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Invasion of White-headed Long-tailed
Tits in the Netherlands in 2010-11:
progression, numbers and distribution

Rob S A van Bemmelen, A HV (Ton) Eggenhuizen & Wouter Faveyts

The nominate subspecies of Long-tailed Tit,
White-headed Long-tailed Tit Aegithalos cau-
datus caudatus (hereafter caudatus), has a wide
breeding range, stretching from Scandinavia to
Japan. East of the Ural mountains, the subspecies
A c sibiricus is recognized by some authors (Har-
rap & Quinn 1996). Western populations of Long-
tailed Tit, including Central European Long-tailed
Tit A c europaeus (hereafter europaeus) that breeds
in central and western Europe, are mostly seden-
tary. Northern populations of caudatus show an-
nual migratory movements to a highly fluctuating
degree, resulting in almost no movements in some
years and massive ones in others. In irruption
years, caudatus may turn up outside its normal

range (eg, Cramp & Perrins 1993, Sokolov et al
2008).

In the Netherlands, caudatus is generally re-
garded as an infrequent visitor, occurring (mainly)
when irruptions reach north-western Europe. Van
den Berg & Bosman (2001) list two such years
(1973 and 1992) but Jansen & Nap (2008) argued
that no records from those years have been suffi-
ciently documented to warrant safe identification
as caudatus. They listed 15 well-documented
records, virtually all (14) from 2002-07. Although
caudatus was annually recorded in these years,
they advised the Dutch rarities committee (CDNA)
to consider records of this taxon — a recommenda-
tion that was, however, not adopted. In other

190 White-headed Long-tailed Tit / Witkopstaartmees Aegithalos caudatus caudatus, Waterleidingduinen, Den
Helder, Noord-Holland, Netherlands, 18 March 2011 (Bas Arts). Member of a pair collecting lichens, probably used
as nest material.

[Dutch Birding 34: 137-150, 2012]
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i

191 White-headed Long-tailed Tit / Witkopstaartmees Aegithalos caudatus caudatus, Westkapelle, Zeeland,

Netherlands, 30 October 2010 (Peter Meininger). Part of migrating flock of nine caudatus with three europaeus.

192 White-headed Long-tailed Tit / Witkopstaartmees Aegithalos caudatus caudatus, Rembrandtpark, Amsterdam,

Noord-Holland, Netherlands, 20 December 2010 (William Price). A thorough check of this city park yielded several

flocks of caudatus. 193 White-headed Long-tailed Tit / Witkopstaartmees Aegithalos caudatus caudatus, Eemshaven,
Groningen, Netherlands, 31 October 2010 (Marnix Jonker)

western European countries (eg, Belgium, Britain
and France), the taxon is regarded as a rarity and
therefore records are considered by the national
rarities committees.

In autumn 2010, a massive and probably un-
precedented invasion of caudatus reached (west-
ern) Europe, with high numbers being reported
throughout the winter and early spring (Faveyts &
Mertens 2011, Olioso & CHN 2011, Paepegaey &
CHN 2011). In this paper, the onset and progres-
sion of this invasion in the Netherlands is de-
scribed, based on field sightings, migration counts
and ringing data. Subsequently, this is related to
observations elsewhere in Europe. Also group size
and composition are discussed. Vocalizations,
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biometrics and plumage are documented and dis-
cussed in a separate paper (Bot et al 2012).

Material and methods

In the Netherlands, europaeus is a common
breeding and wintering bird. Long-tailed Tits
showing more or less white heads are reported
throughout the year (data www.waarneming.nl).
These are generally regarded as the palest extreme
of the variation in head pattern of europaeus,
which normally shows a broad dark band above
the eye (Jansen & Nap 2008), although they are
inseparable from hybrids from the hybridisation
zone between A c europaeus and caudatus
(Faveyts & Mertens 2011, Bot et al 2012). This
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zone runs from Denmark through eastern Germany
and Poland to northern Romania and southern
Ukraine (Harrap & Quinn 1996). Birds from this
hybrid zone may have participated in the 2010-11
invasion (see discussion; Faveyts & Mertens 2011,
Paepegaey & CHN 2011). As confidently distin-
guishing true intermediates (hybrids) and putative
‘white-headed’ europaeus is impossible, reports
of birds with intermediate characters are referred
to in this paper as ‘intermediates’ and treated
separately from birds reported as caudatus.

