H Ornis Hungarica 2024. 32(1): 96-114.
s scien d O DOI: 10.2478/orhu-2024-0007

Spatiotemporal distribution of Eurasian
Spoonbills (Platalea leucorodia) outside
the Carpathian Basin — the results of the

Hungarian colour-ringing project based on
twenty years (2003-2023)

Csaba Pigniczki'*, Habib DLENSI?,, Mohamed-Ali DAKHLE,
Hichem Azarzar* & Salvatore SURDO’

Received: February 16, 2024 — Revised: May 10, 2024 — Accepted: May 12, 2024

Pigniczki, Cs., Dlensi, H., Dakhli, M-A., Azafzaf, H. & Surdo, S. 2024. Spatiotemporal
distribution of Eurasian Spoonbills (Platalea leucorodia) outside the Carpathian Basin — the
results of the Hungarian colour-ringing project based on twenty years. — Ornis Hungarica
32(1): 96-114. DOI: 10.2478/0rhu-2024-0007

Abstract The Eurasian Spoonbill (Platalea leucorodia) is a migratory waterbird. We used the confirmed
observations of colour-ringed individuals (2,735 specimens) of the Hungarian population collected outside the
Carpathian Basin between May 2003 and February 2023. 546 Spoonbills occurred in 28 countries. They used
mainly the Central Mediterranean Flyway, however, some individuals were seen along the East Atlantic Flyway
or the East Mediterranean Flyway. Three individuals were observed north of the Alps, too. A small proportion
of Spoonbills crossed the Sahara and they occurred in the Sahel zone, between Sudan in the east and Senegal
and Mauritania in the west. A few individuals were observed on Saharan wetlands in Algeria during winter. The
most important destination for the Hungarian (Pannonian) population during the migration is Tunisia, where
many of them spend the winter, primarily in the tidal area of the Gulf of Gabes. The first adults reached North
Africa (Tunisia) on 28 July during their southward migration, while the last ones stayed there until 23 April.
The first observation of juveniles in North Africa (Tunisia) happened on 31 August. Immature, 2- and 3-cy-
old birds spend the summer in unknown numbers in Tunisia. The majority of Pannonian Spoonbills migrate
through the Balkans and Italy and some stay there to winter, mainly in Italy. Some of the immatures spent the
summer in Italy. In southern Europe, the peak of the spring migration was in March, and the peak of the autumn
migration was in September. There was also a difference in the migration of different age groups: in Southern
Europe, the migration peak of adult birds falls between March and April, while most of the immatures were
observed in May and June during northward migration. The peak of the southward migration in all age groups
was observed in September. In the southern part of Europe, there may still be adults migrating north on 13
May, while other adults may already migrate southward on 15 May. The earliest juvenile migrating south was
documented on 30 June in Italy.
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Osszefoglalas A kanalasgém (Platalea leucorodia) vonulé vizimadar. Ebben a tanulmanyban a magyar popula-
cio szines gytriis egyedeir6l (2735 pd.) husz év alatt (2003 majus — 2023 februar kozott), a Karpat-medencén ki-
viil 6sszegyljtott megfigyeléseket hasznaltuk fel, amelyek 547 egyedr6l 28 orszagbol érkeztek. A kanalasgémek
vonulasuk soran elsésorban a Kzép-Mediterran Madarvonulasi Utvonalat hasznéltak, de néhany példanyt a Ke-
let-Atlanti, vagy a Kelet-Mediterran Madarvonulasi Utvonal mentén is észleltek. Harom egyedet megfigyeltek az
Alpoktol északra is. A kanalasgémek egy kis hanyada atkelt a Szaharan és a Szahel Szudan illetve Szenegal és
Mauritania kozé esd teriiletein fordultak eld. Néhany példany télen Algéridban, szaharai vizes élohelyeken ke-
riilt el6. A magyar (pannon) populacidé szamara a vonulas soran a legfontosabb célteriilet Tunézia, ahol sokan at
is telelnek, elsésorban a Gabesi-5bdl arapaly zénajaban. Eszak-Afrikat (Tunézia) az elsd Gregek julius 28-4n ér-
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ték el az 6szi vonulasuk soran, mig az utolsok aprilis 23-ig kitarthatnak. A fiatalok els6 észak-afrikai (tunéziai)
megfigyelése augusztus 31-én tortént. Az ivaréretlen, 2. és 3. naptari éves madarak ismeretlen mennyiségben at-
nyaralnak Tunéziaban. A hazai kanalasgémek tobbsége a Balkan-félszigeten és Olaszorszagon atvonul. A hazai
populaciobol a legtobb madar Olaszorszagban telel a dél-eurdpai teriiletek koziil, a Balkanon csak néhany tolti a
telet. Az ivaréretlen madarak egy része Olaszorszagban atnyaralt. Dél-Eurdpaban a tavaszi vonulas csticsa mar-
ciusban van, az 6szi vonulas csucsa pedig szeptemberre esik. Eltérés van a kiilonbz6 korcsoportok vonulasaban
is: Dél-Eurdpaban az 6reg madarak tavaszi vonulasi csticsa marciusra és aprilisra esik, mig a legtobb ivaréretlent
majus és junius soran észlelték. Az 6szi vonulas csucsa minden korcsoportnal szeptemberre esett. Europa déli ré-
szén majus 13-an még észak felé vonulo oreg egyedek is lehetnek, mig mas dregek majus 15-én mar déli iranyba
vonulhatnak. A legkorabbi, déli iranyba vonul6 fiatalt jinius 30-an észlelték Olaszorszagban.

