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Abstract. We had monitored spring season soaring bird migration at Belen Pass between March 6th and May 20th, 2015. During the 

study, a total of 50082 soaring migratory birds were counted and 29 species belonging to five families of five orders were recorded. 

White Stork (Ciconia ciconia) was the most abundant species with 46525 individuals. It was followed by Great White Pelican 

(Pelecanus onocrotalus) with 1142 individuals, Common Crane (Grus grus) (Linnaeus, 1758) with 723 individuals, Lesser Spotted Eagle 

(Clanga pomarina) with 619 individuals, and Black Stork (Ciconia nigra) with 274 individuals. Migration had gained pace between 

March 31st and April 2nd with the highest daily count on March 31st with 7160 individuals. Although altitude of migration was 

between 10 and 900 m, the soaring birds passed mostly between 400 and 500 m. 
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Introduction 

 

Migratory birds use different flight strategy with respect to 

their size, morphology, flight ability (Hedenström 1993, 

Newton 2008). One of the strategies is soaring flight which 

results in reducing the flight costs. In soaring flight, the birds 

gain lift mainly by circling in thermals and raising air 

(Alerstram 1990). The birds which benefit from thermals fly 

mainly during the day over land (Berthold 1993, Forsman 

2016). The birds raising at thermals are gliding until another 

thermal is encountered (Welty & Baptista 1988, Hedenström 

1993, Gill 1994, Porter 2005). Migration of soaring birds is 

more intensive at mountain passes, edge of valleys, sea-

shores and straits (Porter 2005, Forsman 2016). Together 

with it’s geographic location and having many raising air 

columns, Turkey support suitable ‘thermal pathway’ for 

soaring birds (Can 2001, Erciyas Yavuz 2014). 

Turkey has major Western Palearctic migration cross-

roads, with corridors and bottlenecks for soaring birds in Is-

tanbul Strait, Borçka (Artvin province) and Belen (Hatay 

province) (Üner et al. 2010). The importance of Hatay in 

terms of bird migration is known since Hubert Lynes obser-

vation at 1907 and also there are very few studies in this area 

(Erciyas Yavuz 2014, Karataş 2017). No complete bird migra-

tion observation at Belen Pass, has been performed since half 

a century after Lynes. Hatay is one of the major bottlenecks 

for soaring birds during migration in Turkey (Can 2001). 

Kumerloeve (1962, 1967, 1982) brought the importance of the 

agenda again with his work, with respect to both in terms of 

biodiversity and spring migration. In 1965, R. A. D. Camer-

on, Lin Cornwallis, and his colleagues reviewed the migra-

tion monitoring studies in this area and reaffirmed the find-

ings of Lynes 60 years ago. After their work was publishes in 

the journal Ibis in 1967 (Cameron et al. 1967), soaring bird 

migration of Belen Pass was subject of several publications 

(Karataş 2017). Short time studies were made at different lo-

calities in Hatay from 1960’s to 1990’s (Cameron et al. 1967, 

Sutherland & Brooks 1981, van den Berk 1991, Kirwan & 

Martin, 1994). Some additional studies in Belen were made 

by K.A.D. (Society of Ornithological Research) in April 1998 

(Vaassen et al. 1999). Can (2001) observed spring and au-

tumn migrations in Belen Pass and some other locations 

around Hatay in 2000, who did also not perform a full sea-

son monitoring. Oppel et al. (2014) monitored the autumn 

migration of the year 2013 in the Gulf of İskenderun. Lastly 

Erdoğan et al. (2015) published a report based on their ob-

servation in Belen between 2010 and 2014. 

The study aims to evaluate the data obtained about the 

migration density, migrating species, numbers, directions 

and migration dynamics of the soaring migratory birds ob-

served during 2015 spring migration season at Belen Pass 

(Hatay Province). 
 

