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FIRST BREEDING OF WHITE STORK

(Ciconia ciconia L., 1758)

IN PROVINCE OF BERGAMO (LOMBARDY)

Roberta Castiglioni', Gianfranco Alessandria !, Davide Guadagnini2

1 Centro Studi Fauna Vertebrata “Luigi Cagnolaro” - Societa Italiana di Scienze Naturali — Milan, Italy
2 Parco Faunistico Le Cornelle — Bergamo, Italy

Methods and results

In 2017 a pair of White Storks nested on the aviary
(1000 m?) of “Le Comelle Faunistic Park" in Valbrembo
(Bergamo) at a height of 12 m, using as a support base
an aviary support pole. The nest was built on the side of
the aviary which is just a few meters from a very busy
city road, especially during the weekend. There are 19
storks inside the aviary, some of which form reproductive
pairs.

In 2015 and 2016 a ring-less male was observed on the
aviary and began to built the nest, but no female arrived.
This year a male arrived at the site on January 19 and a
ring-less female on March 7 forming a breeding pair that
was monitored daily in the various stages of
reproduction. At the end of March incubation started. At
the end of April (T° 8-16) hatching took place and four
chicks were bom. On May 5 using a truck with lift
platform, the nest was closely inspected making visible
the emergence of the chicks hatched. Both male and
female were feeding them.

The nest was built with dry branches and inside there
was straw. Growth of the chicks has been monitored
daily until their first fly, at mid of July. Since July 13, one
of the four chicks has never returned to the nest. The
other three young storks still remained near the nest
untill August 10, than finally leave the nest, while adults
will stay there until mid-September.
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Summary
We described the first nesting of White Stork in the province of Bergamo
(Lombardy), that occurred in Valbrembo in 2017.

Introduction

This species is listed on Annex | of the EU Birds Directive, Annex Il of the Bern Convention and
Annex Il of the Convention on Migratory Species. The species is protected according to article
2 of the low 157/92. The European population is estimated at 224,000-247,000 pairs and the
trend is i ing (BirdLife I ional 2016). In Italy, is protected from 1937 and 220-230
pairs are estimated in northwest of the peninsula (Gustin. et al. 2016).The White Sork became
extinct as a breeding species in Italy during the 16th century (Brichetti & Fasola 1993; Aimassi
2002). The main reasons were probably related to habitat changes, to human persecution and
shooting, also for food purposes (Gallo-Orsi et al. 1995). Today, hunting is still the most
common cause of mortality of White Sork migrating over Italy, followed by collision with electric
lines. In the last century, in 1959, a new nesting was repeated in Piedmont near Biella (Boano,
1981). Successively, there was an eastward expansion that involved Lombardy where the first
attempts to nest took place in Pavia in 1978 (Gargioni 2016). In 2008, in Lombardy, 13-15 pairs
were estimated with the increase of nesting (Vigorita & Cuce, 2008). In 2016, LIPU reported 77
breeding pairs in Lombardy, in the province of Brescia, Lodi, Mantova and Pavia, with 165
flegdged (Coruzzi P., gruppo lavoro LIPU cicogna bianca). No attempts of nesting have ever
been reported in the Bergamo province until the spring 2017.

Phots Robarts Cortighons

Conclusion

This is the first confirmed Ciconia ciconia breeding in Bergamo province. Our report suggests
that, as it happens near many breeding centres and zoos, the presence of some white storks
inside the aviary of the park may attract wild storks in the area.
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REGNO:

« Specie gregaria con forte legame al nido

Animalia

PHYLUM:

Chordata

SUBPHYLUM:

Vertebrata

CLASSE:

Aves

SOTTOCLASSE:

Neornithes

SUPERORDINE:

Neognathae

ORDINE:

Ciconiiformes

FAMIGLIA:

Ciconiidae

GENERE:

Ciconia

SPECIE:

Ciconia ciconia (Cicogna bianca)

» Lunghezza
» Apertura alare 155-165 cm
> Peso

(punta becco - piede) 100-102 cm

2,3-4,4 kg

* Migratore regolare
 nidificante
* parzialmente svernante

» Popolazione mondiale: ~ 700.000 coppie
» Popolazione europea 450.000 coppie
» Popolazione italiana: 350 coppie vor | om LEAST - I o=, = A=
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In Europa é diffusa in 35 paesi, con una maggior abbondanza nei paesi orientali, in
particolare la Polonia prevale con piu di 50.000 coppie (Belardi et al, 2004)
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« CONSISTENZA POPOLAZIONE LOMBARDIA 2015-2020

