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Recent work has shown that Eilat in southern Israel is one of the 
best places in the world for observing migrating Palearctic raptors. 

This paper describes the huge raptor migration passing through Eilat, 
but shows that there is plenty of scope for further research and aims 
to encourage many volunteers to come and help study migrating 
raptors in the Eilat area. 

In addition, an overview is presented of the migration of raptors 
through the Middle East region in general. 

Background 
In the northern hemisphere, millions of raptors breed for four to seven 
summer months north of latitude 35°N. When not breeding, they 
winter mostly in areas south of 30°N, a few species continuing farther, 
to below 30°S. 

The publication of this long paper in a single issue of British Birds would not have been 
possible without the co-operation of EL AL ISRAEL AIRLINES. 
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T h r e e species d o m i n a t e the mass migra t ions on the Amer ican 
continent: Swainson's Hawk Buteo swainsoni, Turkey Vulture Cathartes aura 
and Broad-winged Hawk B. platypterus (Nagy 1976; Roberts 1985; Smith 
1985; Mindell 1986), for each of which autumn record totals have reached 
at least 300,000-700,000 in Panama, with corresponding numbers in total 
from different parts of the United States. 

In the Palearctic, but chiefly through the Middle East (see pages 177-
183), two main species migrate in hundreds of thousands during a single 
season: Buzzard B. buteo (up to 465,000) and Honey Buzzard Pernis apivorus 
(up to 850,000). In addition, four species each include record totals of 
tens of thousands or more in a single migration season: Steppe Eagle 
Aquila nipalensis* (76,000), Lesser Spotted Eagle A. pomarina (141,000), 
Black Kite Milvus migrans (36,000) and Levant Sparrowhawk Accipiter 
brevipes (49,000) (Bijlsma 1983; Christensen etal. 1981; Dovrat 1991; Porter 
& Beaman 1985; Shirihai 1987, 1988; Tsovel & Allon 1991; Welch & 
Welch 1988). By adding together the peak numbers of the six most 
abundant species in the Middle East, the total population is about 
1,610,000 migrant raptors, but the true figure is probably well above 3 
million. 

Whereas some raptors migrate singly or in small flocks (usually either 
rare species or ones which migrate only short distances or make merely 
local movements, exceptions to this being some species of falcon Falco 
and harrier Circus), most migrate in more or less dense flocks for a short 
period over a long distance (3,000-20,000 km). A significant part of this 
passage is done under daily near-fasting conditions, so, in order to 
conserve energy, the raptors are forced to adopt a passive flight, soaring 
and gliding, exploiting the thermals that develop only over land. This 
explains why they migrate almost exclusively over the landmasses, 
avoiding large bodies of water over which passive flight is difficult. There 
are areas where large concentrations of raptors migrate over straits and 
through narrow corridors, which facilitates observation. The main West 
Palearctic raptor watchpoints are shown in fig. 1. 

Raptor surveys at Eilat 
During 1977-88, migration surveys were conducted in a total of nine 
seasons (six springs, three autumns) . Fig. 2 shows the various watchpoints 
in the Eilat area. 
Spring 1977 A total of 83 days was covered during 2nd February to 17th May, and 763,961 
raptors were counted (Christensen et al. 1981). Five observers manned one or two regular 
stations on Coral Island and another station 7 km northwest of Eilat. 
Spring 1983 A total of 107 days was covered during 15th February to 31st May, and 474,124 
raptors were counted (Shirihai 1987). Two observers manned one or two stations, one in 
Eilat and the other in Kibbutz Eilot. Counting was neither systematic nor comprehensive, 
but took place mainly on days when large numbers of raptors were seen; the emphasis was 
on first and last dates of appearance of each species. 
Spring 1985 A total of 100 days was covered during 16th February to 23rd May, and 1,193,229 
raptors were counted (Shirihai 1987). About 30 volunteers participated, manning two to 

*In this paper, Steppe Eagle is treated as a full species, Aquila nipalensis, separate from, not 
conspecific with, Tawny Eagle A. rapax. 
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Fig. 1. Major raptor migration watchpoints in the West Palearctic. 1 = Gibraltar, 2 — 
Falsterbo, 3 = Bosporus, 4 = Borgka, 5 = Iskenderun-Belen, 6 = Kfar Kasem, 7 = Suez, 

8 = Eilat 

seven stations daily; radio transmitters and vehicles were available on most days, enabling 
co-ordination of count ing and preventing duplication. Great numbers of raptors were 
sighted west and north of Eilat, towards the central Negev, at hours when very few were 
seen at Eilat. 

Spring 1986 A total of 97 consecutive days was covered during 15th February to 20th May, 
and 873,388 raptors were counted (Shirihai 1987). Thir ty volunteers participated and 
methods were as in 1985, but improved, with a more extensive area covered (at times 
reaching 100 km north of F^ilat). 

Spring 1987 A total of 99 consecutive days was covered, during 15th February to 25th May, 
and 778,228 raptors were counted (Shirihai 1988). About ten observers part icipated, 
manning two main counting posts, and methods were otherwise as in 1985. 

Spring 1988 A total of 87 days was covered dur ing 15th February to 15th May, and 688,659 
raptors were counted (Shirihai & Yekutiel 1991). Observers and methods were as in 1987. 

Autumn 1980 A total of 88 days was covered during 25th August to 30th November, and 
25,998 raptors were counted (Shirihai 1982). The survey was conducted by HS and covered 
the area between the North Beach at Eilat and 6 km north of it. 

Autumn 1986 A total of 26 days was covered during 15th October to 14th November, and 
12,357 raptors were counted. Survey conducted by HS. 

Autumn 1987 A total of 25 days was covered during 16th October to 15th November, and 
12,548 raptors were counted. Survey conducted by HS. 

Survey methods and accuracy 

Counting of small flocks of tens and hundreds was usually done with great 
accuracy, counting individual birds or blocks of ten; flocks numbering 
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Fig. 2. Observation posts in Eilat area in spring, showing heights (m above sea level) of 
mountain sectors 

several hundreds or even thousands were recorded (by blocks of ten) to 
an accuracy estimated as within 10% or better. Exact time, weather 
conditions, height and direction of flight, and particular behaviour in 
relation to the weather were all recorded precisely. 

Observation points were placed along the width of the route (fig. 2), 
enabling good coverage across the route front. This also provided closer-



Raptor migration at Eilat 145 

Fig. 3. Total raptors of all species counted at Eilat in springs of 1985, 1986, 1987 and 1988 

range observation of all raptors, thus reducing the number of unidentified 
individuals. Double counts were eliminated by the use of radio links 
between posts and by comparing recording sheets at the end of the day. 
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Table 1. Counts of migrating raptors at Eilat in nine different migration seasons (six springs, three autumns) 
during which coverage complete or significant 

Observation periods (and number of days on which counts made) were as follows: 
Springs (= S): 1977, 2nd Feb-17th May (total of 83 days); 1983, 15th Keb-31st May (107 days); 1985, 16th Feb-
23rd May (100 days); 1986, 15th Feb-20th May (97 days); 1987, 15th Feb-25th May (99 days); 1988, 15th Feb-15th 
May (87 days). Autumns (= A): 1980, 25th Aug-30th Nov (88 days); 1986, 15th Oct-14th Nov (26 days); 1987, 

16th Oct-15th Nov (25 days) 
Data from Christensen el at. (1981), Shirihai (1987, 1988) and Shirihai & Yekutiel (1991) 

Species 

Honey Buzzard 
Pernis apivorus 

Black-shouldered Kite 
Ekinus caeruleus 

Black Kite 
Milvus migrans 

Red Kite 
Milvus milvus 

White-tai led Eagle 
Haliaeetus alhicilla 

Egyptian Vul ture 
Neophron percnopterus 

Griffon Vulture 
Gyps fulvus 

Black Vul ture 
Aegypius monachus 

Short- toed Eagle 
Circaetus gallicus 

Bateleur 
Terathopius ecaudatus 

Marsh Harr ier 
Circus aeruginosus 

Hen Harrier 
Circus cyaneus 

Pallid Harr ier 
Circus macrourus 

Montagu ' s Harr ier 
Circus pygargus 

Pal l id /Montagu 's 
Harrier 

Goshawk 
Accipiter gentilis 

Sparrowhawk 
Accipiter nisus 

Shikra 
Accipiter badius 

Levant Sparrowhawk 
Accipiter hrevipes 

Accipiter sp. 

Buzzard 
Buteo buteo buteo 

Steppe Buzzard 
Buteo b. vulpinus 

Long-legged Buzzard 
Buteo rufinus 

Buteo sp . 

Buteo /Pernis/Milvus sp . 

Season 

S 
A 

S 
A 

S 
A 

S 
A 

S 
A 

S 
A 

S 
A 

S 
A 

S 
A 

S 
A 

S 
A 

S 
A 

S 
A 

S 
A 

S 
A 

S 
A 

S 
A 

S 
A 

S 
A 

S 
A 

S 
A 

S 
A 

S 
A 

S 
A 

S 
A 

1977 

225,952 

1 

26,770 

802 

22 

220 

125 

1 

7 

7 

26 

1 

155 

5,958 

1,360 

9 

315,767 

28 

149,258 

1980 

114 

236 

45 

45 

3 

141 

63 

2 

10 

14 

13 

6 

177 

202 

167 

32 

1983 

277,426 

26,541 

( 

270 

3 

132 

371 

104 

55 

44 

3 

456 

2,573 

142,793 

33 

1985 

851,598 

1 

28,320 

see text) 

541 

17 

345 

242 

113 

17 

41 

3 

138 

905 

143 

225,460 

105 

6,460 

1986 

341,777 

1987 

293,658 

(also see text) 

24,728 
4 

1 

385 
2 

14 
24 

151 
61 

93 
37 

17 

8 

13 

76 

17,034 

42 

465,827 
8 

47 

31,363 
96 

308 
25 

2 
21 

59 
243 

171 
75 

1 

88 
12 

14 

29 

1 

102 
39 

1 

49,8.36 
36 

143 

380,441 
343 

29 

18 

3,757 

1988 

188,914 

31,774 

263 

4 

1 

67 

1 

71 

11 

10 

14 

52 

21,380 

102 

429,139 

28 

5,565 
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Species 

Lesser Spotted Eagle 
Aquila pomarina 

Spotted Eagle 
Aquila clanga 

Steppe Eagle 
Aquila nipaknsis 

Imperial Eagle 
Aquila heliaca 

Golden Eagle 
Aquila chrysaetos 

Aquila sp . 