Kulcsszavak: madarvonulas, atnyaralas, telelés, mediterraneum, Szahara, Széhel, Gabesi-6bol, Tunézia, Olasz-
orszag

! Kiskunsag National Park Directorate, 6000, Kecskemét, Liszt Ferenc utca 19., Hungary

2 Association de Continuité des Générations, Med Chabouni 3027 Sfax, Tunisia

3 Birding Tunisia, 46 Avenue Habib Bourguiba, 8045 El Haouaria, Tunisia

* Association « Les Amis des Oiseaux » (AAO/BirdLife en Tunisie), Immeuble ERIS, Bureau N°4, 2éme étage. 14,
Rue Ibn El Heni — 2080 Ariana, Tunisia

’ Department of Agriculture, Food and Forest Science, Viale delle Scienze 13, 90128 Palermo, Italy

* corresponding author, e-mail: csaba.spoonbill@gmail.com

Introduction

The nominate race of the Eurasian Spoonbill (Platalea leucorodia) (hereafter Spoonbill)
breeds in a wide zone in Eurasia from the Atlantic coast of Europe east to the Pacific coast
of Asia with breeding populations in India and Sri Lanka (Triplet et al. 2008). While the
population is increasing in coastal West Europe, other European populations are declining
(Champagnon et al. 2019). The European breeding population comprises at least four flyway
populations (Pigniczki 2022). The Hungarian breeding population belongs to the Pannonian
breeding population and primarily uses the Central Mediterranean Flyway to reach its most
important wintering areas. The majority of Spoonbills marked in Hungary returned to the
Carpathian Basin to breed (Pigniczki 2009, Pigniczki & Végvari 2015). The breeders arrive
in their Hungarian nesting areas between the second half of February and May (Pigniczki
2021). The Hungarian breeding population reached its lowest size by the middle of the
20™ century and was estimated at 280 pairs. Later, this population started to increase and it
was estimated at 450—700 pairs in the 1990s, 850—1,300 pairs between 2002 and 2013, and
finally 550-900 pairs between 2014 and 2020 (Pigniczki 2021). The bulk of the Pannonian
individuals are short-distance migrants and winter in the Central Mediterranean areas,
however, there are a few long-distance migrants amongst them, which winter in the Sahel
zone, while a few individuals are residents and stay in the Carpathian Basin even in winter
(Pigniczki 2010, 2022, Kralj et al. 2012).

Spoonbills predominantly depend on shallow wetlands during their life, including
breeding, migration, and wintering (Pigniczki & Végvari 2015, Pigniczki 2022). For
conservation purposes, it is important to analyse the spatiotemporal distribution of the
Hungarian breeding population. In this paper, the observations and recoveries of the colour-
ringed Spoonbills are collected from outside the Carpathian Basin.
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Material and Methods

2,735 Spoonbill chicks were marked in Hungary with colour rings between 2003 and 2022.
For this study, only those records were used that were collected outside the Carpathian Basin
between May 2003 and February 2023. Three types of colour-ringing schemes were used
in the Hungarian colonies (see details in Pigniczki 2022). The colour-ringed Spoonbills can
be identified with telescopes even from large distances (up to 300-400 m). Professional and
amateur ornithologists collected the observations of colour-ringed individuals in Europe, the
Middle East, and Africa. In several cases, special ring-reading expeditions were organised to
Tunisia to find as many colour-ringed Spoonbills as possible.

The dataset was analysed to identify Spoonbills’ spatial and temporal distribution outside
the Carpathian Basin. For the analysis, three age groups were created: 1) juveniles, 2)
immatures, and 3) adults. A bird was treated as a juvenile in the calendar year (hereafter
cy) of its hatching. A Spoonbill was an immature if it was 2-cy-old or 3-cy-old. A Spoonbill
in 4-cy-old age or older was treated as an adult. Similarly, three time periods were defined
to describe the annual cycle of the birds: the winter period lasts between November and
February when Spoonbills generally occur in their wintering area. Spring was defined as
the period between March and June. During this period, most Spoonbills do their northward
migration and on the breeding ground (in the Carpathian Basin), this is the main period of
their nesting. Autumn was identified as the period between July and October. During this
period, Spoonbills finish their breeding and start their post-natal/post-breeding dispersal,
and then, the majority of the birds complete their southward migration.

We created four maps that represent the distribution of Spoonbills. One of the maps is a
general map that contains all records (including data with no exact date) that were reported
outside the Carpathian Basin. We created maps that show the winter (between November
and February), spring (between March and June), and autumn (between July and October)
distributions. In these maps, two records were excluded where the inaccuracy in the date of
the record exceeded the monthly rate.

The majority of Spoonbills occurred south of the Carpathian Basin. The analysis of the
migration of Spoonbills was divided into two large geographic areas: we separately analysed
the data of individuals detected in South Europe and North Africa. South Europe was defined
as the areas south of the Alps and the Carpathian Basin, generally south of 45 °N, including
the observations from Turkey. North Africa was defined as African territories north of 22 °N
and the observations from Israel were also added to this area. The data were analysed in a
monthly distribution for the three age groups in the case of both geographic areas. If a single
immature or adult individual was detected in the same month in multiple years within the
same geographical area, each observation was added to the number of monthly observations
of the proper age groups in the appropriate geographic area. If a single individual was reported
multiple times in the same month in the same year in a geographic region, those records were
pooled and treated as a single occasion. Records from sub-Saharan Africa and the northern part
of Europe are not available in the proper quantity, thus they were excluded from this analysis.