 

Material and Methods 

 

The soaring bird migration for 2015 spring season was monitored 

around the villages of Şenbük and Ötençay of Belen District which 

are located on hillside of the Amanos Mountains. Observations were 

made in four different locations (36º26'57.17"N 36º14'08.95"E, 

36º26'59.45"N 36º13'34.87"E, 36º26'17.39"N 36º13'17.41" E, 

36º25'55.84"N 36º12'54.55"E) for totally 274 hours in a period of 51 

days, between March 6th and May 20th, 2015. Daily studies started at 

different times and ended at different times due to difficulties in ac-

cess to the area. Therefore, days with less than five hours monitoring 

(11, 20, 25, 27, 28 March and 7, 9, 15, 25, 28, 29 April) were not in-

cluded in the study of migration dynamics (phenology, directions, 

heights), but they are included in the total number of birds and spe-

cies. It was partly cloudy for four working days (17 March, 29 April, 

9 and 17 May), cloudy for four days (24, 27, 28 March and 10 April), 

rainy for six days (11, 12, 16, 20 March, 22, 24 April), when it was 

sunny for the rest of our study period. 

The migratory birds were detected during the study through 

scanning the sky horizontally and vertically by eyes and/or binocu-

lars. Firstly, the species was identified and number, time, direction 

and approximate flight altitude were recorded for all observed birds 

at a certain date and location. The flight directions were determined 

at a transition point comparable to the wind turbines in the area, ex-

cluding for Short-toed Snake Eagle - Circaetus gallicus (Gmelin, 1788), 

Common Kestrel - Falco tinnunculus Linnaeus, 1758, and Peregrine 

Falcon - Falco peregrinus Tunstall, 1771 soaring birds breeding in the 

region, to prevent confusion in results.  

Birds were counted as individuals when migration intensity was 

low. In high intensity the birds were counted in groups of 5 and 10, 

as like in White Stork - Ciconia ciconia (Linnaeus, 1758) counts. Birds 

have been counted when the birds are gliding, because counting dur-

ing thermals can cause double-counting or mis-counting errors. 

When calculating the heights, the altitude of the wind turbines in the 



M. Ünal Altundağ & A. Karataş 
 

110 

area and the Radar Peak (1700 m a.s.l.) were used as a reference, and 

an approximate altitude of 100-meter intervals have been noticed. 

Transition times were recorded based on Eastern Europe Time Zone 

(UTC+2). Migration phenology has been demonstrated as 5 days 

pentads, resulting in total 15 pentads. Pentad durations and observa-

tion days determined as 1: 6-10 March (2 days), 2: 11-15 March (3 

days), 3: 16-20 March (3 days), 4: 21-25 March (2 days), 5: 26-30 

March (1 days), 6: 31 March -4 April (4 days), 7: 5-9 April (2 days), 8: 

10-14 April (3 days), 9: 15-20 April (3 days), 10: 21-25 April (3 days), 

11: 26-30 April (1 days), 12: 1-5 May (2 days), 13: 6-10 May (4 days), 

14: 11-15 May (0 days), 15: 16-20 May (4 days). 

Passing individuals were photographed with the camera Canon 

70D, mounted with Canon EF 100-400 mm / 4.5-5.6 L IS zoom-lens 

and seen with Bushnell Elite 14x42 binoculars. Individuals, watched 

and photographed, were identified according to Svensson et al. 

(2010) and Forsman (2016). In addition, IOC (International Ornitho-

logical Commission) World Bird List Version 10.1 was used for the 

systematics and nomenclature of the species determined in the 

study. 

 

 

Results 

 

A total of 29 species of soaring migratory birds, belonging to 

five families and five orders, during spring migration period 

in 2015 was recorded. Totally 50082 soaring birds were 

counted. White Stork (Ciconia ciconia (Linnaeus, 1758)) con-

stituted more than 90% of all recorded birds with 46525 in-

dividuals. This was followed by Great White Pelican (Pele-

canus onocrotalus Linnaeus, 1758) with 1142 individuals, 

Common Crane (Grus grus (Linnaeus, 1758)) with 723 indi-

viduals, Lesser Spotted Eagle (Clanga pomarina C. L. Brehm, 

1831) with 619 individuals, Black Stork (Ciconia nigra (Lin-

naeus, 1758)) with 274 individuals (Figure 1, Table 1). 