Booted Eagle 
Hieraaetus pennatus 

Bonelli's Eagle 
Hieraaetus fasciatus 

Osprey 
Pandion haliaetus 

Lesser Kestrel 
Falco naumanni 

Kestrel 
Falco tinnunculus 

Red-footed Falcon 
Falco vespertinus 

Merlin 
Falco columbarius 

Hobby 
Falco subbuieo 

Eleonora's Falcon 
Falco ekonorae 

Sooty Falcon 
Falco concohr 

Lanner 
Falco biarmkus 

Saker 
Falco cherrug 

Peregrine 
Falco peregrinus 

Barbary Falcon 
Falco pelegrinoides 

Falco sp . 

Unidentified raptors 

TOTALS, AI.I. RAPTORS 

Season 

S 
A 
S 
A 
S 
A 
S 
A 
S 
A 

S 

S 
A 

S 
A 

S 
A 

S 
A 

S 
A 

S 
A 

S 
A 

S 
A 
S 
A 

S 
A 

S 
A 

S 
A 

S 
A 
S 
A 
S 

s 
s 
A 

1977 

65 

8 

19,288 

95 

9,083 

175 

1 

130 

27 

11 

1 

6 

6 

3 

1 

8,601 

763,961 

— 

1980 

2 

13 

24,243 

64 

19 

7 

20 

298 

18 

6 

21 

4 

1 

3 

— 
25,998 

1983 

40 

10 

22,726 

30 

146 

87 

55 

190 

35 

1 

474,124 

— 

1985 

74 

5 

75,053 

61 

1,111 

140 

6 

49 

13 

37 

20 

16 

7 

4 

46 

2,138 

1,193,229 

_ 

1986 

58 
1 
6 

22,762 
12,199 

35 
8 

17 

109 

1 

64 

22 

54 

21 
12 

27 

873,388 
12,357 

1987 

67 
17 
4 

17,443 
11,629 

47 
12 
7 

31 

105 

5 

96 

34 

55 

12 

1 

7 

9 

2 

3 

4 

3 

68 

204 

778,228 
12,548 

1988 

21 

5 

10,922 

12 

150 

2 

73 

1 

26 

1 

1 

13 

8 

1 

1 

2 

24 

688,659 

— 

Total results 
The results for all nine seasons are shown in table 1. Fig, 3 (see page 145) 
shows the totals by five-day periods for all species combined for the 
springs of 1985, 1986, 1987 and 1988. 

Dynamics of migrating raptors over Eilat 
The extensive information collected to date on migrating raptors at Eilat 
throws light on their daily behaviour patterns in the area (see also 
Christensen et al. 1981; Shirihai 1982, 1987). With each survey, however, 
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new questions arise and new phenomena are discovered that establish a 
correlation between the raptors ' behaviour and the weather. 

Since massive migration of raptors occurs at Eilat mainly during 
February-May, it is primarily the spring season that is referred to in the 
following paragraphs. 

Geographical features 

Bordering Eilat to the east and north is a narrow rift (part of the Syro-
African Rift Valley) lying roughly in a north-south direction; to the east 
are the Edom Mountains (reaching 1,800 m above sea level), to the west 
is the Eilat massif (up to 800 m), to the south is the Bay of Eilat (Gulf of 
Aqaba), while to the north the Arava Valley continues for a further 
200 km to the Dead Sea. Both sides of the valley are mountainous, with 
numerous large wadis or dry ravines. The Moon Valley and the Negev 
are situated to the west of the Eilat massif and are of a similar height 
above sea level; this area is composed mainly of sand and bare rock, with 
very sparse vegetation. 

Until recently, it was thought that the Syro-African Rift provided a 
particularly convenient flyway which the raptors exploited. Today, after 
many observations, it is clear that they cross the valley in certain areas: 
coming from Sinai as a part of the bypassing of the Red Sea, they usually 
(but variably, depending on wind and daily pattern of shift: see below) 
cross at the northern end of the Bay of Eilat, or somewhat farther north. 
This Rift-Valley crossing is problematic for raptors, as conditions are not 
so favourable as in the mountains: many difficulties include strong, 
unstable head winds, and unstable thermal conditions, causing some 
rap to r s to lose he ight . It appea r s t ha t the geographical factor is 
significant, and raptors temporarily migrate a very short distance along 
the Rift Valley when they have difficulty in crossing it. 

Climate 

The Eilat region is dry and desert-like, with an average annual rainfall of 
25 m m . During spring it is usually hot, with clear skies and bright 
sunshine. Observation conditions are generally comfortable and visibility 
excellent; on some days, heat haze blurs the horizon, but only in extreme 
cases do sandstorms hamper observation. 

EFFECT OF TEMPERATURE 

In Eilat, maximum shade temperatures during February-March are 20-
30°C, rising occasionally above 40°C in April-June. In April and May, 
thermal conditions develop by early morning, so very soon after sunrise 
there is much movement of small and medium-sized raptors. During 
February and March, however, the mornings are chillier and the medium-
sized and large raptors start their migration later, using active (flapping) 
flight and proceeding northwards along the mountains west of the Arava 
until favourable thermal conditions develop and enable them to cross the 
valley in passive flight. 
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EFFECT OF CLOUD AND RAIN 

Cloud cover in spring is usually non-existent (0 oktas) to partial (2 oktas), 
and thus hardly affects the behaviour of migrating raptors, but rain, 
though also scant in the area, does have a significant effect, forcing large 
numbers of raptors to land in the mountains for several hours. Those 
which do not stop are blown off course to the west of Eilat. 

Rain also causes termites to take to the air. This immediately attracts 
large flocks of raptors, especially Black Kites, which hunt the termites in 
the fields of Kibbutz Eilot. 

EFFECT OF WIND 

The winds in the Eilat region are usually northerly or northeasterly, but 
they change dramatically within short time periods. It is common for wind 
currents to blow simultaneously in different directions at different 
altitudes, which makes interpretation of the dynamics of high-flying 
migrants difficult. Wind direction and force do not significantly affect the 
general migration, but do change its path. The prevailing wind, blowing 
mainly in the Rift Valley, is north-northeasterly (owing mainly to a 
combination of local land-breeze augmented by Mediterranean sea-
breeze), which facilitates regular migrations. Thus, the raptors pass over 
the Eilat massif in a northeasterly direction and cross the Arava in the 
Bay area north and south of Eilat. In southerly or easterly winds (caused 
mainly by well-developed North African low-pressure systems over Egypt 
and Israel area: see fig. 4), but also often on windless days, the passage 
route drifts up to tens of kilometres westwards into the Negev, while in 
moderate westerlies the route tends to pass close to the shore and the 
mounta ins (or more or less as in northerly winds); in very strong 
westerlies, however, raptors cross the Gulf of Aqaba, somewhat more to 
the south than normal, but often also move into the Negev to obtain head 
winds. 

Of all the climatic factors, the northerly or northeasterly (head) wind 
appears to be the most convenient for migrating raptors, also pushing/ 
concentrating them into the Eilat region, more or less near the Gulf. 
Conversely, all other winds, but chiefly southerly, easterly and westerly 

Fig. 4. Typical pattern of pressure systems in spring: A = the 'North African low' (the 
principal system), B = the 'Sudanian low' (scarcer) (from Atlas of Israel, 1970; Jaffe 1988). 
When these approach Egypt and Israel, the former from the west and the latter from the 
south, chiefly after the end of March, they cause southerly and easterly hot, dry, desertic 
winds (often accompanied by dust and even sandstorms) which considerably affect the 
passage path of raptors (largely Steppe Buzzard Buteo buteo vulpinus, Levant Sparrowhawk 
Accipiter brevipes and Honey Buzzard Pernis apivorus): passage streams are drifted and blown 

tens of kilometres off course well west of Eilat region, over the Negev 
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(tail) winds, have an adverse effect on the passage and direction of 
migrants; when northerly winds return after a few hours or days, there is 
a gradual re-determined stream back towards the normal passage zone 
(i.e. Eilat area). This is also confirmed in autumn observations. 

Pattern of daily migration in spring 

During the morning, migration begins in the mountains west of Eilat, as 
well as in the lower areas around Eilat itself. The hour at which it starts 
varies during the season for different species. As the region heats up and 
thermal conditions develop, the migration becomes stronger, higher and 

Fig. 5. Peak five days of passage of each of the five commonest raptors in spring at Eilat, 
recorded by time of day and location; figures in columns show percentages of total in each 
two-hour period passing over each mountain sector (see fig. 2). A = Steppe Buzzard Buteo 
buteo vulpinus (1985), B = Honey Buzzard Perms apivorus (1985), C = Levant Sparrowhawk 
Accipiter brevipes (1986), D = Black Kite Milmis migrans (1985), E = Steppe Eagle Aquila nipaUmsis 
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denser in the sky, and it drifts eastwards at varying speeds {figs. 5 & 6). 
In the early morning, the raptors cross the Arava up to some tens of 
kilometres north of Eilat, and, as crossing conditions improve, they cross 
nearer to the town. During the hot midday hours when thermal conditions 
are best, the raptors rise to 1,500 m and more above ground level and fly 
at such speeds that they are hard to spot with the naked eye. It should 
be noted that during 12.00-16.00 hours the passage is blown off course 
south of Eilat, and the crossing of the Rift Valley then takes place high 
above the Bay of Eilat or well west of Eilat, over the Negev. Later in the 
afternoon, the raptors lose height and return to migrate above the Eilat 
mountains, where many of them also roost. 

This pattern is very general, but varies among the species in different 
areas in varying climatic conditions (see under species accounts). 

There are also indications of nocturnal migration, especially on cloudy 
nights. Some small and medium-sized raptors have been observed 
migrating until total darkness, showing no signs of roosting, while there 
are many sightings of buzzards and kites actively migrating at high 
altitudes very soon after first light. 

Fig. 6. Two general migration patterns over Eilat area in spring in different wind conditions. 
A = NE or N winds; B = S or E winds, or no wind 

The extent of the migration front in spring 

The 'Eilat migration route' is spread over a front of up to 100 km or more. 
When conditions are suitable, the raptors cross the Rift Valley near the 
northern end of the Bay of Eilat. When crossing conditions there are not 
good, or when the passage is deflected by southerly or easterly winds, the 
route is likely to pass above the central Negev and across the Rift Valley 
close to the Dead Sea. For example, on 9th May 1985, with a southeasterly 
wind in the early morning, a small migration of Honey Buzzards was 
observed above Eilat; later in the morning, the route was pulled 
westwards to the Negev and no further movement of Honey Buzzards was 
visible that day above the Eilat area, but 7,600 were seen at Beer Sheva 
in the central Negev. 

Observations made from a vehicle that followed the passage as it drifted 
over the Negev showed that the dynamics of the migration front seemed 
to vary. The stream of birds constantly flew northeast, but, because of 
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changes in wind direction and/or thermal conditions, the stream was 
deflected east or west of the main passage zone followed during northerly 
winds. 

