Nesting habits and breeding success of the White Stork,
Ciconia ciconia, in the Kzlrmak delta, Turkey
(Aves: Ciconiidae)
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Abstract. A total of 926 nests of the White Stork (Ciconia ciconia) was found in a survey conducted in the Kzlrmak delta on the Black Sea coast of Turkey in 2010. Breeding success was
3.82 young per successful nest, which is very high compared to other studies in and outside Turkey. The breeding population has increased from 125-130 pairs in 1992 to at least 870 breeding
pairs in 2010 (158.5/100 km2). This population increase is apparently related to the increase in
rice cultivation, which has more than tripled in the delta since 1992.
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Introduction
The White Stork (Ciconia ciconia (Linnaeus, 1758)) is a widespread and relatively abundant
migrant breeder in Turkey up to at least 2,200 m a.s.l., but population density is low in
south-eastern Anatolia and it breeds only very locally in the Black Sea coastlands
(KASPAREK & KILIÇ 1989, KIRWAN et al. 2008).
White Storks are well studied in most European countries. Following several international
censuses, the world population was estimated at 230,000 breeding pairs in 2004/2005, which
means a 39% increase since the 1994/1995 International White Stork Census. Population
numbers have decreased in only four countries: Uzbekistan, Denmark, Bosnia Herzegovina
and Turkey. KASPAREK & KILIÇ (1989) recorded a significant decline in the mean number of
nests per village in Turkey between 1965 and 1985. In 2004/05 6195 breeding pairs were
counted in Turkey (NABU 2006), although this number may not reflect the total population.
BURFIELD & VAN BOMMEL (2004) estimated the Turkish population to be 15,000-35,000
pairs in 2001, though it may have declined by more than 50% between 1970 and 1990 (PARR
et al. 1996). The role of prey availability and access to suitable feeding habitats in the vicinity of human settlements during the breeding season is rather well understood in White
Storks. The species is therefore a good indicator for testing the influence of major habitat
disturbances in arable lands, such as agricultural intensification (JOHST et al. 2001, TRYJANOWSKI et al. 2009). Moreover, the White Stork is a good biodiversity indicator (TOBOLKA et
al 2012), and so the monitoring of local population changes is important.
In the Kzlrmak delta in northern Turkey, the only previous study on White Storks dates
back to 1992, when HUSTINGS & DIJK (1994) counted 125-130 breeding pairs in the area.
Although, more recently, White Storks appear to have increased substantially in the delta, so
far no further population surveys have been made. This study aims to estimate current population numbers and the breeding success of the species in the Kzlrmak delta.
Zoology in the Middle East 57, 2012: 19–26.
ISSN 0939-7140 © Kasparek Verlag, Heidelberg

20

Zoology in the Middle East 57, 2012

Study area and methods
The study was conducted during the breeding season 2010. Kzlrmak delta is the largest and
most intact wetland on Turkey’s Black Sea coast. It is located between the cities of Sinop and
Samsun at latitudes 41°30’-41°45’N and 35°43’-36°08’E and lies 0-15 m a.s.l. It has a surface
area of approximately 560 km2; 217 km2 of these were declared a Ramsar site in 1998. 70% of
the delta is cultivated, while the rest is covered by natural habitats, mainly by open water
(91 km2), freshwater and semi-saline lakes, marshlands, sand-dunes and woodlands (DIJKSEN &
KASPAREK 1985, HUSTINGS & DIJK 1994). Farmland areas are mainly cultivated with rice.
The survey area is situated north of the Sinop - Samsun highway. A preparatory survey of old
nests and possible nesting sites was conducted in February 2009, at a time when all the deciduous
trees covering most of the eastern part of the study area were lacking foliage. In 2010 all alreadyknown nests were controlled and the nest surveys were extended to the rest of the eastern and to
the western parts of the study area. While all nests were located on 1 x 1 km grid maps, for investigating nest occupancy and nesting success nests were visited several times between early March
and the end of July. In addition, nesting substrates and nest height and width were estimated.
Breeding success was established according to the numbers of young present in the nests in June
and July.
The large, obvious nests of White Storks are often associated with human settlements. It is very
unlikely that any nests in these habitats were overlooked during the study. However, as very
dense and flooded forests could not be visited, our figures certainly underestimate the breeding
numbers in these habitats.
There are some patches of natural woodland in the study area where the White Storks built
nests in groups, which are defined as “breeding colonies”. The maximum distance between the
nests was approximately 50 metres, and the colonies share the same habitat. When some nests
were close but were separated by a different type of habitat, they were excluded from the colony
and were considered as single nests. The total area covered by the colonies was taken as the total
area of the woodland patches.