Ringing data of caudatus were obtained by
sending an e-mail questionnaire to all ringers who
reported captures of Long-tailed Tits (of either sub-
species) between 1 June 2010 and 31 May 2011
to Vogeltrekstation (Dutch Centre for Avian
Migration & Demography). The reported data
were checked by comparing this material with the
content of www.trektellen.nl (‘ringvangsten’). Bio-
metrics, retrap details and recoveries of rings were
obtained.

Reports of caudatus and intermediates from 1
June 2010 to 31 May 2011 were obtained from
two online sighting databases: www.waarneming.
nl and www.dutchbirdalerts.nl. Identifications of
sightings in the www.waarneming.nl database
have been evaluated by an internal team of data
validators from www.waarneming.nl, using the
whiteness of the head as the main character, fol-
lowing Jansen & Nap (2008). The identification of
a small sample of records from www.waarneming.
nl was checked by the authors of this paper; the
outcome suggested that a high proportion of the
photographically documented sightings of cauda-
tus and intermediates had been correctly clas-
sified. For 21% of the sightings from www.
waarneming.nl, photographs were available.
Evaluating records lacking photographic docu-
mentation is virtually impossible and these have
therefore not been checked. Sightings obtained
from www.dutchbirdalerts.nl were not accompa-
nied by photographs and their identification has
not been checked.

All sightings were combined in one database.
Records doubled by the www.dutchbirdalerts.nl
system (because they originated from www.
waarneming.nl) were deleted, resulting in a set of
2203 sightings of 7491 caudatus and 569 sight-
ings of 841 intermediates. To reduce the number
of double sightings, sightings were grouped in
blocks of 1x1 km and only the sighting with the
highest sum of caudatus and intermediates within
a ‘week’ (starting on Wednesday, placing the well-
birded Saturday centrally in the ‘week’) was se-
lected. This resulted in a database containing

1327 sightings of 4106 caudatus and 479 sight-
ings of 709 intermediates. The sum of the maxi-
mum number per 1x1 km is 2400 individual cau-
datus in 796 1x1 km blocks. For the analysis of
the flock composition, sightings without notes on
flock composition were excluded from the origi-
nal database after which the maximum sum of
caudatus and intermediates was selected per 1x1
km block.

Migration counts were obtained from www.
trektellen.nl for all migration sites across the
Netherlands from 1 June 2010 to 31 May 2011.
Mean migration intensity was calculated by divid-
ing the number of registered individuals by the
weekly number of observation hours.

Information from outside the Netherlands was
gathered from various sources: publications, an e-
mail questionnaire through the Association of
European Rarities Committees (AERC) e-mail
group and direct requests for information to cer-
tain persons.

Temporal and spatial pattern in the Netherlands
In accordance with the general idea that inter-
mediates occur in the Netherlands throughout the
year (data www.waarneming.nl), all sightings be-
fore mid-October 2010 were reported as inter-
mediates (figure 1). Flock size of these birds was
in the order of one to two (figure 2), and they were
all in the company of europaeus (figure 3).

The first report of caudatus was on 14 October
and concerned a flock of five near Barneveld,
Gelderland. This sighting was soon followed by a
well-twitched flock of seven onVlieland, Friesland,
and reports on Schiermonnikoog, Friesland; at
Brabantse Biesbosch, Noord-Brabant; at Spijke-
nisse, Zuid-Holland; and at Katwijk, Zuid-Holland.
After two weeks with ¢ 15-20 sightings, there
was a steep increase in the number of sightings of
pure caudatus in the week from 27 October to
2 November. From that week onwards, sightings
were scattered throughout the country, with
possibly a slight concentration along the coast
(figure 4).

The arrival is also reflected in migration counts.
As usual, the numbers of Long-tailed Tits counted
at migration watchpoints increased already from
early autumn (cf LWVT/SOVON 2002) but peaked
in the same week as caudatus (figure 1). It is un-
clear if and how many caudatus were involved in
this peak of migrating Long-tailed Tits. Also in
ringing data, the onset of the invasion is well no-
ticeable. The first group of eight birds was trapped
on Vlieland (17 October), and in the second half
of October and first half of November, a total of

139



Invasion of White-headed Long-tailed Tits in the Netherlands in 2010-11: progression, numbers and distribution

5

£

= . .

