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Abstract - The Black Stork Ciconia nigra, following an expan-
sion on European scale, started breeding in Italy in 1994 with one pair 
in the Piedmont Region and one in the Calabria Region. Since then, 
the breeding pairs established in Italy have progressively increased 
up to 18 in 2016, and they are currently in Piedmont, Lazio, Cam-
pania, Molise, Apulia, Basilicata and Calabria. However, the number 
of breeding pairs could be higher than 20, as indicated by records 
and observations of adults and juveniles, during the breeding period 
in potentially suitable nesting areas. Despite the low population den-
sity in Italy, the trend in the breeding population in Northwest and 
in Southern Central regions seems to show a slight and high increase 
respectively. Productivity, breeding success and fledging rate have 
been considered and analysed. A difference between the two macro 
areas has been found in the choice of nesting sites, which is on trees 
for Northwest couples, and cliffs for Southern Central couples. It is 
necessary to further explore the reason why the small Northwest popu-
lation does not show any increase and range expansion compared to 
the Southern Central one.

Key words: Ciconia nigra, Italy, monitoring, breeding biology, 
trend, nest site selection.

Riassunto - La popolazione di Cicogna nera, Ciconia nigra, nidifi-
cante in Italia nel periodo 1994-2016.

La Cicogna nera Ciconia nigra, in seguito ad un fenomeno di 
espansione su scala europea, ha iniziato a nidificare in Italia nel 1994 
con una coppia in Piemonte ed una in Calabria. Da allora le coppie 
nidificanti accertate in Italia sono progressivamente aumentate fino a 
18 nel 2016, distribuite in: Piemonte, Lazio, Campania, Molise, Puglia, 
Basilicata e Calabria. Tuttavia diverse segnalazioni ed osservazioni in 
periodo riproduttivo di adulti e giovani in aree potenzialmente idonee 
alla nidificazione della specie, lasciano ipotizzare un numero di coppie 
nidificanti superiore a 20. Nonostante la consistenza della popolazione 
sia complessivamente bassa, l’andamento delle popolazioni nidificanti 
nell’ Italia nord-occidentale e centro-meridionale mostrano, rispetti-
vamente, un incremento moderato e un forte incremento. Sono state 

approfondite la produttività, il successo riproduttivo e il tasso di involo. 
Una differenza tra le due macro aree si riscontra nella scelta del sito di 
nidificazione, su albero per le coppie del Nord-Ovest e su roccia per 
quelle del Centro-Sud. Da approfondire il motivo per cui la piccola 
popolazione nord-occidentale non mostra segni di crescita e di espan-
sione geografica rispetto a quella dell’Italia centro-meridionale.

Parole chiave: Ciconia nigra, Italia, monitoraggio, biologia ripro-
duttiva, andamenti, selezione dei siti per la nidificazione.

INTRODUCTION
The Black Stork Ciconia nigra has the largest breed-

ing range among the Ciconiidae, which goes from Portu-
gal to China, with a distinct population in South Africa 
(del Hoyo et al., 1992), and a world population estimated 
around 32,000-44,000 individuals (AEWA, 2013). The 
breeding population in Europe is currently estimated to 
be around 9,800-13,900 couples and classified as Least 
Concern (BirdLife International, 2015). After the strong 
decrease occurred during the XIX century and in the first 
decades of the XX century, the European population has 
been increasing in the last decades, especially in several 
countries of Central Europe where extinction occurred in 
the past, due to uncontrolled hunting and excessive for-
est exploitation (Cramp & Simmons, 1977). The positive 
trend of the population coincided with the decades ‘70, 
‘80 and ‘90, with the colonization of several countries, 
among which Italy, and further increase of the populations 
of Central Europe (del Hoyo et al., 1992; Dornbusch & 
Dornbusch, 1996; Horman & Richarz, 1996; Hormann, 
1999; Snow & Perrins, 1998; BirdLife International, 
2004; 2015; Alexandrou et al., 2016). Even if in Italy 
there is no documented evidence of its historical presence 
as a breeding species (Boano, 1992), it is likely that the 
process of colonization is not a new one, but a return of 
the species dating back to the XIV - XV centuries. Subse-
quently, starting from the XIX century, reports of the spe-
cies essentially refer to killed and collected specimens or 
specimens observed during migration (Bordignon, 2005; 
Bordignon et al., 2006).

