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Abstract:  The current status of the breeding distribution of the White-tailed Eagle, Haliaeetus albicilla (L.) in Bulgar-
ia in the period 2006-2012 is presented. The breeding distribution of the White-tailed Eagle in Bulgaria can
be divided in three geographical regions with a total number of 23 pairs. The stronghold is Danube River
with 11 breeding pairs. Thracian Plain and Black Sea Coast hold 9 and 3 pairs, respectively. The mean dis-
tance between two neighbouring pairs along the Danube River (n = 5) is 69 km (+ 51 km), while in South
Bulgaria (n =9) is 87 km (£ 53 km). The nests along the Danube (n = 5) are located at 90-522 m (mean =
210 £ 178 m) away from the water and in South Bulgaria (n = 9) between 1-8925 m (mean = 3632 + 3453
m). The species breeds at altitude between 27-368 m (n = 15) (mean = 160 £+ 130 m) a.s.l. The number of
the wintering individuals is highly fluctuating in a range of 17 to 34 individuals. The preferred breeding
habitats are riparian forests along the big rivers and wetlands. Black and white poplar trees are selected as
most preferred for building the nest. Threats, such as forestry, land exploitation, human disturbance, wet-
lands drainage and river regulation are still high and very sensitive for the eagle’s survival in Bulgaria.

Keywords: White-tailed Eagle, Breeding distribution, Habitats, Conservation measures, Forest management, Danube
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Introduction

The population of the White-tailed Eagle in Europe
shows strong recovery at the beginning of the 1970s,
particularly in the northern and western European
part of its range. During the 20" century, the human

inland rivers (FinscH 1859; FARMAN 1869; ELWES
Buckrey 1870; Rapakorr 1879; ALLEON 1886;
Hristovich 1890; REISER1894; LORENZ-LIBURNAU
1893; BoetrTicHER 1927; HarrRisON 1933; JORDANS

persecution, poisoning and habitat destruction had
the main role in the dramatic decline of the White-
tailed Eagle in Europe population. The ban of DDT
and PCBs used in most countries in its range, results
in a normal eggshell thickness in this species and
has probably been the most important single factor
leading to population increases, although increased
protection of the birds and their habitats have also
promoted recovery (HELANDER, STEJERNBERG 2002).
In Bulgaria in the beginning of the 20th century,
the White-tailed Eagle was often nesting on the
Danube River, Black Sea Coast and along the large

1940; PaTEV 1950; ARABADIIEV 1962). The first evi-
dences for decreasing of the population are reported
after 1930 (Harrison 1933). The population dropped
sharply and continued to do so until the end of the
1970s when only one breeding pair was known in
the country (Ivanov 1985). In the 1990s it began
to increase gradually with fluctuating rates, with
roughly one pair each year. Most of the new pairs
appear in the areas where the species used to breed
in the past. First overview of the current status is
made in 2005 and reports for 12 breeding pairs in
the country (Ivanov 2007). According to the Atlas
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of breeding birds in Bulgaria the population is es-
timated at 10-15 pairs (Toporov 2007). The back-
bone of the breeding population is located along the
Danube River between Bulgaria and Romania with
about 11 pairs, but in recent years eagles successful-
ly breed inland, near big rivers and dams. Successful
or probable breeding is reported near the valleys of
Tundzha, Arda Rivers and some of biggest dams in
Southeastern Bulgaria (SHURULINKOV, DAsKALOVA
2007). Currently, the trend of the population can be
evaluated as increasing.

This paper review the current status of the
White-tailed Eagle breeding and winter distribution
and numbers in Bulgaria, but also aims (1) to iden-
tify some of the major threats for the species and (2)
to address the most priority conservation measures
for the protection of the eagles’ habitats.

Material and Methods

Since 2006, Bulgarian Society for the Protection of
Birds/BirdLife Bulgaria started to collect more sys-
tematic data about the breeding distribution of the
White-tailed Eagle in the country within the frame
of different conservation and research projects. All
available data of recent observations and preferred
breeding habitats of the White-tailed Eagle was col-
lected and carefully analysed. For the purpose of this