@ 1407 O intermediates

£ 1204 B A c caudatus

2

2 100

Q

L 80

Q

£ 60

X 40

S 204

2

£ 0= T T —

2 J J A S 0 N D J F M A M
2.0

O  Long-tailed Tits

o B A ccaudatus

£ 154 — mean 2004-2009

3

(]

= 1.04

>

=]

<

g2 0.5

c
0.0~ | 1= |_| =[] |_||—u—u—|.—. i
. T T T T T T 1 1 T T 1

] ] A S O N D ] F M A M
Month

FIGURE 1 Number of 1x1 km blocks with sightings of White-headed Long-tailed Tit Aegithalos caudatus caudatus and

intermediates per week (upper panel) and migration counts throughout the Netherlands of Long-tailed Tits and cau-

datus from June 2010 to May 2011 (lower panel). Red line shows mean migration intensity during 2004-09, with

error bars showing the maximum. Note increase of sightings of intermediates at onset of invasion and persistence of
high intensity of migration of Long-tailed Tits well into November.

70 caudatus were ringed at eight ringing stations
throughout the country.

Interestingly, the mid-October increase in sight-
ings coincided with an increase of reports of inter-
mediates (figure 1). However, while the average
group size of intermediates remained in the order
of one or two, caudatus occurred often in larger
flocks (figure 2), which often consisted of cauda-
tus only (figure 3). In the first week of the invasion,
average group size of caudatus was c five. After a
week with lower number of sightings of mostly
single birds, group size increased steeply again.
This was not only due to the occurrence of flocks
of 10 or more but also because a smaller number
concerned singletons. The largest group num-
bered 33 at Imeerdijk, Almere, Flevoland, on 30
October 2010.

From mid-November until January, the number
of sightings only slightly decreased, while only few
birds were trapped — an effect of lower trapping
effort as many ringers stop their regular ringing ac-
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tivities by the end of October or mid-November.
The first caudatus to be trapped after mid-Novem-
ber was on 29 December when three caudatus out
of a flock of 18 Long-tailed Tits (five caudatus)
were trapped in a garden on Texel, Noord-Holland.
The next capture was in a garden at Epe, Gelderland
(four) on 11 January. A single bird was trapped at
Wieringen, Noord-Holland, on 29 January (and
retrapped three days later). For field sightings, both
group size of caudatus and the percentage of sight-
ings concerning flocks of pure caudatus dropped
and remained at a low level. In this period, only a
small number of sightings concerned groups of
more than 10. Possibly, caudatus began to mix
with flocks of europaeus during this period.
Sightings were scattered throughout the country,
with higher concentrations at places with high ob-
server densities (figure 4).

In the last days of February and throughout
March, the number of reports declined dramati-
cally. The final three birds to be ringed were at
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FIGURE 2 Change of mean flock size over time for White-

headed Long-tailed Tit Aegithalos caudatus caudatus

and intermediates during 2010-11 invasion in the
Netherlands

Naarden, Noord-Holland, on 13 March. Also
group size dropped, until only singletons were re-
ported from the last week of March onwards.

Numbers really dried up during April-May.
Throughout March and April, caudatus and inter-
mediates continued to be reported at several sites.
Some of these observations hinted at breeding at-
tempts. Several caudatus were reported to be
paired to a europaeus. Stronger evidence was pro-
vided by caudatus carrying nest material, for ex-
ample at Beekbergen, Gelderland, on 13 and 30
March and at Waterleidingduinen, Den Helder,
Noord-Holland, on 18 March. Both records were
photographically documented. Also intermediate
birds were seen carrying nest material, for exam-
ple at Kampina, Oisterwijk, Noord-Brabant, on
13 March and at Ryptsjerksterpolder, Tytsjerkstera-
diel, Friesland, on 28 April. Some of these inter-
mediates were reported to have bred at the same
location in previous years, indicating that these
were birds that had not arrived during the inva-
sion.

