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Key message

At the beginning of the 20" century, as a consequence of severe persecution the White-tailed
Sea Eagle faced extinction all around the Baltic Sea. In Denmark, the species even
disappeared after 1911, and the same happened in Lithuania and the Kaliningrad Region of
Russia.

Due to protection measures, the population started to recover during the 1920s, but the
positive trend was reversed from the mid-1950s to the early 1980s by the harmful effects of
chemical pollutants (DDT, PCBs, and mercury) on survival, fertility and reproduction success.
Due to the ban of DDT and other pesticides in the early 1970s, the reproduction parameters
started to improve at the beginning of the 1980s, and returned to normal levels in the mid-
1990s (Helander et al. 2002). This resulted in an increase of breeding pair numbers in all
Baltic Sea countries, which started during the 1980s and is still ongoing. From 1991 to 2007
the total Baltic population grew from about 670-680 bp to 2,070-2,200 bp, and continued
growth afterwards until now.

Despite the positive population development the White-tailed Sea Eagle still requires concern
of nature conservationists since anthropogenic factors are the main mortality reasons in
many regions of the Baltic. Intoxications (especially lead intoxication from hunting
ammunition) and collisions with trains, power lines and windpower rotors are the most
significant mortality factors. lllegal persecution is also still existing, though of lower
significance. It is likely that anthropogenic mortality has an impact on the population
development, i.e. it is slowing down the current growth and expansion of the range. The
White-tailed Sea Eagle as a top predator has been in the past, and will be in the future a
sensitive indicator for the condition of the environment.

Results and assessments
Relevance of the indicator for describing developments in the environment

The White-tailed Sea Eagle is an example for species which have severely suffered by
persecution and later by hazardous substances. Strict conservation measures and the ban of
hazardous substances allowed it to recover. However, until today anthropogenic mortality
factors (especially intoxication and collisions) exert a pressure on the population
development. Since these factors are not only affecting the White-tailed Sea Eagle, but also
other birds of prey, the species is a suitable indicator for the impact of certain human
activities on bird species.
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Policy relevance and policy references

The White-tailed Sea Eagle is protected by the provisions of the EU Birds Directive (Directive
2009/147/EC of the European Parliament and of the Council of 30 November 2009 on the
conservation of wild birds; this is the codified version of Directive 79/409/EEC), which are
implemented by the Member States into national law. This means, the legal protection status
of the White-tailed Sea Eagle is similar in all Baltic Sea states except of Russia. The species
is listed in Annex | of the Bird Directive, i.e., there is an obligation for the Member States to
establish Special Protected Areas (SPA).

The White-tailed Sea Eagle is a “flagship species” for nature conservation. It is an example
that strict conservation measures and firm international actions against environmental
contamination with hazardous substances may allow species to recover after having been
close to extinction.

Since anthropogenic mortality factors still exerting high pressure on the species, the White-
tailed Sea Eagle is still an important indicator for human impacts on bird species, especially
birds of prey.

Provisional conservation targets

Population development and size should not be significantly affected by anthropogenic
factors. Anthropogenic mortality reasons should be less than 50 % of the total mortality.

Assessment
White-tailed Sea Eagle Population Development in the Baltic Sea Area

The White-tailed Sea Eagle colonises coastal and inland lake areas of all Baltic countries.
These countries, together with Norway, host the major part of the European population,
which nowadays probably accounts for more than 50 % of the global population.

Though the White-tailed Sea Eagle is not a “true” coastal species, it reaches remarkably high
concentrations in coastal areas. The Odra lagoon area, for instance, has been known as one
of the last density centres during the first half of the 20" century (Mizera 2002), and today still
shows the highest density of breeding pairs in Central Europe (Hauff et al. 2007). In
Lithuania, a concentration of breeding sites in the Nemunas delta and around the Curonian
Lagoon is remarkable (Dementavicius 2007). In Finland, about 80-90 % of the breeding pairs
are found in coastal regions (Figure 3). In Sweden, the proportion of the coastal breeding
pairs currently amounts about 65 % (Figure 2). The re-colonisation of inland Sweden starting
from the 1980s was made up of birds from the Baltic coast, as population density increased
there (Helander 2003).

At the beginning of the 20" century, as a consequence of severe persecution the White-tailed
Sea Eagle was close to extinction all around the Baltic Sea. In Denmark, the species even
disappeared after 1911; in Mecklenburg-Western Pomerania, in 1913 only 23 breeding pairs
(bp) were known, and the Polish population of that time is estimated at about 30 bp (Hauff &
Wolfel 2002; Kollmann et al. 2002). In Lithuania and the Kaliningrad Region of Russia the
White-tailed Sea Eagle disappeared for a long time.

