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Abstract. Common Buzzard Buteo buteo is a raptor widely distributed in the Palaearctic Realm. Populations of a sub-
species Buteo buteo vulpinus called Steppe Buzzard are strictly migratory and wintering in sub-Saharan Africa. However,
detailed information about its individual movement pattern is missing. We equipped a nestling of Steppe Buzzard with
a telemetry logger in eastern Ukraine in the 2021 breeding season. The bird was GPS-tracked till the end of 2022. We
characterised its post-fledging period and area, periods and movement patterns of pre-migration vagrancy, two
autumn and one spring migrations and winter and summer stays. The first and second autumn migrations (71 and 48
days, respectively) of the tracked bird headed south, along the east coast of the Black and Mediterranean Seas, across
the Arabian Peninsula along the east coast of the Red Sea with a flight to Africa via the Bab-al-Mabdab Strait and fur-
ther southeast to Zambia as wintering place. Back during the spring migration (76 days), the bird returned northeast-
erly along the west coast of the Red Sea and left Africa after crossing the Suez and returned to its natal area via the east
coast of the Mediterranean and Black Seas. Thus, the loop migration of the Steppe Buzzard around the Red Sea was
confirmed. During the summer period in 2022, the immature bird changed the area of occurrence from eastern Ukraine

to western Russia supposedly as a result of war events in eastern Ukraine.
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As an adaptation to seasonally fluctuating food
supplies, many raptors in temperate areas per-
form seasonal movements like regular long dis-
tance shift (migration) of the whole population
between non-overlapping northern breeding
grounds and tropical wintering areas (Thiollay
1994). The Common Buzzard Buteo buteo, with a
number of subspecies, is a raptor species widely
distributed in the Palaearctic Realm. Populations
of west and central Europe are sedentary or par-
tially migratory, whereas north and east European
and most Asiatic populations are migratory
(Ferguson-Lee & Christie 2001). Steppe Buzzards
Buteo buteo vulpinus which breed in Finland and
Russia east to Yenisey River, east Ukraine, and
elsewhere are highly migratory subspecies win-
tering mainly in East and South Africa (Vali &
Vainu 2015, Vali & Mirski 2021). A zone of
intergradation between European nominate Buteo
buteo buteo (hereafter buteo) and B. b. vulpinus

(hereafter vulpinus) from Finland through west
Russia, west Ukraine and east Romania have in
the past been subspecifically distinguished as
“intermedius” and “zimmermannae” (Ferguson-Lee
& Christie 2001, McCarthy 2006). Migration strate-
gy of Common Buzzards in Western Palearctic has
been recently reviewed by Vili & Mirski (2021).
Migratory behaviour of buteo and vulpinus is strik-
ingly different: westerly distributed buteo is seden-
tary, partial migrant or short-distance migrant,
while easterly distributed vulpinus is a long-dis-
tance migrant performing migrations up to 14,200
km. It was considered that different timing, routes
and destinations of migration may be important
drivers of their speciation (Véli & Mirski 2021).
During autumn (post-breeding) migration,
hundreds of thousands of vulpinus including
those from eastern Ukraine are bottlenecked at
east coast of the Mediterranean and Black Seas
(Viter 2018, Jobson et al. 2021, Vili & Mirski 2021).
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Then birds continue migration across the Arabian
Peninsula until Yemen to cross the Bab-al-Mandab
Strait and enter Africa in Djibouti, while the flow
through Israel and the Suez is much less impor-
tant in this season. In eastern Ukraine, near
Kharkiv, migration peaks in September (Viter
2018, Vali & Mirski 2021). On the east coast of the
Black Sea, in Batumi, Georgia, the medium of
migration was on 29 September and 90% of vulpi-
nus migrated between 18 September and 13
October (Verhelst et al. 2011) entering Africa at the
Bab-al-Mandeb Strait (peaking on 16-17 October
in 1985 and 6-8 October in 1987) (Welch & Welch
1988). In Africa, some birds may stay wintering in
Ethiopia but most birds probably continue to
southern region of Africa (Vali & Mirski 2021).

