Whooper Swans Cygnus cygnus nesting on
offshore islands — a new occurrence or a
well-forgotten old phenomenon?

SERGEI A. KOUZOV™, ANNA V. KRAVCHUK!,
EVGENY V. ABAKUMOV! & DARIA M. AFANASEVA?

'Department of Applied Ecology, Faculty of Biology, St. Petersburg State University,
Universitetskaya nab. 7/9, St. Petersburg 199034, Russia.
2Nizhne—SVirsky Nature Reserve, ul. Praviy bereg r. Svir 1, Lodeynoye Pole 187715, Russia.
*Correspondence author. E-mail: s.kouzov(@spbu.ru

Abstract

In recent years, the first cases have been observed of Whooper Swans Cygnus eygnus
nesting on the offshore islands and coasts of the eastern Baltic Sea, in Finland and
the Leningrad region of Russia. Based both on our own data and a review of the
literature, we suggest that the tendency for Whooper Swans to breed on offshore
islands was probably the result of the actively growing population having widely
colonised the majority of suitable lakes across the continental regions of Finland.
This view is supported by Whooper Swans not yet being recorded nesting on
Sweden’s numerous coastal islands, where the breeding density of the species is
considerably lower. As further supporting evidence, the literature review also found
that Whooper Swan nesting in the marine landscape has not been observed anywhere
else within its current range. We additionally provide a synthesis of reports made by
M.A. Menzbir about Whooper Swans nesting on the northeastern coast of the
Caspian Sea in the second half of the 19th century. Based on both historical and
current data from other authors, however, we conclude that these claims were in error
and that the birds were most likely nesting on coastal freshwater lakes, which were
very numerous in the lowlands around the Caspian Sea during the cooler climate
conditions of > 100 years ago.

Keywords: Baltic Sea, breeding biology, Cygnus cygnus, habitat preferences, Whooper
Swan.

As a result of considerable anthropogenic
pressure during the first half of the 20th
century, numbers of the Whooper Swan

Cygnus eygnus in BEurope declined markedly,
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with breeding birds disappearing from the
southern half of its former range (Isakov &
Ptushenko 1952; Cramp & Simmons 1977,
Brazil, 2003). European breeding ateas were
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4 Whooper Swans nesting on islands in the east Baltic Sea

restricted to Iceland (ze. the main breeding
grounds of the Icelandic population; the
Whooper Swan is considered a rare breeding
species in the very north of Scotland) and to
limited areas in northern Sweden and
Finland, as well as the taiga and parts of the
forest-tundra zone of European Russia
(Isakov & Ptushenko 1952; Bauer & Glutz
von Blotzheim 1968; Brusewitz 1971;
Cramp & Simmons 1977). During the
1950s—1970s, following adoption of laws to
protect the species and environmental
change (e.g. climate warming and an increase
in arable farming) which improved conditions
for the species at nesting and wintering sites,
Whooper Swan numbers in Europe began
to recover and its breeding range expanded.
The species was found nesting increasingly
further south (Keller e a/. 2020), notably
in Sweden and Finland from the 1950s
onwards (Lammi 1983; Svensson ef a/. 1999),
and it has now also bred in Latvia, Lithuania
and in Poland since 1973 (Baumanis 1975;
Nedzinskas 1980; Svazas ef 2/ 1997; Lipsbergs
2000; Tomialojc & Stawyrczyk 2003; Boiko
et al. 2014), and in Estonia since 1979
(Luigujoe ef al. 2002; Boiko & Luigujoe 2024).

Whooper Swan numbers also decreased
in northwestern Russia during the 20th
century, and by the 1970s the species no
longer bred in the Leningrad region
(Malchevsky & Pukinsky 1983). Population
growth and expansion of the swans’
breeding distribution began to become
evident in all regions of northwestern
Russia from 1980-1990 (Kuznetsov &
Babushkin 2012; Hokhlova & Artemjev
2002; Fetisov 2021, but these processes were
much slower than in the Baltic countries
(Keller ez al. 2020).
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In northwestern Russia, the Whooper
Swan has settled exclusively on freshwater
inland waterbodies, mainly lakes and ponds.
It thus differs from the Mute Swan Cjgnus
olor, which inhabited a wide range of offshore
islands and coastal sites during the eartly
stages of its expansion in the Baltic region
(Berglund ez al. 1963; Tenovuo 1975; Renno
& Paakspuu 1987; Migi ef al. 1992; Andersen-
Harild 1994). Although adult Whooper
Swans have been found in coastal waters (on
Korovinskaya Bay and Pechora Bay) in the
Russian arctic at the end of the 20th century,
nests were located only in the delta region of
the Pechora River and in nearby shrub and
forest tundra, with reports of Whooper
Swans nesting on Lovetskiy Island in Pechora
Bay not confirmed (Shchadilov ez a/. 2002;
Yu. Mineev and K. Brides, pets. comm.).
Elsewhere, the phenomenon of Whooper
Swans nesting on offshore islands in the
Baltic Sea has only been noticed in recent
years (Valkama e/ al. 2011; Kouzov et al.
2021; Kouzov & Kravchuk 2023).

Here we therefore aim to describe the
emergence of this apparently new feature of
habitat selection by Whooper Swans nesting
in the Baltic region, through a literature
review and by presenting our own data on
the swans nesting in the eastern part of the
Gulf of Finland.

Methods

Information on Whooper Swans nesting in
the Leningrad Region was collected as part
of our studies of breeding biology and
migrations of waterbirds in 1990-1999 and
2005-2024. During these years, we covered
most of the coasts and islands of the Gulf

of Finland. Fieldwork was conducted along
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the southern coast of the Gulf of Finland
(between St. Petersburg and the Kurgalsky
Peninsula) and the northern coast of Neva
Bay in February—May, with islands near
the Kurgalsky Peninsula, as well as central
and northern islands in the eastern part of
the Gulf of Finland, visited in May—June
(Fig. 1). Nests on small unforested islands
(< 15 ha in area) were searched during a
continuous survey, in which the observer
walked the area in a zigzag pattern with 2—
3 m intervals between waypoints. On larger
forested islands, a 20—30 m coastal strip was
surveyed using the same method. The route
surveys conducted of Whooper Swan nesting
habitats (marshes, plavni) along the mainland
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coast were made either from the land
(by car) or by boat. Territorial pairs were
searched for and recorded. If nests were
found they were visited to take measurements
including: the diameter, height and material
of the nest, distance to water and height
above water level, clutch size (Ze. number
of eggs) and the incubation stage of the
clutch. Incubation stage was determined
by a water test — ze. from the angle of
inclination and the extent to which eggs
floated on being placed in water (Mednis
2002). The coordinates of each nest were
also recorded using a GPS navigator.

In addition to our own data, we also
analysed data from a review of the extensive
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Figure 1. Map of the Gulf of Finland with detailed description of the study area, survey areas and

points where nesting and tertitorial behaviour by Whooper Swans was recorded on offshore islands in

the Russian part of the Gulf of Finland.
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6 Whooper Swans nesting on islands in the east Baltic Sea

literature available (128 publications) on the
range of the species. This enabled us to trace
the changing status of the Whooper Swan in
our study area through time, as well as to
assess the extent to which the species nested
in marine biotopes over its entire range.
Papers were sourced by entering keywords
(“Whooper Swan”, “nesting”, “islands”)
into academic search engines such as Scopus,
Web of Science and ResearchGate. Since some
regional publications of interest may not be
reflected in these sources, we also searched
Yandex and Google by entering keywords
both in English and in the national
languages of the countries being searched.