In May, there were reports of several intermedi-
ates but only of one caudatus. The latter was seen
at Boswachterij Ommen, Overijssel, on 29 May
and had evidently bred successfully, as it was ac-
companying six juveniles and an adult europaeus.
Two of the juveniles were reported to have com-
pletely white heads, another a white head with a
narrow dark stripe on the head sides and the re-
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FIGURE 3 Ratio between flocks consisting only of White-

headed Long-tailed Tit Aegithalos caudatus caudatus

and flocks in which caudatus were mixed with Central

European Long-tailed Tit A ¢ europaeus and/or interme-

diates during 2010-11 invasion in the Netherlands. Note
that sample sizes were small for April-May.

maining three a europaeus-like head pattern.
Unfortunately, photographic evidence is not avail-
able (Robert Brunink in litt).

Ringing recoveries in the Netherlands:

site fidelity and origins

Three ringing stations reported retraps of birds
caught at the same locations. This indicates that
groups roamed the area for several weeks or
months. The best documented group was at
Wieringen, where the first nine birds were trapped
on 17 November with subsequent retraps on 23
November (five), 29 January (four) and 1 February
(one retrap and one new bird).

Of the 72 caudatus caught in the Netherlands,
two wore foreign rings. A bird ringed with Moscow
VK67802 was caught on 1 November at Meintjes,
Terwolde, Gelderland. It had been ringed as first
calendar-year at the Rybachy Biological Station,
Courish Spit, Kaliningrad Oblast, Russia, on 4 Oc-
tober. Between ringing and recovery, it travelled at
least 1022 km in 29 days (average 35 km per day).
A bird ringed with Kaunas XP79502 (Lithuania)
was caught at Grote Peel, Limburg, on 2 and 17
November (plate 194). It had been ringed atVentes
Ragas, Lithuania, on 5 October 2010. It travelled
at least 1111 km in 28 days (average 40 km per
day). Another bird wearing Latvian ring Latvia
Riga BS..2458 was picked up after it flew into a
window at Dalfsen, Overijssel, on 4 April 2011. It
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FIGURE 4 Progression of 2010-11 invasion of White-headed Long-tailed Tit Aegithalos caudatus caudatus in the

Netherlands during four periods. Note that maps differ in time span. Records were generally scattered throughout

country but large groups mainly occurred along coast and in centre of country. During first few weeks, many records
occurred along coast.

had been ringed as a first-year at Pape, Liepdja,
Latvia, on 4 October 2010 and had travelled at
least 1032 km.

Spatial and temporal pattern of the invasion

in Europe

Given the extent of the invasion in the Netherlands,
it comes as no surprise that it was also noted in
many other parts of Europe. For several reasons, it
is not easy to get a good picture of the true magni-
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tude: Long-tailed Tit is a common species, cauda-
tus is more likely to be reported in western Europe
(where it is exceptional) and observer coverage is
variable in different parts of Europe.
Nevertheless, we have been able to obtain a
good amount of information from across Europe.
From this information, it can be safely assumed
that the extent of the invasion must have been
huge. Reports of significant and unusual numbers
of caudatus on the move extend from Ukraine all
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the way to Britain. There is no reliable way of esti-
mating how many individuals were involved in
total but surely the number could run in the
10 000s. As a result of this invasion, caudatus was
added officially to the bird lists of several coun-
tries: Belgium, Switzerland (Peter Knaus in litt)
and France (Olioso et al 2011).

Belgium

In Belgium, an unprecedented number of at least
908 caudatus (815 observed in the field and 93
ringed) were recorded all over the country. It is
highly probable that several 1000s were involved.
The first birds were noted on 12 October, after
which numbers rose steeply to a peak in the first
10-day period of November, indicating the peak
passage of birds on the move. After this, numbers
declined but an increase was noted again from
the second 10-day period of December, with
numbers remaining high until the end of January.
The numbers then dropped again, with a weak
peak in the second 10-day period of February per-
haps hinting at a return movement. Besides high
numbers of what were considered caudatus, a
high number of intermediates were also recorded.
With 192 records from October to March, the

number of intermediates was much higher than in
previous years. A north-eastern origin of at least
some of these birds is considered likely (but see
discussion). In spring 2011, there were two records
of territorial or breeding caudatus, as well as at
least five instances of suspected or confirmed
breeding intermediates (Faveyts & Mertens 2011;
Alain De Broyer in litt).