Finally, we tested the hypothesis that during winter, spring, and autumn, the number of
Spoonbills is the same in Europe (outside the Carpathian Basin) and Africa. The chi-square
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test was applied for given probabilities in the R statistical program (R Core Team 2023).
However, the dataset contains a few Asian records from the Middle East, those records were
not involved in this test.

Results

Geographical distribution

547 different individuals (20.00%) of 2,735 specimens were observed outside the Carpathian
Basin and 1,737 records were collected on them from 28 different countries between May
2003 and February 2023 (Table 1, Figure 1). 525 (19.20%) individuals were reported along
the Central Mediterranean Flyway (in the case of Spoonbills, it is alternatively referred to
as the Adriatic Flyway), from the central part of south Europe (Italy and the western part of
Balkans), the central part of north Africa (east Algeria, Tunisia, and coastal Libya), and the
central part of the Sahel (Mali, Niger, and Nigeria). The majority of Spoonbills were found
in Tunisia (368 individuals, 13.46%) and Italy (174 individuals, 6.36%).

The most important African sites for Spoonbills based on ring readings of Hungarian
specimens lay in the tidal wetlands and salinas of the Gulf of Gabes (Tunisia), with a notable
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Figure 1. General distribution of Spoonbills marked in Hungary with colour-rings between 2003 and
2023 in Europe (outside the Carpathian Basin), Asia, and Africa.

1.dbra A Magyarorszdgon szines gy(r(vel jelolt kanalasgémek &ltaldnos elterjedése 2003 és 2023
kozott Eurdpaban (Karpat-medencén kiviil), Azsidban és Afrikdban
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Table 1. Number of Spoonbills (individuals) marked in Hungary, occasions of their occurrences,
and monthly occurrences in countries, outside the Carpathian Basin. Abbreviations: CB
means the Carpathian Basin

1. tdbldzat A magyar gy(r(s kanalasgémek egyedszama, el6fordulasi eseteinek szama és havi el6-

fordulasai orszagonkénti bontasban, a Karpat-medencén kivil. Roviditések: CB jelentése

Karpat-medence

Country Individuals (%) Occasions Months
Germany 1 (0.04%) 4 9
The Netherlands 1 (0.04%) 3 6-7
France 5(0.18%) 28 5-10
Spain 3 (0.11%) 4 3-4
Switzerland 1 (0.04%) 3 5
Czechia 1 (0.04%) 1 4
Austria (outside the CB) 2 (0.07%) 4 5-6
Italy 174 (6.36%) 618 1-12
Malta 1 (0.04%) 2 6
Slovenia (outside the CB) 3(0.11%) 3 3-5
Croatia (outside the CB) 17 (0.62%) 20 2-6;10
Bosnia & Hercegovina (outside the CB) 19 (0.69%) 28 3-4;8-10
Montenegro 6 (0.22%) 14 3-6;9
Albania 1 (0.04%) 1 7
Romania (outside the CB) 3(0.11%) 3 3-5
Greece 10 (0.37%) 18 11-6;9
Turkey 3(0.11%) 5 1-2;5;9-10
Israel 2 (0.07%) 2 10
Morocco 2 (0.07%) 3 4,11-12
Algeria 15 (0.55%) 28 9-3
Tunisia 368 (13.46%) 921 1-12
Libya 11 (0.40%) 12 1;3;8;,10-11
Mauritania 3(0.11%) 6 11-1;6;9
Senegal 1 (0.04%) 2 3;10
Mali 1 (0.04%) 1 2o0r3
Niger 1 (0.04%) 1 11
Nigeria 1 (0.04%) 1
Sudan 1 (0.04%) 1
Total 547 (20.00%) 1737

concentration of colour-ringed specimens 1) at Thyna Saltpans near Sfax, 2) the archipelago
of Kneiss Island and the coastal areas near to it, and 3) around Djerba together with the
Gulf of Boughrara (Figure 1—4). Besides coastal wetlands, the freshwater reservoirs and
lagoons of Cape Bon play an important role as well, mainly during the migratory periods,
however, some wintering Spoonbills also stayed there. Most African sites are important
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during winter (between November and February) for Spoonbills (Figure 2). During spring
(between March and June), the number of reported individuals is much lower in Africa
and most of them are late birds (Figure 3). In the autumn (between July and October), the
number of reported Spoonbills is higher (Figure 4), however, it is not as high in winter.

The European sites are generally important during migration as stop-over sites, however,
some of them are also essential as wintering sites (Figure 2—4). The most important
European sites based on the readings of Hungarian rings are 1) Busko Lake (Bosnia &
Hercegovina), 2) the river mouth of Isonzo (Italy), 3) the wetlands of Apulia around the Gulf
of Manfredonia (Italy), 4) the wetlands at Trapani (Sicily, Italy), and 5) the wetlands around
Cagliari (Sardinia, Italy).

Three (0.11%) Spoonbills were observed or found north of the Alps between April and
August. These individuals occurred in Switzerland, Czechia, and Austria (Figure 1). Ten
(0.37%) specimens were identified east of the main migratory paths of the Pannonian
Spoonbills. They occurred in east Romania, east Greece, west Turkey, Israel and Sudan
(Figure 1). These observations come from the East Mediterranean Flyway. 13 (0.48%)
individuals were seen west of the main migratory paths of Central European birds in
Germany, the Netherlands, France (along the Atlantic coast and in the Camargue), Spain,
Morocco, west Algeria, Mauritania, and Senegal (Figure 1). These resightings have been
recorded along the East Atlantic Flyway.
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Figure 2. Winter (between November and February) distribution of Spoonbills marked in Hungary with
colour-rings between 2003 and 2023 in Europe (outside the Carpathian Basin), Asia, and Africa.