Due to protection measures, the population started to recover during the 1920s, but the
positive trend was reversed from the mid-1950s to the early 1980s by the harmful effects of
pesticides and other chemical pollutants (DDT, PCBs, and mercury) on fertility and
reproduction success. The proportion of successful breeding pairs dropped down to only 20-
30 %, and the reproduction success to 0.2-0.4 fledglings per breeding pair. As a
consequence, the population remained stagnant or even decreased. The use of mercury as
seed dressing and for paper mill industries imposed another threat, resulting in lethal
mercury concentrations in White-tailed Sea Eagles between 1967 and 1978 (Oehme 1981).
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Owing to the ban of DDT and other pesticides in the early 1970s, the reproduction
parameters started to improve at the beginning of the 1980s, and returned to almost normal
levels in the mid-1990s (Helander & Bignert 2008; HELCOM 2009). The improved
reproduction of the White-tailed Sea Eagle resulted in a still ongoing increase of the breeding
population all around the Baltic, showing very similar trends in the south-western, central and
north-eastern parts of the sea (Figure 1-3; Table 1). The total Baltic population grew from
about 670-680 bp in 1991 to 1,150-1,200 bp in 1998, and 2,070-2,200 bp in 2007, i.e. it grew
by more than 200 % within 16 years (Table 1).

Simultaneously, the species returned to territories abandoned in the past (e.g. Lithuania
1987, Denmark 1995). In recent years, a range expansion to the west (western and south-
western parts of Germany) has been observed, and in 2006 the first breeding pair was
recorded in the Netherlands (Roder & Bijlsma 2006).
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Figure 1: The population development of the White-tailed Sea Eagle in the south-western
Baltic (Denmark, Schleswig-Holstein, and Mecklenburg-Western Pomerania) 1973-2010.
Data from the Project Group for Conservation of Large Birds Mecklenburg-Western-
Pomerania, Project Group for White-tailed Eagle Conservation Schleswig-Holstein e.V., and
Ehmsen et al. 2011.
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Figure 2: Population development of the White-tailed Sea Eagle in Sweden 1964-2010. Data
from the ‘Project Sea Eagle’/Sweden, Swedish Society for Nature Conservation and Swedish
Museum of Natural History. In Lapland, systematic surveys started in 1976; numbers before
1976 (pale colour in the graph) are not comparable to later data.
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Figure 3: Population development of the White-tailed Sea Eagle in Finland 1970-2010. About
85-90 % of the breeding pairs are found in coastal areas. The localisation “inland” mainly
refers to breeding sites in Lapland. Data from WWF Finland's White-tailed Sea Eagle working
group (Stjernberg et al. 2011).
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Table 1: Development of the population of White-tailed Sea Eagle in the Baltic Sea riparian
states (HELCOM 2009).

Country Territorial pairs Current
1991 1998 2007 population
trend

Denmark 0 5 17 ++
Estonia 40 60 150-170 ++
Finland 77 158 294 ++
Germany - SH 8 20 53 ++
Germany - MV 102 153 242 ++
Latvia 5-8 11 25 ++
Lithuania 7 25-30 90 ++
Poland 300 500 700-800 ++
Russia, Kaliningrad 1-4 5-6 >20 ++
region

Russia, St Petersburg 15 20 25-30 +
region

Sweden 115 216 455 ++
Baltic Sea riparian 670-680 1150-1 200 2 070-2 200 ++
states

Mortality factors and risk analysis

The positive population development of the White-tailed Sea Eagle in recent years should
not give reason to deny negative impacts caused by humans. Anthropogenic mortality factors
are still of significant importance for the species and its population development. In
Mecklenburg-Western Pomerania, from 1999-2010 a total of 293 White—tailed Sea Eagles
found dead have been examined, and 79 % of the casualties could be attributed to
anthropogenic factors (Figure 4). Considering that a certain proportion of birds which have
died have not been found, because ill birds hide at places with a low risk of human
disturbances, the importance of chronic intoxication could even be higher. Swedish and
Finnish data suggest a similar magnitude of anthropogenic mortality factors (73 and 72 %,
respectively). However, it should always be considered that the probability of detecting
carcasses is biased towards places with high human activity (streets, railways, wind power
plants, power lines, etc.) unless the carcasses are not removed on the quiet to conceal the
true cause of death. The likelihood of finding dead eagles also varies depending on the
population density of humans; i.e. in lowly populated regions of Sweden and Finland the bias
towards areas with high human activities is even higher than in highly populated countries
like Germany.