Incremento percentuale coppie in riproduzione
946%

140 915% 1000%
900%
784%
120 738% ;
100
592%
80

Totale nidi
Incremento

800%
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60 s 119 12 400%
40 77 300%

200%
5o 100

100%

0 0%

2008 2015 2016 2017 2018 2019 2020
Anno

mm Totale nidi  ====Percentuale crescita

Fonti: (Vigorita & Cucé, 2008) e (Rapporti LIPU 2015 — 2020)

» 1°nidificazione in ltalia 1958 a Biella (Piemonte)
» 1° nidificazione in Lombardia 1978 (Pavia)
» 1985 primo Centro cicogne a Racconigi (Piemonte)




£ PARCO
ADDA SU
Centro Cicogne Castiglione d’Adda (LO-CR)

— ) E—
——

]
‘.
|

| QS =
i




PARCO
ADDA SUD

Parco Adda Sud

Parco Regionale dellAdda Sud

RALLENTARE
cicogne in volo
a bassa quota
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INDAGINI SCIENTIFICHE

« BIOLOGIA RIPRODUTTIVA E SUCCESSO ALL’INVOLO
Monitoraggio 2021-2022

» ETOLOGIA Cure parentali/ruolo maschio- femmina




Legenda

INDAGINI BIOLOGIA RIPRODUTTIVA E SUCCESSO ALL'INVOLO | Nidificazioni 2020

MONITORAGGIO 2021-2022 S
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» 17 comuni monitorati (BG, LO, CR, PV)
> 100 nidi monitorati (57 nel 2021; 43 nel 2022)

> 70 giornate di campo (560 ore) e G Martua

Mantova

» 350 ispezioni col drone (DJI mini 2)

» 175 ore di volo




REPRODUCTIVE SUCCESS OCCURRENCE %

Hatched eggs/eggs
Young at 1 month/eggs
Fledged/eggs

Young 1 m/hatched eggs
Fledged/hatched eggs

Fledged/young at 1 month

2021

70,63%
52,94%
40,54%
74,40%
58,33%

83,33%

2022

73,50%
57,60%
55,37%
83,08%
80,95%

98,15%

Totale

71,92%
55,17%
48,28%
78,82%
71,90%
92,53%

2021
Eggs/nest 36 4,25
Hatched/nest 43 3,09

Young at 1 month/nest 46 2,37

Fladged/nest 32 181

1,04

1,31

1,40

1,42
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29

40

43

42

2022

4,31

3,25

2,60

2,52

0,65

0,97

1,06

1,05

DS

2021 + 2022
65 428 0,89
83 3,17 1,16
89 2,48 1,26
74 2,22 1,28




BREEDING SUCCESS OF WHITE STORKS (CICONIA CICONIA)

IN NORTHERN ITALY (LOMBARDY)

Roberta Castiglioni

' DARWINRi zione Naturalistica — Milano (

Rearcat Dz
NrumaLsnca
Mail: darwin@darwinnatura.it

INTRODUCTION

The gaps in our understanding of White Stork ethology in Europe are quite evident. Certain aspects, such as the
breeding behavior of the Italian lation, remain larly when it comes to data about clutch size
and brood size in the first two weeks after hatching. The dlfﬁcultles of observing nesting activities within the nests
have i to this lack of ge. Given that White Storks are altricial species and the majority of chick
mortality occurs during these initial two weeks, the existing survival data (whether fledged or hatched) are often

and
AIMS

The research aims to gather data on breeding biology for
comparison with other European countries and to provide insights
into currently unknown reproductive phases.

Stork copulation

Nest with eggs

METHODS T

] - 2
o Data used are based on succesfully pairs. Since e oo
deposition is asynchronous, nests were

examinated more times in the spawning period g
and in the first few days of incubation. We Data come from:

Ld Ld
consider “hatched” the chicks of 1-7 days. This is . . .
r n l O O gl C a important to calculate correctly the reproductive 100 HPa (nesting pairs) (57 in 2021; 43 in 2022) Fieldwork was carried out:

success because, during these first days, many 278 eggs examined
oung storks die. We consider fledged the youn:
young ged e young 70 field observation days (560 h)

present in the nest older than 50 days.
O n gr e S S 350 drone inspections (DJI mini 2)

RESULTS

REPRODUCTIVE SUCCESS 'OCCURRENCE % 1
Nests |Mean| DS |Nests| Mean DS |iNeStsiiiVieans DS,

2021 2022 Totale

Se pte m b e r 5_9, 2 O 23 Hatched eggs/eggs 70,63% 73,50% 71,92% 2021 2022 202142022
Varese, University of Insubria R e