Furthermore, we analysed data on
Whooper Swan nesting in Finland obtained
from an open access data repository (Finnish
Biodiversity Information Facility 2024),
considering only records with breeding
index values of 7, 71-75, 8, 81-82 (ie
confirmed breeding). Breeding events
without exact coordinates but recorded in
quadrats which suggested that they may be
on inland lakes on the mainland were
omitted from the analysis. A total of 192
records of confirmed breeding in island
areas or directly on the seashore between
1973-2023 were sampled. All data were
freely available and distributed under a CC
BY 4.0 license.

Results

Whooper Swans breeding the
Leningrad Region and adjacent areas
of northwest Russia

Literature review

During the 1980s and 1990s, Whooper
Swans started nesting in the Darwin Nature
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Reserve in the southern Vologda region of
Russia, and in the first 10 years of the 21st
century, up to 27 pairs bred at the site
(Kuznetsov & Babushkin 2012; Fig. 2). An
increase in the Whooper Swan numbers and
the expansion of their breeding area to the
south were also noted in Karelia during
this period (Hokhlova & Artemjev 2002). At
the same time, Whooper Swans began to
repopulate the Leningrad Region, nesting
on southern Lake Ladoga (Vysotsky
1998) and Lake Vyalie in the south of the
region during the 1980-1990s (Golovan &
Kondratyev 1999) and, at the beginning
of the 21Ist century, on ILakes Bolshoye
Rakovoye, Okhotnichye and Melkovodnoye
in the northern part of the Karelian Isthmus
(Iovchenko 2011; Khrabry 2020). In recent
years, the species has continued breeding
on the Karelian Isthmus, including on
Lake Volochaevskoye (Khrabry 2020), in the
north of the Leningrad region on a small
lake near the settlement of Torfyanovka
(Loseva & Rychkova 2023) and on three
small lakes near the settlement of
Kuznechnoye (iNaturalist 2024). Reports
of breeding in recent years have also
come from the northeast of the Leningrad
Region — from lakes in the Tihvinsky
district, from the Nizhne-Svirsky Reserve
(Oliger 2022), from Ivinsky Spill and also
on a number of other lakes in the area
(Khrabry 2020). In total, we estimate that
there are about 20-24 pairs of Whooper
Swans nesting in the Leningrad region
(Khrabry 2020; Kouzov ¢f al. 2021; Loseva
& Rychkova 2023; iNaturalist 2024).

Since 2012, Whooper Swans have been
observed nesting further south, on lakes
in the southern part of the Pskov region
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Figure 2. Years in which Whooper Swan nests and broods were first recorded in northwest Russia
according to published data and iNaturalist. The eatliest years are marked in red, the latest in white, and
all intermediate years are distributed according to a gradient from red to white. Pale green areas
represent confirmed breeding areas of the Whooper Swan according to the European Breeding Bird
Atlas (Keller e al. 2020). Note that some points may indicate more than one nest.

(Fetisov 2005, 2014, 2015, 2021; Grigoriev
2018, 2019, 2020; Pukinskaya 2024,
Shemyakina & Yablokov, 2013). In total,
1415 pairs may nest in the region (Fig. 2).
Additionally, 1-2 pairs have nested on lakes

Zueva 2011, 2024), and in 2007-2008 one
pair was reported nesting in the Tver region
(Komarova ez al. 2015).

Field observations

and bogs in the southwest of Novgorod
region since 2004 (Arkhipov e al 2015;
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In May—June 2008-2015 we recorded six
territorial pairs of Whooper Swans in the
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8 Whooper Swans nesting on islands in the east Baltic Sea

eastern part of the Gulf of Finland. These
were found on the western shore of the
Kurgalsky Peninsula in 2008, on the eastern
shore of the Kurgalsky Peninsula and on
Moshchny Island in 2013, on the eastern
shore of the Kurgalsky Peninsula and on
Dolgy Kamen Archipelago in 2014, and on
the Seskar Archipelago in 2015. In all cases,
the birds showed territorial behaviour and
chased Mute Swans from the area of coastal
water that they were defending. However,
no nests or broods were found.

On 4 July 2020, in the Dolgy Kamen
archipelago on a small moraine island in the
stream between Krutoyar Island and Dolgy
Kamen Island, a swan nest was found which
had long been abandoned by the birds,
and the eggshells were already pulverised. A

brood of Whooper Swans with four cygnets
¢. one month old was seen nearby (Kouzov
& Kravchuk 2023; Kouzov et al. 2021;
Fig. 3A, B). Initially, we wrongly assumed
that this was a Mute Swan nest, as Mute
Swans are common breeders in the area.
detailed
inspection of the eggshells in the following

However, observations and
years convinced us that Whooper Swans
were nesting at this site. The islet (which is
¢ 30 X 18 m in size) consists of a moraine
boulder bed and large pebbles, mostly
covered with short grasses, and with a narrow
strip of low reeds along the shoreline (Fig
3C). A pair of Whooper Swans continued
nesting on this island during 2020-2024
inclusive, hatching 4-5 cygnets each year,
and no eggs were ever found (destroyed

Figure 3. Photographs of Whooper Swans breeding in our study area, in the eastern part of the Gulf

of Finland, showing: (A) nest after hatching on an unnamed islet between Krutoyar and Dolgy Kamen

Islands (7 June 2021); (B) pair with 4 cygnets near Bolshoy Pogranichny Island (¢ 1 km from the

assumed nest, 7 July 2020); and (C) general view of the islet in the stream between Krutoyar and Dolgy
Kamen Islands, where Whooper Swans nested in 2020-2024 (4 July 2020).

©Wildfowl Press
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Whooper Swans nesting on islands in the east Baltic Sea 9

or dead in the nest) once the brood had
departed (Kouzov & Kravchuk 2023;
Loseva & Rychkova 2023). The nest was
in the same location each year, with the
decayed remains of the previous yeat’s
nest mound providing the base for the new
one.

With 8-12 pairs of Mute
also breeding annually in the Dolgy

Swans

Kamen Archipelago, differences in breeding
behaviour by the two species were noted.
Firstly, all Mute Swans nested on small
rocky skerries mainly in the outer part of
the archipelago and their broods were
subsequently observed here as well, in the
open water near the rocks. The Whooper
Swans nested in the inner part of the
archipelago (Fig. 1) and broods were held
near semi-submerged vegetation. Secondly,
the Mute Swan broods moved away along
open water when a boat appeared, and the
adults never left their nestlings. In contrast,
in such cases of danger, the Whooper Swans
tended to hide small cygnets in dense reeds,
after which the adult swans swam 150-
200 m away, where they exhibited agitated
behaviour and would even fly out of range.

In July 2022, another breeding pair of
Whooper Swans (with brood) was recorded
at a small water body near the A-181
Scandinavia highway, ¢. 17 km northeast of
the islet where the Whooper Swan nests had
previously been found (Loseva & Rychkova
2023). In 2023, a further territorial pair was
seen on Tuman Island near the northern
shore of the Gulf of Finland on 12 July,
10 km east-northeast of the nesting site on
the Dolgy Kamen Archipelago.

On 26 June 2024, two more territorial
pairs without broods were observed near
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Ryabinovy Reef Island and on a small
islet near Bolshoy Pogranichny Island.
Additionally, a scattered group of 11 pairs
of non-territorial Whooper Swans was
observed on this archipelago. Another large
group of 32 birds, including at least eight
pairs, were at the Seskar Archipelago from
25-30 May 2024.

