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Post-fledging dependence period, dispersal movements and temporary
settlement areas in saker falcons (Falco cherrug)

Obdobi dospivani, disperzni pohyby a oblasti do¢asnych tto¢ist’ u raroha velkého (Falco
cherrug)

Marek KOUBA, Roman SLOBODNIK & Jozef CHAVKO

Abstract: Information on mortality rates and their causes in raptors and owls during the post-fledging dependency period (PFDP)
and subsequent dispersal is essential for their more effective protection, including more efficient use of funds. Despite the
importance of the above data, these data are not yet available for most birds of prey. The study aimed to provide and expand the
knowledge in this field for saker falcon. We used satellite telemetry to monitor a total of six young birds since they left the nest
boxes. All young birds survived the PFDP, but none survived to adulthood and died during the period of dispersal movements.
The PFDP lasted 47 days (median value hereinafter), and the distance of individuals from the nest boxes during this period was
3.2 km (maximum distance 9 km). The area of the home range of the PFDP calculated by the 100% minimum convex polygon
(MCP) method was 81 km?. During the period of dispersal movements, the monitored individuals set up five temporary settle-
ment areas with an area of 422 km? according to 100% MCP, where they stayed for 37 days. All individuals’ mean length of
movement routes throughout the monitoring period was 3862 km. The main finding of the present study is the fact that none of
the monitored individuals survived the dispersal period. At least half of them died due to human activity (electrocution, hunting),
which is probably unbearable in the long term for wild populations of most animal species. This shows the need to start eliminat-
ing all types of artificial traps (e.g., electrocution, hunting, poisoning, etc.) without delay, thus helping to prevent the decline of
populations of many species in the shorter or longer time horizon.

Abstrakt: Informace tykajici se miry umrtnosti a jejich pri¢inach u dravci a sov béhem obdobi dospivani a nasledné disperze
jsou zasadni pro jejich u€inné€j$i ochranu vcetné efektivnéjSiho vyuziti financénich prostfedkt. Navzdory dilezitosti vyse
zminénych dat, nejsou tato data doposud k dispozici pro vétsinu dravych ptakt. Cilem této studie bylo poskytnout a rozsifit zn-
alosti v dané oblasti u raroha velkého. Pomoci satelitni telemetrie jsme sledovali celkem Sest mlad’at od chvile, kdy opustila
hnizdni budky. VSechna mlad’ata prezila obdobi dospivani, ale zadné se nedozilo dospé€losti a zemiela béhem obdobi disperznich
pohybt.. Obdobi dospivani trvalo 47 dnt (median; hodnoty medianu jsou uvedeny i nadale) a vzdalenost jedincti od hnizdnich
budek béhem tohoto obdobi ¢inila 3,2 km (maximalni vzdalenost 9 km). Rozloha domovskych okrskli obdobi dospivani spoctena
metodou 100% minimalniho konvexniho polygonu (MCP) byla 81 km?. B&hem obdobi disperznich pohybi si sledovani jedinci
ztidili celkem pét oblasti doasnych utoéist’ s rozlohou 422 km? dle 100% MCP, které obyvali 37 dnt. Délka pohybovych tras
vsech jedinct po celé obdobi sledovani Cinila 3862 km. Zasadnim zjisténim piedlozené studie je skutecnost, ze ani jeden ze sle-
dovanych jedincl nepiezil obdobi disperze, pfiCemz minimalné polovina z nich zemiela nasledkem lidské Cinnosti (zabiti
elektrickym proudem, lov), coz je patrné dlouhodobé neunosné pro divoké populace vétSiny Zivocisnych druhd, a jasné to
ukazuje nutnost, zacit neprodlené odstranovat vSechny druhy umeélych pasti (napf. zabiti elektrickym proudem, lov, otravy atd.)
vytvoienych lidskou ¢innosti, a napomoci tak zabranit populacnim poklesim mnoha druhti v krat§im ¢i delSim ¢asovém hori-
zontu.
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Introduction