Autumn migration 

The autumn migration in general is much smaller than that in spring. Of 
the five abundant species in spring (see table 2), only the Steppe Eagle 
migrates in numbers approaching those in spring. 

Observations show a clear pattern in the Steppe Eagles' daily migration 
in autumn in the Eilat area. Until 09.00 hours, they cross from east to 
west over the Arava Valley, singly or dispersed, 20-60 km north of Eilat, 
then continue in a west-southwesterly direction above the Moon Valley; 
as the northerly wind strengthens, the passage is shifted southwards and 
crosses above the fields of Kibbutz Eilot and the North Beach of Eilat. 
The peak hours of migration are 11.00-12.00. 

An interesting occurrence is observed in autumn: as the eagles come 
from over the Edom Mountains (Jordan), they are met by a strong 
northerly wind blowing in the Arava Valley; they turn northwest into the 
wind, which helps them quickly across the valley. This movement against 
the general direction of migration continues for 10 km north of Eilat. After 
they have crossed the Arava, the Steppe Eagles resume a westerly or 
southwesterly course, which is the regular migration direction in autumn. 

On most days, passage above the North Beach almost completely 
ceases by 13.00 hours; only on a few peak days are Steppe Eagles sighted 
continuously from the earlier morning hours until 15.00 hours. After 
midday, passage is normally drifted southwards, and the eagles cross east 
to west above the Bay; later in the afternoon, they return to the Jordan 
Mountains (fig. 7). 

Fig. 7. Migration of Steppe Eagle Aquila nipaknsis over Eilat in autumn. A = general migration 
direction; B = genera] temporal pattern of crossing Arava Valley 

List of raptors migrating through Eilat 
Table 2 shows the status of each raptor species that migrates through 
Eilat in spring. Only the Steppe Eagle occurs in significant numbers in 
autumn. 
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Table 2. Status according to level of abundance of raptors migrating through Eilat, 
Israel, in spring 

See table 1 for scientific names of species 

ABUNDANT SPECIES 

Level 1 
hundreds of 
thousands 

Level 2 
tens of 
thousands 

COMMON 

SPECIES 

hundreds 

UNCOMMON 

SPECIES 

tens 

RARE 

SPECIES 

singles 

Honey Buzzard 

Steppe Buzzard 

Black Kite 

Levant 
Sparrowhawk 

Steppe Eagle 

Egyptian Vulture Pallid Harrier 

Short-toed Eagle 

Marsh Harrier 

Sparrowhawk 

Montagu 's 
Harrier 

Long-legged 

Buzzard 

Lesser Spotted 

Eagle 

Imperial Eagle 

Booted Eagle 

Osprey 

Kestrel 

Hobby 

Goshawk 

Spotted Eagle 

Bonelli's Eagle 

and all remaining 
species 

ABUNDANT SPECIES 

This group includes five species which together comprise more than 90% 
of all raptors passing through Eilat. In spring 1985 they accounted for 
96% of the total. Fig. 8 shows the temporal pattern in the peak year for 
each one. 

Steppe Eagle Aquila nipalensis 

This eagle accounted for 6.4% of the total raptor migration in the record spring of 1985, 
and constitutes 99.9% of all Aquila eagles passing through Eilat. 

Spring The first migrants appear in January, but a more massive migration starts from the 
third week in February and continues until the third week in March, with the last observed 
up to the middle of May. Two main migration waves: the first, when most fly over, takes 
place from the end of February to mid March; the second, smaller, wave is scattered over 
the remainder of the period, peaking during the second week of April. Peak day was 6th 
March 1985, when 14,164 were counted (table 3). The largest number in one season was 
75,053, in spring 1985 (fig. 8), and the multi-year variation was 84% (table 4). 
Autumn T h e first migrants appear in the third week of September, with the peak period 
usually between the third week of October and the first week of November; the last are seen 
in the second week of December. In 1980, the peak period was 22nd-28th October, when 
16,100 were counted; the peak day was 23rd October, when 7,295 eagles passed (fig. 9). 
Ages In the springs of 1977, 1985 and 1986 and in au tumn 1980, special emphasis was placed 
on this aspect. 

In February and the first week of March virtually all Steppe Eagles recorded are adults; 
u p to the third week of March , adul t s and sub-adu l t s (5th ca lendar-year or older) 
predominate . From the end of March and throughout April, many immatures (3rd-5th 
calendar-years) pass, while by mid April the majority are juveniles (= first-summer, 2nd 
calendar-year) (fig. 10). 

In au tumn, mainly juveniles ( = first-winter and second-winter, lst-2nd calendar-year) 
pass up to the third week of October. Within the peak period the majority are adults, sub-
adults and immatures (3rd-7th calendar-years); on the peak day of 23rd October 1980, 
a lmost equa l n u m b e r s of adu l t s / sub-adul t s (5th-7th calendar-years) and immatu res / 
juveniles ( ls t -4th calendar-years) passed, while in November nearly all were adults (fig. 10) 
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Table 3. Peak days of migration of raptors at Eilat, Israel, in spring in seven different years 
Data from Christensen et at. (1981), Shirihai (1987, 1988) and Shirihai & Yekutiel (1991) 

Honey Buzzard 
Pernis apivorus 

Black Kite 
Mitvus migrans 

Date 
no. 

Date 
no. 

Egyptian Vul ture Date 
Neophron percnopterus no. 

Short- toed Eagle 
Circaetus gatlicus 

Marsh Harr ier 
Circus aeruginosas 

Pallid Harr ier 
Cirrus macmurus 

Montagu ' s Harr ier 
Circus pygargus 

.Sparrowhawk 
Accipiter nisus 

Date 
no. 

Date 
no. 

Date 
no. 

Date 
no. 

Date 

no. 

Eevant Sparrowhawk Date 
Accipiter brevipes no. 

Steppe Buzzard 
Buteo b. vutpinus 

Date 
no. 

Eong-legged Buzzard Date 
Buteo rujinus no. 

Lesser Spot ted Eagle 
Ac/uita pomarina 

Steppe Eagle 
Aquila nipatensis 

Imperial Eagle 
Aquila twliaca 

Booted Eagle 
Hieraaetus pennatus 

Osprey 
Pandion hatiaetus 

' Date 
no. 

Date 
no. 

Date 

no. 

Date 
no. 

Date 
no. 

1977 

16 May 
36,738 

26 Mar 
2,489 

30 Mar 
42 

21 Mar 
20 

20 Apr 
9 

— 

— 
— 
17 Apr 

31 

20 Apr 
2,556 

9 Apr 
51,562 

— 

21 Eeb 
2,829 

25 Feb 

11 

20 Apr 
17 

8 Apr 
23 

1980 

— 

29 Mar 
20,450 

17 Mar 
29 

— 

— 

— 
— 

19 Apr 
2,000 

29 Mar 
108,050 

— 

— 

28 Feb 
3,804 

— 

— 

1983 

6 May 
223,100 

31 Mar 
6,000 

3 Apr 
34 

12 Mar 
13 

3 Apr 
17 

3 Apr 
38 

7 Apr 
8 

6 May 

30 

28 Apr 
650 

31 Mar 
31,000 

7 Apr 
4 

— 

14 Mar 
7,000 

3 Mar 

3 

— 

— 

1985 

7 May 
227,799 

22 Mar 
9,316 

15 Apr 
30 

11 Mar 
29 

3 May 
22 

1 Apr 
11 

3 dates 
2 

16 Apr 

26 

22 Apr 
600 

22 Mar 
37,805 

23 Mar 
12 

4 May 
7 

6 Mar 
14,164 

4 Apr 

6 

16 Apr 
11 

22 Mar 
6 

1986 

6 May 
106,394 

31 Mar 
5,810 

28 Mar 
28 

15 Mar 
20 

19 Apr 
16 

20 Apr 
4 

8 Apr 
2 

24 Apr 

14 

25 Apr 
6,377 

2 Apr 
130,000 

28 Mar 
8 

2 Apr 
12 

4 Mar 
2,977 

25 Mar 
& 6 Apr 
3 

4 Apr 
13 

25 Mar 
8 

1987 

9 May 
70,987 

29 Mar 
9,956 

28 Mar 
31 

9 Mar 
7 

28 Mar 
22 

29 Mar 
29 

14 dates 
1 

11 Apr & 
9 May 
9 

25 Apr 
22,747 

29 Mar 
65,021 

22 Mar 
3 

26 Mar 
9 

7 Mar 
3,034 

1 Apr 

10 

29 Mar 
9 

4 Apr 
12 

1988 

8 May 
64,498 

1 Apr 
5,943 

2 Apr 
27 

14 Mar 
4 

15 Apr 
15 

10 & 25 Mar 
2 

11 Apr 
4 

7 & 11 Apr 

5 

26 Apr 
12,609 

2 Apr 
72,991 

1 Apr 
8 

5 Apr 
5 

5 Apr 
1,239 

1 Apr 

2 

5 Apr 
30 

5 Apr 
30 

At the beginning and end of the passages the populat ions flying over are of more or less 
similar age groups. Towards the middle of the migration seasons (autumn: third and fourth 
weeks in October; spring: third and fourth weeks in March) different age groups migrate in 
mixed flocks; during these periods, ageing is difficult and requires more study. 

Christensen et al. (1981) est imated that in spring 1977 (and other years) adults constituted 
60% of the total Steppe Eagle passage. From the 1985 and 1986 surveys, however, we 
estimated the percentage of adults passing through Eilat in spring to be about 70% of the 
total; the figure for au tumn 1980 was est imated at 75%. The general impression is that about 
60-70% of Steppe Eagles migrating through Eilat are of breeding age (5th calendar-year and 
older). Faced with the question of the whereabouts of the juveniles, we offer the following 
hypotheses: 

1. Adults that winter in north and east Africa migrate en masse, passing over Eilat 
within a short period, whereas juveniles, wintering in more extensive areas to the 
south and west of the adults , migrate in a more scattered fashion. It seems that 
juvenile passage occurs over a broad front and along many secondary routes, making 
accurate estimation of populat ion size difficult. 