Baltic Sea region and northern
European countries

The wider review of the literature, for
records of Whooper Swans breeding in the
Baltic Sea region found that, in the mid-20th
century, pairs nesting in Finland inhabited
inland lakes and mossy bogs in the northern
and central part of the country. Moreover,
most of the growth in abundance during the
second half of the 20th century occurred
on inland waterbodies, but with breeding
distribution expanding southwards through
the country (Haapanen e a/. 1973, 1991;
Valkama ez a/. 2011). By the 1980s, of 607
nesting sites identified and confirmed in
Finland, only 14 were known to be on lakes
in the coastal belt (Koistinen 1983), and
of these the vast majority were on the coast
of the Gulf of Bothnia between Pori and
Raahe. During the 1990s, however, the
Whooper Swans’ range expanded to coastal
lakes in the northernmost part of the Gulf
of Bothnia near Oulu (Auvinen 2012; Herva
& Markkola 2012).

Numbers of Whooper Swans breeding in
Finland reached 4,000-6,000 pairs in 2004
(Lehtiniemi 2000), and during first decade
of the 21st century the breeding range
covered almost the entire country (Valkama
et al. 2011). Nesting pairs of Whooper

Swans were observed along almost the
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10 Whooper Swans nesting on islands in the east Baltic Sea

entire coastal area of the Gulf of Bothnia
and the coastal areas of the Aland and
southwest archipelagos during this period
(Leivo et al. 2002; Valkama et al. 2011;
Fig. 4). By 2014, the breeding population of
Whooper Swans in the country had reached
8,400—11,500 pairs (Lehtiniemi 2014), which
we estimated as corresponding to a density
of 0.02-0.03 pairs/km?.

To date, nesting of Whooper Swans has
also been recorded in almost the entire
coastal zone of the Gulf of Finland
(Valkama ez a/. 2011). However, in the coastal
area, Whooper Swans overwhelmingly
occupy habitats similar to their nesting sites
in the continental part of the country —
breeding on coastal lakes and lakes on the
largest forested islands (Auvinen 2012;
Herva & Markkola 2012; Valkama e/ 4l
2011).

The catliest case of nesting on a sea
island that we were able to find occurred in
1973, near Kilko Island in the mouth of
the Gulf of Finland (Finnish Biodiversity
Information Facility 2024; Fig. 4). In the
first decade of the 21st century, pairs were
reported nesting along the coast and on
small islands near Hailuoto in the northern
Gulf of Bothnia (Auvinen 2012; Herva
& Markkola 2012), and also near Pyhtdi on
the coast of the Gulf of Finland in 2009
(Finnish Biodiversity Information Facility
2024; Fig. 4).

There were at least two confirmed cases
of nesting by Whooper Swan on the coast
near Vaasa in the Gulf of Bothnia in 2011—
2020: along the coast of Vitungarna Island
in 2020, and in the bay of Trutéren Island
in 2015. On the coast and small islands
in the Gulf of Finland during this
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period, reliable records of Whooper Swans
breeding near Helsinki have been reported:
in Vanhankaupunginlahti Bay since 2014
(Citynature 2024) and in Laajalahti Bay in
2020 (Finnish Biodiversity Information
Facility 2024). In 2021-2023, the number
of observed “maritime nesting” swans
increased many times (Finnish Biodiversity
Information Facility 2024). Nesting in the
marine landscape (130 cases) was observed
along the entire coast of Finland, but almost
half of the observations were on the coast
of the Gulf of Bothnia (Fig. 5A). Of the 40
nests where the location was described
accurately, almost a quarter of them were
located on small offshore islets rather than
in coastal reeds or inland lakes of large
islands (Fig. 5B).

After Finland, the country of mainland
Europe with the largest number of breeding
Whooper Swans is Sweden (Nilsson ef al.
1998; Nilsson 2002, 2014; Ottosson et al.
2012), where the landscape is similar to
that of Finland. The number of breeding
reached 5,400 pairs by 2010,
corresponding to a density of 0.012

swans

pairs per km?2, but here the birds nest
exclusively on inland water bodies (Nilsson
2014).

In Lithuania, Latvia and FEstonia, the
Whooper Swans initially occurred exclusively
on inland waterbodies, with first nesting
recorded in these countries in 1973, 1973
and 1979, respectively (Svazas et al. 1997,
Lipsbergs 2000; Luigujoe ef al. 2002; Svazas
et al. 2011; Boiko et al. 2014; Boiko &
Luigujoe 2024). By 2013, up to 600-670
pairs of swans were nesting here, increasing
to > 1,000 in just Latvia and Estonia alone
in 2021 (Boiko & Luigujde 2024). Only in
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Figure 4. Years in which Whooper Swan nests and broods were first recorded at locations on islands
and coasts of the Baltic Sea, according to Finnish Biodiversity Information Facility (https://laji.fi,
accessed 12.02.24), and the location of the first Whooper Swan nest found on an island in Russia. The
carliest years are marked in red, the latest in white, and all intermediate years are distributed according
to a gradient from red to white. If the exact nest site coordinates were not specified, only records where
the extent of the finding area (Z.e. the range of coordinates) does not include a mainland area with lakes
are included in the map.

the 1990s did the swans start to nest in In other countries of the Baltic region

Estonian coastal areas, and then only in  and northern Europe (Ze. in southern

freshwater bodies when near the seacoast Norway, Denmark, northern Germany and

(Luigujoe et al. 2002; Elts er al. 2018). In
Latvia they are still inland breeders, with

none occurring on coastal waterbodies
(Boiko & Luigujoe 2024).

© Wildfowl Press

Poland), breeding Whooper Swan pairs have
exclusively used inland sites from the outset
(Tomiatojc 1990; Knief es al. 2010; Sikora
et al. 2012; Nyegaard ez al. 2014; Dudzik ¢z al.

Wildfowl (2024) T4: 3-22
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Figure 5. Whooper Swan nesting on the eastern Baltic Sea coast and islands in 2022-2023 (according

to Finnish Biodiversity Information Facility 2024 and our observations). (A) Total number of

confirmed breeding events in 2022-2023 for locations in the seascape (records without precise

coordinates in quadrats capturing part of the mainland with lakes were not considered). (B) Landscape

distribution of Whooper Swan nests (only records with coordinates accuracy of < 1,000 m were

included).

2014; Shimmings & Oien 2015; Dale 2016).
Within these countries, we know of only
one case of a Whooper Swan nesting on a
sea spit, which was near the mouth of a river
in northern Norway in 1971. However, even
this record is exceptional, because these
birds were forced to move to this islet in a
year with a very late spring, when coastal
lakes were covered with ice for a long time

(Myberget 1980).

Historical nesting by Whooper Swans
on the northern coast of the Caspian
Sea

For the last 60 years, the Whooper Swan
has occurred in the Caspian region only
during winter or on migration (Lugovoy
1963;
Krivonosov 1990; Berezovikov & Gissov
2001; Berezovikov & Gissov 2012; Reutsky
2014). Yet Menzbir (1895) indicated that the

Whooper Swan was a common breeding

Krivonosov 1979; Rusanov &

species on the coast and islands of the
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northern Caspian Sea in the second half of
the 19th century, citing information from
N.A. Severtsov. Our detailed analysis of
the literature from the late 19th to early
20th century however showed that this
opinion was most likely erroneous, and that
Whooper Swans nesting (in some numbers)
in the region probably used freshwater
lakes overgrown with reeds near the coast,
rather than maritime habitat (see Supporting
Materials Annex S1).