2.dbra A Magyarorszagon szines gy(r(vel jelolt kanalasgémek téli (november és februar kozoétti) el-
terjedése 2003 és 2023 kozott Eurdpaban (Karpat-medencén kiviil), Azsidban és Afrikaban
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Figure 3. Spring (between March and June) distribution of Spoonbills marked in Hungary with colour-
rings between 2003 and 2022 in Europe (outside the Carpathian Basin), Asia, and Africa

3.dbra A Magyarorszagon szines gy(r(vel jelolt kanalasgémek tavaszi (marcius és junius kozotti) el-
terjedése 2003 és 2022 kozott Eurépaban (Karpat-medencén kiviil), Azsidban és Afrikaban

Migration dynamics

General movement dynamics

The South European records of Spoonbills had a peak (62 cases) in March then declined
slowly until June (from 54 monthly occasions to 38) and finally, steeply reached the minimum
value (15 occasions) by July. From August onwards, the number of observations in Europe
started to increase and reached its maximum (70 cases) by September. During winter (between
November and February), the number of reported events declined (24-42 occasions monthly)
(Figure 5). Spoonbills from the winter period were mainly detected in Italy, however, a few
were reported from Turkey, Greece, and Croatia (Neretva Delta), too (Figure 2).
Contrastingly, the number of observations was the highest during the winter in North
Africa: between November and January, there was a significant peak (154-200 occasions
monthly), while their number dropped by February (39 occasions). Wintering individuals
were detected in Morocco, Algeria, Libya, and principally in Tunisia. Interestingly, there
are two wintering records from Saharan wetlands in Algeria (Figure 2). Between March and
September, the number of records was even lower (5—32 occasions monthly) in North Africa
and reached its minimum in July. From August onwards, the number of reported Spoonbills
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Figure 4. Autumn (between July and October) distribution of Spoonbills marked in Hungary with
colour-rings between 2003 and 2022 in Europe (outside the Carpathian Basin), Asia, and Africa

4.dbra A Magyarorszagon szines gydruvel jelolt kanalasgémek 6szi (julius és oktober kdzotti) elterje-
dése 2003 és 2022 kdzott Eurdpaban (Karpat-medencén kiviil), Azsidban és Afrikaban

started to increase and in October, 94 occasions were reported indicating strong autumn
migration and arrival in North Africa (Figure 5).

During winter, 320 individuals were reported from Africa, 59 from Europe (outside
the Carpathian Basin), and 2 from Asia (the Middle East) (Figure 2). Significantly more
Spoonbills were observed in Africa than in Europe (outside the Carpathian Basin) during
winter (chi-square test: y*> = 179.74, df = 1, p < 0.0001). In spring, 50 specimens were
observed in Africa, 144 in Europe (outside the Carpathian Basin), and one in Asia (the
Middle East) (Figure 3). Significantly more Spoonbills were detected in Europe (outside
the Carpathian Basin) than in Africa in spring (chi-square test: y*> = 45.546, df = 1, p <
0.0001). In autumn, 126 individuals were reported from Africa, 121 from Europe (outside
the Carpathian Basin), and 3 from Asia (the Middle East) (Figure 4). The number of reported
Spoonbills in Europe (outside the Carpathian Basin) and Africa did not differ significantly
during autumn (chi-square test: y> = 0.10121, df = 1, p=0.7504).

Juveniles

Juvenile Spoonbills start to leave the Carpathian Basin after the second half of June:
JAS59 was found on 19 June in Austria, north of the Alps and YRa/R(Bf)Y was photographed
on 30 June in northern Italy (at Staranzano, Isola della Cona) (Table 2). The first yearling
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Figure 5. Migration dynamics of Spoonbills in South Europe and North Africa. All age-groups were
pooled into the proper geographic groups. Turkey was pooled to South Europe and Israel
to North Africa

5.dbra A kanalasgémek vonulasi dinamikéja Dél-Eurépaban és Eszak-Afrikaban. Minden korcso-
port 6sszevonasra kerlilt a megfelelé foldrajzi csoporton belil. A torok megfigyeléseket
Dél-Eurépaval, az izraeli megfigyeléseket Eszak-Afrikaval vontuk 6ssze

(JP0OS) was reported on 31 August in North Africa (Thyna Saltpans, Tunisia) (7able 2).
Based on observations of the colour-ringed juveniles, their migration mainly fell between
August and October with a peak in September in South Europe (Figure 6) and they started to
reach North Africa in larger numbers from the middle of September (Figure 7). There was a
peak in their number in November in North Africa (Figure 7). In the Sahel, a juvenile (JK70)
was found dead on 25 November in Niger (7Table 2). This is the earliest known observation
of a colour-ringed juvenile from sub-Saharan Africa in this project.