428
Fledged/eggs 40,54%  55,37% 48,28% Hatched/nest 43 309 131 40 325 097 8 317 116

2,88

2,22

Fladglings:> 50 days

vV

» 2021/2022 (March-September)
. » Lombardy districts (BG, CR, LO, PV)
» different types of habitat structure/supports

Y VvV

52,94% 57,60% 55,17% Eggs/nest 36 425 104 29 431 0,65 65

Young 1 m/hatched eggs 74,40% 83,08% 78,82%

Youngat 1 month/nest 46 2,37 140 43 2,60 1,06 89 1,26
Fledged/hatched eggs 5833%  80,95% 71,90%
Fledged/youngat 1month  8333%  98,15%  92,53% Fladged/nest 2 18 as 2 252 105 e
CONCLUSION Inother conites
Data differs from other studies, highlighting the need for ized data collection to Poland appiies a similar data collection methodology recording hatched eggsfiaid: 76% (Kosicksi. 2010).
the link between reproduction and the environment. White storks indicate habitat health in Central e e e e 3 o Germen 3.94 (Kaniz & Stachowiak, 1967), Hungary
Europe, tied to food, nests, and weather. Italy's reproductive factors need more study. a M,,f el Poland 3 '” (Kosicksi, 2]0‘0)
(1963) suggested 2.0 fledglings per pair for stability; Bairlain & Zink (1979) proposed 2.8. Despite Mean fladged size (fadgedinest): Turkey 2.71, Poland 2.08 (Kosicksi, 2010, Germany 1.5 (Struwe & Thomsen),

Lombardy’s population rise, if 2.2 breeding success maintains stability remains uncertain. Switzeddand 1.7 (Moritzi, 2001), Croaba 2.8 (Schneider, 1988), Greece 3.01 (Goutner, 1995)




* INDAGINI COMPORTAMENTO RIPRODUTTIVO

NATURAL]STICA

» 3 siti di raccolta dati: Zerbolo (PV), Castiglione d’Adda (LO), Valbrembo (BG)
> N° di coppie osservate: 18 (identificate &' e )

» Osservazioni focali (focal sampling): 8 ore (h 9.00-17.00)

» 35 giorni di campo (280 ore) febbraio-luglio

Etogramma

* Incova

 In piedi al nido

* Rotazione uova

» Manutenzione nido

* Involo (direzione involo)
* Ritorno al nido

* Rigurgiti




ACCOPPIAMENTO .
E IDENTIFICAZIONE SESSO DEI SOGGETTI R
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IMPORTANZA DELL'INANELLAMENTO




« DEPOSIZIONE E CURE PARENTALI




PARENTAL CARE IN WHITE STORK (Ciconia ciconia)

Roberta Castiglioni ! & Alberto Simoncelli 2

"DARWIN Ricerca e Divulgazione Naturalistica— Milano (Italy)
2 Universita degli Studi di Milano

Mail: darwin@darwinnatura.it

INTRODUCTION

Lack (1969) estimates that 92% of birds forms pair bonds, but emphasizes
that pair bond and biparental care are not synonymous. Cockbum (2006) METHODS RESULTS
estimates that 81% of species makes biparental care. White Storks form
strong pair bond but the breeding behavior is poorly known. ]

Y

Site Selection: Lodi — Pavia — Bergamo

» Time spent by each individual:

1 i <
AIMS Bpaire * Incubating
» 5 pairs with sex identified before incubation « Standing at the nest
The research focused on biparental care and reproductive behavior. {riogs ornafual markings). * Offthe nest
Both males and females incubate eggs and care for the brood, but: » February-July 2022 » N°of times each parent turned the eggs

v

Focal animal sampling: 9:00 AM - 5:00 PM
7 behavior categories identified for ethogram .

270 observation hours i » N° of times adults exchange at the nest
Division of the study period into 4 phases. > Frequency of nest maintenance acts

» N° and frequency of feeding acts for chicks

v

Al

Al

Phase 3 position (n=64 h)

21° Italian

Ornithological
Congress

sence of both partner at the nest
N° Feeding acts for chicks (g, 9)
pralie  fscore

Maintenance actions of the nest
0,506

September 5-9, 2023
Varese, University of Insubria

Rearrangement occur at most once a day.
Duration: 1-3 minutes.
Primarily carriod out during the Brooding

phase and Phase 1.
Average

33

No significant behavioral differences based on gender, in the rearing of offspring. [OEG=7 10]
Meales and females implement an equal division of roles throughout the breeding season

The decrease in the number of regurgitations during the various weaning phases is statisticaly significant

As time goes by, parental nest changes become less frequent, in ine with the decrease in the number of feeding acts for chicks &
There is a noticeable trend of increasing duration of the time spent away from the nest across the different weaning stages.