Whooper Swans nesting in other parts
of its range in Eurasia

Throughout the rest of the Whooper Swan’s
range in the Palearctic, there are currently
no known cases of the species nesting on
offshore islands or on the coast (Isakov &
Ptushenko 1952; Brazil 2003; Johnsgard
2016; Carboneras & Kirwan 2020). In areas
where the species’ range borders a marine
area, Whooper Swan pairs nest only on

inland lakes, swamps and, less frequently, on

Wildfowl (2024) T4: 3-22



Whooper Swans nesting on islands in the east Baltic Sea 13

rivers (ibid.). This pattern is well documented
on the Kola Peninsula (Bianki 1990; Bianki
& Shutova 1987), the Kanin Peninsula
(Mineev & Mineev 2011) and the Russian
Far East (Krechmar & Kondratiev 19806;
Brazil & Shergalin 2003). Where Whooper
Swans nest in extensive river deltas such
as the Pechora, Lena or Amur, they occupy
lakes in the upper parts of the deltas
away from the seacoast (Degtyarev 1987,
1990; Brazil & Shergalin 2003; Mineev &
Mineev 2011; Roslyakov 1990; Roslyakov &
Voronov 2023).

Discussion

Our observations of Whooper Swans in
the Leningrad region, with nesting now
occurring at sites in the eastern part of the
Gulf of Finland, suggest a probability of
further increase in the numbers of pairs
breeding on offshore islands in the coming
years. These island areas, especially Moshchny
Island and the Seskar Archipelago in the
central part of the gulf, along with the
northern skerries and the islands of the
Kurgalsky Peninsula to the south (Fig 1),
appear to provide opportunities for an
expansion of breeding by Whooper Swans
in this part of the Baltic region, because
they have relatively low anthropogenic
pressure and large areas of suitable habitat
available.

Despite the overwhelming presence of
Mute Swans in the study area, we consider
that competition between the two species
may be reduced by differences in the
ecological niches that they occupy. Breeding
in a seascape, in an area where the Mute
Swan has long been widely dispersed, our
Whooper Swan pairs showed important

©Wildfowl Press

differences with the Mute Swans in their
habitat preferences and protective behaviour.
For instance, inter-specific differences in
defensive behaviour — ¢g with Mute Swans
having a tendence to guard their young if
disturbed, whereas Whooper Swans are
more likely to hide them in reeds and
abandon the brood — have previously been
described for swans nesting on inland water
bodies (Isakov & Ptushenko 1952; Brazil
2003). This makes Whooper Swan broods
highly dependent on thickets of semi-
submerged vegetation, which is usually
found only in the inner parts of skerries.
There are also some differences in the diets
of the two species, with Mute Swans feeding
mainly on soft submerged vegetation and
algae in the study area, whereas the
Whooper Swans’ diet is formed largely
from harder food such as semi-submerged
and swamp vascular plants, eg the roots
and rhizomes of Common Reed Phragmites
australis (Johnsgard 2016; Kouzov et al.
2024). The diets of newly hatched cygnets
may of course be very distinct from those of
adult birds, and this could form the subject
of a separate study.

The literature review indicated that
marine nesting among Whooper Swans is
likely a new phenomenon for the Baltic
region, probably related to population
growth, range expansion and an increasing
shortage of inland nesting sites, as
illustrated for Finland (Valkama e7 a/. 2011,
Keller e al. 2020). Indirect evidence
supporting this view is the absence of
“maritime nesting” by Whooper Swans in
Sweden, where species density is 2.5-3 times
lower than in Finland and probably there is
not yet a shortage of inland nesting sites.
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14 Whooper Swans nesting on islands in the east Baltic Sea

The occurrence of “maritime nesting” of
Whooper Swans in the Leningrad region,
where the number and density of the
species is significantly lower than in Sweden,
may perhaps be explained by the dispersal of
birds from Finland.

On analysing the literature, we found one
peculiarity. Whilst none of the modern
regional publications with nesting data
mention Whooper Swans breeding regularly
on offshore islands and coasts (except for
the very recent occurrences in Finland
and the Leningrad region of Russia), and
Mark Brazil’s comprehensive review of the
species” range globally during the 20th
century noted only a single abnormal case of
Whooper Swans nesting on a sea spit in
Norway in 1971 (Brazil 2003), caused by
delayed ice melt on lakes in the adjacent
mainland (Myberget 1980), some major
publications describing the Whooper Swan’s
breeding habitat state that it occasionally
breeds on seashores in bays and estuaries
with reed beds (Isakov & Ptushenko 1952;
Cramp & Simmons 1977; Brazil 2003) but
give references only for swans nesting on
inland water bodies. This uniformity in
describing occasional breeding in coastal
waters suggests that the statements are
derived from an older source so, since most
of the species’ range lies in historical Russia,
we paid special attention to old domestic
records (see Results). We assumed that
nesting of the species is unlikely on sea
coasts with strong tidal activity, which
allowed us to limit the search to inland seas,
and to find some historical reports of
Whooper Swans nesting in the northern
Caspian Sea duting the mid-19th century
(see Supporting Materials Annex S1). The
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middle of the 19th century was the time of
major exploratory expeditions, made over a
vast territory, with one ot two reseatrchers in
the team often making detailed observations
not only on all branches of zoology
and botany, but also on geology and
geography as well. The probability of some
inaccurate description therefore is quite
high. Consequently, one cannot but agree
with Reutsky (2014) that the historical
description of Whooper Swans nesting on
the coasts of the Caspian Sea in the 19th
century is uncertain. Moreover, if the
Whooper Swan (like the Mute Swan)
previously bred in large numbers on the
coasts of the northern part of the Caspian
Sea, and ceased to do so because of intensive
hunting of flightless moulting birds in the
second half of the 19th century (Menzbir
1895; Isakov & Ptushenko 1952), the
question arises as to why (unlike the Mute
Swan; Krivenko ez a/ 1990) it did not
recolonise this part of its breeding range
after protection measures were put in place
in the mid-20th century.

The paleontological history of swans
suggests that the Whooper Swan, like the
other closely related “northern Holarctic”
swans (Brazil 2003; Rees 2006), formed
as a species in the Pleistocene Epoch
(Brodkorb 1958, 1964; Voinstvenskiy 1960;
Campbell 1980; Hargrave 1965; Howard
1964; Parmalee 1977, 1980, 1992; Northcote
1988; Martynovich 2004; Panov & Pavlova
2007), in conditions dominated by fresh
glacial tundrosteppe lakes (Zeuner 1963;
Frenzel 1968) rather than saline waters.
The Mute Swan and closely related extinct
species of swans, on the other hand, evolved

presumably in the Miocene-Pliocene Epoch
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(Howard 1946; Voinstvenskiy 1960; Delacour
1973; Bickart 1990; Jefferson & Lindsay
20006; Zelenkov 2013; Kouzov e al. 2024), in
warmer climates (Velichko 1987; Kennett
1995; Steinthorsdottir e a/. 2021), and it
appears that the Mute Swan was associated
with the Paratethys marine basin for much
of its evolutionary history (Voinstvenskiy
1960; Dzhatarov 1966). This reinforces the
view that mass nesting by Whooper Swans
on offshore islands and coasts in the
northern Caspian Sea area was unlikely, even
though Mute Swans commonly breed in
the region (Krivonosov 1987; Rusanov &
Krivonosov 1990).