study, all observed immature and juvenile eagles
were excluded as well as all habitats not suitable for
the species, different than 22 Standing fresh Water,
24 Running water, 41 Temperate broad—leaved de-
ciduous forests, 44 Temperate riverine and swamp
forests and brush (Iankov, 2007). As final output of
the analysis we generated a list of sites, where adult
birds were seen during the breeding season in suita-
ble habitats and those sites, which are already known
as breeding territories. The main field technique
used for investigation if certain territory is occupied
was observation from stationary point (BiBBY et al.
1999), situated in the vicinity of the potential nest-
ing area, preferably vantage points which offer good
visibility. In order to confirm the breeding occupan-
cy of each potential site, field work was carried out
at least twice in the breeding period between March
and July 2006-2012. A breeding territory is consid-
ered occupied if a pair of adult birds is observed in
the area during the breeding season or an active nest
is found. During the field work we have collected
data about the habitat type and tree species, where
the nests were located. The habitats assessment
was made based on the most abundant tree species
found in the breeding area and by its geographi-
cal position. Habitats categorization is according
to the bulgarian habitats classification (MESHINEV,
ArostoLova, 2005). The exact geographical posi-
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Fig. 1. Breeding distribution of White-tailed Eagle in Bulgaria (n = 23)
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tion of each nest was marked using handheld GPS
device. The distance between two neighbouring
pairs and preferred breeding altitude was calculated
through ESRI ArcMap 10.1 (ESRI Redland, CA,
USA, 2013). The potential area suitable for breed-
ing of the White-tailed Eagle was prepared based
on several variables. Environmental variables such
as distance to water bodies (lakes, dams, marshes
> 25 ha), broad-leaved forest according to Corine
Land Cover 2006 (EEA 2006) and digital elevation
model (DEM < =370 m a.s.l.). As disturbance vari-
ables we selected distance to settlements, road and
railway network. The water bodies we defined as
suitable hunting areas and the broad-leaved forest
as suitable breeding areas, based on our field results.
Due to lack of data about the locations of the timber
plantation forests in the country we didn’t exclude
them from the analysis. The roads, railways and set-
tlements were classified as sources of disturbance,
which are normally avoided by the eagles. Than we
created buffers of 10 km around the water bodies,
1 km around the roads, railways, settlements and
DEM (< =370 m a.s.l.) as preferred altitude for
the species, based on our field results. Using sets
of geoprocessing tools of ESRI ArcMap software
we than clipped the layer of the broad-leaved forest
with all these variables. The result of this analysis
represents a map of the potential breeding areas for
the species in Bulgaria.

Data about the wintering population is col-
lected according to the methodology described
in KostabpiNova, DEereLiev  (2001) during  the
International Waterbird Census in mid of January.

Results

Breeding distribution

The current breeding distribution of White-
tailed Eagle in Bulgaria can be divided in three geo-
graphical regions with a total number of 23 pairs. We
found 14 occupied nests and another 9 breeding are-
as, where the pair of an adult eagles is presented, but
the nests were not found. The stronghold is Danube
River with total of 11 breeding pairs, Thracian Plain
(including Eastern Rhodopes) holds 9 pairs and along
Black Sea Coast - 3 pairs (Fig. 1). The mean distance
between two neighbouring pairs along the Danube
River (n = 5) is 69 km (= 51 km), while in South
Bulgaria (n =9) is 87 km (+ 53 km). The nests along
the Danube (n = 5) are located at 90-522 m (mean
=210 £+ 178 m) away from the water and in South
Bulgaria (n = 9) between 1-8925 m (mean = 3632 +
3453 m). The species breeds at altitude between 27-
368 m (n = 15) (mean = 160 + 130 m) a.s.L.
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Fig. 2. Habitats preferred for nesting by the White-tailed
Eagle (Haliaeetus albicilla) in Bulgaria (n = 23)
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Fig. 3. Tree species preferred for nesting by the White-
tailed Eagle (Haliaeetus albicilla) in Bulgaria (n = 23)

Habitat selection

The main preferred habitat occupied by the ea-
gles are riparian forests (n = 14), followed by broad-
leaved (oak) forests (n = 5) and solitary trees among
arable land (n = 4) (Fig. 2). Along the Danube River
the species’ breeding areas (n = 11) are found on is-
lands with riparian forests. These forests are mixed
association of Pedunculate Oak (Quercus robur),
European White Elm (Ulmus laevis), White Willow
(Salix alba), Black Poplar (Populus nigra) and White
Poplar Populus alba). As supporting nest trees along
the Danube the eagles select mature poplar trees,
mainly Black and White Poplar (Fig. 4). The Black
Sea pairs are presented in very dense deciduous for-
ests with the same tree species and dominant pres-
ence from association of Pedunculate Oak (Quercus
robur) and European White Elm (Ulmus laevis). In
Southern Bulgaria the White-tailed Eagle nests in
riparian or other broad-leaved (oak) forests as well
on solitary trees or group of trees among the arable
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Fig. 4. Potential suitable breeding habitats for White-tailed Eagle in Bulgaria

lands or pastures. Riparian forests are represented
by mixture of Pedunculate Oak (Quercus robur),
European White Elm (Ulmus laevis), Common Ash
(Fraxinus excelsior), Black Poplar (Populus nigra)
and White Poplar (Populus alba ).