2. Possibly, different age groups prefer different routes. In spring, about 70% of 
Steppe Eagles a t Eilat are adults , whereas in the central Negev, Beer Sheva and the 
Dead Sea area the main part of the migration involves non-adults . These Negev and 
J u d e a n Desert areas are almost devoid of passage from mid February to mid March 
(the peak period of passage at Eilat): for example, at Beer Sheva in spring 1985, 
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Fig. 8. Highest seasonal totals of the five most abundant raptors over Eilat in spring, by 
five-day periods. Broken lines show average five-day totals over the springs 1977, 1983, and 

1985-88 
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Table 4, Multi-year variation in counts of raptor species at Eilat over six springs, 1977, 
1983, 1985-88 

Coefficient of variation is the standard deviation expressed as a percentage of the mean. 
Data from Christensen a al (1981), Shirihai (1987, 1988) and Shirihai & Yekutlel (1991) 

Species 

All species totalled 
Steppe Eagle 

Aquifa nipalensis 

Black Kite 
Milvus migrans 

Steppe Buzzard 
Buteo k vulpinus 

Levant Sparrowhawk 
Accipiier breiipes 

Honey Buzzard 
Perms aphiorus 

Booted Eagle 
Hieraaetms pamatus 

Osprey 
Pandion hatiaetus 

Egyptian Vulture 
Neophron percnepteras 

Sparrowhawk 
Accipiter rdsus 

Short-toed Eagle 
Cmaetus gaMcus 

ANNUAL SPRING COUNT 
Mean 

795,228 
28,032 

28,249 

326,278 

16,281 

363,221 

138 

83 

428 

163 

162 

Range 

474,124-1,193,229 
10,922-75,053 

24,728-31,774 

142,793-465,827 

905-49,836 

188,914-851,598 

105-175 

49-130 

263-802 

52-456 

59-345 

Standard 
deviation 

(n = 6) 

236,752 
23,444 

2,808 

123,751 

18,349 

245,111 

26 

28 

210 

148 

107 

Coefficient 
of 

variation 

30% 
84% 

10% 

38% 

113% 

67% 

19% 

34% 

49% 

91% 

66% 

adults represented only 9.38% of the total passage, as against about 90% non-adults, 
counted mainly in April (Ben Zohar 1986). Similarly, at northern Suez in spring 1982, 
15,778 migrants were counted during February-May, with more than 70% passing 
during the peak period for non-adults (from mid March, mainly during the second 
half of April) (Wimpfheirner a al. 1983; Bruun 1985). It appears that the majority of 
adults, plus some non-adults which arrive from eastern Egypt, tend to cross the 
southern Gulf of Suez and central and eastern Sinai and continue over the Eilat area, 
thus bypassing the Gulf of Aqaba; by contrast, others, mostly non-adults, continue 
north along the western bank of the C5ulf of Suez, bypass the latter and proceed over 
northern Sinai to the central Negev and Dead Sea area. Differences in need to reach 
the breeding grounds may explain the disparity in ages along the different routes: 
although Steppe Eagles prefer an overland route, the adults' urgency to start breeding 
(in Asia) makes them less hesitant to cross the broader southern end of the Gulf of 
Suez, whereas juveniles and immatures can take a longer, but safer and easier, 
overland route. Further comparative studies would be instructive. 
3. As with Montagu's Harrier Circus pygargus and Egyptian Vulture Neophron 
percnopterw, part of the juvenile population of Steppe Eagles may remain in Africa in 
summer (Christensen et al. 1981; Christensen & Sarensen 1989). 

Migration patterns in spring Compared with smaller species, Steppe Eagles, needing well-
developed air currents, begin their passage later in the morning. In February and March, 
they start migrating north above the middle (200-400 m) mountains west of Eilat between 
08.00 and 10.00 (usually after 09.00). At around 10.00 hours, as the eagles begin to reach 
altitudes for more favourable thermals, the passage becomes denser and drifts eastwards, 
hugging the Bay; the crossing from west to east takes place over the town of Eilat and a 
little to the north of it. From 10.30 to 12.30 hours the cross passage becomes denser and 
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Fig. 9. Migration of Steppe Eagles Aquila nipalensis over Eilat in autumn 1980 by five-day 
periods 

the migration direction more easterly. Around 13.00 hours the eagles have gained great 
height and the passage is drifted southwards; the eastward crossing occurs above the Bay 
itself, south of Eilat. Towards 16.00 hours, when thermal conditions deteriorate, the eagles 
stop crossing the sea and return to migrate above the Eilat mountains. At night, they can 
be found roosting on inland cliffs west of Eilat and in the Moon Valley. On some March 
days, mainly in unusual cloudy and rainy weather with southerly or easterly winds, passage 
is drifted westwards to the Moon Valley region or to the southern Negev (less often to the 
central Negev) and is not then visible above the Eilat region (fig. 6; see also Shirihai & 
Yekutiel 1991). 

Fig. 10. Age composition of migrating Steppe Eagles Aquila nipalensis at Eilat in autumn 1980 
and spring 1977 

In Eilat, an interesting occurrence has been observed during the morning migration (up 
to 13.00 hours). Steppe Eagles trying to cross the Bay of Eilat from west to east in the region 
of Coral Island were forced to return to the western shore, where they were seen arriving 
from the sea at Taba, north of their starting point. At Taba they tried to gain height to cross 
at narrower points, but once more had to retreat, eventually crossing overland in the Eilat 
region. Because of their high wing-loading, Steppe Eagles find it difficult to cross bodies of 
water even as narrow as the Gulf of Aqaba, particularly when they lose altitude owing to 
unfavourable thermal conditions combined with northeasterly winds. They do not retreat in 
their paths above land, however, further emphasising how difficult a sea crossing the Bay 
of Eilat is for them. 

Migration patterns in autumn See page 152 and fig. 7. 
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Black Kite Milvus migrans 

The Black Kite formed approximately 3.5% of the total spring raptor migration in 1977, 2% 
in 1985, 4% in 1987 and as much as 4.6% in 1988. 

Spring The first Black Kites appear in the last week of February, followed by mass regular 
migration from the second week of March to the last week of April, when they disappear 
almost completely (though the last are seen as late as early June). The peak period is the 
third week in March until the first week in April. The peak days are usually between 22nd 
March and 1st April (table 3). In some years, the migration is in two waves: the main one 
during the last two weeks of March, and the second one during the second week of April. 
The highest daily count was of 9,956, on 29th March 1987, and seasonal totals ranged 
between 24,728 (1986) and 31,774 (1988), with a 10% multi-year variation (Shirihai 1987, 
1988; Shirihai & Yekutiel 1991; tables 1 & 4). In spring 1980, an exceptional 36,690 were 
counted between 26th February and 5th April, with a peak of 20,450 on 29th March 
(Christensen et al. 1981). 

Autumn This species is irregular in small numbers in autumn. 
Ages Up to the end of March most are 'adult-looking' individuals, while in April these are 
mixed with younger birds; from late April/early May typical second-calendar-years are seen, 
but not in great numbers. 
Migration patterns in spring Together with the Honey Buzzard, this medium-sized raptor is the 
first to leave the roost, around sunrise, and the last to go to roost at night. Most roost in 
the mountains west of Klat, with others in trees (mainly in cultivated patches) in the 
southern Arava Valley. Between 06.00 and 08.00 hours, the latter advance from the fields 
in active flight above the Arava in a northerly or north-northeasterly direction. Later in the 
morning, those roosting in the mountains also actively fly north-northeast. As thermals 
develop, from about 07.30, Black Kites cross the Arava 20-30 km north of Eilat. Until about 
10.00 hours, the passage is deflected southwards, and many cross the Arava at medium 
altitudes in the vicinity of Eilat and Kibbutz Filot. Around midday, when the kites are at 
high altitudes and thermal conditions are good, they are drifted southwards and cross the 
Bay of Eilat above die sea. This is why, on many days, Black Kites were not visible in the 
afternoons; only towards 15.00 hours did the migration return northwards to the Eilat 
region, and the birds were then seen crossing eastwards slightly north of Eilat until roosting 
time (most come to roost during the last hours of light and sometimes even after dark). 

In the region of Eilat massif, Black Kites characteristically migrate at low altitudes and 
close to the Bay, especially over mountains not exceeding 400 m. In 1985 and 1986, on a 
number of occasions, a stream of Black Kites passed low between the two observation 
stations without being counted; on other occasions they passed to the west of the line of 
observation stations, then flew northeast, bypassing the Eilat mountains and the Moon 
Valley, so that no station could sight them (see figs. 2 & 5). 

Although both 'Steppe' Buzzards Buteo buteo vulpinus and Black Kites migrate at the same 
periods during most hours of the day, their routes are clearly separate; only in the afternoon 
does a partial mingling of the two species occur. 

Steppe Buzzard Buteo buteo vulpinus 
Steppe Buzzards formed 41.3% of the total spring raptor migration in 1977, 18.8% in 1985, 
53.2% in 1986, 48.8% in 1987 and 62.3% in 1988. 
Spring The first migrants appear in mid February, followed by regular passage from the start 
of the second week in March until the end of April (during 17th March-20th April, over 
10,000 may be seen on any day); the last pass as late as the first week of June, with juveniles 
and sick or weak individuals even after the end of June. Two main migration waves are 
recognisable: the first, when most are recorded, is at the end of March and early April; the 
second is in the third week of April. The record season was spring 1986, when 465,827 were 
counted (fig. 8), and the multi-year variation was 38% (table 4). 
Autumn This species migrates in very small numbers throughout autumn. 
Ages and morphs Adults predominate up to the middle of April, while the second migration 
wave comprises mainly juveniles (Christensen et al 1981; Gorney & Clark 1984; HS, personal 
observations). 

Two dominant morphs are observed: (a) those with a rufous appearance ('fox-red morph'); 
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(b) those with a grey-brown appearance, but with some pate rusty colour on tail and 
underparts ('grey-brown morph'). In addition, there is an intermediate morph, a blackish 
morph and a rare whitish morph. The proportions are roughly as follows: fox-red, 60%; grey-
brown, 20%; intermediate, 15% (this may be part of the grey-brown morph); blackish-brown, 
2-5%; whitish, 1%. Much work remains to be done on the definition of and relations between 
the various morphs (see also Shirihai & Dohertyl990; Shirihai & Forsman 1992). 
Migration patterns in spring The Steppe Buzzard's migration starts between 06.30 and 08.00 
hours (slightly later than Black Kite). Two typical patterns are evident: 

1. On days with a northerly or northeasterly wind, there are two peaks, during 09.00-
11.00 and during 16.00-18.00 hours. During 11.00-16.00, passage virtually ceases over 
the area. This is due to a change in direction and location of the passage: the 
migration direction is easterly, and the crossing of the valley occurs south of Eilat 
above the Bay. 
2. The second pattern is observed in southerly or easterly winds, or on windless 
days, when the route is pulled west towards the Negev for a day or two. When the 
wind reverts to northeasterly, the passage returns to the Eilat region. This is why 
only a few Steppe Buzzards were seen over the Eilat area during the peak period in 
1985: on 18th April only five were seen throughout the Eilat region, when 50,000 
crossed within a period of a few hours about 250 km to the north and many were 
observed in the Negev. (In the 1986 survey, in prevailing northeasterlies, more passed 
over Eilat than over the Negev during the peak days.) 