All reports in the literature of Whooper
Swans in the northern coast of Caspian Sea
during the second half of the 19th and first
half of the 20th century are lacking a
description of specific nesting sites and
habitat use by the species. At this time, there
was a gradual climate transition from a long-
term cool phase to the modern warm phase
(Shnitnikov 1969, 1970; Krivenko 1991,
1992), the level of the Caspian Sea was
significantly higher than by the end of the
20th century (Krivenko 1991; Gavrilov
2020), and a large number of fresh and
slightly saline shallow lakes covered with
rich aquatic vegetation were located along
its northern coast. Such water bodies were
especially numerous in its northeastern part
near the Ural River delta (Lavrovsky 19606;
Wolftsun & Smirnov 1970; Krivenko 1991).
It seems likely that Whooper Swans nested
on these coastal lakes historically with a
similar pattern to that currently observed,
for example, in Estonia (Luigujoe ez al. 2002;
Boiko ez al. 2014). The disappearance of
Whooper Swans from this region could be
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related not only to intense hunting of
moulting birds (Menzbir 1895; Bostanzhoglo
1911; Isakov & Ptushenko 1952), but also
to the disappearance of most of these
breeding habitats as a result of climate
warming and lowering of the Caspian Sea
levels in the second half of the last century
(Shnitnikov 1970; Krivenko 1991). The
Mute Swan, which nested mainly on seacoasts
and islands (Karelin 1883; Bostanzhoglo
1911; Krivonosov 1987; Krivenko ez 4l
1990; Rusanov & Kirivonosov 1990), was
not significantly affected by the drying of
these lakes when it reoccupied the northern
coast of the Caspian Sea.

Overall, we therefore consider it likely
that breeding by Whooper Swans on the
offshore islands in recent years is a new
phenomenon for the species, not only in the
Baltic region but throughout its range in the
Palearctic. It may be explained in Europe by
a southward shift in the swans’ breeding
distribution and a shortage of inland nesting
habitats resulting from the increase in
numbers of the species in the second half
of the last century. Although whether
environmental conditions on or around
these islands have changed, so that they are
now more suitable for swans, should also be

considered.

Acknowledgements

The authors gratefully acknowledge the
support of Saint-Petersburg State University
along the research project 123042000071-
8 (GZ_MDF_2023-2, PURE 1D 93882802).
We also thank two anonymous referees for
their helpful comments on an eatrlier draft,
which helped to improve the presentation of
this study.

Wildfowl (2024) T4: 3-22



16 Whooper Swans nesting on islands in the east Baltic Sea

References

Andersen-Harild, P. 1994. Syaner. Naturhistorisk
Museum, Arhus, Denmark.

Atkhipov, V.Yu., Zavyalov, N.A. & Zavyalova,
L.E 2015. Redkie vidy ptic v okrestnostyah
Rdejskogo zapovednika i goroda Holma v
2013-2014 godah. Russkij Ornitologicheskij
Zhurnal 24: 853-858.

Auvinen, A-P. 2012. Laulujoutsenen paluu
(Seminaari Suomen kansallislinnusta Oulussa).
Aunreola Vsk 32: 6-7.

Bauer, KM. & Glutz von Blotzheim, UN.
1968.  Handbuch der Vigel Mittelenropas.
Band 2. Anseriformes (1. Teil). Akademische
Verlagsgesellschaft, Frankfurt am Main,
Germany.

Baumanis, ]. 1975. Zieme u gulbja (Cygnus ¢ygnus
L) ligzdosana Latvija. Zoolo ijas Muzeja Raksti
12: 78-81.

Berezovikov, N.N. & Gistsov, A.P. 2001. Pticy
delty reki Ural. Russkij Ornitologicheskij Zhurnal
153: 635-649.

Berezovikov, N.N. & Gistsov, A.P. 2012.
Ornitokompleksy del’ty reki Ural i ih
izmenenie v svyazi s ocherednoj transgressiej
Kaspijskogo morya. Russkij Ornitologicheskij
Zhurnal 21: 287-299.

Berglund, B.E., Curry-Lindahl, K., Luther, H.,,
Olsson, V., Rodhe, W. & Sellerberg, G. 1963.
Ecological studies on the Mute Swan (Cygrnus
olor) in southeastern Sweden. Acta Vertebratica
2:167-288.

Bianki, V.V. 1990. K ekologii lebedya-klikuna na
Kol’skom poluostrove. /z A.1. Koshelev (ed.),
FEkologiya i Okbrana Lebedei v SSSR, pp. 76—
81. Melitopol State Pedagogical Institute,
Melitopol, USSR.

Bianki, V.V. & Shutova, E.V. 1987. Razmeshchenie
i chislennost’ lebedei na severe evropeiskoi
chasti SSSR. 7z E.V. Syroechkovskij (ed.),
FEkologiya i Migratsii Lebedei v SSSR, pp. 20-28.
Nauka, Moscow, USSR.

©Wildfowl Press

Bickart, K.J. 1990. The birds of the Late
Miocene-Early Pliocene Big Sandy Formation,
Mohave County, Arizona.
Monographs 44: 1-72.

Boiko, D. & Luigujoe, L. 2024. Distribution,
abundance and habitat choice of Whooper

Ornithological

Swans Cygnus ¢ygnus breeding in Latvia and
Hstonia, 1973-2021. Wildfow! (Special Issue
No. 7): 266-276.

Boiko, D., Kampe-Persson, H. & Morkunas, Yu.
2014. Breeding Whooper Swans Cygnus cygrts
in the Baltic states, 1973-2013: result of a
re-colonisation. Wildfow! 64: 207-216.

Bostanzhoglo, V.N. 1911.  Oruitologicheskaya
Fanna Aralo-Kaspijskib Stepej. Tipografiya
Imperatorskogo Moskovskogo Universiteta,
Moscow, Russia.

Brazil, M. 2003. 7he Whooper Swan. T. & A.D.
Poyser, London, UK.

Brazil, M.A. & Shergalin, ]. 2003. The Status and
Distribution of the Whooper Swan Cyguus
¢gnus in Russia II: Central and Eastern
Siberia, and the Russian Far East. Journal
of Yamashina Institute for Ornithology 34: 279—
308.

Brodkorb, P. 1958. Fossil birds from Idaho. Wilson
Bulletin 70: 237-242.

Brodkorb, P. 1964. Catalogue of fossil birds: Part
2 (Anseriformes through Galliformes). Bulletin
of the Florida Museum of Natural History 8:
195-335.

Brusewitz, G. 1971. Jakt och Jigare. Bokforlaget
Bra Bocker, Hoganids, Sweden.

K.E. 1980. A review of the

Rancholabrean avifauna of the Itchtucknee

River, Florida. /» K.E.Jr. Campbell (ed.),

Papers in Avian Paleontology Honoring Hildegarde

Campbell,

Howard, pp. 119-129. Contributions in
Science, Los Angeles, USA.

Carboneras, C. & Kirwan, G.M. 2020. Whooper
Swan (Cygnus ¢ygnus), version 1.0. In J. del
Hoyo, A. Elliott, J. Sargatal, D.A. Christie &
E. de Juana (eds.), Birds of the World. Cornell

Wildfowl (2024) T4: 3-22



Whooper Swans nesting on islands in the east Baltic Sea 17

Lab of Ornithology, Ithaca, New York, USA.
Available at https://doi.org/10.2173 /bow.
whoswa.01 (last accessed 8 September 2024).