In Italy, the first breeding attempts were established in 
1994 in Piedmont and Calabria (Bordignon 1995; Mordente 
et al. 1998). The colonization continued with an increase 
in the number of couples and a breeding range expansion, 
which currently regards Basilicata, Apulia, Campania, 
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Lazio and Molise (Bordignon, 1999; 2005; Bordignon 
et al., 2003; 2006; 2007). In 2002 and 2003 there have 
also been some nesting attempts in Lombardy, but there 
has not been any laying of eggs (Bordignon et al., 2009).

In order to monitor the presence of the species in each 
region and to follow the colonization and study its repro-
ductive biology, in 2003 an ornithological workgroup was 
created, which is called G.L.I.Ci.Ne. (Gruppo di Lavoro 
Italiano sulla Cicogna Nera). This group has been moni-
toring the breeding pairs every year and therefore has ac-
quired data in Italy, with regard to the chronological evo-
lution and the reproductive biology of the species. The 
purpose of this research is to provide an update about the 
population of Black Stork breeding in Italy, contributing 
to add information about the species in Europe and sup-
porting conservation policies at the national scale. These 
issues have been addressed by looking more deeply at the 
numerical trend of the two Italian populations, their pro-
ductivity, breeding success and fledging rates.

MATERIALS AND METHODS
Following the evidence of the first nesting pairs in 

Piedmont and Calabria, the G.L.I.Ci.Ne. monitored the 
suitable sites for the species with the support of local 
ornithologists. The records of nests or individuals with 
breeding behaviours (transport of material for nest con-
struction, courtship, constant attendance of a couple in a 
site, etc.) led to a deepening by the regional coordinators. 
Therefore, the nesting detection led to a nest monitor-
ing with periodic but constant visits, spread over time to 
avoid disturbance.

The observations at the nests were made from a safe 
distance using telescopes up to 60x in order to avoid dis-
turbing the breeding pairs. The visitation frequency varied 
according to the availability of observers; in any case, vis-
its were made during the breeding season – mid March/
early August (Brichetti & Fracasso, 2003; Bordignon, 
2005) – when it was possible to collect data on the depo-
sition, the number of nestlings and the number of fledged 
juveniles. The reproductive parameters, like productiv-
ity (fledged juveniles/territorial pairs), breeding success 
(fledged juveniles/pairs having laid eggs) and fledging 
rate (fledged juveniles/pairs having bred nestlings), refer 
to Cheylan (1981). The trends of time series have been 
calculated using TRIM software (Pannekoek & Van Str-
ien, 2013). The difference between the averages has been 
verified using the Student t-test.

RESULTS
In the period 1994-2016 a number of 179 found nest-

ing has been counted in Italy (average 7.7, st. dev. 4.7; 
range 2-18 pairs) which have led overall to the fledging of 
414 juveniles (Tab. 1).

The colonization started contemporarily in two differ-
ent regions, Piedmont and Calabria, situated respectively 
in the North and South of Italy. The two couples from 
Piedmont started breeding on trees, while the couple from 
Calabria started breeding on cliffs. Since then, the North-
west couples have always been breeding on trees, while 

the Southern Central couples have been breeding on cliffs 
(Figs. 1 and 2). A breeding-site fidelity has also been ob-
served, with changes over the years of nesting site of a few 
tens of meters, confirming what is already known from 
the literature (cfr Strazds, 2011; Strenna et al., 2016).

In the considered period 75.4% of the couples es-
tablished on the territory have been reproducing. Fig. 3 
shows the breeding range updated to 2016.