In the spring bird migration period in 2015, it was estab-

lished that the migration was concentrated at pentad 6 and 

mostly between 31.3.2015 and 2.4.2015 at the Belen Pass. The 

highest number of migrating birds was seen at 31.3.2015 

with 7160 individuals. The phenology of the species is 

 shown in Figure 2. 

As a result of observations, it was determined that mi-

gratory birds migrating from the study area pass through 

different heights and show different directions. It was seen 

that the majority of the migrating birds came from between 

SE and S (some of them were NE) directions and heading to 

between NW and NNW (some of them were SSW) (Figure 

3). Altitude of migratory soaring birds differed between 10 

and 900 m. When the altitudes were examined in the range 

of per hundred meter (0-100, 100-200,…, 800-900), most of 

the birds (16779 individuals, 35%) used range of 400-500 m 

altitude, followed by range of 200-300 m altitude (12110 in-

dividuals; 25%) (Figure 4). 

Detailed information of the five most common migratory 

species recorded during the study period was given as fol-

lows. 

White Stork (Ciconia ciconia (Linnaeus, 1758)) 

It was the most common species during the spring mi-

gration season in 2015, was observed from the date of 

12.3.2015, until the last day of the study. This species was 

mostly seen at pentad 6 and between 31.3.2015 and 2.4.2015. 

Peak day of the migration of this species was 31.3.2015. It 

was observed that the passage direction was from SE to NW. 

Migration altitude of this species differed between 100 and 

900 m, with an average of 369 meter. 

Great White Pelican (Pelecanus onocrotalus Linnaeus, 

1758) 

It was seen from 6.3.2015 to 6.5.2015 during the migra-

tion period. The highest number was recorded in 12.3.2015 

as 350 individuals and in 17.4.2015 as 322 individuals at pen-

tad 2 and 9. The most recorded arrival direction was ESE 

and the heading direction was WNW. Migration height of 

this species was between 200 and 700 m with an average of 

453 meter. 

Common Crane (Grus grus (Linnaeus, 1758)) 

The species completed its passage at the first two months 

 

 

 
 

Figure 1. The most abundant migratory soaring bird species at 2015 spring migrating season. From left to right: Great White Pelican  

(Pelecanus onocrotalus), Common Crane (Grus grus), White Stork (Cicoina ciconia), Lesser Spoted Eagle (Clanga pomarina), and Black Stork 

(Ciconia nigra). 
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Table 1. Numbers of the migratory soaring bird species in 2015 spring season. 
 