Cityature 2024. Whooper Swan. The National Bird of
Finland. Citynature, Helsinki, Finland. Available
at https://citynature.cu/en/birds /whooper-
swan/ (last accessed 25 March 2024).

Cramp, S. & Simmons, K.E.L. 1977. Handbook of
the Birds of Europe, the Middle East and North
Africa — The Birds of the Western Palearctic. 1ol.
1. Ostrich to Ducks. Oxford University Press,
Oxford, UK.

Dale, S. 2016. Breeding population increase
and range expansion of the Whooper Swan
Cygnus eygnus in Oslo and Akershus counties,
southeastern Norway, during 1999-2015.
Ornis Norvegica 39: 29-36.

Degtyarev, A.G. 1987. Lebed’-klikun. /z V.N.
Andreev (ed.), Krasnaya Kniga Yakutskoj ASSR.
Nauka, Novosibirsk, USSR.

Degtyarev, A.G. 1990. Lebed’-klikun na severo-
vostoke Yakutii. /z A.l. Koshelev (ed.),
Ekologiya i Obrana Lebedej v SSSR, pp. 72-75.
Melitopol’skij GPI, Melitopol’, USSR.

Delacour, J. 1973. The Waterfow! of the World.
Volume 1. Country Life, London, UK.

Dolgushin, L.A. 1960. Pricy Kazahstana. V. 1.
Izdatel’stvo Akademii Nauk Kazahskoj SSR,
Alma-ata, USSR.

Dudzik, K., Polakowski, M., Wilniewczyc, P,
Kaczorowski, G., Sulek, J. & Dobosz, R.
2014. Population of the Whooper Swan
Cygnus eygnus in the Swietokrzyskie region (SE
Poland) at the beginning of the 21st century.
Chroitmy Przyrode Ojezysta 70: 32—48.

Dzhafarov, R.D. 1966. Binagadinskaya iskopacmaya
pozvonochnaya fauna. [zvestiya Akademii
Nank AZSSR. Seriya Nauk o Zemle 6: 51-57.

Elts, J., Kuus, A. & Leibak, E. 2018. Estonian
Breeding Bird Atlas. Estonian Ornithological
Society, Loodusfoto, Tartu, Estonia.

Fetisov, S.A. 2005. Sovremennyj status i ekologiya
lebedya-klikuna Cygnus eygnus v Pskovskoj

©Wildfowl Press

oblasti. Russkij Ornitologicheskij Zhurnal 14:
615-626.
Fetisov, S.A. 2014. Rasselenie i

razmnozheniya lebedya-klikuna Cygnus eygnus

nachalo

v Pskovskom Poozer’e. Russkij Ornitologicheskij
Zhurnal 23: 1817-1830.

Fetisov, S.A. 2015. Novye sluchai razmnozheniya
lebedya-klikuna Cygruus eygnus v nacional’nom
patke «Sebezhskijy. Russkij Ornitologicheskij
Zhurnal 24: 3235-3238.

S.A. 2021, Lebed’-klikun  Cygnus
ognus v nacional’nom parke “Sebezhskij”.
Russkij  Ornitologicheskij Zhurnal 30: 866—
875.

Finnish Biodiversity Information Facility (FinBIF).

Fetisov,

2024. Whooper Swan — Cygnus cygnus.
Observations in Finland. FinBIF, University of
Helsinki, Finland. Available at https://
laji.fi/en/observation/map (last accessed 12
February 2024).

Formozov, A.N. 1934. Ozernaya lesostep’ i step’
Zapadnoj Sibiri kak oblasti massovogo
obitaniya vodyanyh ptic. Byulleten’ Moskovskogo
Obshchestva Ispytatelej Prirody, Otd. Biologii 43:
256-286.

Frenzel, B. 1968. The Pleistocene vegetation of
Northern Eurasia: the recent vegetation of
northern Eurasia resulted from a relentless
contest between steppe and forest. Seence 161:
637—-649.

Gavrilov, E.I. 1999. Fauna i rasprostranenie ptic
Kazahstana. Bastau, Almaty, Kazakhstan.
Gavrilov, N.N. 2020. Zavisimost’ geoklimaticheskih
pokazatelej na sukcessii mestoobitanij del’ty
Volgi v processe vnutrivekovoj izmenchivosti
klimata. /» A.A. Kurapov & AN. Alieva
(eds.), Astrabanskie kracvedcheskie chteniya, pp.
29-30. Sorokin Roman Vasilyevich, Astrakhan,

Russia.

Golovan, VI. & Kondratyev, A.V. 1999.
Gnezdovanie lebedya-klikuna Cygnus eygnus v
Leningradskoj oblasti. Russkij Ornitologicheskij
Zhurnal 8: 11-12.

Wildfowl (2024) T4: 3-22



18 Whooper Swans nesting on islands in the east Baltic Sea

Grigoriev, E.V. 2018. Gnezdovanie lebedya-
klikuna Cygnus ¢ygnus v Novorzhevskom
rajone Pskovskoj oblasti. Russkij Ornitologicheski
Zhurnal 27: 2911-2915.

Grigoriev, E.V. 2019. Lebed’-klikun Cygnus eygnus
prodolzhaet gnezdit’sya na ozere Zdrannoe
(Novorzhevskij rajon, Pskovskaya Oblast).
Russkij Ornitologicheskij Zhurnal 28: 2492—
2495.

Grigoriev, E.V. 2020. Razmnozhenie lebedya-
klikuna Cygnus ¢ygnus na ozere Zdranoe
(Novorzhevskij rajon Pskovskoj oblasti) v
2020 godu. Russkij Ornitologicheskij Zhurnal 29:
3005-3007.

Haapanen, A. 1991. Whooper Swan Cyguus «.
oygnus population dynamics in Finland. Wildfow!
(Special Publication No. 1): 137-141.

Haapanen, A., Helminen, M. & Suomalainen,
H.K. 1973. Population growth and breeding
biology of the Whooper Swan, Cygnus cygnus,
in Finland in 1950-1970. Finnish Game
Research 33: 40-60.

Hargrave, L.L. 1965. Archaeological bird bones
from Chapin Mesa, Mesa Verde Nat Park.
American Antiquity 31: 156—-1060.

Herva, E. & Markkola, Ju. 2012. Joutsenen paluu
Oulun ja Hailuodon pesimalinnustoon. .Awureola
sk 32: 15-29.

Hokhlova, T.Yu. & Artemjev, A.V. 2002.
Reassessment of the southern limit for
Whooper Swans breeding in northwest
Russia. Waterbirds 25 (Special Publication 1):
67-73.

Howard, H. 1946. A review of the Pleistocene
birds of Fossil Lake, Oregon. Carnegie Institution
of Washington Publication 551: 141-195.

Howard, H. 1964. Fossil Anseriformes. /n J.
Delacour (ed.), Waterfow! of the World, pp. 233—
354. Country Life, London, UK.

iNaturalist. 2024. Whooper Swan. Leningrad Region.
Russia. iNaturalist, San Rafael, California,
USA. Available at https://www.inaturalist.org.
Accessed 3/18/2024.

©Wildfowl Press

Tovchenko, N.P. 2011. Ekosistemy Zakaznika
“Rakovye ozera”.  Istoriya i  Sovremennoe
Sostgyanie. Trudy S-Peterburgskogo Obshchestva
Estestvoispytateley. Series 6. 10l 6. Publishing
House of St. Petersburg State University,
St. Petersburg, Russia.

