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Abstract: Nest-site selection is one of the important characters especially for under-threaten species. The European Roller 

(Coracias garrulus) is one of the most studied birds after its rapid decline in Europe. Turkey has rich biodiversity in 

terms of migratory and breeding bird species, but there are very restricted studies about Roller. By observations suitable 

nesting sites in sand banks in Southwest Turkey, 5 nesting sites of second cavity-nester were found. Long-term 

observations showed that 22 pairs per year bred as a mean value (3.75 nests/1 km2) from 2010 to 2018 in the breeding 

seasons. Using sand banks provided high breeding pairs that there were statistically positive correlations between the 

length of the nesting site and active nests, and also between cavity numbers and the active nests. The lengthiest (150 m) 

site with numerous cavities (57), had high active nests (mean value was 11/year). Considering the increase in the 

populations of the species as a result of the conservation studies carried out using nest boxes in different European 

countries, Roller populations may begin to decrease due to the habitat loss. 
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Introduction 

Most of the species that spread in the Western Palearctic 

are summer migrants and overwinter in the Southern 

Sahara and South Africa as the long-distance migratory 

birds (Bairlein, 1994). In addition to the migration of 

many species from Turkey on the Eastern European 

migration routes, many populations of summer migrants 

breed in Turkey and the European Roller (Coracias 

garrulus) (hereafter, “Roller”) is one of these breeding 

birds of Turkey (Kirwan et al., 2008).  

Roller, a medium size and obligatory secondary cavity-

nesting bird, is widely distributed across the Palearctic 

region and breeds in open habitats in warm and lowland 

areas (Cramp & Simmons, 1988). Roller populations, 

feeding on large invertebrates (grasshoppers, bush 

crickets, beetles) as well as small vertebrates (Aviles & 

Parejo, 2002), have effected and decreased after the large-

scale habitat elimination and degradation due to the 

intensification of agriculture and forestry management in 

most part of Europe (Donald, Green & Heath, 2001; 

Donald et al., 2006). Because of the sharp decrease of the 

populations, the IUCN threaten category of the Roller was 

changed into VU (vulnerable). The loss of natural cavities 

is the most important effect of their decline, and the action 

plan with using of artificial nest-boxes for Roller 

conservation in the European countries had successful 

results (Kiss et al., 2017) and the threaten category of the 

Roller was changed into NT (Near Threatened) and at least 

LC (Least Concern) progressively after the increasing of 

the population trends.  

There are not many studies on the breeding (Özkan, 

Karaardıç & Erdoğan, 2012; Karaardıç & Özkan, 2013, 

2017) and the migration patterns (Karaardıç et al., 2006a-

2006b; Erdoğan et al., 2008; Karaardıç & Erdoğan, 2019) 
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of the species, although Turkey has rich biodiversity in 

terms of migratory and breeding bird species. 

Unfortunately, there are very restricted studies about 

Roller, which are mostly technical reports given as 

distribution or existing information’s (Kızılkaya, Karaca 

& Urhan, 2013), even it is one of the important breeding 

species of Turkish birds depending on its global 

distribution. In this study, we aimed to compare the 

breeding pair numbers in south-western Anatolia and its 

nest site distributions according to the long-term 

observation data. 

 

Materials and Methods 

The fieldwork was carried out regularly from 2010 to 2018 

by observations in the breeding season between April and 

July. During the fieldwork, observations were done by 

using binoculars according to the transect observation 

method to find nests 3 times/month each years. All found 

nests were visited every fieldwork to determine the active 

nests and breeding pair numbers. Nesting sites are located 

around Sarayköy (37°54'N, 28°54'S), 25 km distance from 

Northwest Denizli province in Southwest Turkey (Fig. 1). 

About 45 km2 area, sandy soil structure is dominant and 

has steppe characters. In this area, there are many sand 

banks in different height (2 m- 5 m) and these sand banks 

were formed as a result of human activities such as sand 

quarries. We measured the length and the height of the 

nesting sites by using standard meter. All nests were found 

in the cavities in the sand banks (Fig. 2-3). 

The mean values of the active nests were calculated 

and the results summarized in table and figures. Pearson 

Correlation Analysis was used to understand the relation 

between Active nests - cavity size and Active nests – 

Length of the nesting sites.  

 

Results 

During the field work from 2010 to 2018 between April 

and July, 5 different nesting sites (Nesting sites A, B, C, 

D and E, hereafter “A, B, C, D, E”) were found (Fig. 1). A 

to D were very close to each other, E was far 

approximately 11 km from the nearest one. The active 

nests were different both according to the years and 

nesting sites. A and D had the biggest nesting activity, 

however the other B, C and E had low intensity all years 

(Fig. 4-5). On the other hand, the highest nesting activity 

for all sites was 2014; there is also fluctuation on the 

number of pairs between years. The number of active nests 

(pairs) by years was given in the Table 1. 