Steppe Buzzards go to roost from about 17.30 hours until after sunset. In the massif region 
west of Eilat, Steppe Buzzards, unlike Black Kites and Steppe Eagles, usually migrate above 
the 400-700-m mountains (see figs. 2 & 5). 

Levant Sparrowhawk Accipiter brevipes 
This species formed 6.4% of the total raptor migration in the peak spring of 1987. 
Spring The first appear during the last week of March (earliest recorded was on 25th March 
1986), and regular migration of tens or more daily occurs only from mid April, with the 
peak period (thousands per day) usually during 16th-28th April; passage of hundreds per 
day continues until early May, with the last ones towards the middle of May. The migration 
is characterised by its great density and short time span during which more than 90% of the 
total passes. The largest number counted in one season was 49,836, in spring 1987 (fig. 8), 
and the multi-year variation was 113%) (table 4). The highest daily count was of 22,747, on 
25th April 1987. 

Autumn This species usually migrates in small flocks of tens of individuals during the second 
half of September, though, in some autumns, larger flocks are recorded (e.g. a flock of 1,500 
on 25th September 1986). In autumn 1980, two flocks roosted in the fields of Kibbutz Eilot: 
63 on 17th September, and 100 on 25th September. 
Ages In spring, males were the first to migrate in large numbers, followed a few days later 
by females and immatures. (It is worth noting that a large population of second-calendar-
year individuals passes Eilat.) 

In autumn, adults and juveniles pass in mixed flocks, but on days when large numbers 
are recorded the percentage of juveniles is relatively high. 

Migration patterns in spring This small raptor migrates in flocks of hundreds and thousands, 
90% of the total passing the Eilat area within a small number of consecutive days. This mass 
appearance results in great annual fluctuations, for several reasons: (a) the species is 
relatively small and hard to detect as it flies past at high altitudes during most hours of the 
day; (b) on peak days, when southerly winds blow or during other weather changes, the 
route is pushed westwards to the Negev, and most birds are consequently missed by 
counters at the regular sites. 

Levant Sparrowhawks rise at or before sunrise from roosting sites, hunting singly or in 
small flocks. By 07.30-08.30 hours, most gain height and, within a short time, disappear in 
a more or less northerly direction (the predominant passage heading); in contrast to all 
other species, Levant Sparrowhawks have not been seen to cross the Arava Valley or the 
Gulf of Aqaba. This may be attributed to this species' relatively western breeding 
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distribution (with most birds heading for the Black Sea area), whereas other species breed 
chiefly farther east and consequently show a more eastward migration, crossing the Rift 
Valley to Jordan. Migration is observed above the Eilat mountains up to 11,00 hours, after 
which the route is noticeably pushed westwards above the eastern Negev; only in the late 
afternoon, close to sunset, does passage return eastwards, and is then seen in the mountains 
above the roosting areas and in the Arava Valley. 

On many days, it was difficult to determine whether the route was invisible to watchers 
because it was blown westwards, or because of the high altitude of flight and the difficulty 
in discerning these small raptors during their rapid migration. In southerly or easterly winds, 
the passage drifts westwards and passes over the central Negev: for example, in spring 1985, 
when southerly winds occurred during the second half of April, only 905 Levant 
Sparrowhawks were counted at Eilat, but over 30,000 at Hazeva (just south of the Dead 
Sea), the latter coming from the central Negev; in the same spring, about 3,500 were counted 
at Beer Sheva and about 7,000 in the Judean Desert. 

Independent migration by this species, without other raptors, occurs in Israel; only on 
some non-peak days are individuals seen with other species. 

Honey Buzzard Perms apitsorus 
Honey Buzzards accounted for 39.2% of the total spring raptor migration in 1977, 72.6% in 
1985, but only 27.4% in 1988. 

Spring The first migrants usually appear in mid April, but singles can arrive even earlier 
(earliest were two on 2nd April 1986). Regular migration of tens and thousands per day 
starts from the last week of April. The peak period occurs during lst-13th May (table 3), 
when about 90% of the total passage passes; the bulk of this involves adults and near-adults, 
with a huge amount of plumage variation {see plates 70-81). The migration normally ends 
between 20th and 25th May, but flocks of tens and hundreds, including also many 
immatures, still occur up to mid June (latest date 17th June 1985). In 1977 and 1985, there 
were two distinct migration waves, the first, main, one in the first week in May and the 
second in the third week in May, though in 1983 and 1986 there was a very dense fly-past 
with no clear distinction between waves. The largest number counted in one season was 
851,598, in spring 1985, with the peak day on 7th May, when 227,799 passed (fig. 8). Multi-
year variation was 67% (table 4). 

Autumn Very small numbers of Honey Buzzards are observed throughout the autumn 
months. 
Migration patterns in spring Honey Buzzards leave their roosts in the mountains at sunrise 
(05.30 hours). During 06.00-07.00 movement is seen in the vicinity of Ein Netafim and the 
Moon Valley and sometimes north and west of there, the direction fluctuating between 
north-northwest and north-northeast. Between 07.00 and 08.00 hours, the flocks become 
larger and denser, but their movement is still low and dispersed. Many are observed in 
active flight, flapping and gliding without soaring; others land at the edges of wadis and on 
inland cliffs. This is because the northerly morning wind, which enables the birds to advance 
into it and gain altitude, stops and the buzzards are forced to wail until it freshens or the 
air warms up. As the morning proceeds, the birds gain height, change flight direction to 
northeast, and cross the Arava Valley at a 50° angle 30-60 km north of Eilat. In the Eilat 
massif Honey Buzzards fly chiefly above the 450-700-m mountains (see figs. 2 & 5). 

In the springs of 1985 and 1986, special attention was given to the dynamics of this 
species' passage, and it is now evident that the main part of the migration occurs to the 
west, over the Negev. One of the reasons is that on many days (especially in late April and 
May) the winds are southeasterly and strongly deflect the route (see fig. 6b). On days with 
prevailing northeasterlies, the Honey Buzzards tended to migrate, during most hours of the 
day, a little west of Eilat, in the southern Negev. When the route was drifted westwards, the 
return to the mountains west of Eilat took place at about 17.00 hours, and during these late-
afternoon hours huge numbers were observed within a short period crossing the Arava from 
west to east above the fields of Kibbutz Eilot. Frequently, when the passage is drifted 
towards the Negev, it does not return to the Eilat mountains in the afternoon, but continues 
to pass over the Negev for a further day. Only on a few days does the movement drift south 
of Eilat to cross over the Bay, recalling the daily pattern of Steppe Eagle and Black Kite. 
(On many days in spring 1977, however, Honey Buzzards crossed the Gulf of Aqaba above 
the Coral Island area: Christensen et at 1981.) 



Raptor migration at Eilat 161 

COMMON SPECIES 
Egyptian Vulture Neophron percnopterus 

Spring The first migrants appear as early as the second half of February, with regular 
migration from the beginning of March, and the last in the third week of May; subsequently 
only vagrants and local resident adults are seen. Three migration waves occur, two major 
and one minor: the first during the second and third weeks of March, the second from the 
last days of March until mid April, and the third in the first week of May. Despite this 
division into waves, the peak period is not fixed, but varies annually. In spring 1977, a total 
of 802 was counted, more than in any following year (fig. 11); migration counts at Eilat show 
a significant decrease in the Palearctic population of this species. 
Autumn Only occasional migrants are observed in autumn. 
Ages During spring 1985, 94.8% of Egyptian Vultures passing through Eilat were adults. 
Non-adults passed mainly during the first half of May (clearly, some juveniles do return to 
Europe in the spring). 

fig. 11. Migration of Egyptian Vultures Neophron percnopterus over Eilat in spring 1977 by five-
day periods 

Short-toed Eagle Circaetus gallicus 

Spring The first migrants appear in inid February, while migration proper is observed from 
the first week in March. Most pass during the second and third weeks of March, with the 
peak at any time between the last week in February and the end of March; the last are 
observed during the first week in May. The largest seasonal total to date was 345, in spring 
1985, with a peak of 29 on 11th March (fig. 12). 
Autumn This species migrates in small numbers in autumn, but in 1987 243 were counted, 
most in the second half of October. 

Sparrowhawk Accipiter nisus 

Spring This species migrates in small numbers in a regular fashion from mid February until 
mid May, most passing between the second week in April and the first week in May. The 
largest seasonal total was 456, in spring 1983, with a peak of 30 on 6th May. 
Autumn Fewer than in spring, chiefly from mid September to mid October, with a maximum 
of 177 in autumn 1980. 
Age and sex From observations and trapping in spring and autumn, it appears that females, 



162 Raptor migration at Eilat 

Fig. 12. Migration of Short-toed Eagles Circaetus galliots over Eilat in spring 1985 by five-day 
periods 

especially juvenile females, dominate the passage, followed by juvenile males and adult 
males. 

Marsh Harrier Circus aeruginosus 
Spring Regular in small numbers throughout the season, particularly from the second week 
in March until the second week in May. An especially large total of 371 was counted in 
spring 1983. The peak day was 3rd May 1985, when 22 passed. 
Autumn Regular in small numbers, mainly mid October to mid November; in 1987, 75 were 
counted during this period. The unusually large number of 15 Marsh Harriers was recorded 
on 25th September 1986. 
Age, sex and marphs In spring, from March until mid April, adult males and females dominate 
the passage (adult males formed 8% of the spring total in 1985). From mid April and 
particularly during the first half of May, virtually all are females and juveniles. 

In spring 1984 and subsequent springs, individuals of a black morph were sighted in 
March and April (see Clark 1987a). 

In autumn 1980, the percentage of adult males was 12.6%. 

UNCOMMON SPECIES 
Imperial Eagle Aquila heliaca 
Spring The first migrants appear in mid February, with regular migration from the fourth 
week in February until mid April; from the third week of April, passage almost completely 
ceases, with only latecomers observed up to mid May. The eagles migrate in two main 
groups, the first from the end of February to mid March and the second during the first 
week of April. The largest seasonal total was 95, in spring 1977, with a peak of 11 on 25th 
February (Christensen etal. 1981). A noticeable reduction in numbers was recorded in 1985 
(61) and 1986 (35), despite the fact that the methods employed enabled better coverage; 
only 12 were counted in 1988. 
Autumn Numbers are similar to those in spring. In autumn 1980, a total of 64 was counted 
between 6th October and 30th November, most during the second half of October, with a 
peak of 31 on 24th. 
Ages (fig. 13) In spring, during the first wave (end February to mid March), adults 
predominate; sub-adults and immatures appear by the end of February, but most of them 
pass during the second week in March. Juveniles (second and third calendar-years) fly past 
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Fig. 13. Migration of Imperial Eagles Aquila heliaca over Eilat in spring 1977 and autumn 
1980 by five-day periods, divided according to age 

from mid March until mid April (more numerous during first week of April). In autumn, 
juveniles pass first, then immatures and sub-adults, and finally adults in dispersed fashion. 
The percentage of adults was 37.8% in spring 1977 and 32.7% in spring 1985, but only 7.8% 
in autumn 1980. 