From the point of view of current knowledge, we know
migration routes or wintering sites of many species of
raptors (Cepdk et al. 2008). Less known is the
information about resting and temporary stops (the so-
called stopover site/s or temporary settlement area/s,
hereinafter only TSA/s), including the speed of move-
ments between them (Belthoff & Ritchison 1989).
Among the least researched knowledge, we include the
duration of post-fledging dependence period (herein-
after only PFDP, i.e. the period between fledging and
reaching independence) (e.g., Gamauf & Dosedel 2012;
Kouba & St’astn}'/ 2012; Kouba et al. 2013; Nemcek et
al. 2016, Literak et al. 2020), while these studies often
focus on the survival/mortality rate within a defined
period (Penteriani & Delgado 2009), in this case, the
PFDP. It is the appearance and development of satellite
telemetry that can not only accurately determine this
period in time and space, but it can also determine risk
factors (Nemcek et al. 2014) or show geographical lim-
its for movements (McGrady et al. 2003; Limifiana et
al. 2007, 2012; Cadahia et al. 2010). Another advantage
of satellite telemetry is that it allows monitoring, for in-
stance, even individuals who disperse over considerable
distances after becoming independent and which could
no longer be monitored by conventional radio telemetry.
For their physical parameters, hawks and eagles (Mey-
burg et al. 2006), falcons (McIntyre et al. 2009) and
possibly owls (Penteriani et al. 2005) are a suitable tar-
get group for the use of satellite telemetry. On the other
hand, commonly used backpack harnesses may negat-
ively influence behaviour and survival of both adult and
juvenile individuals (Paton et al. 1991; Petty et al. 2004;
Sunde 2006). Satellite transmitters with added mortality
sensors also make it possible to record the mortality rate
and its causes even in individuals which may be tens of
thousands of kilometres away from their natal areas,
thus revealing the essential information needed to pro-
tect the biodiversity and save many different, not only
critically endangered species (Cogan et al. 2012;
Graham et al. 2012).

Saker falcon (Falco cherrug) is widespread species
throughout Eurasia, from Central Europe to East China
(Baumgart 1991; Ferguson-Lees & Christie 2001; Bauer
2020). Similarly to the Carpathian Basin, South-western
Slovakia, Eastern Austria and the South-eastern Czech
Republic is the westernmost border of its nesting area
(Gamauf & Dosedel 2012; Kovacs et al. 2014). Po-
pulations from Austria, Hungary and Slovakia are
interconnected, as evidenced by movements, especially
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of young birds, and the nesting of birds from other
countries in neighbouring countries (Slobodnik 2008;
Slobodnik & Jen¢o 2020). The population, for instance,
in Ukraine and east Slovakia, after its recent increase,
shows currently a slightly declining trend again (Chavko
et al. 2019), which is related to the reclassification with-
in the IUCN Red List from the category “vulnerable” to
the category “endangered” (BirdLife International
2022). On the contrary, the population in Slovakia is
slowly growing (Cernecky et al. 2020), which is mainly
due to its positive population trend in the western part of
the country (Chavko & Deutschova 2012; Chavko et al.
2014, 2019).

This study aimed to determine the duration of the
PFDP and the home range sizes inhabited during this
period by the fledglings of saker falcon in Slovakia.
Also, to describe the dispersal movements of the mon-
itored individuals, identify possible TSAs set up during
the dispersal and determine their duration and area. Fi-
nally, to determine the rate and causes of mortality of
young saker falcons during the PFDP and dispersal
movements.

Material and methods

Six young birds (3x two siblings) of a saker falcon from
three nesting boxes placed on high voltage transmission
towers (Fig. 1) in the south-west of Slovakia near the
villages of Bernolakovo, Lehnice and Topolniky, were
ringed with aluminium and coloured rings (Tab. 1) and
equipped with backpack-type transmitters (Anitra Sys-

Fig. 1. The environment in Slovakia, currently commonly inhab-
ited by saker falcons and also used for its nesting, is given since
artificial nesting boxes designed for the target species are often
hung on massive high-voltage pylons.