The number of breeding pairs has been increasing over 
the years (Fig. 4). After a first period of swinging, starting 
from the year 2000 there has been a strong increase in the 
whole of Italy and in Southern Central Italy; since 2002 
there has been a moderate increase in Northwest Italy. 
The TRIM analysis shows a continuing increase, with a 
high increase (P<0.01; average rate: 0.088±0.006) for all 
Italy, a high increase (P<0.01; average rate: 0.123±0006) 
for Southern Central Italy and a slight increase (P<0.05, 
average rate: 0.027±0.011) for Northwest Italy.

In Tab. 2 the overall reproductive parameters for Italy 
are summarized and classified on the basis of the two dif-
ferent geographical areas.

The comparison between the average productivity of 
the couples of Northwest Italy and Southern Central Italy 
does not show a significant difference between the two 
average values (t=1.35, P=0.19).

The overall trend in productivity within the period 
1994-2016 (Fig. 5) grew over the years compared with 
the average value, after a start with rather low values. The 
overall trends in breeding success and fledging rate (Figs. 
6 and 7) almost overlap: they also show an initial period 
with low values, followed by a value increase in subse-
quent years and a stable adjustment with very noticeable 
periodic oscillations of about 5 years.

The values of the reproductive parameters are in line 
with the evidence found in other European populations 
(Tab. 3).

DISCUSSION AND CONCLUSIONS
The Black Stork, after a very long period of absence, 

has returned breeding in Italy following an expansion 
phenomenon of the species regarding Central and South-
ern Europe (BirdLife International, 2004; 2015). The first 
couples have been observed in two regions contemporar-
ily: Piedmont (Northwest Italy) and Calabria (Southern 
Italy). From the first 3 couples found in 1994 (however 
nesting could have started earlier without being detected) 
we go up to 18 couples in 2016. To these, additional 3-4 
couples should be added but nesting has not been verified 
yet.

These couples are located in Campania, Molise and 
Apulia, but the nests have not been found so far, there-
fore they cannot be defined as nesting pairs. As the spe-
cies is quite elusive, it is not always easy to find the nest, 
especially in impassable areas. Similar situations are 
also found in other European countries (Zielinski et al., 
2011; Gendre et al., 2014; Pojer & Vo Itechovska, 2016). 
The process of growth seems to be in line with that of 
other European countries, however showing a very low 
increase in Northwest couples compared to the high in-
crease in Southern Central couples (Fig. 4). In several 
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Tab. 1 - Numbers of breeding pairs and fledged juveniles in Italy during the period 1994-2016. / Coppie 
nidificanti e giovani involati in Italia nel periodo 1994-2016.
a) territorial pairs / coppie territoriali; b) pairs having laid eggs / coppie che hanno deposto uova; c) pairs 
having bred nesting / coppie che hanno allevato la nidiata; d) fledged juveniles / giovani involati.

Year Piedmont Lombardy Lazio Campania Molise Apulia Basilicata Calabria ITALY
a b c d a b c d a b c d a b c d a b c d a b c d a b c d a b c d a b c d