Lesser Spotted Eagle Aquila pomarina 

Spring Considered scarce in Eilat, but appears in constant numbers each year, from mid 
March until mid May. An unusual peak occurred on 26th March 1979, when 211 were 
counted (the peak period for this species in the Negev is the third week of March to the 
first week of April; on days with westerly winds the stream is blown off course eastwards, 
resulting in a very small number flying past Eilat). 
Autumn The Lesser Spotted Eagle is a rare migrant in autumn (e.g. only two throughout 
autumn 1980). 

Booted Eagle Hieraaetus pennatus 
Spring The first migrants usually appear during the fourth week in February, with regular 
migration from mid March until the first week in May (most during the first half of April), 
and the last up to the third week in May (for 1987, see fig. 14). The peak seasonal total was 
175, in 1977 (table 1), and the highest daily count 17, on 20th April 1977. 
Autumn Far fewer than in spring. In autumn 1980, 19 were observed during 23rd August to 
16th November. 

Morphs In spring, the morphs were equal in numbers in 1976, while in 1977 63% were light 
morph (Christensen et al. 1981). The light morph comprised 56% of the total in spring 1983 
and 55.7% in spring 1985. 

In autumn, 57% of 1,176 Booted Eagles at Kfar Kasem in 1982 were of the light morph 
(Dovrat 1982). From a comparison of data from Eilat with those from Kfar Kasem, it appears 
that the two morphs are almost equal in number. The slight preponderance of the light 
morph may stem from difficulties in identifying the dark morph, especially when passing 
with flocks of Black Kites at high altitudes. A pale-rufous variant of the dark morph is 
recognisably different: having rufous underbody and lesser underwing-coverts, and dark 
under primary, median and greater coverts forming a distinct dark band on the underwing 
(see Holmgren 1984; Clark 1987b). 
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Fig. 14. Migration of Booted Eagles Hieraaetus pennatus over Eilat in spring 1987 by five-day 
periods 

Osprey Pandian haliaetus 

Spring A rather scarce migrant, but regularly observed from mid February until mid May, 
particularly between the end of March and mid April. The largest seasonal total was 130, 
in spring 1977, with a peak of 23 on 8th April. 
Autumn Rare (e.g. only seven in autumn 1980). 
(Note: this species is a resident breeder in south Sinai, from where singles visit Eilat 
throughout the year.) 

Long-legged Buzzard Buteo rufinus 

Spring Migrates in small numbers from the end of February until mid May, especially during 
the second half of March (a few migrate with flocks of Steppe Buzzards, when it is hard to 
distinguish them: see Shirihai & Forsman 1992). Generally migrates singly and is often seen 
hunting and resting in the fields of Kibbutz Eilot. The largest seasonal total was 105, in 
spring 1985, with a peak of 12 on 23rd March. 
Autumn A rare migrant, generally seen singly at Kibbutz Eilot fields. In autumn 1980, 32 
were recorded between 22nd August and 11 th November, most during the second and third 
weeks of October. 

Ages and morphs In both spring and autumn, most migrants are juveniles of a rufous, pale-
brown morph (adults of this morph breed in western Asia, southeast Europe and south to 
Levant). The blackish-brown morph (breeds in eastern Europe and in Asia, including Asia 
Minor) forms 5-10% of the passage in both seasons. Single individuals of the yellowish-white 
form, which appears to be a variant of the rufous morph and which breeds in the Negev 
and Syrian Deserts, are also recorded at Eilat. 

Pallid Harrier Circus macrourus 
Spring This species is scarce, migrating singly from the first week in March until mid May, 
especially from mid March to mid April. The largest seasonal total was 113, in spring 1985 
(fig. 15). The peak day at Eilat was 3rd April 1983, when 38 (28 males, ten females) were 
recorded. 
Autumn In autumn 1980, ten flew over between 4th September and 16th October, 

[/ . The inclusion of plates 63-68 & 70-93 in colour has been assisted by a donation from Cart Zeiss— 
1 Germany. 



63. Adult female Pallid Harrier Circus macrourus, Israel, March 1988 (Klaus Bjerre) 

64. Adult male Marsh Harrier Circus aeruginosus, Israel, May 1987 (Hadoram Shirihai) 
65. Immature Long-legged Buzzard Buteo rufinus, Israel, November 1987 (Hadoram Shirihai) 



166 Raptor migration at Eilat 

Fig. 15. Migration of Pallid Harriers Circus macrourus through Eilat in spring 1985 by five-
day periods, showing percentages according to age/sex 

concentrated during the third week in September, while in 1987 a total of 12 was recorded 
during 16th October to 15th November. 

Age and sex Of the 113 in spring 1985, 35 (31%) were adult males. Most males pass in March 
and early April, while from the end of March more females are observed. Third-calendar-
year individuals also pass in spring, as well as a few juveniles (second-calendar-years), chiefly 
during the second half of April. The general impression is that most Pallid Harriers passing 
Eilat in spring are adult males and females (fig. 15); it is possible that juveniles spend the 
northern summer in Africa. 

In autumn 1980, only one of the ten individuals recorded was an adult male. 

Montagu's Harrier Circus pygargus 
Spring A scarce but regular migrant, appearing later and in smaller numbers than Pallid 
Harrier, from the end of March until the third week in May (especially in mid April). The 
earliest spring date was 19th March 1986 (two males). The peak day was 7th April 1983 
(eight individuals). 
Autumn Smaller numbers than in spring (e.g., in 1980, 14 between 31st August and 8th 
October). 
Age and sex Of 55 recorded in spring 1983, 16 were adult males. It appears that the spring 
passage consists of about 25% adult males, 40% adult females and 35% immatures. 
(Note: There are problems in separating Pallid and Montagu's Harriers in non-adult-male 
plumages, resulting in approximately one-third of individuals remaining unidentified; these 
latter are not included in the figures here, but see table 1.) 

Hobby Falco subbuteo 
Spring Small numbers (table 1) are recorded from the end of March until mid June, chiefly 
during the third week in April. The migration is dispersed, and many which fly over the 
fields are missed by counters. 



66. Short-toed Eagle Circaeius gallkus, Israel, March 1987 (Hadoram Shirihai), 

67. Adult Egyptian Vulture Neophron percnopterus, Israel, October 1989 (Hadoram Shirihai) 

68. Adult Lesser Spotted Eagle Aquila pomarina, Israel, April 1987/88 (Yossi Eshbol) 
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Autumn Fewer than in spring, mostly from the second half of September until the second 
half of November, with the peak period during October and the first week of November. In 
autumn 1980, a total of 21 was recorded. 

Kestrel Falco tinnunculus 
It is difficult to determine whether those moving past Eilat are migrating or simply making 
local movements. Only those displaying a clear migratory pattern in association with other 
raptors were recorded as migrants. 
Spring Regular passage occurs from the beginning of February until mid June, concentrated 
from mid March to mid April. Maximum 190, in spring 1983. 
Autumn Passage occurs from mid August to the end of November. In autumn 1980, a total 
of 298 was observed. 

RARE SPECIES 
Black-shouldered Kite Elanus caerukus 

A rare vagrant. Five spring records (between 28th March and 9th April) during 1977-85, 
and one autumn observation (August 1989). 

Red Kite Milvus milvus 

Only two records: on 19th October 1982 and 28th October 1986. 

White-tailed Eagle Haliaeetus albicilla 

Only four individuals (juveniles/immatures) recorded to date: two in spring (last week of 
February and first week of March) and two in autumn (November). 

Griffon Vulture Gypsjulvus 
A rare but regular migrant. Highest spring total 22, in 1977 (21st February to 7th May). 
Small flocks of 10-30 may be seen migrating with flocks of Steppe Eagles in October-
November. (Although this species' migratory behaviour seems similar to that of all other 
raptors, we believe that at least some individuals are juveniles making local movements.) 

Black Vulture Aegypius monachus 

An extremely rare migrant, both in spring (February-March) and in autumn (October-
November). Usually only one or two in any season, accompanying flocks of Steppe Eagles. 

Bateleur Terathopius ecaudatus 

During 1982-89, five (all first-winter/first-summer) recorded in Eilat and Sinai, between 
December and May. 

Hen Harrier Circus cyaneus 
An extremely rare migrant, both in spring (mid February to end of March) and in autumn 
(mid October to mid November), with no more than two recorded in any season. 

Goshawk Accipiter gentilis 

A very rare migrant, with single juveniles passing in spring (February-May) and autumn 
(October-November). Highest seasonal total was six, in autumn 1980. 

Shikra Accipiter badius 
One ringed at Eilat on 20th April 1987. 

Spotted Eagle Aquila clanga 

Infrequently observed. In spring, most pass during mid March to mid April (highest seasonal 
total ten, in 1983); in autumn, most are recorded during end of September to mid November 
(total of 13 in 1980). 

Bonelli's Eagle Hieraaetus fasciatus 
A very rare migrant, both in spring and in autumn, with no more than six individuals, mainly 
juveniles or immatures, recorded in any one season. Most spring records were between the 
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69. First-winter Spotted Eagle Aquila clanga, Israel, November 1986 (Eyal Bartov) 

third week of February and mid April, with only a few as late as May; in autumn, mainly 
in October-November. (A resident pair of Bonelli's Eagles nests in the mountains west of 
Eilat.) 

Lesser Kestrel Falco naumanm 

A rare but regular migrant. In spring it migrates from the beginning of February until mid 
May, especially during the first week of April (peak of ten on 5th April 1983). Recorded in 
autumn from the third week in August until the second week of November, particularly in 
the first half of October; in autumn 1980, a total of 20 was observed. 

Red-footed Falcon Falco vespertinus 
A rare migrant in spring (chiefly mid April to the end of May) and in autumn (mainly 
October), seen mostly in the fields of Kibbutz Eilot. The maximum number in one day was 
eight, on 8th May 1982. 

Merlin Falco columbarius 
A rare migrant. A few are seen in spring, mainly from the end of February until the beginning 
of April (seasonal maximum three, in 1982). More frequent in autumn, when most are 
females and juveniles; in autumn 1980, six were recorded during 17th October to 14th 
November. 