Obr. 1. Zivotni prostfedi bé&Zn& obyvané a vyuZivané ke
hnizdéni rarohem velkym na Slovensku je dano tim, ze umélé
hnizdni budky uréené pro cilovy druh jsou ¢asto vyvéSovany na
mohutnych stoZarech vysokého napéti.
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tems s.r.o., Prague, Czech Republic), enabling their
satellite telemetry monitoring, during the nesting season
2021. All the young birds were weighed, and their sex
was determined based on their weight and size (females
are ca 15% larger and ca 40% heavier than males)
(Kovacs et al. 2014). The transmitters used weighed 19
g and did not exceed 3% of the body weight of the
marked individuals (e.g., Withey et al. 2001). The used
partly solar GPS-GSM transmitters were programmed
to collect data in a fixed five-minute interval. Still, these
intervals were dynamically supplemented by a series of
data collected in one-second interval started by flight
detection when the transmitter batteries were sufficient-
ly charged. Recording of positions at one-second in-
tervals made it possible to create a detailed picture of
the larger movements of the monitored individuals and
their behaviour. Both types of data (five-minute and
one-second) were merged before the whole analysis and
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were further always used all in together. The recorded
GPS positions of individuals were first exported from
the Anitra platform to GPX format and further analysed
and processed using BaseCamp software (GARMIN®,
Schaffhausen, Switzerland). The BaseCamp software
automatically delivered results regarding time spent
moving and resting (non-moving) and overall average
speed and average speed of movement (Tab. 1). The
GPS positions were then exported to the SHP (shapefile)
format and further processed and evaluated in ArcGIS
9.5 (Esri, Redlands, USA). In this program in its freely
available extension Home Range Tool for ArcGIS®
(Rodgers et al. 2015) subsequently the areas of all home
ranges listed below were calculated using the method of
the minimum convex polygon (hereinafter only MCP)
(Mohr 1947; Hayne 1949; Laver & Kelly 2008). The
ranges were made for the 100% MCP variant and the
95% and 80% MCP with the setting “Selection Style:
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Fig. 2. Visualisation of the distance from the natal nest box and gradual moving of all six monitored young birds (B1, B2, L1, L2, T1
and T2) away from the nest box during the entire monitoring period (blue line). The vertical red line shows the end of the post-fledging
dependence period and the beginning of the dispersal of individuals (only individual L2 dispersed later).

Obr. 2. Vizualizace pohybu a postupného vzdalovani se od hnizdni budky vSech $esti sledovanych mladat (B1, B2, L1, L2, T1 a T2)
po celou dobu jejich monitoringu (modra ¢ara). Svisla ¢ervena ¢ara znazorfiuje konec obdobi dospivani a zacatek obdobi disperznich

pohybu jedinct (pouze jedinec L2 zahajil disperzi pozdéji).
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User Centre”. Furthermore, the distances of all obtained
locations of individual young birds from the nest box
were evaluated, and the lengths of all their movement
routes were measured. All map materials were also cre-
ated in the same software.

The duration of the PFDP was individually determ-
ined based on an analysis of the movements of all indi-
viduals when five of them performed a sudden dispersal
movement (Fig. 2), which clearly defined their PFDP. In
the case of the sixth individual (L2), the length of the
PFDP was also determined based on data from the sci-
entific literature (Nemcek et al. 2014; Prommer et al.
2014; Rahman et al. 2015; Dixon et al. 2019) and by
comparison with other monitored young birds and par-
ticularly its sibling. The TSAs of monitored individuals
established during dispersal movements were defined as
areas where individuals spent longer time in a relatively
small area within which they repeatedly occurred in the
same places, which was in direct contrast to movement
patterns and distances that individuals were able to cov-
er during a single day of the dispersal movement. Also,
in the case of TSAs, it can be stated that when evalua-
ting data on the movements of individuals, these areas
became very clear on their own.