The time spent standing next to the partner on incubation duty is limited to moments of duty change, egg rotation, and partner monitoring. These observations contrast with iterature.

R X

CONCLUSION
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« UP-DOWN DISPLAY E BILL CLATTERING

SEXUAL DIMORPHISM IN THE ACOUSTIC SIGNAL OF THE
EUROPEAN WHITE STORK (CICONIA CICONIA, L. 1758): A

PILOT STUDY

October 2021

DO 10.13140/RG.2.2.18794. 85446

Conference: ¥| Convegno Nazionale della Ricerca nei Parchi - Bussolengo /Verona) 1-3 Ottobre

2021

M Roberta Castiglioni - &) Rosaria Santoro

La frequenza dominante e la durata degli elementi
varia significativamente tra i due sessi!

SEXUAL DIMORPHISM IN THE ACOUSTIC SIGNAL OF THE

EUROPEAN WHITE STORK (CICONIA CICONIA, L. 1758):
A PILOT STUDY lr

Roberta Castiglioni (1,2), Rosaria Santoro (1) i : PALP A/[\)R&\O

1DARWIN Ricerca e Divaigazione No.ra stca ~ Mikano - iy
2Cenro Stodi Founa Verebrata Luig W70 (Societd Raliona i Sceenze NatroW) —Aiano - maty

INTRODUCTION The noninvesive call-based sexing
oflxdsbrgenesanmg body measurements, or cloaca invers

=5 This method does not requise the capture and manipulaton
difierences in the voces of monomorphic birds may

The European white stork is knowan to have no readily chsavabie sexual , howre
in head measurements {depth and vidth of the bill) (Cvidertnia et al, 2006) ovis 3 infguing acousSC communicaiion. behaviour by Clapping i mandibes fogether
a katakata-kata' sound, called ‘clatier”. Both sexes of e Europeanwihie ) ce ciaier in fhe context of caishin and in aconsiic siuations, troughout the
¥ morphology in the Eurcpean vihs uld predict an' associated sexal dinorphsmoficel=r. In fhis preiminary study,
i fiship and norremuriship conlexs, o defermine vhefer

clatter and fhree tempora measu (table ). @ (|Ol) {Sasaharaefal 201‘

females and males datter (Fig.1). To obtain frequency measurements, power specira (fequency resolution, ! generated for ten elements ofemh
fourtzen datters (Fig.1). The temp ture of clatter and the [0| was analyzed manually using an onscr: with sound spectrogram. Fourteen
Phasespace plots were buld in oder o visually analyse the rhythm of the datiers of the subjects (Ravignani 2017). Statystical analyses:
The Mann Whitney U non parametrc test wasused to establish stafisical significance between sex by using R-siaisics sofware.

AcousTic
[ 71.(H2) Fandamental frequency | 69630 | 70,14 | 69333 | a0s3
‘ Oominant trequency (£3) (e} | FreSUeney 3t the highestpeakol | 510 | 393,34 | 248813 | 22635
g { amglitude
t b Elements duration () Element duration perclatter | 00105 | 00032 | 0,013 | 0,003
' . ’ ’ ' ' Clatter duration (s) Total duration of the clatter 75 294 655 2565
= | ‘ t t l L | Number of elements Number of eiements perclatter | 5701 | 3063 | sas7 | 2375
3| pr3 : . 14 g Number of elements per clatter
s e ——— NiC fTotal duration of the claver | 0,143 | 0038 | 0128 | 0023
F1 — 1o 2

Figuret Spectogrem of e cleter sequence. X shows eilemens nd he 1.On Telef: fe
POve 30eCTe BEN e 10 fequency pesis 1 and 73, seeex)

RESULTS 70 6 T g
) AcousTiC PARAMETERS P @ @ )

Dunsen cleiemenh o

phase-space plots (Ravignani, 2017)

RHYTHMIC PATTERNS

i " lssnwnnmeomﬂvhnes\o«(ﬁdafuﬂaaaal 2004). Bl marphology also may afiect the movement of the
;alsmdoovseq.lentyhemmon ofeiememsnmsspm(\bb@\aal 2015). Finally, the prefiminary analyses of pasiem of rhy@m shows that the clatier of Male
seems to be isochronous and Females showss a repesiion of riangles along the diagonal viich could correspond to specific modfs (Ravignani, 2017). In the future, it could
be interesing to conduct a correiation analyss beween bll morphology and acousSic structure 10 gain insight into the causasion of the sexual dimorphism in the acoustic
signalss and analyze rhytm in the couple courtship contet.
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