70-75. Adult male Honey Buzzards Perms apivorus, showing range of plumage variation, Israel, May 
1987 & 1988 (Hadoram Shirihai) 



76-81. Adult female Honey Buzzards Perms apivorus, showing range of plumage variation, Israel, May 
1987 & 1988 (Hadoram Shirihai) 



82. Second-summer Steppe Eagle Aquila nipaknsis, Israel, April 1986 (Horn & Ofer Bahat) 

8 3 . First-summer Steppe Eagle Aquila nipalemis, Israel, April 1988 (Hadoram Shirihai) 

84. First-summer Steppe Eagles Aquila nipalensis, Israel, March 1987 (Yossi Eshbol) 
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Eleonora's Falcon Falco ekonorae 

Spring Occurs from the third week in April until the third week in May, chiefly during the 
first week in May; singles may be seen as late as mid June. Some have been seen migrating 
with Sooty Falcons F. concobr in the Eilat mountains. Highest seasonal total was 21, in spring 
1986. 
Autumn Singles are seen from the beginning of October until mid November, chiefly during 
the third week of October. In autumn 1986, 12 individuals were recorded. 

Sooty Falcon Falco concolor 

A rare migrant. Singles have been recorded from the end of March, becoming more frequent 
from the end of April to the end of May (only adults have been recorded in spring). Adults 
as well as juveniles have been observed from mid October to mid November. 

This species breeds in the Negev and the Dead Sea area; those migrating over Eilat may 
belong to this population. Six pairs breed in the Eilat area. 

Saker Falco cherrug 

A rare migrant. One to four individuals observed in almost every spring (mainly in third 
week of March, with records up to early May) and autumn (mid October to end of 
November). Most are immatures. The daily maximum was three, on 3rd November 1981. 
(The true number of Sakers is somewhat greater; owing to problems in separating this 
species from Lanner F. biarmicus, many individuals are recorded as 'Lanner/Saker'.) 

Peregrine Falco peregrinus 

A rare migrant in spring (mainly February to early May) and in autumn (September-
October) . To date, there are 17 definite records of the northern race calidus, one of which 
was trapped on 9th May 1984. 

RESIDENT SPECIES AND LOCAL MOVEMENTS 

The following six species are resident breeders in the Eilat area and often 
show a pattern of local movement, and/or occasionally even some true 
passage. 

Lammergeier Gypaetus barbatus 
A rare vagrant during migration and in winter. Single juveniles were observed in February 
1979 and in December 1980, and a sub-adult moved north-northeast on 3rd April 1985. One 
pair bred in the area up to 1960s. 

Lappet-faced Vulture Torgos tracheliotus 
During the 1970s and early 1980s, when there were over ten pairs of these vultures in the 
southern Arava, local movement southwards into Sinai and back was frequently observed, 
often reaching Eilat. This population is now reduced to only one or two individuals, and 
the species last bred in 1989. 

Golden Eagle Aquila chtysaetos 

One to three pairs nest in the mountains west and north of Eilat. Juveniles from these and 
from other pairs nesting in the Negev fly over the Eilat area. 

Verreaux's Eagle Aquila verreauxii 

One or two pairs nest in Sinai, apparently not far from Eilat. In some years, adults and 
juveniles are seen almost daily in the mountains west of Eilat, particularly in the Ein Netafim 
area. 

Lanner Falco biarmicus 
Spring totals of up to seven (1985), mostly immatures, are recorded as migrants from mid 
February to the beginning of May, mainly during the second half of March. Totals of up to 
two (1982) are observed in autumn (mainly September). 

The race tanypterus breeds in Eilat and Negev area, and juveniles show local movements 
in the Eilat area; to prevent their being mistakenly recorded as migrants, only individuals 
seen migrating with other raptors or otherwise identified as adults of the European race 
feldeggi were recorded as migrants. 



85. Adult Black Kite Milvus migrans, Israel, November 1987 (Hadoram Shirihai) 

86. First-winter Black Kite Milvus migrans, November 1987 (Hadoram Shirihai) 

87. Adult 'Steppe' Buzzard Buteo buteo vulpinus, Israel, April 1988 (Hadoram Shirihai) 



88. First-summer 'Steppe' Buzzard Buteo buteo vulpinus, Israel, April 1988 (Hadoram Shirihai) 

89. Immature 'Steppe' Buzzard Buteo buteo vulpinus, Israel, April 1987 (Bernd Thies) 



90. Light-morph Booted Eagle Hieraaetus pennatus, Israel, April 1988 (Hadoram Shirihai) 

91. First-summer female Levant Sparrowhawk Accipiter brevipes, Israel, April 1987 (Hadoram Shirihai) 

92. Female Levant Sparrowhawks Accipiter brevipes, Israel, April 1987 (Hadoram Shirihai) 
93. Adult male Levant Sparrowhawk Accipiter brevipes, Israel, April 1988 (Hadoram Shirihai) 
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Owing to difficulties in separating the races of this species in non-adult plumages, it is 
in most cases impossible to determine whether individuals are true migrants or dispersing 
local birds. 

Barbary Falcon Fako pekgrinoides 
A resident breeder in the Eilat area. Although individuals have displayed migratory patterns, 
we believe these to have been dispersive or short-distance movements (of juveniles and 
immatures) only. 

Migration routes of raptors in the Middle East 
Observations in recent years at various points in the Middle East have 
provided an insight into the migration routes of those raptors which breed 
in eastern Europe and western/central Asia and winter in Africa. Major 
bottleneck areas exist not only at Eilat, but also, for example, at both ends 
of the Black Sea, in southeast Turkey, at Suez, and at the Bab-el-Mandeb 
strait between Yemen and Djibouti. Fig. 16 summarises the routes used 
by the commonest species in spring and autumn, and table 5 gives peak 

Fig. 16. Migration routes of raptors and major watchpoints in Middle East. Routes: A = 
Lesser Spotted Eagle Aquila pomarina, Steppe Eagle A. nipalensv and Black Kite MUvus migram; 
B = Steppe Eagle, Steppe Buzzard Buteo butm tmlpinus, Black Kite, Levant Sparrowhawk 
Accipiter brevipes and Honey Buzzard Fends aphmusr, C = Black Kite, Honey Buzzard, Steppe 
Buzzard, Lesser Spotted Eagle and Levant Sparrowhawk; D = Black Kite, Honey Buzzard, 
Steppe Buzzard (and a few Steppe Eagles, Lesser Spotted Eagles and Levant Sparrowhawks); 
E = Honey Buzzard, Levant Sparrowhawk and Lesser Spotted Eagle; F = Lesser Spotted 
and Steppe Eagles; G = Steppe Eagle; H = Steppe Eagle, Steppe Buzzard and Black Kite. 
Watchpoints: 1 = Bosporus, 2 = East Pontics, 3 = Iskenderun, 4 = Southeast Caspian, 5 
= Kfar Kasem, 6 = North Negev and Dead Sea, 7 = Suez, 8 = Eilat, 9 = Kuwait, 10 = 

Strait of Hormuz, 11 = North Yemen, 12 = Bab-el-Mandeb 
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Table 5. Peak seasonal totals (with years) of most 

Autumn observations were made from end of August to mid November, except at 
November 1985) and Iskenderun (August to end of September); these limited 

Spring observations were made from 

In addition to the figures given, 115 Lesser Spotted Eagles were counted passing 
passing Kuwait during two days (no dates given) in autumn (Welch & Welch 

Vultures, 134 Short-toed Eagles, 13 Steppe Eagles and 953 Booted Eagles 

Season Steppe 
AREA Buzzard 

Autumn 

TURKEY 

Bosporus 32,000 
(1971) 

EjPontics 205,000 
(1976) 

Iskenderun 470 
(1965) 

ISRAEL 

Kfar Kasem/ 2,166 
northern valleys (1989) 

Eilat 150 
(1980) 

EGYPT 

Suez 850 
(1984) 

N YEMEN 703 
(1985) 

S RED SEA 

Djibouti 98,000 
(1987) 

Spring (few data available) 

ISRAEL 

Eilat 465,000 
(1986) 

N Negev/ 100,000 ± 
Dead Sea (1985) 

EGYPT 

Suez 80,000 
(1982) 

Honey 
Buzzard 

26,000 
(1971) 

138,000 
(1976) 

16,000 
(1976) 

437,432 
(1990) 

100 
(1980) 

100 
(1981) 

3 
(1985) 

17 
(1987) 

850,000 
(1985) 

'tens of 
1,000s' 

630 
(1982) 

Black 
Kite 

2,700 
(1971) 

5,800 
(1976) 

506 
(1976) 

1,734 
(1990) 

100 
(1980) 

100 
(1981) 

82 
(1985) 

580 
(1987) 

36,000 
(1980) 

'1,000s* 

4,000 
(1982) 

Steppe 
Eagle 

2 
(1971) 

430 
(1977) 

— 

456 
(1987) 

24,000 
(1980) 

65,000 
(1981) 

2,400 
(1985) 

76,000 
(1987) 

75,000 
(1985) 

5,000 ± 
(1985) 

16,000 
(1982) 

Lesser 
Spotted 
Eagle _ 

32,228 
(1988) 

730 
(1976) 

3,800 
(1976) 

141,000 
(1983) 

2 
(1980) 

31,000 
(1984) 

— 

31 
(1987) 

74 
(1985) 

* 1,000s' 

8,000 
(1982) 

seasonal counts for a number of species at watchpoints from which 
sufficient data are available. The routes in autumn and spring between 
East Europe/Asia and Africa are shown individually for the six most 
numerous species in figs. 17-22. 

Autumn 
Two major routes are apparent. The first, bypassing the eastern 
Mediterranean Sea and the northern Red Sea, includes raptor populations 
originating from the eastern part of the West Palearctic which arrive in 
the Middle East via both sides of the Black Sea. Only three of the 
commonest species are involved: Lesser Spotted Eagle, Honey Buzzard 
and Levant Sparrowhawk. These pass parallel to and close to the east 
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numerous migrating raptors at various localities in Middle East 

Djibouti (October to mid November), N Yemen (only nine days during 18th October-18th 
observation periods mean that in some cases much/most of the passage was not recorded, 
the end of February to the end of May 

the southeast Caspian area during two hours on 11th October 1978 and 250 Steppe Eagles 
1986); and at Djibouti, over three consecutive days in early March 1990, totals of 733 Egyptian 
were recorded (Welch & Welch 1991). See table 1 for scientific names of species 

Levant 
Sparrow-

hawk 

5,700 
(1971) 

300 
(1976) 

2,900 
(1976) 

44,000 
(1986) 

2,000 
(1986) 

50 
(1981) 

1 
(1985) 

7 
(1987) 

49,000 
(1987) 

7,000 
(1985) 

150 
(1982) 

Egyptian 
Vulture 

550 
(1971) 

18 
(1980) 

870 
(1976) 

470 
(1985) 

10 
(1980) 

1,000 
(1984) 

81 
(1985) 

550 
(1987) 

800 
(1977) 

1,000 
(1985) 

1,200 
(1982) 

Booted 
Eagle 

530 
(1971) 

470 
(1976) 

580 
(1976) 

2,000 
(1986) 

20 
(1980) 

1,104 
(1984) 

7 
(1985) 

1,100 
(1987) 

170 
(1977) 

600 
(1985) 

450 
(1982) 

Short-toed 
Eagle 

2,300 
(1971) 

250 
(1976) 

720 
(1976) 

8,000 
(1986) 

130 
(1980) 

12,000 
(1984) 

? 