In spring, only small numbers leave Africa
through Bab-al-Mandab (Welch & Welch 1998,
Jobson et al. 2021). Most vulpinus individuals con-
tinue the flight northward along the west coast of
the Red Sea and enter Asia crossing the Suez
showing therefore a loop migration pattern (Vali
& Mirski 2021). More than a hundred of thou-
sands vulpinus are seen in Egypt, close to the Suez
(Hilgerloh 2009, Megalli & Hilderlogh 2013). The
spring flight follows the east coast of the
Mediterranean Sea and as many as 300,000 (more
than 400,000 in 1986 and 1988) buzzards (98%
vulpinus) pass over Israel to continue to the east
coast of the Black Sea, where (as in Batumi) simi-
lar numbers to the autumn ones are observed in
spring (Shirihai et al. 2000, Yosef et al. 2002, Vili &
Mirski 2021). Adult vulpinus individuals leave
their wintering grounds in South Africa in
February, earlier then young birds (Herremans
2001). In March, thousands of vulpinus individuals
were recorded in Zambia and Rwanda (Allerstam
1990). Between mid-March and late April the
migration is distributed in Egypt (Hilgerloh 2009,
Megalli & Hilderlogh 2013), following period from
22 March to 15 April when vulpinus migration
peaks in Israel (few records before 22 February
and beyond 2 June) (Shirihai et al. 2000). In
Finland and in the Ural region of Russia, most
birds arrive in the second half of April (Vili &
Mirski 2021).

Current knowledge of vulpinus migrations and
wintering grounds is mainly based on field obser-
vations. However, detailed information about
vulpinus individual movement pattern is missing.
There is also only scarce information about speed
of vulpinus on their migration. One vulpinus
trapped at Eilat, Israel was recovered in Eastern
Europe 15 days later. It had covered 3300 km at a

mean speed of 220 km/day (on migration, vulpinus
regularly pause to feed taking arthropods and,
less often, rodents) (Shirihai et al. 2000). There is
no information available about behaviour of
floaters (non-breeding immature individuals) in
the summer period.

We tagged one young vulpinus individual on a
nest in eastern Ukraine in 2021 as a beginning of a
larger project aimed at telemetry study of raptors
originating from this area. Unfortunately, the
Russian invasion and war made it impossible to
carry out further research in this area. Although
only one vulpinus individual was marked, it has
been the only telemetrically tagged and tracked
vulpinus with known origin to date. The bird was
monitored until the end of 2022 and completed
two autumn migrations, one spring migration,
one wintering period and one summering period.
Tracking this bird has provided a number of accu-
rate data documenting annual migration patterns
(exact routes, timing and speed in both autumn
and spring migrations), behaviour in a winter
quarter and during a summer period when the
bird is one-year-old. On the basis of this monitor-
ing we can substantially bridge the gaps in the
knowledge of the individual behaviour of vulpi-
nus — a relatively abundant raptor of Eastern
Europe — which is the aim of the work.

A nestling (pullus) vulpinus was tagged on a nest in
Komyshuvakha (48.6304611 N, 37.4275583 E) in
Kramatorsk Regional Landscape Park, Ukraine,
on 1 July, 2021. The nest was found already in
2020. In 2021, there was only one nestling on the
nest. The weight of the nestling was 780 g.

The bird was equipped with a telemetry logger
OrniTrack-20 (solar powered GPS-GSM/GPRS
tracker Ornitela, Lithuania, www.ornitela.com).
The logger was fitted onto the back of the birds
using harness (backpacks) consisting of a 6 mm
Teflon ribbon encircling the body by two loops
around the bases of the wings and joined in front
of the breastbone (Appendix 1). The GPS positions
of the birds were collected in setting one position
per 1 h. They were sent as SMS text messages by
local mobile operators to the Ornitela Centers in
Lithuania, where they were saved and archived.
To analyse the coordinates of bird positions and to
create maps of migration routes, we used GIS and
the software ArcGIS Pro (Esri, Redlands, CA,
USA).