Isakov, Yu.A. & Ptushenko, E.S. 1952. Order
Anseriformes. /z G.P. Dementiev & N.A.
Gladkov (eds.), Birds of the Soviet Union, Vol. 4,
pp. 247-276. Sovetskaya Nauka, Moscow,
USSR. [In Russian.|

Jefferson, G.T. & Lindsay, L. (eds). 20006. Fossi/
Treasures of the Anza-Borrego Desert. Sunbelt
Publications, Chula Vista, USA.

Johnsgard, PA. 2016. Swans: Their Biology and
Natural History. Zea Books, Nebraska, USA.
Available at https://digitalcommons.unl.e
du/zeabook/38 (last accessed 17 September
2024).

Karelin, G.S. 1883. Puteshestviva G.S. Karelina po
Kaspijskonmn Moryn. Tipografiya Imperatorskoj
Akademii Nauk, St. Petersburg, Russia.

Keller, V., Herrando, S., Vofisek, P, Franch, M.,
Kipson, M., Milanesi, P., Marti, D., Anton,
M., Klvanova, A., Kalyakin, M.V., Bauer, H.-
G. & Foppen, R.PB. (eds.). 2020. European
Breeding Bird Atlas 2: Distribution, Abundance
and Change. European Bird Census Council
& Lynx Edicions, Barcelona, Spain.

Kennett J.P. 1995. A review of polar climatic
evolution during the Neogene, based on the
marine sediment record. /# E.S. Vrba (ed.),
Paleoclimate and Evolution with Emphasis on
Human Origins, pp. 49—-64. Yale University
Press, New Haven, USA.

Khrabry, V.M. 2020. Zametki k gnezdovaniyu
lebedya-klikuna Cygrnus eygnus v Leningradskoj
oblasti. Russkij Ornitologicheskij Zhurnal 29:
4469-4472.

Khnief, W,, Berndt, R.K., Hilterlein, B., Jeromin,
K., Kieckbusch, JJ. & Koop, B. 2010.
Die Brutvigel Schleswig-Holstein. Ministry of
Agriculture, Environment and Rural Affairs

Wildfowl (2024) T4: 3-22



Whooper Swans nesting on islands in the cast Baltic Sea 19

of the State of Schleswig-Holstein. Munich
Personal RePEc Archive, University Library,
Ludwig-Maximilians University, Munich,
Germany. Available at https://mpra.ub.
uni-muenchen.de/113877/ (last accessed 8
September 2024).

Koistinen, J., Kellomiki, E. & Bergman, G. 1983.
Suomen Lintuatlas. Lintutieto, Helsinki, Finland.

Komarova, V.N., Palkova, T.S. & Shmitov, A.Yu.
2015. Novye floristicheskie i faunisticheskie
nahodki redkih i ohranyaemyh vidov v
Tverskoj oblasti. /z V.I. Nikolaev (ed.),
Lzuchenie i Ohbrana Prirodnogo i Istoricheskogo
Naslediya Valdajskoj 1V ozvyshennosti i Sopredel’nyh
Regionov, pp. 191-197. Irida-Pros, Vyshny
Volochek, Russia.

Kouzov, S.A. 2016. Lebed’-shipun (Cyguus olor
Gmelin 1789) v vostochnoj chasti Finskogo
zaliva: istoriya rasseleniya, raspredelenie
razmnozhayushchihsya ptic i biologiya
razmnozheniya. Vestnik SPbGU (Seties 3,
Vol. 2): 38—69.

Kouzov, S.A. & Kravchuk, A.V. 2023. Dopolneniya
k materialam po gnezdovaniyu lebedya-
klikuna Cygnus ¢ygnus na ostrovah vostochnoj
chasti finskogo zaliva v 2020-2022 godah.
Russkij Ornitologicheskij Zhurnal 32: 4110—
4118.

Kouzov, S.A., Zainagutdinova, E.M. & Kravchuk,
AV, 2021. Pervyj sluchaj razmnozheniya
lebedya-klikuna Chygnus ¢ygnus na ostrovah
vostochnoj chasti Finskogo zaliva (rajon
buhty Kirovskaya). Russkij Ornitologicheskij
Zhurnal 30: 170-175.

Kouzov, S.A., Kravchuk, A.V,, Koptseva, E.M.,
Gubelit, Yu.l., Zaynagutdinova, E.M. &
Abakumov, E.V. 2024. Ecological and
phylogenetic aspects of the spring diet of
three palaearctic species of Swans. BMC
FEeology and Evolution 24: 17. Doi: 10.1186/
$12862-024-02204-7.

Krechmar, A.V. & Kondratiev, A.Y. 1986.
Sravnitel'no-ekologicheskij analiz gnezdovaniya

©Wildfowl Press

tundrovogo lebedya i lebedya-klikuna. /n
A.V. Andreev & A.V. Krechmar (eds.),
Eksperimental nye Metody v Izuchenii Severnyh Ptic
i Rezul'taty il Primeneniya, pp. 34-58. DVNC
AN SSSR, Vladivostock, USSR.

Krivenko, V.G. 1991. Vodoplavayushchie Pticy
i ib Obrana. Agropromizdat, Moscow,
Russia. Krivenko, V.G. 1992. Koncepciya
vnutrivekovoj i mnogovekovoj izmenchivosti
klimata kak predposylka prognoza. /n V.
Krasilov, V.G. Krivenko, LE. Kamennova
& V.B. Shliapnikova (eds.), Klimaty Proshlogo
i Klimaticheskij Prognog, pp. 39-40. VNII
Prirody, Moscow, Russia.

Krivenko, V.G., Anzigitova, N.V. & Kuznetsov
E.A. 1990. Dinamika chislennosti lebedya-
shipuna v SSSR kak sledstvie izmenchivosti
klimata. 7z A.l. Koshelev (ed.), Ekologiya i
Obrana Lebede v SSSR, pp. 11-13. Melitopol’skij
GPI, Melitopol’, USSR.

Krivonosov, G.A. 1979. Pribrezhnye melkovod’ya
Severnogo i Severo-Vostochnogo Kaspiya
kak mestoobitaniya vodoplavayushchih
i okolovodnyh ptic. /#z B.G. Mekhtiev
et al. (eds.), Sreda i Pticy
Poberezhij Kaspijskogo Morya i Prilezhashchib

Prirodnaya

Nizmennostej, pp. 101-131. Azerbajdzhanskoe
gosudarstvennoe izdatel’stvo, Baku, USSR.

Krivonosov, G.A. 1987. Lebed-shipun v SSSR.
In E.V. Syroechkovsky (ed.), Ekologiya i
Migracii Lebedej v SSSR, pp. 5-10. Nauka,
Moscow, USSR.

Kuznetsov, A.V. & Babushkin, M.V. 2012.
Lebed’-klikun  Cygnus ¢ygnus v Darvinskom
zapovednike. Russkij Ornitologicheskij Zhurnal
21:1233-1234.

Lammi, E. 1983. Laulujoutsen Cygnus cygnus. In K.
Hyytid, E. Kellomiki & J. Koistinen (eds.),
Suomen Lintuatlas [Finnish Bird Atlas|, pp. 30—
31. SLY:n Lintuteito Oy, Helsinki, Finland.