Britain

In Britain, a total of 12 records involving up to 26
birds were noted between 17 October and 24
March. Nine records (21 birds) were noted in the
three south-eastern counties of Kent, Norfolk and
Suffolk. The other records came from northern
England (two in Durham) and western Scotland
(one on Mull, Argyll) (Lee Evans in litt). Although
the number of caudatus that crossed the North
Sea to Britain was small compared with the huge
numbers on the nearby continent, it is of impor-
tance. Up to 2009, only eight birds had been ac-
cepted by the British rarities committee (Hudson
et al 2010). It should be stressed that the assess-
ment of the records from the winter of 2010/11
has not been published yet.

194 White-headed Long-tailed Tit/ Witkopstaartmees Aegithalos caudatus caudatus, Groote Peel, Limburg, Netherlands,
17 November 2010 (Boena van Noorden). This individual wore a Lithuanian ring (see main text for details).
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195 White-headed Long-tailed Tit / Witkopstaartmees
Aegithalos caudatus caudatus, Vlieland, Friesland,
Netherlands, 17 October 2010 (Marijn van Oss)

France

In France, the first group (28 birds) was seen at Col
du Markstein, Oderen, Haut-Rhin, in the north-
east on 27 October. In the last few days of October,
close to 200 birds were reported from north-east-
ern France. From 31 October, caudatus was also
recorded in the far north-west along the North Sea
coast. In November, the invasion strongly con-
tinued into southern and central France, with re-
ports from 22 departments (‘départements’) and
even reaching Camargue, Bouches-du-Rhone,
at the Mediterranean coast. In December, the
strength of the movement leveled out but still new
departments were added to the list. One report of
five caudatus comes from the Atlantic coast at
Saint-Dénis-d’Oleron, Charente-Maritime. From
20 December onwards, a group of up to five birds
even resided in the center of Paris for several
weeks. January showed a slightly higher total than
December but from the end of the month a de-
crease was noticeable. In March, birds disap-
peared altogether, although one was still reported
in the north-east on 30 April. Two reports of mixed
breeding pairs between caudatus and europaeus-
type birds in the French Ardennes, Ardennes (in-
cluding nest building in one case), in March are
noteworthy. A total of 711 birds was registered by
the French rarities committee, 435 being con-
sidered as caudatus and 276 as ‘white-headed’
birds. The latter are birds that were merely de-
scribed by the observers as having a white head;
the committee considers these birds very probably
as also belonging to caudatus. The total number of
caudatus in France in 2010-11 is estimated at
1000-5000. Before this invasion, caudatus was
not on the French list (Olioso et al 2011).
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196 White-headed Long-tailed Tit / Witkopstaartmees
Aegithalos caudatus caudatus, Julianadorp, Noord-
Holland, Netherlands, 21 January 2011 (Henk Post)

Germany

In central Europe, the invasion was noticed in at
least some parts of Germany. On Helgoland,
Schleswig-Holstein, more than 100 caudatus were
recorded between 9 October and 22 November,
mostly in two separate waves (9-19 October and
30 October to 2 November). The largest flock
numbered 26 birds. It was the second largest inva-
sion on record for the island, only surpassed by
1959 when 230 caudatus were recorded. In main-
land Schleswig-Holstein, incidental observations
showed no conspicuous increase of occurrence.
However, at bird ringing station Itzehoe, Steinburg,
the second largest number of caudatus was
trapped, with 25% of trapped Long-tailed Tits (15
out of 60) belonging to this taxon. Furthermore,
retraps at Itzehoe of two caudatus that had previ-
ously been trapped at Falsterbo, Skane, in south-
ern Sweden show that there clearly was some
movement going on. For eastern Germany, no
conspicuous movements were mentioned for
Mecklenburg-Vorpommern, Sachsen and Thiirin-
gen. In Nordrhein-Westfalen, only two observa-
tions of caudatus were recorded. Further south, in
Rheinland-Pfalz, 21 birds were accepted as cau-
datus but this is considered to be only a fraction of
the numbers that were really seen. Finally, in
Saarland, there were five records of caudatus be-
tween 4 November and 28 March. No informa-
tion could be obtained from other German states.
(Christopher Koénig in litt, Ewald Lippok in litt,
Johannes Wabhl in litt.)

Luxemburg
In Luxemburg, the first group of at least 11 birds
was observed on 16 October. In total, less than 10
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records, constituting c 50 birds, were reported un-
til February 2011 (Patric Lorgé in litt).