Immatures

Immature Spoonbills occurred in North Africa and South Europe in the whole year
(Figure 6, 7). Some immatures stay in North Africa even in the summer: ten 2-cy-old and
three 3-cy-old specimens were observed in June and July in Tunisia (Figure 7). One of them,
a 2-cy-old immature [L/L (GB)] was observed at Lake Ichkeul (Tunisia) on 5 June and 8
August suggesting that likely spent the summer there. L/L (ZN) was observed in Tunisia in
June when it was 2-cy-old and 3-cy-old, too (7able 4). The number of reported immatures
is low (4—15 occasions monthly) between March and September contrasting with the period
between November and January when their number was higher (42-95 occasions monthly)
in North Africa (Figure 7). During southward migration, J225 (3-cy-old) reached Tunisia
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Figure 6. Migration dynamics of juveniles, immatures and adults in South Europe based on monthly
observations (occasions in age groups). Note that most adults were mainly observed in
March and April during the northward migration while immatures had a peak later, in May
and June. All three age groups had a peak in September during their southward migration
6.dbra A fiatal, immatur és 6reg kanalasgémek vonulési dinamikaja Dél-Eurépéban, havi bontas
alapjan (az adott korcsoportban megfigyelt alkalmak alapjan). Az 6regek tébbnyire marci-
usban és aprilisban voltak a tavaszi vonuldsuk csucsén, mig az ivaréretlen madarak vonula-
si csucsa késébb, majus és junius sordn torténik. Az 6szi vonulds csicsa mind a hdrom kor-
csoport esetén szeptemberre esett
Table 2. Early arrival dates of Spoonbills to Europe (outside the Carpathian Basin), North Africa

and sub-Saharan Africa during southward migration

2. tdbldzat Kanalasgémek korai érkezési datumai Eurépaban (Karpat-medencén kivili teriletek),

Eszak-Afrikaban és Afrika szaheli teriiletein az 6szi (déli irdny() vonulas soran

Ring code | Age Country Date of arrival Note
J836 5cy Italy 15 May 2020 seen on 16 April in Hungary
L/L (HE) 16 cy Italy 2 June 2019 seen on 10 May in Hungary
YRa/(Bf)YG 6 cy Italy 7-8 June 2014 seen on 8 April in Hungary
J42H 1cy Austria 19 June 2020 ringed on 17 May in Hungary
YRa/R(Bf)Y 1cy Italy 30 June 2009 ringed on 22 May in Hungary
aG(Bf)/RGR 7cy Tunisia 28 July 2014 seen on 5 May in Hungary
J225 3cy Tunisia 28 July 2014 seen on 26 June in Hungary
JPO5 1cy Tunisia 31 August 2018 seen on 2 July in Hungary
JK70 Tcy Niger 25 November 2016 | found dead; seen on 4 July in Hungary
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Figure 7. Migration of juveniles, immatures and adults in North Africa based on monthly observations
(occasions in age groups)

7.dbra A fiatal, immatur és 6reg kanalasgémek vonulasi dinamikaja Eszak-Afrikaban, havi bontés
alapjan (az adott korcsoportban megfigyelt alkalmak alapjan)

(Cape Bon) on 28 July (Table 2). That is the earliest African record of an immature moving
to the south.

In South Europe, immature Spoonbills had a migration peak in May and their number
was still close to the peak in June (28 and 25 occasions monthly, respectively) (Figure 6).
They occurred regularly in Italy in June and July, too. Some of the birds observed in June
continued their movement and appeared in the Carpathian Basin later (7able 3). Based
on regular observations, four individuals likely spent the whole summer in northern Italy
(Table 4). Another peak in the number of immatures was detected in January (19 occasions)
(Figure 6).

Table 3. Dates of late observations of Spoonbills in North Africa and Europe (outside the
Carpathian Basin) during northward migration

3.tdbldzat Kései kanalasgém megfigyelések Eszak-Afrikdban és Eurépaban (a Karpat-medencén ki-
vul) a tavaszi (északi irdnyu) vonulds soran

Ring code | Age Country Date Note
aR(Bf)/GYG | 8«cy Tunisia 23 April 2016 | seen on 4 September in Hungary
Romania seen between 23 May and 26 August
718 >y (Danube Delta) 13 May 2017 in Hungary
(Bf)Ga/RYR 3cy Italy 12 June 2011 found dead in winter 2011/12in
Hungary
YaR/(Bf)YG 3cy Italy 12 June 2011 seen on 9 July in Hungary
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Table 4. Irregular summer occurrences and oversummering of Spoonbills in Europe (outside the
Carpathian Basin), North Africa, and sub-Saharan Africa. If a single individual stayed long
and observed multiple times the summering is very likely

4. tdbldzat Kanalasgémek nyari el6fordulasai Eurépaban (a Karpat-medencén kiviil), Eszak-Afrika-
ban és a Szahelban. Ha egy-egy egyed hosszabb ideig tartézkodott egy teriileten, az ot-
tani dtnyaraldsa nagyon valészini

Ring code | Age | Country | First observation | Last observation | Days Note
L/L (HE) 2cy | ltaly (N) 12 June 2005 4 August 2005 54 |21 occasions
B/O(ND) | 2cy | Italy(N) 14 May 2007 18 July 2007 66 |23 occasions
Jo27 3cy | Iltaly (N) 15 June 2012 18 July 2012 34 |5 occasions
5 occasionsin 3
179 3cy | ltaly (N) 19 June 2013 28 July 2013 40 |locations; wintered in
2012/13 in Tunisia
L/L (ZN) 2cy | Tunisia 8 June 2008 1 occasion
L/L (ZN) 3cy | Tunisia 14 June 2009 1 occasion
L/L (GB) 2cy | Tunisia 5 June 2006 8 August 2006 65 |2 occasions
B/R (VY) 2cy | Tunisia 25 June 2004 1 occasion
LaY/R(Bf)L | 2cy | Tunisia 25 June 2010 1 occasion
aR(Bf)/GYG | 2cy | Tunisia 23 June 2010 3 July 2010 11 | 2 occasions
aRY/L(Bf)L | 2cy | Tunisia 26 June 2010 4 July 2010 9 |3 occasions
J363 4cy | Tunisia 29 May 2019 1 occasion
B/W(TN) | 4cy | Mauritania 30June 2010 1 occasion
Adults