The following characteristics were collected for
the monitored bird: the period of post-fledging
stage (the period from the first leaving the nest to
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leaving the post-fledging area), pre-migration
vagrancy period (the period when the bird left the
post-fledging area and moved over longer dis-
tances, especially in the west-east axis), autumn
migration period (period of continuous move-
ment mainly in the southwest direction to reach
the wintering ground), stay on wintering
grounds, spring migration (period when the bird
left the wintering ground and continuously
moved mainly in the northeast direction) and
summer vagrancy period (movement of a non-
breeding bird, floater, in the west-east axis in the
breeding area of vulpinus). During migrations, the
dates of crossing the borders between Asia and
Africa were recorded. The size of the post-fledg-
ing area (the area near the nest where the bird was
present, returning to the nest and could still have
contact with the parents) and the size of the win-
tering area was determined in km? using a
Minimum Convex Polygon (MCP) value of 95%.

Positions in the format 1/1/1 (one position, i.e.
roosting position, i.e. the first recorded position
after 00.00 of the given day/one day/one bird)
were used to represent the movement trajectory.
These positions were connected in chronological
order and the resulting connector was used both
to graphically represent the movement trajectory
and to calculate the length (km) of migration and
vagrancy routes. We also calculated average
vagrancy and migration speeds (km/day), average
speed in travel days (without stopover days)
(km/day) and maximum speed per day. These
speeds are parameters of the speed of the bird's
movements during individual periods on a conti-
nental scale. The local movement of the bird dur-
ing the day, reflecting e.g. the search for food, was
deliberately not considered.

Stopovers were places on the routes of the
monitored bird, when it stayed at one place (or
within a maximum distance of 5 km from this
place) for two or more nights consecutively. The
number of stopovers and the total number of days
spent on these stopovers, including the average
number of days per stopover, were determined
for individual periods/routes.

The southernmost position during autumn
migrations and the northernmost position during
the vagrancy summer period (distance — loxo-
drome, azimuth) in relation to the native nest and
the closest position during the vagrancy summer
period were characterized. In the summer
vagrancy period in 2022, stays of the traced vulpi-
nus individual were characterised especially for
eastern Ukraine (war conflict, Guterres 2022), and

southwestern Russia (without war conflict).
Wintering site fidelity was determined as the dis-
tance between wintering site I and wintering site
IT positions.

From 1 July 2021, the tracked bird spent the nights
continuously on the nest until 14 July 2021 when
it spent the first night outside the nest in the dis-
tance of 122 m. From this day, his post-fledging
period began, which lasted until 26 August 2021.
At that time, the tracked bird moved away from
the natal nest to a maximum distance of 3250 m
(25 August 2021). After that, the bird left the rela-
tively small post-fledging area and never returned
to the spot near the natal nest.

From 27 August 2021 to 26 September 2021, the
bird moved mainly in the west-east direction with
overnight stops and stopovers (vagrancy pre-
migration period) (Figs 1 and 2). On 27 September
2021, the bird suddenly changed its behaviour
and headed south-west to the winter ground
which ended on 6 December 2021. The bird stayed
at the wintering ground of a relatively small area
in Zambia until 27 February 2022, apart from 16 to
22 January 2022, when it made a circular
exploratory flight.

On 28 February 2022, the bird suddenly
changed its behaviour and began to return to its
natal area in Europe in a continuous northeast
direction. The spring migration lasted until 14
May 2022.

Since 15 May 2022, the bird has been moving in
the region of eastern Ukraine and the neighbour-
ing region of south-western Russia, while it did
not show the behaviour of a breeder with ties to
its own nest, it showed signs of the behaviour of a
floater, i.e. it wandered around the whole area
with longer stopovers (= temporary settlement
areas). It stayed in eastern Ukraine from 17 May to
19 June 2022 (34 days). From 14 May to 16 May
2022 and from 20 June to 3 October 2022 (109
days) vulpinus resided in southwestern Russia.
The summering period lasted until 3 October
2022, when the bird went again south-west to the
wintering ground identical as in the 2021/2022
wintering period. After five days on the wintering
grounds, the logger stopped sending data, with
no signs of signalling the bird's death.