Switzerland

In Switzerland, where the subspecies had not
been recorded with certainty before, no less than
740 sightings were received by the Swiss
Ornithological Institute for the winter of 2010/11.
The first two flocks (10 and seven birds) were re-
corded on 21 October. The number of sightings
then strongly increased until mid-November.
Afterwards, the number of observed birds was
more or less constant until early January, when
sightings became less frequent. The last observa-
tion was on 4 April 2011. The majority of the
records were from the lower altitude northern part
of the country, with few records from the Alps. The
largest recorded flock numbered 40 in western
Switzerland (Peter Knaus in litt).

Eastern Europe

Further east, closer to or even within the breeding
range of caudatus, the situation is more difficult to
assess. Nevertheless, there are reports indicating
considerable movements in this region as well.

In Austria, caudatus is not considered a rarity
and records are not specifically collected, so no
quantitative data are available. However, many
observers reported higher numbers in 2010-11
than in previous years (Johannes Laber in litt).

In Hungary, the breeding population shows
clear signs of caudatus influence, especially in the
north. Individuals with (almost) unmarked white
heads are not scarce at any time of the year. These
birds pair up with europaeus-type birds. As a re-
sult, Long-tailed Tits do not get much subspecific
attention in Hungary and an invasion of caudatus
would be more difficult to detect. Nevertheless, it
appears that there was more movement than usual
of caudatus. An indication of this was the appear-
ance of birds in the autumn in the huge grassland
areas of eastern Hungary, where Long-tailed Tits
normally do not occur. Some observers also re-
ported higher numbers than usual in winter, and
most of the ‘extra’ birds were ‘white-headed’ or
‘whitish-headed’ (Rolland Kern in litt).

In southern Slovakia, at the CES ringing station
in Drienovec, a total of 460 Long-tailed Tits were
ringed during the autumn of 2010, of which ¢ 70%
were ‘white-headed’ of the ‘caudatus type’. The
average annual number of Long-tailed Tits trapped
at this site is ¢ 150, with the percentage of cauda-
tus always being ¢ 70% (Richard Kvetko in litt).

In western Russia, several 1000s of caudatus
were caught at Courish Spit ringing station, Kali-

ningrad Oblast, where the average number ringed
annually is close to 1000 (Sokolov et al 2008,
Bolshakov et al 2011). Here, numbers peaked
from 26 September until 13 October (with the
highest number on 6 October), with an additional
small peak during 25-28 October (Nadya Zelenova
in litt).

In Ukraine, an exceptional invasion was report-
ed, with over 300 caudatus per day passing a
migration watchpoint at the southern shore of a
large reservoir north of Kiev, during the first 10
days of October. Furthermore, flocks of over 50
were seen at a number of localities, and over 100
were trapped and ringed at Kinburnskaya Kosa,
southern Ukraine, at the north-western shore of
the Black Sea (Birding World 23: 448, 2010).

Southern Europe

The invasion also reached parts of southern
Europe. In ltaly, over 50 birds were recorded in
the north, most of them trapped and ringed
(Andrea Corso in litt, Alberto Frigo in litt, Peter
Knaus in litt). No reports in Portugal or Spain were
traced.

Fennoscandinavia

Information from Fennoscandinavia was rather
hard to come by, which is not surprising as cauda-
tus is the locally breeding taxon.

In Sweden, comparatively high numbers were
detected at the migration watchpoint at Falsterbo,
Skane, at the south-western tip of the country: a
total of 89 migrating birds in October (average 10
per year for 1973-2010) and a total of 268 trapped
and ringed birds at the lighthouse garden, of
which 245 in October (average 33 per year for
1980-2009; the total for autumn 2010 was the
highest number of the whole period; www.falster-
bofagelstation.se). At that other well-known
Swedish migration watchpoint, Ottenby Bird
Observatory on the Baltic island of Oland, 2010
was one of the best years ever for Long-tailed Tit,
with 79 ringed, the fourth highest year total ever,
only surpassed by 1932, 1956 and 1957 (Magnus
Hellstrom in litt).