There are no observations of adults in June in North Africa (Figure 7). During the southward
migration, the earliest record of an adult [aG(Bf)/RGR] was noted at Oued Lebna reservoir
(Cape Bon, Tunisia) on 28 July (7able 2). The number of observations of adults is the highest
in North Africa during the wintering time, between November and January, with a peak in
November and a higher peak in January (83, 68, and 105 occasions monthly, respectively).
The number of observations declined by February and the majority of the adults left North
Africa by May (Figure 7). The latest North African observations of adults were recorded
on 23 April [aR(Bf)/GYG] and 29 May (J363) (both cases in the Thyna Saltpans, Tunisia)
(Table 3). 1t is unclear whether J363 (4-cy-old) had been in Africa since winter and spent all
summer in its wintering site or was an early arrival (Table 4). aR(Bf)/GY G was observed on
23 April and occurred later, in the same year in Hungary (7Table 3).

During the northward migration of the adults in South Europe, the observation events had
a peak in March (44 occasions) and it was still high in April (39 occasions), then declined
sharply by May. The observation events of adults were low between May and August (7-18
occasions monthly) (Figure 6). Interestingly, J718 was on her northward migration in May:
she was photographed in the Danube Delta (Romania) on 13 May and appeared in Hungary
on 23 May (Table 3). Contrastingly, the southward migration started in several cases as early
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as May: J836 was in Venezia on 15 May (Table 2). There were further early observations in
Italy such as the detection of L/L (HE) at Staranzano (Italy) on 2 June, and the observation
of YRa/(Bf)YG in south Italy on 7 and 8 June (Table 2). All three individuals mentioned
above started their southward migration in May or early June. They were observed in
Hungary previously, in the same year. During the southward migration, there was a peak in
September in South Europe (23 occasions). The number of winter observations was smaller
than in the peaks of the spring or autumn migration (Figure 6). Furthermore, the observation
of (Bf)aG/RLG in the Neretva Delta on 17 and 18 February likely indicated an individual
that stopped there during its northward migration (Figure 2).

In sub-Saharan Africa, B/W (TN) (4-cy-old) was observed on 30 June in Mauritania (Banc
d’Arguin) (7Table 4). That individual was observed there several times in winter, too.

Discussion

We analysed the observations of Spoonbills of Hungarian origin outside the Carpathian Basin,
in 28 countries. In those regions, 20% of the Hungarian population was observed and reported.
In winter, a significant part of the population occurred in Africa compared to Europe. Africa
is the main wintering site of the Central European Spoonbill population: 80% of wintering
data came from Africa contrasting the 20% of the European wintering data (Pigniczki 2022).
In spring, a significant part of the Hungarian population was reported from Europe (outside
the Carpathian Basin) compared to Africa. This result indicates that Spoonbills leave Africa in
spring and reach Europe during their northward migration. However, the observation activity
is lower in Africa between March and June because there were no ring-reading trips and
large-scale waterbird counts. Reports indicate that the majority of Spoonbills leave Tunisia
in February/March which is the main African wintering area (Isenmann et al. 2005). It means
that at the beginning of the spring period, most of the wintering birds should be in Africa
but there are only sporadic observations. The increased European observations outside the
Carpathian Basin must be the result of the northward migrating Spoonbills. During autumn, no
significant differences were found between the African and European (outside the Carpathian
Basin) records. It indicates that Spoonbills stopped at several parts of Europe during their
southward migration before reaching Africa. Autumn is the main part of postnuptial migration
between July/August and October (Isenmann et al. 2005). Similarly to the spring period, the
observation effort is lower in Africa during the autumn period.

The majority of Spoonbills occurred along the Central Mediterranean Flyway (which
is also referred as the Adriatic Flyway) because, in the case of Spoonbills, they cross
the Adriatic Sea. Several studies underlined the importance of the Adriatic Flyway for
Spoonbills (Schneider-Jacoby 2008, Pigniczki et al. 2016). The East Atlantic and the
East Mediterranean Flyways are only marginally important for the Pannonian population
(Pigniczki et al. 2016, Pigniczki 2022).

Three Spoonbills of Hungarian origin were reported from north of the Alps in Austria,
Czechia, and Switzerland. Especially, the observations of the single individual in
Switzerland may indicate an undescribed migratory flyway that leads north of the Alps. It is
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known, for example, that a part of the Hungarian populations of Great Egrets (Ardea alba)
and Mediterranean Gulls (Ichthyaetus melanocephalus) follow migration flyways north of
the Alps (mme.hu 2024a, mme.hu 2024b, pers. comm. Hungarian Bird Ringing Centre).
This flyway seems only marginally important for the Pannonian Spoonbill population. One
individual of Hungarian origin occurred in Czechia in April. A bird of Croatian origin was
observed in a Czech Spoonbill colony (Kralj ef al. 2012). It is supposed that the Czech
population originated from the Pannonian population and it is likely that a connection
between the two populations still exists (Kralj et al. 2012, Pigniczki 2017).