Based on the obtained results from the analysis
of the potential suitable area for breeding, we can
conclude that 12 % of the broad-leaved forests near
the water bodies in the country (Fig. 4) are suitable
as breeding area of the eagles.

Wintering population

During the winter the White-tailed Eagle is reg-
istered near large and open wetlands, mainly along
the Danube River, the coastal lakes — Durankulak,
Shabla, Bourgas Lakes Complex and the biggest
dams in South Bulgaria — Ovcharitza, Pyasachnik,
Koprinka, Studen Kladenetz, Ivaylovgrad and
Jrebchevo. More rarely it winters also on some of
the large dam lakes in Northern Bulgaria as Ticha,
Gorni Dabnik and Ogosta. Some birds overwinter
annually also along Tundzha River. The winters in
southern Bulgaria are mild and the dams there don’t
freeze most of the time and present large concentra-
tion of waterbirds, which are the main prey of the
eagles during that period. In the period 2006-2012
the number of the wintering individuals fluctuated
strongly, in a range between 17 and 34 individuals.
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Discussion

The European population of White-tailed Eagle was
greatly reduced over the species entire range in the
19" century and first half of 20th century as a result
of persecution. In some European countries the spe-
cies was even exterminated. During the 20th century
the enforced legislative protection of the species
and the ban of DDT stopped the decline, but new
human-induced threats such as land and infrastruc-
ture development, intensive forestry and chemical
pollution brought new declines of the population.
Protective measures and the ban of some persistent,
bio-accumulating chemicals during the last three
decades of the 20th century eventually resulted in
improved breeding success and increased popula-
tions, especially in northern and central Europe.
However, populations remain small in several coun-
tries of the southeast species range and the species is
currently classified as critically endangered in two,
endangered in seven, and vulnerable in other seven
countries in Europe (HELANDER, STIERNBERG 2002).
The European population of White-tailed Eagle is
currently estimated at approximately 7,000 pairs
(HELANDER, STJERNBERG 2002).

In the Bulgaria’s neighbouring countries the
population of the White-tailed Eagles looks also
stable or slowly increasing. Serbia holds the biggest
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numbers in the region, nearly 90 pairs in the coun-
try, 43 of which along the Danube (PrOBST, GABORIK
2012). The Romanian population is estimated at
40 pairs, concentrated mainly in the Danube Delta
(Kiss et al. 2013). Greece and Turkey are presented
with 6 and 15 breeding pairs, respectively (BIRDLIFE
INTERNATIONAL 2004, ITUCN 2010). Previous study
about the recent population of White-tailed Eagle in
Bulgaria reported 9 breeding pairs along the Danube
River and 3 pairs along the Black Sea (Ivanov 2007).
Results from this study show definite increase of the
breeding population of the White-tailed Eagle in
Bulgaria (Fig. 1), especially in Thrace and Eastern
Rhodopes (Southeast Bulgaria) after 2006 when
the first occupied nest in that region since 1942 was
found (Snururinkov, DaskaLova 2007). According
to the local foresters that nest had been occupied few
years before 2006. After 2006 seven new pairs were
found during the breeding period, and in five of these
cases the nests were also found. The new pairs were
found in the following years: 2008 - 1 pair (nest still
not found); 2009: 2 nests; 2010: 1 nest; 2011: 2 nests
and 1 pair (nest still not found). Two of the breeding
territories in Thrace are far from any big rivers or big
dam lakes, but are in areas rich of small fish-rearing
dam lakes which supply food to these pairs. However
the result from monitoring of the territory of Persina
Nature Park in the period 2012-2014 indicates poor
breeding success. Only one pair out of four had suc-
cessful fledged two nestlings (S. CHESHMEDZHIEY, S.,
personal communication). Similar observations are
reported from the Danube Delta in the period 2009-
2011, when only 11 pairs succeed, out of 20 (SANDOR
et al. 2014). The data collected for the wintering
numbers of the eagles is gained within the frame of
3-4 days at the mid of January by visiting the wet-
lands for very short period of time, between few min-
utes to one hour per observation point. Our assump-
tions are that the numbers of the wintering eagles
are much higher and can reach up to 70-100 eagles.
In the winter months out of the scope of Mid-winter
count we have records of large groups of eagles, ob-
served from a single area. A group of eighteen eagles,
mostly juveniles and immature is registered for one
day at the end of January, 2012 at Shabla Lake (D.
Georgiev, personal communication). Another group
of 13 eagles is observed at the restored wetlands at
Belene Island in November, 2011 (present authors,
unpublished observation).