Results

A total of six young birds (4 males and 2 females) of the
saker falcon were observed in 2021 from leaving the
nest until their death, which occurred in the same year
for all of them, and thus none of them survived to adul-
thood. These were three pairs of siblings, always
randomly selected from five siblings hatched from

Fig. 3. Nesting boxes, overall
movement routes and locations of
the last records of six young saker
falcons monitored by satellite tele-
metry in 2021.

Obr. 3. Hnizdni budky, celkové
trasy pohybu a polohy poslednich
zdznamu Sesti mladat raroha
velkého sledovanych pomoci satel-
itni telemetrie v roce 2021.
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equally numerous clutches. The monitoring took place
from 1 June to 15 November 2021 (Tab. 1). The
individuals were monitored for 92 days (median value is
stated hereinafter), and 49,349 locations were recorded
for each of them. The total length of their movement
routes was 3862 km (Fig. 3). The young saker falcons
spent 75 days by resting (non-moving) and 15 days by
moving at an average speed of 10 km/h, as shown by the
automatic evaluation of satellite data by the BaseCamp
software. The last coordinates sent from the used trans-
mitters came between 23 July and 15 November 2021.

The PFDP of all six young birds lasted 47 days, dur-
ing which 10,058 locations of their occurrence were re-
corded for each of them (Tab. 1). The distance of
individuals from nesting boxes during the entire PFDP
was 3.2 km, and the maximum recorded distance was 9
km. The area of home ranges of the PFDP calculated by
the 100% MCP method was 81 km? (Fig. 4), 45 km?
(95% MCP) and 26 km? (80% MCP). All the young
birds successfully became independent between 15 and
26 July 2021.

Subsequent dispersal movements occurred in four
individuals (B1, B2, L1 and T1) in a very similar way,
when the individuals suddenly left their PFDP home
ranges and began to move significantly away from them
every day (Fig. 2). For example, the female T1 reached
160 km from the nest during the first day of dispersal,
290 km on the second day and 420 km on the third (Fig.
4). Both her movement route and duration of monitoring
were the longest among all the young birds, and during
the dispersal, she established three TSAs. A total of
three of the four individuals mentioned above set up at

Legend

£y Nestboxes
Movement routes
Individual B1
AN Indwvidual B2
A5 individual L1
AN Individual L2
AN Individual T1
Individual T2
O Lastrecords
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Fig. 5. The overall route of movement of the individual T1, in-
cluding her occurrence at the end of the 1st, 2nd and 3rd day
from the start of the dispersal (circles), including three tempor-
ary settlement areas (TSAs; crosses) established by this indi-
vidual during dispersal movements.

Obr. 5. Celkova trasa pohybu jedince T1, v¢etné jeho polohy na
konci 1., 2. a 3. dne od zahdjeni disperznich pohybu (krouzky),
vCetné tfi oblasti doCasnych utoCist (TSA; kfizky) zfizenych
timto jedincem béhem disperze.
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Fig. 4. Home ranges of the post-fledging
dependence period recorded in the area
of interest in Slovakia for six saker falcon
fledglings from a total of three nests cal-
culated by the 100% minimum convex
polygon method.

Obr. 4. Domovské okrsky obdobi
dospivani zaznamenané v zajmovém
uzemi na Slovensku celkem pro Sest
mladat raroha velkého uhrnem ze ffi
hnizd vypocitané metodou 100% minim-
alniho konvexniho polygonu.

Legend
£ Nestboxes

| Home ranges
Individual B1
Individual B2
Individual L1
Individual L2
Individual T1
Individual T2

least one TSA during the dispersal (Figs. 5-9). Young
saker falcons inhabited TSAs (n = 5 areas; individuals
B1, B2, and T1; Tab. 2) for 37 days. Their recorded loc-
ations within the TSAs were 1203 km from the nest
boxes (minimum and maximum distances were 1181
and 1221 km, respectively). The movement routes of in-
dividuals within the TSAs were 1582 km long. The
TSAs of the three individuals mentioned above covered
an area of 422 km?, as calculated using the 100% MCP
method, 326 km? (95% MCP) and 252 km? (80% MCP).