Results
Nests were found throughout the delta, but in some areas in higher concentrations than in
others. In some areas White Storks bred in small woodlands in loose colonies, with a maximum of 62 breeding pairs in one location, and 12 nests in a single tree. There were 19 colonies with the same character. Table 1 gives the number of nests and the area covered for each
colony. Beside the nests, a lot of feeding birds were seen in many places, in particular in rice
fields and at several sites in marshlands.
A total of 926 nests was found in Kzlrmak delta. 336 nests were situated on the west
side of the river, while 590 nests were placed on the east side. The distribution of the nests is
shown in Fig. 1. 21 nests were not found again because of the dense vegetation in summer,
i.e. nest occupancy could be established for 905 nests (97.7%).
A total of 870 nests, i.e. 96.1% of all nests in the area, were occupied. In June and July
2010, 602 nests were revisited to establish nesting success. Because 313 nests could only be
partially observed or could not be found again because of the dense vegetation, the number
of young was confirmed for only 289 nests. In these a total of 1104 young, close to fledgling
age, with a range of 1-6 young, was counted which gives a mean of 3.82 young per successful nest (Table 2).
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Fig. 1. Distribution of White Stork (Ciconia ciconia) nests in Kzlrmak delta, Turkey, 2010.

Table 1. Number of nests in the White Stork (Ciconia ciconia) colonies and the total area covered. A polygon on Google Earth Pro was drawn over the area where the colonies occur. The
edge of the polygon was the edge of the small woodland patches. Google Earth gives/measures
the total area covered by the polygon.
Colony number

Number of nests

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19

40
36
38
15
46
28
46
13
62
18
43
12
10
45
19
19
13
11
16

Area (m2)
45,800
84,500
94,200
11,000
138,000
83,500
78,800
53,000
150,300
6,800
65,600
11,700
17,500
64,000
37,500
6,000
8,500
6,000
9,500
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Table 2. Number of White Stork (Ciconia ciconia) nests, number of juveniles and mean number
of fledglings per nest in Kzlrmak delta, Turkey, 2010. Abbreviations used for the International
White Stork Census (e.g. SCHÜZ 1952): HPa = number of breeding pairs, HPm = number of
breeding pairs with young, HPo = number of breeding pairs without young, JZG = total number
of juveniles, JZm = mean number of juveniles per successful nest.
Total number of nests

926

Number of occupied nests (Hpa)

870

Number of nests with young (only nests with exact number of young is
given) (HPm)

289

Number of nests with young (HPo)

0

Total number of fledged young (JZG)

1104

Mean number of fledglings per successful nest (JZm)

3.82 ± 0.72

The majority of nests (n = 900) were placed in trees: 849 in ashes (Fraxinus sp.), 24 in
poplars (Populus sp.), 19 in oaks (Quercus sp.), 4 in planes (Platanus sp.), 3 in pine trees
(Pinus sp.), and 1 in a willow (Salix sp.). Only 26 nests were found on anthropogenic substrates: 5 on telephone pylons, 19 on the roof of buildings, and 1 each on an electricity pole
and on a platform. Compared with the results of GÖCEK et al (2010) and KILIÇ (2010),
Kzlrmak delta is the only area in Turkey where White Storks built their nests in trees (Table 3). In 57 trees there were 2 nests, in 24 trees were 3 nests, in 3 trees were 4 nests, in 1
tree were 5 nests, in 3 trees were 6 nests, in 2 trees were 7 nests and in 1 tree were 8 and 9
nests. 28% of all nests in trees were occupied by at least two or more pairs. A tree which
harboured 12 nests was recorded in Habilli in 2009. This tree collapsed during heavy winds
in February 2010, but the storks built new nests on neighbouring roofs and trees.
The estimated diameter of the nests varied between 0.5 and 2 m. Most of the nests had a
width of 1-1.5 m (517 nests). The height varied from 4 to 17 m. Most of the nests were positioned at a height of 9-10 m (146 nests). There was no significant difference between the
breeding success and the width and height of the nests.