The White and Black Poplars are dominant as
chosen trees for building the nests along the Danube
River, while in South Bulgaria the species has no
specific preferences. In the Danube Delta the species
prefers mostly Willow (Salix spp.) as support nest

tree (SANDOR et al.), while in Croatia the majority
of the population prefers Pedunculate oak (Quercus
robur), Narrow-leafed ash (Fraxinus angustifolia)
and White poplar (Populus alba) (Rapovi¢, MIKUska
2009), which is closer to our results.

Worldwide threats, mainly for European coun-
tries were published by HELANDER, STJERNBERG
(2002). More detailed overview for the White-tailed
Eagles threats along the Danube River is given by
ProBsT, GaBORIK (2012). There is no doubt that the
Bulgarian population is increasing during the last
decade and the eagles are observed in their former
breeding areas from the 19" century. Despite of
this, threats affecting the eagle recovery are still
presented in the country. Forestry, land exploitation
and disturbance during the breeding season are con-
sidered as high because of their highly direct impact
on the breeding areas and eagle reproduction. The
transformation of the Danube islands to hybrid pop-
lar plantations (SCHNEIDER, GUNTHER-DIRINGER 2004)
started in1960s is still running in full force. Often,
areas with natural old-growth forest vegetation are
completely cleared in order to open up additional ar-
cas for the hybrid poplars plantations or for creation
of bushy habitat for Pheasants along the rivers in
Southern Bulgaria. This reduces the availability of
natural forests and suitable mature trees, preferred
and used as nesting substratum by the eagles. The
disturbance caused by the forestry is also high in the
breeding season, no matter of the existing protected
areas (in some categories of protected areas the for-
estry is allowed) and legal protection of the raptors
nests. During the last three years a pair failed on
its breeding attempts annually. The most probable
reason is forestry activities executed during the in-
cubating period. In these three years our ringing ex-
peditions found abandoned eggs. On 2012 the pair
left the island without occupying the nest (present
authors, unpublished observations). Another two
pairs failed in their breeding attempts in the same
year, one of which with abandoned egg. Two of the
failed pairs are on islands where the intensive hybrid
poplar plantations are predominant. In Romania, an
active nest located within hybrid poplar plantation
was preserved from cutting operations in April and
one month later during ringing activities, the ex-
perts found dead nestling of about 4 weeks age (M.
TaMas, personal communication). Disturbance dur-
ing the most critical period of February-March is
probably the main reason for nesting failures due to
egg cooling or abandonment of the nest. Disturbance
by fishing farm guards during the incubation was
the most probable reason for nest failure of one of
the pairs in Southern Bulgaria in 2011. Degradation
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of two key wetlands along the Danube, Orsoya and
Mechka fishponds, recently abandoned as fish farms
bereave the nearest eagle pairs from suitable feed-
ing territories (present authors, unpublished obser-
vations). Recent plans for improving the Danube
navigation between Romania and Bulgaria will
have dramatic impacts on river morphology and
habitat quality for long-term period. Drainage and
fortification actions are planned for many areas in
the Lower Danube, some of them no more than 50
m away from the eagle nests. Implementation of this
project will not affect only the White-tailed Eagle
population, but many other species will lose their
suitable breeding and foraging habitats. Shooting
of the species is very possible in some fish-rearing
farms and dam lakes in Thracian plain. Threats as
poisoning caused by lead ammunitions, pesticides
and pollutants are not studied yet in Bulgaria, but
the potential impact for the White-tailed Eagles
population might be very high. In Germany every
fourth White-tailed Eagle found dead has been
killed by lead poisoning from hunting ammunition
(KroNE et al. 2009). During this study there are no
records of collision of the White-tailed Eagle with
wind turbines in Bulgaria. Study about the collision
risk of White-tailed Eagle at Smola archipelago in
Central Norway reported 39 eagles found dead or
injured in the period between 2005 and 2010 (May
et al. 2011). Collision of other raptors and large bird
species with wind turbines is already confirmed in
Northeast Bulgaria. Dead Griffon wvulture (Gyps
fulvus) was found dead on October 28, 2010 under
one of the turbines with totally detached wing (S.
SToYCHEYV, personal communication). Electrocution
was the main cause of death of seven juvenile
Eastern Imperial Eagle (Aquila heliaca) during the
last few years (S. SToycHEV, personal communica-
tion). Electrocuted and survived White-tailed Eagle
is reported from the Danube Delta (R. Popescu, per-
sonal communication). However, observations in
Bulgaria show that the White-tailed Eagle do not
have habit for perching on power lines (present au-
thors, unpublished observations).