The female L2 stayed in an area (we also call it as
TSA) that was directly related to the area inhabited
throughout the PFDP, and this female remained near the
natal nest box for a total of 110 days (Tab. 2). Only then
a sudden dispersal movement followed in her case (Fig.
2). During the PFDP, this female stayed in an area of
108 km? according to 100% MCP and the subsequent
TSA inhabited before dispersal movements occupied an
area of 120 km? (100% MCP; Fig. 10).

The individual T2 did not set up any TSA, and his
dispersal movements were quite different from those
described above. After becoming independent, this
young male moved in a wide area around the nest box
until his death, specifically at a maximum distance of
less than 100 km and an average distance of 39 + 17 km
(Fig. 11). According to 100% MCP, his home range dur-
ing the PFDP covered an area of 85 km?, and the area
covered during his dispersal movements was 8884 km?
(100% MCP; Fig. 11).

All monitored fledglings became independent, and
the mortality rate was zero during the PFDP. However,
none of the young birds most probably survived to
adulthood, and all perished during the dispersal period.
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Fig. 6. Detail of the first temporary settlement area (TSA; calcu-
lated by the 100% minimum convex polygon method) set up
during dispersal movements by the T1 individual in Germany
near the city of Leipzig, including individual locations of her stay
within this area.

Obr. 6. Detail oblasti prvniho docasného utociste (TSA;
spocteno metodou 100% minimalniho konvexniho polygonu)
zfizeného béhem disperznich pohybu jedincem T1 v Némecku
u mésta Lipska, vcetné jednotlivych lokaci jeho pobytu v dané
oblasti.

Legend
Inclhvicusal T1
[]TSA o, 2 - range size
+ TSAM. 2 - locations

Fig. 7. Detail of the second temporary settlement area (TSA;
calculated by the 100% minimum convex polygon method) set
up during dispersal movements by the T1 individual in Italy near
the city of Rome, including individual locations of her stay within
this area.

Obr. 7. Detail oblasti druhého docasného utocisté (TSA;
spocteno metodou 100% minimalniho konvexniho polygonu)
ziizeného béhem disperznich pohybl jedincem T1 v Italii u
mésta Rima, véetné jednotlivych lokaci jeho pobytu v dané ob-
lasti.

Two individuals (L2 and T2) were most likely electro-
cuted (Slovakia and Greece; Fig. 3 and 11; last records

Fig. 8. Detail of the third temporary settlement area (TSA; calcu-
lated by the 100% minimum convex polygon method) set up
during dispersal movements by the T1 individual in Italy in Sicily
near the city of Caltanissetta, including individual locations of
her stay within this area and the place of her assumed death.
Obr. 8. Detail oblasti tfetiho do¢asného utocisté (TSA; spocteno
metodou 100% minimalniho konvexniho polygonu) zfizeného
béhem disperznich pohyb jedincem T1 v Italii na Sicilii u mésta
Caltanissetty, v€etné jednotlivych lokaci jeho pobytu v dané
oblasti a mista jeho predpokladaného umrti.

Fig. 9. Detail of the two temporary settlement areas (TSAs; cal-
culated by the 100% minimum convex polygon method) estab-
lished during dispersal movements by the B1 and B2 individuals
at the border of Ukraine and Russia near the town
Krasnoperekopsk, including individual locations of their stay
within these areas and the places of their assumed death.