The quantitative parameters of the bird's
movement are presented in Table 1. The size of the
post-fledging area was 0.14 km? (MCP95%). The
period of stay at the wintering ground (including
the inclusion of the time of exploratory flight)
was 85 days. The wintering area size as MCP95%
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Fig. 1. Movement patterns of a Steppe Buzzard Buteo buteo
vulpinus tracked. Green dot — natal nest; violet line — move-
ment trajectory in pre-migration vagrancy period; blue line,
data and dots — movement trajectories, data of beginning, fin-
ish and crossing the Bab-al-Mandab Strait, and stopovers in
autumn migrations I and II; black dot — wintering ground;
orange line, data and dots — movement trajectories, data of
beginning, finish and crossing the Suez, and stopovers in
spring migration; red line — movement trajectory in summer
period.

without incorporating exploratory flight values
was 3.8 km?.

In relation to the natal nest, the southernmost
position during autumn migration I was on
4 December 2021 (13.245069 S, 24.243965 E), 6976
km (loxodrome natal nest — southernmost posi-
tion), 194° azimuth; during autumn migration
IT on 17 November 2022 (12.614983 S, 26.832186 E),
6864 km (loxodrome natal nest — southernmost
position), 192° azimuth. The northernmost posi-
tion during vagrancy summer period was on
27 May 2022, (48.822632 N, 37.790245 E), 34 km
(loxodrome natal nest — northernmost position),
51° azimuth. The closest position at the time of the
vagrancy summer period to the natal nest was
same as the northernmost position.

Fig. 2. Details of movement patterns of a Steppe Buzzard Buteo
buteo vulpinus tracked. A — Natal area, summering period,
B — wintering area. Green dot — natal nest; violet line, data
and dots — movement trajectory, data of beginning; finish and
stopovers in pre-migration vagrancy period; red line, data and
dots — movement trajectory, data of beginning, finish and
stopovers in vagrancy summer period; black dot, line and data
— wintering ground, movement trajectory (exploratory flight),
beginning and finish of wintering period; orange and blue
lines — movement trajectories in spring and autumn migra-
tion, respectively (for details see Fig. 1).

The results of tracking the Buzzard individual we
tagged provide a unique insight into the individ-
ual annual movement pattern of vulpinus. So far
no other study of telemetry tracking of vulpinus
with precisely defined origin has been available.
Some adult vulpinus individuals on their spring
migration were tagged with telemetry loggers in
Israel in 2019 and few preliminary notes followed
(Jobson et al. 2021, Thie et al. 2022). Prevailing
spring and autumn migration routes on west and
east side of the Red Sea, respectively, were docu-
mented (Jobson et al. 2021).

The post-fledging area of the tracked vulpinus
individual was very small — only 0.14 km? In the
breeding period, the small area of 0.98 km? was
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Table 1. Quantitative parameters characterizing dynamics of tracked Steppe Buzzard Buteo buteo vulpinus movements.
2 — Movement trajectory is a link between overnight locations (i.e. always the first location on a given day), it does not take into
account further movement during the day; ® — Stopover is the designation of a place where the bird spent the night repeatedly
for 2 or more nights in a row or a place where the subsequent places of overnight stay are no more than 5 km away from the pre-

vious place of overnight stay.

Parameter Pre-migration Autumn Spring Summer Autumn
vagrancy migration migration vagrancy migration
period | | period Il
(floater)
Length (days) 31 71 76 142 48
Movement trajectory? (km) 427 9037 791 1546 8328
No. of stopovers? 4 3 5 12 4
Length of stopovers (days) 23 16 29 117 9
No. of travel days 8 55 47 25 39
Average vagrancy/migration speed (km/day) 14 127 104 11 174
Average speed on travel days (km/day) 53 164 168 62 214
Maximum speed (km/day) 81 370 395 96 410

also documented in average for the breeding ter-
ritories of vulpinus adults in eastern Ukraine
(Vysochyn 2020). Home range of an adult male of
breeding buteo covered 8.3 km? (95%KDE) (Vili
1917). Post-fledging areas represented by
MCP95% for Black Kites Milvus migrans were even
smaller and ranged from 0.02 km? to 0.125 km?
(Literak et al. 2020).

