach a higher migration speed and minimize
migration time. The long-distance and short-distance partial migrants preferred anti-
cyclones during their autumn migration, but there were some smaller differences in
their migration patterns caused by the different behaviour of the birds, as they fol-
lowed different migration strategies to minimize the time and energy of the migration
(Berthold 1993). There were some records of Pallas’s Leaf Warbler and Yellow-
browed Warbler in Tomoérd. It is likely that most individuals of these Siberian passer-
ines reach Europe due to the effect of Siberian cyclones. In the case of Yellow-browed
Warblers, other factors (reverse migration, weather conditions, or dispersal move-
ments) may also play an important role (Boz6 et al. 2016).

During migration, the habitat selection of birds had two main goals: to ensure the
energy resources required to continue the migration and to avoid predators. Both
goals are fulfilled by the strategy to reach the next stopover site as well as the winter-
ing grounds as soon as possible. The most suitable stopover site was selected by
a third-level decision process including inherited and learned elements. The most im-
portant key stimuli were the vegetation structure of the site and the quality and den-
sity of the nutrient resources (Cody 1985, Fuller 2012). Among the four habitats of the
study site, the marsh habitat held species such as the Barn Swallow, Sedge Warbler,
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Marsh Warbler and Eurasian Reed Warbler. The other species were located along
a gradient from the forest to the grassland, in accordance with changes in habitat
characteristics, as the denseness and height of the vegetation decreased. At one end of
the gradient we could find the species aggregating in dense, high trees and bushes,
e.g. the Redwing, Nuthatch, Treecreeper, Chaffinch, and Brambling, and at the other
end were the species grouped in the heterogeneous, bushy grassland, e.g. the Whin-
chat, Common Whitethroat, Lesser Whitethroat, Willow Warbler, and Red-backed
Shrike. The species situated between the two ends of the gradient were distributed
relatively evenly, such as the Winter Wren, Common Chiffchaff, Garden Warbler and
Eurasian Blackcap (Gyurécz et al. 2002, Gyurdcz and Béanhidi 2008).

During their stopover, some insectivorous species, e.g. the Whitethroat and Lesser
Whitethroat, chose scrubs with high sugar content for rest and feeding. Therefore,
these species were grouped predominantly on more open, shrubby, grasslands that
resembled the savannah wintering areas. Other insectivorous species, e.g. the Sedge
Warbler and Eurasian Reed Warbler, which fed on insects and spiders, settled on
plants standing in water. Therefore, these birds accumulated in watery, swampy habi-
tats during their migration period. Among the short-distance migrant species, those
wintering in the Mediterranean region (e.g. European Robin) as well as those winter-
ing in Hungary (e.g. Brambling) were continuously present in the study area. The ma-
jority of the individuals stayed in more closed, bushy habitats. Their migration was
slower and they spent more time in the area than the trans-Sahara migrants (e.g. Wil-
low Warbler), so avoidance of predators may have played a greater role in the selec-
tion of resting and feeding sites. The forest and bushy habitats, having a denser,
closed vegetation structure, provided greater safety from raptors. The Bramblings,
for example, chose feeding sites (fields) with bushy surroundings over open spaces
because they offered more safety against the Sparrowhawk. According to our earlier
study, the migration dynamics and habitat selection of long-distance migrant species
exhibited essential differences compared to the short-distance migrant species. These
differences were part of an adaptive strategy which was preserved from evolutionary
changes. Habitat selection during the post-breeding period varies among species, and
habitat change after breeding and dispersion is a frequent phenomenon for migrating
birds (Gyuracz et al. 2012). Migratory passerines usually seem to use a wider range of
habitats during stopovers than in the breeding period, behaving as generalists in their
habitat selection (Fuller 2012).

The results of the bird ringing project of the Tomérd Bird Ringing Station brought
new information on the population dynamics, migration routes and habitat prefer-
ences of some bird species migrating over Hungary. Information on the connectivity
of breeding, resting and wintering areas as well as yearly and daily numbers of popu-
lations is crucial for economic (e.g. wind farm planning), conservation (e.g. biotope
survey), or epidemiological measures (e.g. control of avian influenza). As migration
patterns change over time, particularly in association with factors such as climate
change, continued bird ringing is important even for common species. For this rea-
son it is crucial to discover further details about the migration strategy of birds and to
learn the breeding and wintering sites of birds migrating over Tomérd. Hence, we
would like to continue our research.
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APPENDIX II — Population indices (I.) at the study site calculated for 2001-2016.

The regression parameters are given in Table 2.
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APPENDIX III — Autumn migration dynamics at the study site in 2001-2016.
Dots — total daily captures (all years), line — smoothed five-day moving average
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