Obr. 9. Detail oblasti dvou do¢asnych utoCist (TSA; spocteno
metodou 100% minimalniho konvexniho polygonu) zfizenych
béhem disperznich pohybd jedinc B1 a B2 na hranicich
Ukrajiny a Ruska u mésta Krasnoperekopsku, vcetné
jednotlivych lokaci jejich pobytu v danych oblastech a mist jejich
predpokladanych umrti.

of both individuals were located exactly below electric
pylons of 22 kV and their transmitters were probably
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damaged by a short circuit), and one individual (L1)
was caught by trappers (Kosovo; Fig. 3; Anonymous, in
verb; illegal trapping on the same day at the site of the
last GPS records of L1 individual was personally con-
firmed by local ornithologists who want to remain an-
onymous for security reasons). The longest living
individual (T1) died in Sicily, most likely in connection
with bad weather, when several tornadoes swept
through Sicily at that time (Fig. 3 and 8; the transmitter
stopped to move and subsequently also to transmit a
signal on the day when the tornadoes swept through the
area where the last GPS positions of T1 individual were
recorded). The causes of death of the last two young
birds (B1 and B2) could not be determined, but their
last locations were in Ukraine near the Crimean Penin-
sula (Fig. 3 and 9). In these two cases, it is theoretically
possible that their transmitters failed (though there were
no signs of any issues with both transmitters, both were
well charged, and no electric wires and pylons are in the
area, sudden failures of hitherto well-functioning tags
have already been documented [Anitra Systems s.r.0., in
verb]).

Discussion

The data on mortality of the young birds can be consi-
dered the most important results of our study. While du-
ring the PFDP, we did not record the death of any of the
six monitored saker falcons, which was a surprising fin-
ding since higher mortality of young birds of prey, as
well as young birds of other species, is quite common in
the period after leaving the nest (Adams et al. 2001; Ke-
edwell 2003; Todd et al. 2003; Sunde 2005; Boileau &
Bretagnolle 2014). On the other hand, the negative
finding was that none of the six monitored individuals
reached adulthood, and all died during the period of
dispersal movements, although high mortality of young
independent birds is quite common (Small et al. 1993;
Prommer et al. 2012; Faccio et al. 2013), too. Low mor-
tality (approximately 6%) of young saker falcons during
the PFDP was also recorded in Mongolia, where most
deaths were caused by birds of prey (Rahman et al.
2015). Low mortality of young birds of the target spe-
cies during the PFDP was also found in Ukraine and
Bulgaria (Prommer et al. 2014; Dixon et al. 2019). This
coincidence could be because the saker falcon is a relat-
ively large species, and the predation of its fledglings by
other predators is not as common as it may be in smaller
species of hawks, falcons or owls (Obuch & Bangjord
2016). Several studies also remarkably agree with our
study regarding the high mortality rate of up to 100% in
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Tab. 2. Data on a total of six temporary settlement areas set up by four young saker falcons (B1, B2, L2 and T1) during their dispersal movements.

Tab. 2. Udaje o celkem $esti oblastech dogasnych Gtogist ziizenych &tyFmi mladaty raroha velkého (B1, B2, L2 a T1) béhem jejich disperznich pohybd.

mean’ SDf

medianf

individual data

evaluated characteristics
ID of tracked individual?

T1

L2

B2

B1

temporary settlement area — "TSA"
date of TSA establishment
duration of TSA (days)

6 August 18 July 27 July 12 September 3 October

7 August

12
11,906
542
297
293
301
641
588
449

32

37
25,397 21,694

44
32,681

12
15,577
457
785+4.2

37
25,397
1319

544 £ 2.9

64
8867

25
1593
1582

1231+4.3

44
33,221

No. of locations / fixes during TSA
length of TSA movement route (km)

1441

1582
1203
1181
1221

1941
1203+ 7.4

581
8+4.1

0.0001

1906
1306 + 7.7

1014

distance of TSA from the nest® (mean + SD; km)
minimal distance of TSA from the neste (km)

997

1181
1221

775
791

531
554
280

1212

1284
1322
1657
1585
1156

19 September

1027
796
672
491

191

1246
1483
1149
894

30 August

maximal distance of TSA from the nest? (km)
home range size of TSA (100% MCP¢; km?)
home range size of TSA (95% MCPe; km?)
home range size of TSA (80% MCPe; km?)

date of TSA termination

422
326
252

422
326
252

137

120

1

126

57
23 September 15 November

173
04

03

74
19 September 1 September

death abandoned abandoned abandoned death

death

cause of TSA termination




<« Tab. 2. Continuation.