Some Spoonbills from the Hungarian population joined the West European population and
appeared in Germany, the Netherlands, Atlantic France, and Spain. Furthermore, Spoonbills
from the Pannonian population reached Scotland (Kralj ef al. 2012). At least, a part of the
adult Spoonbills of Hungarian origin probably shifted their breeding area and they likely
bred in Western Europe, however, the breeding is not confirmed by field observations.
Adults from the East Atlantic population (Denmark and the Netherlands) also appeared
during the breeding period in Hungary and potentially nested, however, the breeding was
not confirmed either in these cases (Pigniczki 2017). These records highlight potential gene
flow between the East Atlantic and the Pannonian Spoonbill populations. Interestingly, a
Spoonbill marked in the Danube Delta was also observed in Switzerland, Germany, and
France in multiple years, however, it is not confirmed whether that bird nested anywhere in
West Europe (Kiss et al. 2022).

South Europe

The South European areas — especially in Italy — bear valuable importance for the Pannonian
Spoonbill population. Individuals of Pannonian origin use the South European sites as
wintering areas, stop-over sites to have food and rest during migration, and finally, immatures
may stay there to summer (Kralj et al. 2012, Pigniczki 2015, 2022, Pigniczki et al. 2016).

Our data indicates a peak in March during the northward migration in southern Europe.
In spring migration, the peaks of adults and immatures were detected in different months:
the bulk of adults were reported in March and April, while the majority of immatures were
detected later, mainly in May and June. In the eastern Adriatic region, there is a migration
peak in March at the coastal sites, while the spring peak was detected between mid-March
and April in Bosnia-Hercegovina (Stumberger et al. 2013). In Sicily (Italy), a peak was
detected in February and March (Ientile e al. 2020). This spring peak may likely be related
to the start of migration of Spoonbills wintering in North Africa. In Italy, the spring migration
is concentrated between late February and early April (Spina & Volponi 2008).

In this study, we identified four immatures that spent the summer in northern Italy, those
birds did not appear in their natal area, in the Carpathian Basin. Summering Spoonbills were
regularly seen in Sicily between 2014 and 2018 in June and July, their maximal numbers
varied between 5-33 individuals (Ientile et al. 2020). Ring readings did not confirm the
summering of individuals of Hungarian origin in Sicily.

During the autumn migration, all age groups had peaks in September in southern Europe.
Based on surveys, Spoonbills have a peak in September in the eastern Adriatic region, too
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(Stumberger et al. 2013). In Sicily (Italy), a marked peak was observed in September and
October (Ientile ez al. 2020). This peak is related to the southward migration, when Spoonbills
migrate through Sicily to their wintering grounds in North Africa, however, a part of them
stay to winter in Sicily as well. Interestingly, our data indicates that the southward migration
starts as early as mid-May and early June when individuals that occurred previously in the
Carpathian Basin started to move to the south and appeared in Italy. Contrastingly, some
adults can be on their northward migration even in May.

The Pannonian Spoonbill population that winters in South Europe has a peak in January,
probably because of the wintering waterbird census and the higher observation effort. In
the Balkans, the number of Spoonbills is moderate in winter compared to the pre- and post-
breeding migrations (Stumberger et al. 2013).

Among European countries, the most wintering individuals of Hungarian origin were
reported from Italy, however, Spoonbill was a rare species in Italy during winter in the
largest part of the country some decades ago. Spoonbills in Italy are still scarcely abundant
and quite localised: there are 20-25 coastal sites where the winterers are distributed.
The Lagoon of Orbetello and the wetlands of Sicily, Sardinia, and Apulia host the most
numerous and stable wintering populations in Italy (Spina & Volponi 2008, Zenatello et
al. 2014). The colour-ringed individuals of Hungarian origin are mainly reported from
the abovementioned localities. In Italy, the number of wintering Spoonbills has increased
from max. 99 individuals in the period 1991-1995 to over a thousand individuals recently,
and was estimated at 1,027 specimens in 2017, 1,365 in 2018, 1,440 in 2019, and 1,210 in
2020 (Pigniczki 2022, Wetlands International 2024). In Sicily, the first wintering group of
Spoonbills was observed in December 1992. Spoonbills have become regular wintering
birds there since 1992, and their maximal numbers varied between 40—105 individuals in
December or January between 2014 and 2018 (Ientile e al. 2020). The system of wetlands
in western Sicily (e.g. the salinas of Trapani and Marsala) plays a key role for Spoonbills
during winter and other periods of the year as well. In turn, the wintering in south-eastern
Sicily is less regular and abundant, probably the abandonment of the practice of salt
cultivation may have adversely affected this species. Despite, there are former salinas
and natural, temporary ponds in south-eastern Sicily, their fish fauna is absent or has little
abundance, therefore, Spoonbills mainly forage on invertebrates such as Branchiopods
in those areas (Surdo 2020). Invertebrates have irregular life cycles because they are
connected to the water level and their density can be low or they may be totally absent
from the area. Therefore, the lack of available food does not make possible a stable or
abundant wintering Spoonbill population in most of the wetlands in the southeastern part
of Sicily.