The White-tailed Eagle is classified as
Least Concern (LC) on a global scale (BIRDLIFE
INTERNATIONAL 2012). In Bulgaria the species is
included in Annexes II and III of the Biological
Diversity Act and listed as Vulnerable (VU) in the
Bulgarian Red Data Book (GorLemanski 2011). The
legal penalty for illegal killing or nest destruction is
500 €. More than 70 % of the existing breeding ar-
eas are within the borders of protected areas under
national legislation or in Natura 2000 sites. Some
of the breeding areas are in strictly protected na-
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ture reserves where all human activities are prohib-
ited, while others have less stringent management
regimes. There are also several nests of new pairs
located in South Bulgaria which are not yet placed
under legal protection.

In the last three years BSPB joined the
International White-tailed Eagle colour-ringing pro-
gramme (HELANDER 2003). Currently the ringing ac-
tivities are implemented for the territory of Persina
Nature Park, but future expand is necessary. Study
regarding juvenile disperse of the eagles is current-
ly running by BSPB, based on satellite telemetry
(Toporov, KronE in litt.). More detailed monitoring
of the breeding success and threats for each pair is
needed in order to apply future conservation actions.
Since the eagles are expanding their numbers and
range it is likely the number of nests in commercial
forests to increase. Forest managers that have, or are
likely to have, breeding White-tailed Eagles, should
plan carefully their forestry activities in order to
minimise any disruption of the eagles. Below we are
summarized the most crucial forestry management
activities which have to be respected by the forestry
authorities when the eagle’s presence is confirmed in
their territories.

Implementation of full ban of reconstructions —
logging leading to change of the forest species and
the type of the habitat in all natural forests on the
Bulgarian and Romanian Danube islands. All the
natural forest habitats on these islands are priority
habitats for protection under the Habitat Directive
92/43 EEC. Thus the clear cuttings and replanting
with hybrid poplars or other non-native forest types
is an example of direct violation of the Directive.

Clear cutting (including terminal phases of the
restorative cuttings) of natural riparian forests along
the rivers Tundzha, Maritsa and Kamchia should be
forbidden.

Protecting of the occupied and potential nest
trees from any planned or illegal logging should be
implemented everywhere around the wetlands in the
low parts of the country (<370 m. a.s.1.);

Planting with native tree species should be im-
plemented especially for the Danube islands and near
the biggest wetlands in the open habitats. Planting
of former breeding territories should be considered
with high priority;

Development of White—tailed Eagle nest man-
agement plan for each breeding area in the country,
setting out how to treat known nest sites will help the
forestry management. A nest plan should combine the
views of eagle experts with the knowledge of forest-
ers to make every effort to ensure the nest safety.

Activities such as: forest logging, machin-
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ery operations and works (planting, weeding, sur-
veying and fencing); road and track building and
maintenance; hunting management (stalking and
shooting); use of existing forest roads and tracks by
forestry-related vehicles (by public too for recrea-
tion events) must be strongly prohibited in a radius
of 300 m around the active nests of white-tailed ea-
gles. During the most sensitive breeding activity for
White-tailed Eagle which lasts from January to July
forest managers must take reasonable precautions
to avoid disturbing of the active nests in a radius of
750 m. The avoidance of operations and activities
near to the active roost sites during the period from
two hours before sunset until two hours after sunrise
must be applied too.

Encourage the White-tailed Eagles to nest in
specific parts of the forest where least impact on their
survival and reproductive success can be expected.
This could be achieved by providing artificial nests
in quiet areas. Such actions make the management of
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