For Norway, information comes from the well-
studied Lista Bird Observatory at the southern tip
of the country. The log of the observatory shows
that the autumn of 2010 was fairly good for Long-
tailed Tit (presumably all caudatus, given the loca-
tion) but not exceptional (www.listafuglestasjon.
no). On Utsira, Rogaland, off the west coast, cau-
datus occurs only irregularly, and autumn 2010
was no exception, with the only records on 12
October (five) and 17 October (12, of which 10
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FIGURE 5 Western range of White-headed Long-tailed Tit Aegithalos caudatus caudatus and approximate location of

hybridisation zone between caudatus and Central European Long-tailed Tit A ¢ europaeus. Blue arrows indicate

hypothesized direction of movements of caudatus. Dotted lines roughly show maximum extent to where caudatus
were seen during 2010-11 invasion. Red, connected dots show ring recoveries (see main text for details).

trapped) and none in the first half of 2011 (Geir
Mobakken in litt, @ystein Nilsen in litt).

In Finland, interestingly, no noticeable move-
ment was detected. At Hanko Bird Observatory in
south-western Finland, a well-known migration
watchpoint, autumn 2010 saw a total of Long-
tailed Tits well below average, with only 546 birds
(average 7833 for 2000-09). This number is even
the second lowest for this period (Olioso et al
2011; Aleksi Lehikoinen in litt; www.ornithome-
dia.com/pratique/identif/ident_art94_1.htm).

Synthesis and discussion

The Netherlands

The 2010-11 invasion of caudatus is by far the
largest of this taxon ever documented in the
Netherlands. Ringing data show prolonged stays at
least in some areas, indicating that summing up of
sightings over many weeks would result in an
overestimation. The sum of the maximum flock
size per 1x1 km block, being 2400 individuals,
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may give a rough idea of the total number of birds.
The true number must have been a multiple of this
figure. However, note that we used a rather crude
way to reduce the number of double sightings in
our database. In some cases, in which several
groups were seen in a relatively small area, this
has probably underestimated the true number
present. A good example is Rembrandtpark at
Amsterdam, Noord-Holland, a small urban park
(<0.5 km?), where 43 individuals were noted in
several flocks (the largest consisting of 10 individ-
uals) on 7 December. Being entered as separate
groups, only the largest flock is used in the final
database. On the other hand, well-twitched flocks
of which the location is not precisely recorded
may lead to overestimation of the true number
when locations end up in several 1x1 km blocks.
Moreover, many individuals must have escaped
detection, and there is no way to estimate this
number. We conclude that at least 2400, probably
several 1000s, and perhaps up to 10 000 individ-
uals visited the Netherlands during this invasion.
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Within the Netherlands, sightings were scatter-
ed throughout the country. Long-tailed Tits can be
encountered in a variety of wooded habitats and
the emerging spatial pattern probably heavily re-
flects the distribution of observer effort. The same
is true for ringing data: many caudatus were trap-
ped at the numerous ringing stations along the
coast. Remarkably, some of the coastal sites did
not trap a single europaeus in spite of almost daily
efforts.

Europe

Based on an extensive survey of reports, the inva-
sion stretched from western Europe to Ukraine.
Compared with earlier invasions, the 2010-11 in-
vasion reached further west, where it resulted in
record numbers in Britain and the Netherlands,
and in the addition of caudatus to the national
lists of Belgium, France and Switzerland. Also in
countries where caudatus occurs regularly or
where the status is unclear due to intergradation
with europaeus, exceptionally high numbers of
caudatus were noted. Along the Baltic coast,
where invasions have been recorded regularly
since the 1960s, the 2010-11 invasion was not the
largest recorded; the more than 6000 ringed birds
at Courish Spit in 2010 were far outnumbered by
the 20 910 ringed in 2000 (Sokolov et al 2008,
Bolshakov et al 2011). In 2000, no invasion was
noted in western Europe, showing that large inva-
sions do not necessarily reach this far west.

Origin and timing of 2010-11 invasion

Historic invasions into Europe had an eastern
rather than a Fennoscandinavian origin (see refer-
ences in Jansen & Nap 2008). This appears also
true for the 2010-11 invasion, as the first move-
ments were noted in the Baltic countries and
Ukraine and as only the southernmost parts of
Fennoscandinavia seem to have been touched.
Retraps in the Netherlands of birds ringed along
the Baltic coast provide some evidence for this.
Overall, the invasion was directed westwards,
only to be stopped by the North Sea and reaching
halfway into France (figure 5; Olioso & CHN
2011).

Autumn movements of Long-tailed Tits often
peak mid-October or later (Cramp & Perrins 1993)
and the invasion in 2010-11 is no exception. The
first movements were noted at Courish Spit, where
numbers peake