Buteo juveniles tend to disperse in various
directions before migration whereas adults seem
to initiate migration directly from the breeding
area (Strandberg et al. 2009). The behaviour of the
tracked vulpinus juvenile was similar. It travelled
mostly in west-east directions during pre-migra-
tion vagrancy before it began to migrate at the end
of September.

Both autumn migrations of the tracked vulpi-
nus individual headed south, along the eastern
coast of the Black and Mediterranean Seas, across
the Arabian Peninsula along the east coast of the
Red Sea with a flight to Africa via the Bab-al-
Mabdab Strait and further southeast to Zambia.
Back during the spring migration, the tracked
vulpinus individual returned northeasterly along
the west coast of the Red Sea and left Africa after
crossing the Suez and returned to its natal area via
the eastern Mediterranean and Black seas. Thus,
the loop migration of vulpinus around the Red Sea
was confirmed (Jobson et al. 2021, Vili & Mirski
2021).

Recoveries of vulpinus individuals ringed in
northeast Europe were reported from as far as in
Zimbabwe and South Africa, at distances of up to
13,000 km (Ferguson-Lees & Christie 2001).
Ringing recoveries of vulpinus individuals ringed

in Southern Africa during their winter stays
showed their natal/breeding areas stretching
roughly 3500 km from 24 °E in southern Finland to
93 °E near the Yenisey River (Oatley et al. 1998).
The greatest distance from the Palearctic location
to the wintering spot was 12,224 km. The tracked
vulpinus individual in our study covered a length
of 9037 km in the first autumn migration.

Common Buzzards avoid sea-crossing (Stanciu
et al. 2017), so vulpinus on migration concentrates
mainly around left and right sides of Black Sea
and down through eastern Mediterranean coun-
tries. During the autumn and spring migrations,
the tracked wvulpinus individual was apparently
part of the main stream of migrating vulpinus
group both when crossing the Asia/Africa border
via the Bab-al-Mandab Strait and in the east of
Egypt (the Suez) and in Israel, respectively (Welch
& Welch 1988, Shirihai et al. 2000, Hilgerloh 2009,
Megalli & Hilderlogh 2013). However, the end of
spring migration for the tracked vulpinus individ-
ual was later than in the second half of April,
which is the time of return of birds in the breed-
ing areas of Finland and the Urals, Russia, and is
in line with the hypothesis that older and more
experienced birds return to the breeding grounds
earlier than young, inexperienced birds, and with
knowledge of two main migration waves in
spring comprising mainly adults in the first wave
and immatures in the second wave (after mid-
April) in Israel (Forsman 2015, Vili & Mirski 2021).
The breeding experience in adults can accelerate
their arrival date to the breeding site, as it was
documented for example in Red Kites Milvus
milvus (Literak et al. 2022).
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The more frequent stopovers at the beginning
and end of migrations are surprising, while the
vulpinus individual we studied did not stop for
more than 1 night during migration around the
Red Sea. Migrating vulpinus individuals are
observed usually solitary, in pairs or family parties
(Ferguson-Lees & Christie 2001). They sometimes
spend the night together. Large numbers of vulpi-
nus individuals could be observed in bottlenecks
of their migration routes such as the Bab-al-
Mandeb Strait or on the eastern coast of the
Mediterranean and the Black Sea (Shirihai et al.
2000, Yosef et al. 2002, Hilgerloh 2009, Megalli &
Hilderlogh 2013, Véli & Mirski 2021). Even outside
these bottlenecks, large flocks of 2500 or more
individuals can be observed due to adverse
weather such as thunderstorms (Kasparek 1997).
The question remains whether the tracked
vulpinus individual was traveling alone or in
any larger vulpinus formation. In East Africa, in
areas northeast of Zambia, vulpinus is a common
passage migrant and single to large flocks are
observed mainly from September to November
and from February to March (Stevenson &
Fanshawe 2015). Travel period in this area of our
tracked vulpinus fits well to these periods.