The main anthropogenic mortality factors are intoxications, collisions, and electrocution.
Among the first group, lead intoxication requires special attention, since it is currently one of
the most important causes of death in White-tailed Sea Eagles, accounting for 27.6 % of the
casualties in Germany (Figure 5) and 13.5 % in Sweden (Figure 6; Helander et al. 2009).
Also in Finland, lead intoxication seems to be of high significance (Krone et al. 2006). Lead is
ingested by the Eagles when feeding on dead animals which have been shot by hunters, but
not removed (injured animals which have died later and not been found; unusable animals
such as foxes, martens or crows), or when they prey on animals injured by hunting
ammunition (e.g., waterfowl injured by buckshot). Furthermore, many hunters leave guts and
other unusable remnants from shot game animals, also called gut piles, back at the hunting
site or even use it for places to lure carnivores. These remnants contain lead fragments from
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the bullet, which are ingested by the eagles. The low pH value in the gizzard, the aqueous
gastric juice containing enzymes, the long retention time and other physiological factors such
as motility of the gizzard muscles and the ingesta including even bones are key factors for
the dissolution of the metallic lead particles. Birds are sensitive to lead poisoning as proven
in numerous studies. An actual overview on lead exposure and intoxications in birds from
Europe has been provided by Mateo (2009). Feeding experiments have shown that very
small amounts of lead are sufficient to kill eagles of the genus Haliaeetus (Pattee et al.
1981).

Other reasons for intoxications recorded in Germany are ingestion of poisoned baits (e.g.
Carbofuran). Such baits are probably in most cases not meant for the eagles, and the
practice in general is strictly prohibited by law. Nevertheless, several casualties of White-
tailed Sea Eagles had to be attributed to this factor. Another threat factor is illegal
persecution by shooting. In the German sample of analysed dead eagles (n=390; entire
sample of White-tailed Sea Eagles found dead in Germany between 1996 and 2007 and
analysed at the Leibniz Institute for Zoo and Wildlife Research, Berlin), three birds were killed
by shooting (2x gun shot pellets, 1x rifle projectile), and another 13 birds harboured lead shot
pellets in their bodies (Krone et al. 2009). From Denmark, there is a report of a bird shot in
early spring 2009 (T. Bregnballe, pers. comm.). These data show that illegal predatory bird
persecution is still existing.

Collisions account for at least 22.5 % of the casualties in the German sample, and 50 % in
the Swedish sample. However, the real number is likely much higher, since both samples
include traumata with unknown reasons (8.5 % in the German and 4 % in the Swedish study,
respectively), of which some probably have been caused by collisions. Among the collisions
those with trains are of special significance (15 % of the German and 33 % of the Swedish
sample, respectively). White-tailed Sea Eagles are attracted by carcasses of animals killed
by the trains, and while feeding on them they may become collision victims themselves.
Collisions with power lines and, in recent times increasingly, windpower rotors are other
anthropogenic mortality factors.
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Figure 4: Mortality reasons of White-tailed Sea Eagles found dead in Mecklenburg-Western
Pomerania 1999-2010; n = 293. Data from the Leibniz Institute for Zoo and Wildlife Research
Berlin.
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Figure 5: Percentage of mortality reasons of White-tailed Sea Eagles found dead in
Mecklenburg-Western Pomerania 1999-2010; n = 293. About 79 % of the mortality’
caused by anthropogenic factors, lead intoxication being the dominant one. Data from the
Leibniz Institute for Zoo and Wildlife Research Berlin.
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Figure 6: Percentage of mortality reasons of White-tailed Sea Eagles found dead in Sweden
2002-2007; n = 52. About 86 % of the mortality? is caused by anthropogenic factors, collision
with trains being the dominant one, followed by lead intoxication. Results are preliminary
waiting for complementary analyses. Data according to Helander & Bignert (2008).
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The analysis of mortality factors from White-tailed Sea Eagles from Finland (Krone et al.
2006; n=11) revealed electrocution (n=4) and lead poisoning (n=2) as the most important
causes of death. Unspecified trauma, drowning in fishing gear, and territorial fights are other
mortality reasons (n=1 each). For one individual of the sample the mortality reason could not
be identified. Again the majority (72 %) of the mortality factors are of anthropogenic origin. In
one of the two lead intoxicated birds metallic lead particles from a bullet were detected.
Collisions with road vehicles or trains are unlikely to occur, because there are almost no
railways in the breeding areas of the species in SW and W Finland.

Metadata

Technical information

Data source: Annual surveys of the breeding population are organized and data are
collected by the following institutions:

Denmark: National Environmental Research Institute (NERI), Aarhus University (published
on the web site: http://www.dmu.dk)

Germany: Projektgruppe Seeadlerschutz Schleswig-Holstein e.V.; Agency for Environment,
Nature Conservation, and Geology Mecklenburg-Western Pomerania

Finland: WWF Finland's White-tailed Sea Eagle working group

Sweden: ,Project Sea Eagle’, Swedish Society for Nature Conservation and Swedish
Museum of Natural History

Other data according to cited publications.
Geographical coverage: entire Baltic Sea area
Temporal coverage: see figures and table

Methodology and frequency of data collection: annual population surveys in Denmark,
Schleswig-Holstein, Mecklenburg-Western Pomerania, Sweden and Finland;

In Sweden, monitoring of the White-tailed Sea Eagle is part of the national Swedish
Environment Monitoring Programme.

Approximate population estimation in Sweden, Poland, Lithuania, Latvia, Estonia and
Kaliningrad and St. Petersburg regions of Russia.

Quality of information: The reliability and quality of data is high.
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