Species Numbers 

Ciconia nigra (Linnaeus, 1758) (Black Stork) 274 

Ciconia ciconia (Linnaeus, 1758) (White Stork) 46525 

Pelecanus onocrotalus Linnaeus, 1758 (Great White Pelican) 1142 

Neophron percnopterus (Linnaeus, 1758) (Egyptian Vulture) 1 

Pernis apivorus (Linnaeus, 1758) (European Honey Buzzard) 135 

Gyps fulvus (Hablitz, 1783) (Griffon Vulture) 2 

Circaetus gallicus (Gmelin, 1788) (Short-toed Snake Eagle) 212 

Clanga pomarina C. L. Brehm, 1831 (Lesser Spotted Eagle) 619 

Clanga clanga (Pallas, 1811) (Greater Spotted Eagle) 3 

Hieraaetus pennatus (Gmelin, 1788) (Booted Eagle) 11 

Aquila nipalensis (Hodgson, 1833) (Steppe Eagle) 5 

Aquila heliaca Savigny, 1809 (Eastern Imperial Eagle) 2 

Accipiter brevipes (Severtzov, 1850) (Levant Sparrowhawk) 19 

Accipiter nisus (Linnaeus, 1758) (Eurasian Sparrowhawk) 14 

Accipiter gentilis (Linnaeus, 1758) (Eurasian Goshhawk) 2 

Circus aeruginosus (Linnaeus, 1758) (Western Marsh Harrier) 7 

Circus macrourus S. G. Gmelin, 1770 (Pallid Harrier) 1 

Circus pygargus (Linnaeus, 1758) (Montagu’s Harrier) 2 

Milvus milvus (Linnaeus, 1758) (Red Kite) 1 

Milvus migrans (Boddaert, 1783) (Black Kite) 63 

Haliaeetus albicilla (Linnaeus, 1758) (White-tailed Sea-Eagle) 1 

Buteo rufinus (Cretzschmar, 1829) (Long Legged Buzzard) 36 

Buteo buteo (Linnaeus, 1758) (Common Buzzard) 158 

unidentified eagle 4 

Falco naumanni Fleischer, 1818 (Lesser Kestrel) 1 

Falco vespertinus Linnaeus, 1766 (Red-Footed Falcon) 2 

Falco subbuteo Linnaeus, 1758 (Eurasian Hobby) 6 

Falco peregrinus Tunstall, 1771 (Peregrine Falcon) 3 

unidentified raptor 68 

Grus virgo (Linnaeus, 1758) (Demoiselle Crane) 40 

Grus grus (Linnaeus, 1758) (Common Crane) 723 

 

 

of the season, and has been recorded between 9.3.2015 and 

25.4.2015 and the most intense date was 23.3.2015 (pentad 3) 

as 270 individuals. Arrival direction of the Common Crane 

was between NE and SE, and the heading direction was be-

tween SSW and NW. The average height of the passage is 

350 m. 

Lesser Spotted Eagle (Clanga pomarina C. L. Brehm, 1831) 

It was the most numerous raptor species at the season. 

The species has been seen from 24.3.2015 to 20.5.2015. Peak 

of the migration was at pentad 6, on 24.3.2015 as 123 indi-

viduals, 31.3.2015 with 113 individuals and 13.4.2015 with 

105 individuals. Arrival direction of the species was general-

ly between ESE and SE; heading direction was generally be-

tween WNW and NW. 

Black Stork (Ciconia nigra (Linnaeus, 1758)) 

During the 2015 spring migration, Black Stork (Ciconia 

nigra), was seen between 20.3.2015 and 20.5.2015 in the area, 

was recorded the highest on 31.3.2015 (pentad 6) with a max-

imum number of 101 individuals. The majority of the Black 

Storks migrated to SE from NW. The average passage alti-

tude of the species is 325 m. 

 

 

Discussion 

 

The number of migratory soaring birds obtained as a result 

of the study is similar with Can (2001), conducted at the 

Belen Pass and at other points in Hatay in 2000. However, 

there was difference in terms of the species diversity and the 

number of individuals. While Can (2001) determined 20 

soaring species in 2000, we recorded 29 species of the soar-

ing birds in 2015. Following species were not observed by 

Can (2001); Steppe Eagle (Aquila nipalensis), Eastern Imperial 

Eagle (A. heliaca), Long-legged Buzzard (Buteo rufinus), Eura-

sian Hobby (Falco subbuteo), and Demoiselle Crane (Grus vir-

go). On the other side Hen Harrier (Circus cyaneus) and Eura-

sian Spoonbill (Platalea leucordia), given by Can (2001), were 

not recorded in 2015. 

Peak of the migration at 2000 spring season were 17 

March and 18 March with 13069 and 10183 individuals re-

spectively while 31 March, 1-2 April (at pentad 6) with 7160, 

6325, 6440 individuals at 2015 spring season. Migration of 

White Stork (Ciconia ciconia) concentrate 18.3.2000 and 

31.3.2015, Black Stork (Ciconia nigra) 25.3.2000 and 17.4.2015, 

Great White Pelican (Pelecanus onocrotalus) 2.4.2000 and 

17.4.2015, Lesser Spotted Eagle (Clanga pomarina) 1.4.2000 

and 24.3.2015, Common Crane (Grus grus) 14.3.2000 and 

24.3.2015 (Can 2001).  