<« Tab. 2. PokraCovanie.

aTwo monitored individuals, specifically L1 and T2, did not es-
tablished any TSA

®Mean distance of all locations / fixes from the nest recorded for
a given individual during the time of TSA duration

°Minimal distance from the nest recorded for a given individual
during the time of TSA duration

dMaximal distance from the nest recorded for a given individual
during the time of TSA duration

eMinimum convex polygon (100%, 95%, 80% MCP)

findividual L2 was excluded from descriptive statistics calcula-
tions (n = 5; individuals B1, B2 and T1) because its TSA range
was directly related to its PFDP home range

already independent young saker falcons recorded dur-
ing the dispersal period (Gamauf & Dosedel 2012;
Nemcek et al. 2014; Prommer et al. 2014; Dixon et al.
2019; this study). One possible explanation is that the
dispersal of this species is common over huge distances
(up to tens of thousands of km) during which young
saker falcons may encounter a vast range of possible
dangers. Still, the really alarming fact is that electric
lines and pylons cause most deaths of young saker fal-

Bratistava

Dunajska Strada

Legand
Individual L2
. Mestbox
[ PFDP range size
* PFDP locations
[ TS range size
= TSAlocations.

Fig. 10. Detail of the post-fledging dependence period (PFDP)
home range of the L2 individual and her temporary settlement
area (TSA; both ranges were calculated by the 100% minimum
convex polygon method) set up after her independence, but still
at the natal area in Slovakia near the town Dunajska Streda, in-
cluding individual locations of her stay within both given areas.

Obr. 10. Detail domovského okrsku obdobi dospivani (PFDP)
jedince L2 a oblasti jeho doCasného utocCisté (TSA; spocteno
metodou 100% minimalniho konvexniho polygonu) zfizeného
po nabyti samostatnosti véetné jednotlivych lokaci jeho pobytu v
obou danych oblastech. Oba okrsky na sebe u jedince L2 pfimo
navazovaly, a oba se tak nachazely v okoli hnizdni lokality na
Slovensku u mésta Dunajska Streda, odkud jedinec pochazel.
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cons during this period (e.g., Nemcek et al. 2014; Dixon
et al. 2019). In our study, electrocution was reported in
at least two cases. Power lines and pylons thus represent
a significant cause of saker falcon mortality and can in-
fluence population demographics (Kovacs et al. 2014;
Demeter et al. 2018; Galis et al. 2019; Dixon et al.
2020).

The results of our study fit relatively well into the
published information found on young saker falcons in
terms of the duration of the PFDP and movement pat-
terns during this period. We recorded an average du-
ration of the PFDP 48 + 3 days (range 4553 days). The
other two studies described the duration of the PFDP in
the target species as 44 days (range 30—64 days) and 40
+ 4 days (range 31-52 days) (Prommer et al. 2014; Rah-
man et al. 2015). Thus, the duration of the PFDP does
not seem to be affected by the specific area where the
young saker falcons hatched (Ukraine, Mongolia or
Slovakia). However, the question remains whether the
duration of the PFDP of saker falcons is affected to a
high degree by prey abundances, as described in other
birds of prey (Alonso et al. 1987; Bustamante 1994;
Kouba et al. 2013), as none of the above-mentioned

Vienna

Legend
Individual T2
£ Neatbex
] PFOP home range
Dispersal range

Mavamant rauta GyiF
© Lastrecord

o 125 25 50
— — 2

Fig. 11. The overall home range of the T2 individual recorded
during the dispersal movement period and his home range of
the post-fledging dependence period (PFDP; both ranges were
calculated by the 100% minimum convex polygon method) loc-
ated in Slovakia east of the capital Bratislava, including the
movement routes recorded within both given areas and place of
his assumed death.