Italy is the most significant wintering site of Spoonbills of Hungarian origin in the
northern Mediterranean and there are further, known wintering sites in Greece and Turkey
with a few wintering individuals from the Hungarian population (Pigniczki 2022). Besides
Hungarian individuals, Italy is an important wintering area for specimens from Croatia
and Serbia, too (Kralj e al. 2012). Probably, the wetlands of the Balkans and Turkey are
more important for the wintering Spoonbills of Hungarian origin, however, clarifying this
is the task of the future.
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North Africa

In North Africa, the quality of data is very likely biased, because the ring-reading effort
is definitely higher during the wintering period due to the special Tunisian ring-reading
expeditions in November and December, and the survey of wintering waterbirds in January
(Pigniczki 2022). Despite that, our data clearly indicate that North Africa holds essential
wintering areas for the Hungarian population, especially in Tunisia. The relevancy of Tunisia
was confirmed by several studies: the tidal wetlands and Thyna Saltpans in the Gulf of Gabes
are very important for the Pannonian population according to ring readings and recoveries
(Smart et al. 2007, Kralj et al. 2012, Pigniczki et al. 2017, Pigniczki 2022). Besides the
Pannonian population, a massive number of Spoonbills from the Camargue and Italy also
winter in Tunisia (Volponi et al. 2008, Pigniczki 2022, Ferreira et al. 2024, CP, HA, HD &
MAD pers. obs.). The number of wintering Spoonbills was estimated at 4,033 in 2008, 3,447
in 2014, and 5,002 in 2023 during the waterbird census in January in Tunisia (Azafzaf et al.
2015, 2023, Pigniczki 2022). The tidal wetlands in the Gulf of Gabes provide appropriate
foraging areas during all year. We found that the freshwater reservoirs of Cape Bon are also
important for Spoonbills, but mainly during migration periods. The freshwater reservoirs
are temporary habitats because, in the recent dry years, they dried out (M. A. Dakhli pers.
obs.). All these results indicate the outstanding importance of Tunisia along the Central
Mediterranean Flyway. In smaller numbers, Spoonbills from the Hungarian population also
spend the winter in Libya, Algeria, and Morocco (EGA — RAC/SPA waterbird census team
2012, Pigniczki 2022). Probably the importance of Algeria for the Pannonian Spoonbill
population is underestimated, because 830 individuals were observed there in January 2019
(Wetlands International 2024). Despite the valuable number of wintering individuals, the
number of reported colour-ringed specimens is relatively small, probably because of a
lower ring-reading activity. Interestingly, records on wintering Spoonbills from the Algerian
Sahara are known in some cases (Pigniczki 2022), and new observations have been reported
recently, too. Two individuals of Hungarian origin were observed on their Israeli stop-
over sites indicating the Middle East is marginally important for the Pannonian population
(Pigniczki et al. 2016, Pigniczki 2022). Despite several old records of Hungarian Spoonbills
in Egypt until the 1950s, recent and confirmed data are missing from there (Pigniczki 2010,
2022). Only a single record is known with Pannonian origin in Egypt: a specimen marked in
Serbia was photographed at Aswan in 2007 (Pigniczki 2022).

In North Africa, the ecarliest arrival records of adults and immatures were known from
late July, while the first juvenile reached that area in late August. In Tunisia, Isenmann et al.
(2005) supposed that postnuptial migration takes place between July/August and October.
Our results based on ring reading show similar consequences, however, a GPS-tracked adult
arrived in Tunisia on 15 June indicating Spoonbills may complete their southward migration
quite early (Cs. Pigniczki unpublished data).

Prenuptial migration happens in February/March in Tunisia (Isenmann et al. 2005). Our
ring-reading data indicate that the majority of Spoonbills leave North Africa by the end
of March, however, a few may stay there even in April and these late African individuals
do appear in the Carpathian Basin. Furthermore, we know an adult individual that was



112 ORNIS HUNGARICA 2024. 32(1)

observed in Tunisia in late May, however, we do not know any other previous and subsequent
movement of that bird. These late records indicate that the northward migration of adults on
a population level could be a longer process and probably takes place between February and
April/May. According to the data of GPS-tracked adults, it is confirmed that the northward
migration starts in February and other individuals may start it in the last third of April (Cs.
Pigniczki unpublished data).

Ring readings confirmed that immatures may stay in North Africa during the summer
period, however, their exact number and detailed movement are unknown because of the lower
observation effort. Likely, immatures stay longer in North Africa than adults. Records on
colour-ringed adults are missing from June in North Africa. Smart et al. (2007) hypothesized
that Africa is the ‘kindergarten’ of the Spoonbills because they occur there during the whole
year, however, they mentioned that more evidence is needed to support this hypothesis.
Isenmann et al. (2005) suppose that the Tunisian observations in May and June are the results
of observations of immatures and considered the records from early July as early arrivals. The
first Tunisian ring-reading of an adult happened in late July, however, a Spoonbill tracked with
a GPS device reached Tunisia on 15 June (Cs. Pigniczki unpublished data). Thus, we rather
think that both late/early adults and summering immatures can be observed during summer
in the flocks of Spoonbills. Despite having more records on summering immatures in North
Africa than fifteen years ago, the situation is still unclear. It seems that immatures follow very
different strategies: in unknown numbers, they may spend the whole summer in Tunisia, while
some of them migrate northward to summer in Italy (and probably other parts of Europe), and
others may reach their natal areas in the Carpathian Basin (Pigniczki 2009).

Sub-Saharan Africa

Only a limited number of data came from sub-Saharan Africa. Records are known from a
wide range of the Sahel between Mauritania/Senegal and Sudan (Pigniczki 2022). Spoonbills
visit that area to winter there, however, even the adults likely stay there during the summer
in certain conditions. In small numbers, Spoonbills of Pannonian origin regularly cross the
Sahara (Smart et al. 2007, Pigniczki 2010, 2022, Kralj et al. 2012).
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