1,200 
(1987) 

340 
(1985) 

1,750 
(1985) 

3,000 
(1982) 
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Mediterranean coast and move through Israel towards Sinai, the Lesser 
Spotted Eagles crossing the Gulf of Suez at its northern end and the other 
two crossing in its central and southern parts. All three migrate along a 
single route (the 'Kfar Kasem route') through Israel, mostly between the 
end of August and mid October. A fourth species, the Steppe Eagle, 
enters the Middle East from breeding grounds in Central Asia mainly via 
the Caspian Sea area; it reaches the Arava Valley, passes over Sinai, and 
crosses the Gulf of Suez mostly in its northern parts. Autumn passage of 
Steppe Eagles in Israel is more or less restricted to the Eilat area, from 
mid October to mid November. 

The second major route crosses the southern Red Sea and involves 
mostly eastern populations, but also some western ones, of three of the 



Figs. 17-22. Migratory routes of the six most numerous raptor species through Middle East 
region in autumn and spring, with (inset) approximate breeding range (black = populations 
which migrate to Africa) and African wintering range. Stippled area shows apparent routes 

followed (larger dots indicate where vast majority of passage occurs) 



Key to sites: 1 = Bosporus, 2 = East Pontics, 3 = Iskenderun, 4 = Southeast Caspian, 5 
= Kfar Kasem, 6 = North Negev & Dead Sea, 7 = Suez, 8 = Eilat, 9 = Kuwait, 10 - Strait 

of Hormuz, 11 = North Yemen, 12 = Bab-el-Mandeb 
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commonest species. Steppe Eagles and Steppe Buzzards arrive mainly via 
the eastern end of the Black Sea and from north and south of the Caspian 
Sea. The Black Kite arrives via east and west of the Black Sea and 
probably also from both ends of the Caspian. All three pass along various 
routes between the Red Sea and the Persian Gulf towards the southern 
Arabian Peninsula, where the routes converge to cross the southern Red 
Sea to Djibouti at the strait of Bab-el-Mandeb, between mid September 
and mid November. It should be noted that, although no systematic 
counts have been made at Bab-el-Mandeb before October, most of 1,000 
unidentified raptors observed from a light aircraft on 26th September 
1987 were thought to be Honey Buzzards (Welch & Welch 1988); the bulk 
of this species' movement would probably occur during the preceding four 
weeks, and the possibility of a large au tumn passage of Honey Buzzards 
at Bab-el-Mandeb cannot be discounted. 

Spring 

In contrast to the autumn, the bulk of the spring movement of raptors 
through the Middle East appears to follow the northern route, bypassing 
the Red Sea and the east Mediterranean. This migration involves all six 
of the most numerous species. They cross Sinai at various points and 
continue mainly through the southern and central Negev, the majority 
passing over ' the Eilat route ' . Only one species, the Lesser Spotted Eagle, 
does not reach the Eilat region in any numbers in spring, passing instead 
over the Gulf of Suez, nor th Negev and Dead Sea area (see also 
Christensen & Serensen 1989). 

From the direction of movement in Israel and numbers recorded from 
Turkey, as well as the location of the known breeding areas, it seems that 
Lesser Spotted Eagles and Levant Sparrowhawks continue north to the 
eastern and western ends of the Black Sea. Steppe Buzzards and Steppe 
Eagles, however, continue on eastward routes direct to the area between 
the Black and Caspian Seas and probably also to the southern Caspian. 
Black Kites and Honey Buzzards break off on various routes, taking them 
to both ends of the Black Sea and to the Caspian Sea area. In Eilat, the 
flight directions of the last two species, as well as of Steppe Eagle and 
Steppe Buzzard, show a strong eastward tendency. 

Unfortunately, data on raptor passage through the Middle East in 
spring are far from complete. The greatest mystery that still exists is to 
what extent spring movement takes place across the Bab-el-Mandeb 
strait. Large-scale passage of Steppe Eagles and Steppe Buzzards, and 
possibly also of Black Kites, at this latter site seems a strong likelihood, 
but the discovery there of a significant spring migrat ion of Honey 
Buzzards would be very surprising. Three consecutive days' observation 
in Djibouti during 5th-7th March 1990 (i.e. during the peak period for 
Steppe Eagle passage at Eilat), however, recorded very few Steppe Eagles, 
(only 13) (Welch & Welch 1991), so this possibility remains open until 
more fieldwork is done in this area in spring. Interestingly, Welch & 
Welch (1991) also recorded, during their three-day watch, totals of 733 
Egyptian Vul tures , 953 Booted Eagles and 134 Short- toed Eagles, 
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indicating that the Djibouti route is almost certainly a major one for these 
species in spring. 

If future studies show that at least some of the above three abundant 
species (Steppe Eagle, Steppe Buzzard and Black Kite) do migrate in 
significant numbers through Djibouti and Yemen in spring, this would 
partly explain why there is such a great annual variation in numbers 
recorded at the northern end of the Red Sea. When weather conditions 
at Bab-el-Mandeb are suitable, many raptors may cross there instead of 
continuing along the western side of the Red Sea to Sinai and Eilat, and 
numbers passing Eilat would consequently be low. 

The excellent pioneering work of Welch & Welch (1988, 1991) in 
Djibouti deserves to be complemented by similar and extensive follow-up 
studies, particularly in spring and also if possible in early autumn. Other 
sites (e.g. Suez area, and the region between the eastern Black Sea and 
the Persian Gulf) also merit more intensive investigation, both in spring 
and in autumn. 

Concluding remarks 
Recent events in the Middle East, and the continuing instability of the 
political situation in many parts, serve to underline the importance of 
constant monitoring of the globally important migration routes of raptors 
(and many other species) that pass through this area. In addition, detailed 
information on bird migration through Israel has already helped in the 
successful opposition to planned projects which would have had 
disastrous consequences for migrants (e.g. the proposed 'Voice of 
America' transmitter in the Negev: Brit. Birds 83: 296). 

Any temporary or long-term effects on raptor migration of the 
environmental devastation wreaked by the war in parts of the Middle East 
remain to be seen, although it is difficult to assess impact in the absence 
of detailed numerical data in such places as Kuwait. Observers are urged 
to attempt systematic counts in as many places as possible, thereby 
helping to fill in the existing gaps in our knowledge and at the same time 
determine the precise numbers and routes of the vast hordes of raptors 
which travel each year between Eurasia and Africa. 

Finally, the importance of counting raptors on migration should not be 
underestimated. For migratory birds these counts are often the only 
methods of obtaining a reasonably accurate estimate of the total world 
population of the species concerned. For example, Cramp & Simmons 
(1980) indicated a population of 800-900 breeding pairs of Lesser Spotted 
Eagles for half of this species' entire breeding range, but counts on the 
main migration routes of this eagle have produced peak seasonal totals 
of 30,000-140,000 (see above): giving an obviously far higher population 
than previously supposed. 
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Summary 
Within a world context, Eilat, at the northern end of the Red Sea in Israel, is one of the 
most important watchpoints for migrating raptors. Eilat lies on the edge of the Syro-African 
Rift Valley and is flanked by mountains reaching heights of 800 m to the west and 1,800 rn 
to the east, with the Gulf of Aqaba immediately to the south and the Gulf of Suez to the 
southwest. From Eilat, the Rift Valley continues northwards for 200 km to the Dead Sea. 

During 1977-88, migration surveys of raptors were conducted in nine seasons (springs of 
1977, 1983 and 1985-88, autumns of 1980, 1986 and 1987), and studies were also made 
(mainly in spring) of the dynamics of migrating raptors in relation to local geographical 
features and weather factors. The prevailing northerly or northeasterly (head) wind is the 
most favourable one for raptor migration at this site, southerly or easterly winds pushing 
the route westwards and strong westerlies forcing raptors to cross the Gulf of Aqaba at a 
point farther south. The timing of the start of migration in the morning varies among 
species. In very general terms: in the earlier hours, raptors cross the valley some tens of 
kilometres north of Eilat, later crossing nearer to the town; during the hot midday hours, 
they rise to 1,500 m or more and move at greater speeds; during 12.00-16.00 hours, passage 
is blown off course and the crossing of the valley occurs high above the Bay of Eilat, or well 
west of the town over the Negev Desert; later in the afternoon, the raptors lose height and 
return to migrate above the Eilat mountains, where many also roost. 

Combined totals of all raptors were as follows: (springs) 1977—763,961, 1983—474,124, 
1985—1,193,229, 1986—873,388, 1987—778,228, and 1988—688,659; (autumns) 1980— 
25,998, 1986—12,357, and 1987—12,548. Of the 42 raptor species recorded at Eilat, the 
most abundant (tens or hundreds of thousands each spring) are: Steppe Eagle Aquila nipalensis 
(max. 75,053, in 1985); Black Kite Milmis migrans (max. 31,774, in 1988; also, an exceptional 
36,690 recorded in spring 1980); Steppe Buzzard Buteo buteo vulpinus (max. 465,827, in 1986); 
Levant Sparrowhawk Accipiter brevipes (max. 49,836, in 1987); and Honey Buzzard Perms 
apivorus (max. 851,598, in 1985). 'Common' species (up to 1,000 per season) are Egyptian 
Vulture Neophron percnapkrus, Short-toed Eagle Circaetus gatticus, Sparrowhawk Accipiter nisus 
and Marsh Harrier Circus aeruginosus, while a further nine species were recorded as 
'uncommon' (normally up to 100 or so per season) and 18 as 'rare' (generally only in single 
figures); an additional six species which are resident in the Eilat/Sinai area were recorded 
on local movements. 

In addition, t\ie various routes foWowed % Yakarctic raptors through the wider Middle 
East region in spring and autumn are examined and discussed. There is a need for further 
systematic counts at many localities in order to fill in the existing gaps in our knowledge 
and to determine more exactly the population numbers and precise routes of the raptor 
species concerned. 
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