1994 2 1 1 4 1 1 1 4 3 2 2 8

1995 3 1 1 3 1 1 1 2 4 2 2 5

1996 2 2 2 4 2 2 2 4

1997 3 1 1 4 1 1 1 2 4 2 2 6

1998 2 1 1 3 2 1 1 3

1999 4 1 1 3 4 1 1 3

2000 3 0 0 0 1 1 1 4 1 1 1 4 5 2 2 8

2001 3 1 1 3 1 0 0 0 2 1 1 4 6 2 2 7

2002 1 0 0 0 1 0 0 0 2 2 2 6 4 2 2 6

2003 2 2 2 6 1 0 0 0 2 1 1 3 5 3 3 9

2004 2 1 1 4 2 2 2 7 4 3 3 11

2005 2 0 0 0 4 2 2 7 6 2 2 7

2006 3 2 2 6 4 3 3 11 7 5 5 17

2007 5 4 4 10 5 4 4 14 10 8 8 24

2008 3 3 3 8 1 0 0 0 4 4 4 12 8 7 7 20

2009 3 3 3 11 1 0 0 0 1 1 1 2 5 4 4 15 10 8 8 28

2010 3 3 3 11 1 1 1 4 6 5 5 16 10 9 9 31

2011 3 3 3 9 1 1 1 3 6 5 5 16 10 9 9 28

2012 3 3 3 8 1 1 1 2 2 2 2 8 6 6 6 17 12 12 12 35

2013 4 3 3 6 1 1 1 3 2 1 1 2 6 4 4 14 13 9 9 25

2014 4 4 4 11 1 1 1 3 1 1 1 2 2 0 0 0 7 6 5 18 15 12 11 34

2015 4 3 3 9 1 1 1 4 1 1 1 3 2 2 2 8 8 8 8 22 1 1 1 2 17 16 16 48

2016 4 3 3 10 1 1 1 4 1 1 1 2 1 1 0 0 2 2 2 8 8 7 6 19 1 1 1 4 18 16 14 47

Tot. 68 45 45 133 2 0 0 0 5 3 3 11 8 8 8 21 1 1 0 0 10 7 7 26 77 64 62 201 8 7 7 18 179 135 132 414

Fig. 1 - Nest on the tree in Northwest Italy. / Nido su albero in Italia nordoccidentale. (Foto / Photo Giorgio Turri).

BrEEdINg POPuLATION OF BLACk STOrk, CICOnIa nIgRa, IN ITALY BETWEEN 1994 AND 2016
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European countries, both western and eastern, there is an 
increase in Black Stork number. Significant increases are 
registered in Luxembourg, Hungary, Poland and Ukraine. 
Increases are also recorded in France, Germany and the 
Czech Republic (Dzyubenko & Bokotey, 2011; BirdLife 
International, 2015; kalocsa & Tamas, 2016; Lorge, 2016; 
Denis & Brossault, 2016; Pojr & Vo Itechovska, 2016). 
However, in none of these countries, although there are 
rapid and significant increases in the number of couples 
(in some cases considerably faster and more substantial 
than those recorded in Italy), there are literature data 
about trend analysis by statistical methods. A decrease 
is reported in the Baltic countries (Sellis, 2000; Strazds, 
2011; BirdLife International, 2015) and is attributed to 
the strong disruption of excavation work in forest areas. 
Another interesting comparative aspect is relative to the 
number of couples which manage to have fledged juve-
niles; it is equal to 97.8% in Italy (present work), similar 
to 97.3% found in France (Gendre, et al., 2014), but it is 
between 23% and 40% in Belarus and between 39.6% and 
74.6% in Latvia (Strazds, 2011). Such low values are due 
to both anthropic disturbances caused by forestry work 
and predation (Strazds, 2011). Both of these factors were 

Fig. 2 - Nest on the cliff in Southern Italy. / Nido su parete rocciosa in Italia meridionale. (Foto / Photo Maurizio Fraissinet).

Fig. 3 - Breeding range updated to 2016. / – Areale riproduttivo aggior-
nato al 2016.
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Tab. 2 - Reproductive parameters of the Black Stork population breeding in Italy during the period 1994-2016. 
The letters refer to the legend of Tab. 1. NW) North-West, SC) Southern Central. / Parametri riproduttivi della 
Cicogna nera nidificante in Italia nel periodo 1994-2016. Le lettere si riferiscono alla legenda della Tab. 1. 
NW) Nord-Ovest, SC) Centro-Meridionale.

Parameters NW SC Italy
Territorial pairs (a) 70 109 179
Pairs having laid eggs (b) 45 (64.3%) 90 (82.6%) 135 (75.4%)
Pairs having bred nestlings (c) 45 (100%) 87 (96.7%) 132 (97.8%)
Fledged juveniles (d) 133 277 414
Productivity (d/a) 1.90 2.58 2.31
Breeding success (d/b) 2.93 3.07 3.06
Fledging rate (d/c) 2.95 3.18 3.13

Tab. 3 - Data comparison of three reproductive parameters derived from the Present study and Bibliography. 
/ Confronto dei dati relative a tre parametri riproduttivi ricavati dal presente studio e in bibliografia.