Erdoğan et al. (2015) recorded 35 species of migratory 

soaring birds within the borders of Hatay in 2015. Of these, 

Eurasian Spoonbill (Platalea leucordia), Hen Harrier (Circus 

cyaneus), Rough-legged Buzzard (Buteo lagopus), Golden Ea-

gle (Aquila chrysaetos), Bonelli’s Eagle (A. fasciata), Osprey 

(Pandion haliaetus), Common Kestrel (Falco tinnunculus),  
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Figure 2. Phenology of the migratory soaring birds and the five most common species seen in 2015 

spring migration season. Pentad durations and observation days. (1: 6-10 March (2 days), 2: 11-15 

March (3 days), 3: 16-20 March (3 days), 4: 21-25 March (2 days), 5: 26-30 March (1 days), 6: 31 

March -4 April (4 days), 7: 5-9 April (2 days), 8: 10-14 April (3 days), 9: 15-20 April (3 days), 10: 21-

25 April (3 days), 11: 26-30 April (1 days), 12: 1-5 May (2 days), 13: 6-10 May (4 days), 14: 11-15 May 

(0 days), 15: 16-20 May (4 days)). 
 

 

Eleonora’s Falcon (F. eleonorae) were not detected during our 

study in 2015. 

Turan and Arıkan (2017) identified 20 species of soaring 

migratory bird species in the area, including Golden Eagle 

(Aquila chrysaetos) and Cinereous Vulture (Aegypius mona-

chus), were not determined in our study in 2015. They de-

termined the migration height of most of the soaring birds 

around 750-800 m. That the height for migration in Belen 

Pass was lower than that mentioned above (Turan & Arıkan 

2017). Similarly, the results in this study also showed that 

the migration of soaring birds at the Belen Pass were mostly 

between 400 and 500 m. 

The importance of the Belen Pass and its environs has 

been demonstrated once again by the data obtained from the  
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Figure 3. Shows directions of migratory birds came from and heading to of the five most 

common species seen in the 2015 spring migration season. 
 

 

studies conducted by the satellite transmitters in the soaring 

migratory birds. Tamás (2012) showed that the Belen Pass 

was used by migratory soaring birds in her studies in 2009 

and 2010. Similarly, individuals of White Stork (Ciconia cico-

nia) with satellite transmitters were also reported to use the 

Belen Pass and the Gulf of İskenderun (van den Bossche et 

al. 2002, Maxhuni 2019). The migration of a Lesser Spotted 

Eagle (Clanga pomarina) with a satellite transmitter through 

Belen Pass and Gulf of Iskenderun was explained by Mey-

burg et al. (2000). 

Except for the studies in Hatay, Istanbul Strait which is 

one of the three major bottlenecks in Turkey, has been stud-

ied by different researchers for both spring and autumn mi-

gration since the early 1930s. Short-term studies were made 

in the 1937, 1964 and 1965 spring migration season, and 

4904, 5246 and 3683 migratory soaring birds were counted, 

respectively (Mauve 1938, Collman & Croxall 1967). Subse-

quently, Bijlsma (1987) considered more than 26000 migrato-

ry soaring birds in the spring migration season. It has been 

shown that most of the population of Levant Sparrowhawk 

(Accipiter brevipes) and Lesser Spotted Eagle (Clanga pomari-

na) may have migrated here. In 2006, 2010 and 2011, more 

long-term studies were performed and much higher num-

bers were obtained than previous studies (İKGT 2010, Üner 

et al. 2010, Bilgin & Boyla 2011). Üner et al. (2010) reported 

1118 individuals Black Stork (Ciconia nigra), 519958 individ-

uals White Stork (Ciconia ciconia), 15232 individuals Lesser 

Spotted Eagle (Clanga pomarina) and 62 individuals Great 

White Pelican (Pelecanus onocrotalus). White Stork (Ciconia 

ciconia), Black Stork (Ciconia nigra), Lesser Spotted Eagle 

(Clanga pomarina) and Great White Pelican (Pelecanus ono-

crotalus) migration peak was at 31 March- 2 April, 31 March, 

24 March and 12 March respectively; while 23 March-27 

March, 23 March-27 March, 28 March-1 April, 22 May- 26 

May at Istanbul Strait. During the spring migration season in 

2015, Bilgin (2015) considered 222618 individuals at Istanbul 

Strait. 1393 individuals Black Stork (Ciconia nigra), 149477 

individuals White Stork (Ciconia ciconia), 18026 individuals 

Lesser Spotted Eagle (Clanga pomarina), 12 individual Great 

White Pelican (Pelecanus onocrotalus) observed and the daily 

highest number of this species were 1-2 April, 26 March, 4 

April, 24 April respectively (Üner et al. 2010). In addition to 

the bottlenecks, Tuncalı (2010) found that 56719 of migratory 

birds migrating in Kapıdağ Peninsula in Balıkesir. This 

study differs from the others with the highest proportion of 

Great White Pelican (Pelecanus onocrotalus) (70%). This spe-

cies migration concentrates between 4 April and 8 April with 

14695 individuals. 