Obr. 11. Celkovy domovsky okrsek jedince T2 zaznamenany
béhem obdobi disperznich pohybl a jeho domovsky okrsek
obdobi dospivani (PFDP; spoéteno metodou 100% minimalniho
konvexniho polygonu) nachazejici se na Slovensku vychodné
od hlavniho mésta Bratislavy, véetné tras pohybl
zaznamenanych v obou danych oblastech a mista jeho
predpokladaného umrti.

83



Kouba M, Slobodnik R & Chavko J: Post-fledging dependence period, dispersal movements and temporary settlement areas

in saker falcons (Falco cherrug)

studies on saker falcons estimated abundances of their
prey. The same is true for the home range sizes
throughout the PFDP of young saker falcons, as their
home ranges have been described, but so far, no study
has described the factors affecting the arca of these
ranges. In Mongolia, the average size of home ranges
during the PFDP was recorded as 55 + 24 km? (accord-
ing to 100% MCP), but only for the period of 28 days
from fledging. It is well comparable to the average area
of 67 + 33 km? (according to 100% MCP) found by us,
recorded for the period approximately one third longer.
Thus, it seems that even in the size of the home ranges
during the PFDP, there are no fundamental differences
across the habitats or continents where the target species
breeds. However, significantly smaller home ranges
during the PFDP were recorded in Bulgaria (14 km? ac-
cording to 100% MCP), but these were recorded for re-
introduced young birds tied to the releasing cages
throughout the PFDP, where they regularly received
supplementary feeding. In our opinion, these data are
thus incomparable with our results.

An interesting behaviour has been described in
many species of birds of prey during the dispersal
movement period when individuals set up TSAs (e.g.,
Sielicki et al. 2009; Literak et al. 2020) in which they
remain for different periods in a relatively small area.
They repeatedly occur here in the same places, and then
they suddenly leave the area and continue in probably
random dispersal movements (Meyburg et al. 1995).
The setting up of similar TSAs has also been recorded
for saker falcons (Prommer et al. 2014; Nemcek et al.
2016; Dixon et al. 2019). However, they have not yet
been described in more detail. For example, Dixon et al.
(2019) state the average time spent in each TSA as 27
days with the range of 2-66 days, and that individual
TSAs can be used repeatedly. The TSAs recorded by us
(excluding L2 individual for the reasons stated above,
see the chapter Results) were maintained by individual
falcons 32 + 12 days on average (range 12—44 days).
Their area was 796 + 641 km? (mean + SD; according to
100% MCP), and the locations recorded within these
areas were 1014 £ 297 km away from the natal nest bo-
xes. These data confirm that, within the dispersal, which
takes place over vast distances, the TSAs are indeed re-
latively small, and the crucial question is why indivi-
duals set them up at all. The most probable reason is the
high prey abundance in the given site, which the indivi-
dual uses for some time, or until it is depleted (Dixon et
al. 2017, 2020). It is also probably connected with
transition from exploratory strategies, when animals
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have incomplete environmental information, to a more
familiar way to exploit their activity areas as they get to
know the environment better (Delgado et al. 2009).

Finally, we would like to make an appeal to the
relevant authorities and all those responsible for in-
stalling high-voltage pylons and wires to make every ef-
fort to secure their electricity grids worldwide so that
any organisms cease to be killed as a result. As our
study and many others suggest, mortality as a result of
injuries related to electric structures, posing a risk of
collision or electrocution is enormous, reaching millions
of birds worldwide each year (Jenkins et al. 2010),
which is utterly unsustainable in the long term and, it is
necessary to introduce measures that will reverse this
very pessimistic trend as soon as possible (e.g., Smidt et
al. 2019).
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