Discussion
The present study indicates that the Kzlrmak delta currently harbours large numbers of
breeding White Storks. The Kzlrmak delta harbours 1.59 breeding pairs/km2, but when we
exclude the 91 km2 of open water from the total area this will be 1.85 breeding pairs/km².
GRISHCHENKO & YABLONOVSKA-GRISHCHENKO (2010) reported 1.56 breeding pairs/km²
(total area 780 km2) from Ukraine, VERGARA et al. (2007) 0.16 pairs/km² (total area 7740
km2) from Spain, TRYJANOWSKI & SPARKS (2008) 0.08 pairs/km² (total area 1227 km²) from
western Poland, and PROFUS et al. (2004) 0.01 pairs/km² (total area 6915 km²) from southern
Poland. GÖCEK et al. (2010) reported 0.01 breeding pairs/km2 (total area 1580 km²) from
central Turkey and 0.18 pairs/km² (total area 204 km²) from western Turkey. Compared to
nesting densities in and outside Turkey, the density is high in the Kzlrmak delta.
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Table 3. Distribution of the substrate of White Stork nests in different study areas in Turkey.
Ankara (Kzlcahamam): GÖCEK et al. (2010), zmir (Gediz delta): GÖCEK et al. (2010), Diyarbakr (Bismil): KILIÇ (2010) and Kzlrmak delta: this study.
Trees
Chimney
Roof
Electricity pole
Telephone pole

Kzlrmak delta
97.2
0
2
0.1
0.7

Kzlcahamam
0
30.4
21.7
36.2
11.6

Gediz delta
0
1.4
5.4
91.9
1.4

Bismil
0
0
0
100
0

In general, White Storks prefer open natural or extensively cultivated lowlands, wet grasslands and farmlands where shallow waters, flooded lands, rice fields and arable fields offer
extensive, easily accessible food supplies (CRAMP 1998, SNOW & PERRINS 1998). The breeding productivity of the White Stork is greatly affected by prey and foraging habitat types
(THOMSEN & STRUWE 1994), and the Kzlrmak delta provides different types of habitats for
abundant foraging by the White Stork. The rice fields, water edges, wet meadows provide
sufficient food supplies, e.g. earthworms, reptiles, amphibians, insects, both for adults and
for juveniles. Both the high breeding numbers and the high reproduction indicate that suitable habitats may be abundant in the delta.
In comparison to the study by HUSTINGS & DIJK (1994), population numbers of White
Storks have increased from 125-130 breeding pairs in 1992 to 870 breeding pairs in 2010.
KIRWAN et al (2008) noted that 22 nests contained 55 young in the Kzlrmak delta on 26
July 1971, which gives a mean of 2.50 per nest. While these are the only published data on
the breeding success of White Storks in the area, the mean number of fledglings per successful nest was calculated as 3.82±0.72 in the present study. This is considerably higher than the
long-term nesting success recorded in Western Poland (2.69, TOBOLKA et al. 2011), Spain
(2.73±0.04, VERGARA & AGUIRRE 2006), Greece (3.72, GOUTHER & TSACHALIDIS 2007),
Ukraine (2.96±0.05, GRISHCHENKO & YABLONOVSKA-GRISHCHENKO 2010), France (2.5
±0.1, MASSEMIN-CHALLET et al. 2006) and elsewhere in Europe (GOUTNER & TSACHALIDIS
2007). Furthermore, it is also higher than the breeding success recorded in other studies in
Turkey, in zmir, Gediz delta (2.71±1.21, GÖCEK et al. 2010), Ankara, Kzlcahamam district
(2.43±1.7, GÖCEK et al. 2010) and Diyarbakr, Bismil region (2.73, 2003-2007, KILIÇ 2010,
KILIÇ & KARAKA 2006). GÖCEK et al. (2010) reported a maximum JZm (average number of
young per successful nest) of 4.20±2.15 from Central Turkey, and a maximum JZm of
3.05±1.23 from Western Turkey. KILIÇ (2010) reported a maximum JZm of 3.11 from Eastern Turkey. Thus, in comparison to European and other Turkish populations, the breeding
success in the Kzlrmak delta was very high in 2010. But there was a higher breeding success in Kzlcahamam, Central Turkey, in 2004 (GÖCEK et al. 2010) which shows that yearly
fluctuations in breeding success can occur and that the results for the Kzlrmak delta may
be the consequence of a good year. A variety of factors such as weather conditions can affect
breeding productivity of White Storks. During the breeding season in 2010, the precipitation
was generally low (mean precipitation of 4.0, 3.2, 1.6 and 5.5 mm in March, April, May and
June, respectively). Temperatures were moderate (monthly means of 7.4, 11.3, 17.2 and
21.4°C in March, April, May and June, respectively) (General Directorate of State
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Fig. 2. White Stork, Ciconia ciconia.