In all of the long-term studies conducted at Istanbul 

Strait, a greater number of transitions were recorded in the 

2000 and 2015 than in the Belen Pass. This is explained by 

Oppel et al. (2014) that there are different migration routes in 

the Amanos Mountains and the route preference may vary 

according to weather conditions. In addition, it is stated that 

the transitions for autumn migration are concentrated in the 

north of the Gulf of İskenderun rather than Belen Pass. 

However, individuals and migration dynamics can change 

within seasons and watching points (Turan & Arıkan 2017). 

Additionally, weather conditions, observation dates and du-

rations can affect migration (Forsman 2016). 

Apart from the studies performed in Turkey, Georgia, 

Bulgaria and Greece have made some studies in different  
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Figure 4. The number of the migratory soaring birds and the five most common species height range of per hundred 

meters in the 2015 spring migration season. 
 

 

years. Especially in Batumi, long-term counting has been 

substantiated every autumn migration season since 2008. 

However, the only census in the spring migration season 

was in 2018 (only on 12 and 14 April) and 2019 (full season). 

Observation in 2018, 1620 raptors were detected. In contrast 

to the species seen in Belen and Istanbul Strait, most of the 

species seen in Batumi were raptor species, and only a small 

portion of them are White Storks (Ciconia ciconia) (Batumi 

Raptor Count 2018). This is because of more than 70% of the 

World's White Stork (Ciconia ciconia) population is in Europe 

(Erciyas Yavuz 2014). During 2019 spring migration season 

at Batumi 446126 soaring birds migrate from 32 species. Mi-

gration was concentrated between 3 and 9 April (Respective-

ly 43514, 13106, 50638, 30084, 42537, 26143 and 6236 individ-

uals) was a few days later from Belen Pass. On the other 

hand, White Stork (Ciconia ciconia) and Common Crane (Grus 

grus) numbers were less than Belen Pass and there was no 

seen Great White Pelican (Pelecanus onocrotalus) at Batumi 

(Batumi Raptor Count 2019). 

Density of raptors seen in Batumi in autumn migration 

season was also observed in some points in the east of the 

Black Sea Region and Eastern Anatolia Region (Zalles & 

Bildstein 2000). Common Buzzard (Buteo buteo) and Lesser 

Spotted Eagle (Clanga pomarina) were recorded by Bijlsma 

(1987), many raptor species were reported in Erzurum by 

Kumerloeve (1967). However, it has been found that many 

species of raptors have migrated in different date and points 

such as Lake Çıldır, Hopa, and Pasinler (Zalles & Bildstein 
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2000). Faldborg (1994) counted 60600 raptors in Çam-

lıhemşin between 31 March and 10 June in the spring migra-

tion season in 1993. In Hopa, it was revealed by Peške (1995) 

that 29130 raptors migrated between 21 April and 5 May in 

1995. Gyllin (1974) stated that nine or ten raptor species mi-

grated regularly in Pasinler and used the area for resting. 

Belen Pass, with species richness and high numbers of 

individuals, is important for migratory soaring birds. Addi-

tionally, the area is important in terms of the stopover and 

forage of many migratory soaring birds during their migra-

tion. The migration dynamics for most of the soaring birds is 

still not well known. A full-time autumn migration and 

spring migration at least in two consecutive years will con-

tribute more to the phenology of the soaring bird species in 

the region. Furthermore, long-term observations from differ-

ent locations will reveal the change of bird migration in the 

area due to climatic conditions and human impact in the 

field, will indicate the importance of taking the area under 

protection and will be a guide for the studies to be per-

formed. 
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