During autumn migration II, the tracked vulpi-
nus individual was very fast (174 km/day), signifi-
cantly exceeding the speed of tracked buteo
Buzzards during autumn migrations (average 57
km/day, Strandberg et al. 2009). Other parameters
of autumn migration speed were also significant-
ly higher in vulpinus than in buteo: average speed
on travel days 164 km/day and 214 km/day in
vulpinus (in autumn migration I and II respective-
ly) vs. 84 km/day in buteo, (Strandberg et al. 2009),
maximum speed 410 km/day in vulpinus vs. 295
km/day in buteo (Strandberg et al. 2009).

During the spring migration, the tracked vulpi-
nus individual moved more slowly (104 km/day)
than during the autumn migrations. In adult
breeding birds, one would expect a higher spring
migration rate than autumn migration rate due to
competition for breeding territories (see above). In
the case of immature floaters (our tracked vulpi-
nus), however, this driver disappears, which may
explain the slower speed of spring migration.
However, a remarkably similar speed (104
km/day) was the average value of spring migra-
tion speed for tracked buteo individuals
(Strandberg et al. 2009). GPS tracking of Eastern
Buzzards Buteo japonicus (previously a subspecies
of Common Buzzard B. buteo) revealed migration
routes of B. j. burmanicus and B. j. japonicus along

the Sea of Japan, but migration speeds compara-
ble to our study were not published (Nakahara et
al. 2022).

The bird we tracked, originating from eastern
Ukraine, wintered in northeastern Zambia which
belongs to areas used for vulpinus wintering
(Ferguson-Lees & Christie 2001). In this connec-
tion, it is hard to believe results were recently pub-
lished by Nyirenda et al. (2020) who reported that
Steppe Buzzards Buteo vulpinus bred in Zambia
during the wet season December-February
(Nyirenda et al. 2020). This wet season corre-
sponds to the wintering period of Palearctic vulpi-
nus migrants. Thus, the truth must be that
Nyirenda et al. (2020) either failed in determina-
tion of breeding raptors or they assumed breeding
only according to observed non-breeding winter-
ing vulpinus individuals.

Wintering ovulpinus Buzzards adopt a wider
range of habitats but they favour open country
with dwarf shrubs or crop land/grassland mosaics
(Oatley et al. 1998). Most of their hunting is done
from a perch. Ring recoveries in Southern Africa
have confirmed with high fidelity that the same
vulpinus returned each October and sat on its cus-
tomary pole or tree-top perch (Oatley et al. 1998).
We can confirm this with our results, because the
bird tracked by us returned to winter for the
second time in the same small place where it
wintered the first time. The home range of only
3.8 km? is surprisingly small, and the tracked
vulpinus had to be sufficiently saturated with food
in such small area.

It is not surprising that the tracked wulpinus
individual did not breed during the first summer
period, i.e. at the age of one-year-old, and behaved
like a floater, because only few Common Buzzards
breed before the age of three (Ferguson-Lees &
Christie 2001). The tracked wvulpinus individual
returned to its natal area, but stayed in the area of
eastern Ukraine for only about one month and
then flew to the adjacent area of southwestern
Russia, where it stayed for more than three
months until the start of autumn migration on
October 3, 2022. In eastern Ukraine, at that time,
war conflict with intense combat activities was in
contrast to the peaceful situation in the adjacent
region of Russia, because on February 24th, 2022,
the Russian Federation invaded Ukraine, with tar-
geted attacks on Kyiv and the eastern regions
(Guterres 2022). This different situation could
have been the cause of the abandonment of the
summering area in eastern Ukraine and the use of
the summering area in the adjacent part of Russia.
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Different behaviour in raptors caused by this war
conflict years has been shown recently in Great
Spotted Eagles Clanga clanga (Russel et al. 2024).
Migrating eagles exposed to conflict events along
their migration through Ukraine delayed their
arrival to the breeding grounds and likely
increased the energy cost of migration.