Meteorological Works). Nestlings will thus avoid hypothermia during extensive rain and
cold temperatures, which will increase the breeding success.
Habitat and food availability, in particular the food supply for adults feeding nestlings, and
the breeding success of White Storks heavily depends on land use patterns and farming practices (STRUWE & THOMSEN 1991, JOHST et al. 2001, TRYJANOWSKI & KUZNIAK 2002). In the
Kzlrmak delta cultivated farmlands cover a total area of 375.9 km2 (67% of the study area)
(YENIYURT et al. 2008) of which 112.1 km2 were used for rice production in 2010 (Bafra
Province Directorate of Agriculture). Whereas in the 1990s approximately 30 km2 were
cultivated with rice fields, the area of rice cultivation has more than tripled in recent years.
Because, according to our observations, rice fields provide important feeding habitats for the
species in the delta, the increase of rice farming may have had a positive effect on the breeding population. Furthermore, until the late 1990s, farmers used pesticides like Folidol to
combat Mole Crickets (Gryllotalpa gryllotalpa) in rice fields. Changes in farming practices
in 2000-2001 reduced the use of pesticides and nowadays no strong pesticides at all are used
in rice fields in the delta. H. ORTA (pers. comm.) reported that he saw many dead White
Storks near rice fields treated with pesticides before 2001, but during this study no dead
birds were found in the delta. Only two farmers told us about some cases of power line collisions/electrocutions, but none were found during our investigation.
In the Kzlrmak delta, White Storks build nests mainly in trees. In comparison to other
areas (GÖCEK et al 2010, KILIÇ 2010), Kzlrmak delta is the only area in Turkey where tree-
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nesting predominates. TRYJANOWSKI et al. (2009) compared the number of chicks fledged on
different nesting structures and found no differences. The sample size in structures other than
trees is too low in our area to make a similar comparison. TRYJANOWSKI et al (2009) reported that the number of nests on electricity poles and chimneys increased while those on roofs
and trees decreased during 1983-2006 in Poland. We need long term monitoring to assess
this parameter. Ashes and oaks are characteristic in natural woodlands, while other tree
species, like poplar, pine, planes and willows, are often planted in small plantations in the
delta. Because 91% of all nests were built in ash trees, White Storks appear to prefer natural
woodlands for nesting in the Kzlrmak delta. In other areas in Turkey (Gediz delta,
Kzlcahamam, Bismil) trees suitable for nesting, are mainly available in plantations, but
White Storks prefer to nest there on man-made structures like electricity poles, platforms and
roofs. Although environmental factors affecting breeding success need further investigation,
our results confirm the importance of prioritizing the conservation and management of natural woodlands as nesting habitats for the White Stork in the Kzlrmak delta.
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