Fig. 4 - Comparison of trends in the number of breeding pairs. / Confronto tra gli andamenti del numero di coppie nidificanti.

Country Productivity Breeding success Fledging rate Source
Italy 2.31 3.06 3.13 Present Study
Northwest Italy 1.90 2.93 2.95 Present Study
Southern Central Italy 2.58 3.07 3.18 Present Study
Austria 3.31 von Puhringer, 2007
Belgium 3.43 Jadoul, 2001 in Janssen et al., 2004
Poland 2.44 2.84 Czuchnowski et al., 2003; Zielinski et al., 2011
Latvia 2.66 Strazds, 2011
Czech Republic 3.29 Pojer, 2003
Spain (Madrid) 2.33 2.53 2.98 Cano Alonso et al., 2003
Iberian Peninsula 1.86 Cano Alonso, 2013
Hungary 3.60 kalocsa & Tamas, 2003
Hungary 2.63 Tamas, 2012
Greece NE 3.27 Alexandrou et al., 2016
Luxembourg 3.17 Jans & Longe, 2003

BrEEdINg POPuLATION OF BLACk STOrk, CICOnIa nIgRa, IN ITALY BETWEEN 1994 AND 2016
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Fig. 5 - Trend in productivity. / Andamento della produttività.

Fig. 6 - Trend in breeding success. / Andamento del successo riproduttivo.

Fig. 7 - Trend in fledging rate. / Andamento del tasso di involo.
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not found in Italy during the present study; the three cases 
of failure were instead caused by free-climbers (Molise 
in 2016), death of an adult and its only juvenile for un-
checked causes, however both of them were in the nest 
suggesting a poisoning case (Basilicata in 2014) and un-
known causes (Basilicata in 2016).

The gathered data has shown that the increase of the 
Italian population is essentially due to the breeding popu-
lation in Southern Central Italy.

A comparative analysis between the breeding couples 
in Northwest Italy and Southern Central Italy shows some 
differences. In the first place, there’s a difference in the 
choice of the nesting site: trees for Northwest couples, 
cliffs for Southern couples; an intermediate situation oc-
curred in the Lazio region, where the species, since the 
first nesting trials in 2002, have built one nest on cliff and 
two nests on a tree in a wide forest area, coming up to the 
current situation where we have a nest on a tree on the 
edge of a cliff (Brunelli et al., 2014).

Eastern Palearctic subpopulations nest very widely 
on cliffs and Southern Africa subpopulations nest exclu-
sively on cliffs (cfr. Tamas, 2012; Cano Alonso, 2013); 
differently in Western Palearctic the nesting on cliffs is 
an exception and it is considered an adaptation due to the 
progressive deforestation of the last few centuries (Petkov, 
2006; Tamas, 2012; Cano Alonso, 2013). Therefore, it can 
be assumed that the two groups of Black Stork breeding 
in Italy have different origins. The Northwestern group, 
breeding exclusively on trees, shows the typical situation 
of most Central European countries, while the Southern 
Central group, breeding exclusively on cliffs, might origi-
nally come from the mountain areas of East-Central Eu-
rope (Austria and Bulgaria), where a significant part of 
the population builds nests on cliffs (Petrov et al., 1995; 
Petkov et al., 2006; von Puhringer, 2007). Another differ-
ence is the diverse increase rate of breeding pairs, shown 
in Fig. 4, which is a further aspect to be explored. The 
Northwest population, 20 years after colonization, is not 
showing any increase and has not colonized the Central 
and Eastern part of the subalpine area and Po Valley. In 
particular, we should check the state of old-growth forests 
with trees suitable for the nesting of the species (Lohmus 
& Sellis, 2003), thus improving the efforts of field inves-
tigation in potentially suitable areas.

The small size of the breeding range, together with the 
scarce breeding population size, justify the classification 
of the species in the “Vulnerable” category, as included in 
the more recent Italian Red List (Peronace et al., 2012).
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