In conclusion, further telemetry research will
be desired to reveal more details of individual
movement patterns of vulpinus Buzzards from dif-
ferent areas of their range.
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STRESZCZENIE

[Przemieszczenia i wedréwki osobnika myszo-
towa wschodniego na podstawie telemetrii
satelitarnej]

Myszolow zwyczajny jest ptakiem szponiastym
szeroko rozpowszechnionym w Palearktyce.
Populacje gniazdujace w zachodniej i centralnej
Europie sa osiadle lub czesciowe wedrowne.
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Natomiast populacje ze wschodu Europy (m.in.
z Finlandii, Rosji i Ukrainy) z podgatunku Buteo
buteo vulpinus zwanego myszotowem wschodnim
sa migrujace i zimuja we wschodniej i potu-
dniowej Afryce. Brakuje jednakze dokltadnych
danych dotyczacych okresu i szlakow wedro-
wek, predkosci przelotu czy przemieszczeh na
zimowiskach.

Piskle myszotowa wschodniego z gniazda w
obwodzie donieckim na wschodzie Ukrainy
zostalo wyposazone w nadajnik satelitarny (w
ramach planowanego wiekszego projektu, ktéry
zostat przerwany w zwiazku z dziataniami wo-
jennymi) w sezonie legowym 2021 (Apendyks 1).
Przemieszczenia ptaka — rejestrowano pozycje
GPS ptaka co godzing — byly monitorowane do
konca 2022 roku. W pracy scharakteryzowano
obszar, po ktérym ptak przemieszczal sie po
opuszczeniu gniazda i przed podjeciem wedro-
wek, opisano okres wedréwki i szlaki przelotu
podczas dwoéch migracji jesiennych i jednej
wiosennej oraz przemieszczenia na zimowisku,
oraz po powrocie z zimowisk. Opisano takze
predkosé¢ przelotu oraz liczbe i dlugos¢ trwania
przystankéw podczas wedrowki (Tab. 1).

Po wylocie z gniazda ptak poczatkowo nie
oddalat sie od niego dalej niz na odlegtos¢ 3,3 km,
nastepnie przed podjeciem pierwszej wedréwki
przemieszczat sie na wschoéd i zachéd od gniazda

(Fig. 1, 2A). Podczas pierwszej i drugiej jesiennej
migracji (trwajacej odpowiednio 71 i 48 dni) ptak
kierowat sie na potudnie, wzdluz wschodniego
wybrzeza Morza Czarnego i Srédziemnego, przez
Poétwysep Arabski wzdtuz wschodniego wybrzeza
Morza Czerwonego z przelotem do Afryki na
wysokosci cie$niny Bab-al-Madab i dalej na
potudniowy wschéd Afryki (Fig. 1). Myszolow
zimowal w Zambii, za kazdym razem przylatujac
w te sama, relatywnie niewielka okolice, podej-
mujac tylko niewielkie przemieszczenia w okresie
zimy (Fig. 2). Podczas wiosennej migracji trwa-
jacej 76 dni ptak przemieszczal sie w kierunku
poinocno-wschodnim wzdluz zachodniego wy-
brzeza Morza Czerwonego, opuscit Afryke po
przekroczeniu Przesmyku Sueskiego i powrdcit
na wschodnia Ukraine przez wschodnie wy-
brzeza Morza Srédziemnego i Czarnego (Fig. 1).
W okresie letnim w 2022 r. ptak przemieszczat sie
po wschodniej Ukrainie, a nastepnie przenidst sie
na potudniowo-zachodnia Rosje, prawdopo-
dobnie w wyniku wydarzeh wojennych na
wschodzie Ukrainy.

Obserwacje  potwierdzilty wystepowanie
wedréowki petlowej u myszotowa wschodniego.
Zaobserwowane predkosci przelotu myszolowa
wschodniego podczas wedréwki jesiennej byly
znacznie wyzsze niz stwierdzone dla myszotowa
zZwyczajnego.

Appendix 1. Nestling Buteo buteo vulpinus tagged near Kramatorsk, Ukraine in 2021 during deploying a telemetry transmitter.
Photo by Radek Zeman.