 

 
Figure 1. Location of the study area in Southwest Turkey and the different nesting sites of the Roller in the study area (Google earth) 
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Figure 2. The lengthiest nesting site (A) has many cavities in the sand bank. The small cavities (not useful for Roller) were excluded from evaluation. 

In this site, different species (Little Owl, European Bee-eater, House sparrow) had also breeding activity. 

 

 
Figure 3. An Adult Roller carrying food into the active nest. 

 
Table 1. The number of pairs (=active nests) according to the years (2010-2018). 

Nesting Sites 2010 2011 2012 2013 2014 2015 2016 2017 2018 

A 12 9 10 10 16 12 12 10 8 

B 1 - 1 - - 1 - 1 - 

C 1 2 - 2 2 1 2 1 - 

D 8 8 9 10 12 10 10 8 7 

E 1 - 1 1 - 1 1 - - 

Total 23 19 21 23 30 25 25 20 15 
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Figure 4. Distribution of active nests (total numbers per year) in all nesting sites by different years. 

 

 
Figure 5. Distribution and comparison of active nests (=pairs) in all nesting sites by different years. 

 

Rollers started to arrive to the nesting sites in the late 

April. Arrival of all pairs completed in the Mid-May. The 

surface of all sites shows the nesting capacity of Roller in 

the area. The length of A was 150 m and the cavity number 

on the A was 57, the highest value of the active nests were 

16 in 2014 (mean=11 nests). The length, cavity size and 

the mean value of active nests according to the sites were 

given in Table 2. 

 

Discussion 

This is the first study providing the nesting area choice and 

the abundance of breeding pairs of the European Roller 

based on the long-term observations in Turkey. 

Unfortunately there were very restricted studies in Turkey, 

although Roller is widely distributed medium size bird 

species in the western Palearctic and based on its sharp 

decline in the 1980s so many studies performed to 

understand breeding and conservation of this species 

(Aviles & Parejo, 2002; Kiss et al., 2017). There is not 

enough knowledge about the breeding pair numbers and 

distribution of the breeding pairs in Turkey, but the 

threaten status of the Roller, even there was a big 

development to conservation of this species in European 

countries, is similarly LC. Our data shows that the Roller 

could have more breeding pairs than expected. 
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Table 2. The length (in meter), Cavity numbers and the mean value of 

active nests (=pairs) according to the sites. 

Nesting Site Length 

(m) 

Cavity 

Size 

Active Nest (Mean 

value) 

A 150 57 11 

B 30 4 0.4 

C 25 3 1.2 

D 75 45 9.1 

E 7 2 0.6 

 

Rollers are secondary cavity-nesters and using 

abandoned woodpecker cavities in trees, fissured rocks or 

sandy banks for nesting (Cramp & Simmons, 1988). In the 

study area, all pairs used cavities in the sand banks. There 

were statistically positive correlations between the length 

of the nesting site and active nests, and also between 

cavity numbers and the active nests (Table 3). A was the 

lengthiest (150 m) site and had most cavities (57), as a 

mean value of active nests was 11/year. It is not clear to 

say, but if the suitable lands could enlarge, this may effect 

to increase the breeding populations of the Roller. In this 

study, we observed that a few species (European Bee-eater 

– Merops apiaster, Little Owl – Athene noctua, Common 

Kestrel – Falco tinnnunculus, House Sparrow – Passer 

domesticus) bred at the same sites. Especially at the 

lengthiest, both sites A and D, all these species bred 

together, even a few meters between some nests. Probably 

due to studies of burrows in tree cavities mostly in forest 

areas, there is no knowledge that contains many nests 

close to each other (Avilez, Sanchez & Parejo, 2000; Catry 

et al., 2011; Barisic et al., 2018). We did not control the 

nests to understand the breeding biology (laying date, egg 

size, hatchling and fledgling numbers) of the Roller, but 

this huge breeding numbers in a season may be extremely 

high. If E removed to evaluate the nest frequency, value 

showed the importance of the area (3.75 nests/1 km2) in 

the highest year (2014). Due to the soil structure of the 

study area, sand quarries operate in the region. In this 

process, almost all of the nesting sites are sand banks that 

emerged as a result of these activities. At first glance, this 

situation seemed to have created suitable areas for Roller 

and similar species, but in recent years, it has been 

observed that the numbers of the active nests have 

gradually decreased in all sites (Fig. 4 and 5). Considering 

the increase in the populations of the species as a result of 

the conservation studies carried out using nest boxes in 

different European countries (Finch et al., 2019; 

Rodriguez-Ruiz et al., 2020), it is necessary to determine 

the nesting sites especially in open areas such as sand 

banks. 

 
Table 3. Correlation between Cavity-size/Active nest and Cavity-

size/Length of the nesting sites  

 N Mean St. Dev. Correlation P 

Cavity Size 45 22.2 1.072 
0.961** < 0.01 

Active Nest 45 4.47 0.331 

Length (m) 45 57.40 4.629 
0.894** < 0.01 

Active Nest 45 4.47 0.335 
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