Lavrovsky, A.A. 1966. Izmenenie landshaftov i
faunisticheskih kompleksov na poberezh’e
Kaspijskogo morya v svyazi s ego regressiej 1

Wildfowl (2024) T4: 3-22



20 Whooper Swans nesting on islands in the east Baltic Sea

vliyanie etih izmenenij na prirodnye ochagi
chumy: Dokt. Diss. Saratov, USSR.

Lehtiniemi, T. 2006. Suomen laulujoutsenkanta.
Linnut 2006 (3): 15-16.

Lehtiniemi, T. 2014. Kuinka paljon laulujoutsenia
pesii Suomessar Linnut-vnosikirja 2014: 107—
111.

Leivo, M., Asanti, T., Koskimies, P, Lammi,
E., Lampolahti, J., Mikkola-Roos, M. &
Virolainen, E. 2002. Suomen 1arkeat Lintualneet
FINIBA. BirdLife Suomen Julkaisuja No. 4.
Suomen Graafiset Palvelut, Kuopio, Finland.

Lipsbergs, J. 2000. Ziemel,u gulbis Cygnus cygnus
(Linnaeus, 1758). /n G. Andrusaitis (ed.), Red
Deata Book of Latvia. Vol. 6. Birds and Manmals,
pp. 118-119. Institute of Biology, University
of Latvia, Riga, Latvia.

A.V. & Rychkova, A.L. 2023.

Gnezdovanie lebedya-klikuna Cygrus eygnus v

Loseva,

Vyborgskom rajone Leningradskoj oblasti,

vklyuchaya zapovednik “Vostok Finskogo

v 2022-2023 godah. Russkij
Ornitologicheskij Zhurnal 32: 3165-3168.

Lugovoy, A.E. 1963. Pticy del’ty reki Volgi. /n
K.A. Vorobyev (ed.), Fauna i Ekologiya Ptic
Delty Volgi i Poberezhij Kaspiya, pp. 9—185.
Volga, Astrakhan, USSR.

Luigujoe, L., Kuresoo, A. & Leivits, A. 2002.
Numbers and distribution of Whooper

zaliva”,

Swans breeding, wintering and on migration
in Estonia, 1990-2000. Waterbirds 25 (Special
Publication 1): 61-66.

Migi, E., Paakspuu, T. & Kastepold, T. 1992.
On nesting of Mute Swan (Cygnus olor) on
Moonzund islands at Matsalu Nature reserve
in 1977-1992. Loodusevaatiusi 1992: 38—40.

Malchevsky, A.S. & Pukinsky, Y.B. 1983. Pricy
Leningradskoj Oblasti i Sopredel'nyh 1erritorsj. Vol.
1. Non-Passeriformes. Leningrad University
Press, Leningrad, Russia.

Martynovich, N.V. 2004. Pozdnechetvertichnye
pticy iz peshchernyh mestonahozhdenij
Yuzhnoj Sibiri: Altae-Sayanskaya gornaya

©Wildfowl Press

strana. Available at https://new-disser.ru/
_avtoreferats/01002622331.pdf (last accessed
28 Jan 2024).

Mednis, A. 2002. Opredelenie srokov vylupleniya
utyat po plavuchesti yaic v vode. Russki
Ornitologicheskij Zhurnal 202: 1011-1013.

Menzbir, M.A. 1895. Pricy Rossii. Vol 1. Typo-
lithograph LN. Kushnerev & Co, Moscow,
Russia.

Mineev, YN. & Mineev, O.Yu. 2011. Ekologiya
lebedya-klikuna (Cygnus eygnus) na evropejskom
Cevero-Vostoke Rossii. /zvestiya Koni Nanchnogo
Centra UrO RAN 4: 42-47.

Myberget, S. 1980. Breeding of Cyguus cygnus
in a coastal area of northern Norway.
In G.V.T. Matthews & M. Smart (eds.),
Proceedings  International ~ Swan — Symposium,
Sapporo, Japan, 21-22 February 1980, pp. 171—
175. International Waterfowl and Wetlands
Research Bureau, Slimbridge, UK.

Nedzinskas, V. 1980. Gulbés Lietuvoje. Mokslas,
Vilnius, Lithuania.

Nilsson, L. 2002. Numbers of Mute Swans
and Whooper Swans in Sweden, 1967-2000.
Waterbirds 25 (Special Publication 1): 53—60.

Nilsson, L. 2014. Long-term trends in the
number of Whooper Swans Cyguus cygnus
breeding and wintering in Sweden. Wildfow!
64: 197-206.

Nilsson, L., Andersson, O., Gustafsson, R. &
Svensson, M. 1998. Increase and changes
in distribution of breeding Whooper Swans
Cygnus ¢ygnus in northern Sweden from 1972—
75 to 1997. Wildfow! 49: 6-17.

Northcote, E.M. 1988. An extinct Swan-Goose
from the Pleistocene of Malta. Palaeontology
31: 725-740.

Nyegaard, T., Meltofte, H., Tofft, ]. & Grell, M.B.
2014. Truede og sjeldne ynglefugle i Danmark
1998-2012. Dansk  Ornitologisk Forenings
Tidsskrift 108: 1-144.

Oliger, T.I. 2022. Gnezdovanie lebedya-klikuna
Cygnus eygnus v Nizhne-Svirskom zapovednike.

Wildfowl (2024) T4: 3-22



Whooper Swans nesting on islands in the east Baltic Sea 21

Russkij  Ornitologicheskij Zhurnal 31: 5303—
5307.

Ottosson, U,, Ottvall, R., Green, M., Gustafsson,
R., Haas, E, Niklas, H., Lindstrém, A.,
Nilsson, L., Mikael, S., Svensson, S. &
Tjernberg, M. 2012. Faglarna i Sverige: Antal
och Forekomst. Swedish Ornithological Society,
Halmstad, Sweden.

Panov, E.N. & Pavlova, E.Y. 2007. Comparative
ethology of swan species (Cygnus,
Anseriformes) of the World. 1. Motor
components of behavior. Zoologicheskij
Zhurnal 86: 600-619. [In Russian.]

PW. 1977. The avifauna from
prehistoric Arikara sites in South Dakota.
Plains Anthropologist 22: 129-222.

Parmalee, PW. 1980. Utilization of birds by the
Archaic and Fremont cultural groups of

Parmalee,

Utah. Contributions in Science, Natural History
Musenm of Los Angeles County 330: 237-250.

Parmalee, PW. 1992. A Late Pleistocene avifauna
from northwestern Alabama. Natural History
Museum of Los Angeles County Science Series 36:
307-318.

Pukinskaya, I..Yu. 2024. Novye mesta gnezdovaniya
lebedya-klikuna Cygnus eygnus v Pskovskoj
oblasti. Russkij Ornitologicheskij Zhurnal 33:
1409-1412.

Rees, E.C. 2000. Bewick’s Swan. T. & A.D. Poysert,
London, UK.

Renno, O. 1990. Populyaciya lebedya-shipuna v
Estonii i ee stanovlenie. /z A.I. Koshelev (ed.),
Ekologiya i Obrana Lebedej v SSSR, 10l 1, pp.
66—67. Melitopolsky GPI, Melitopol, USSR.

Renno, O. & Paakspuu, V. 1987. The Mute Swan
Cygnus olor in Estonia. Ornis Fennica 64: 23.

Reutsky, N.D. 2014. Annotirovannyj spisok
ptic Astrahanskogo regiona s ukazaniem ih
raspredeleniya po prirodno-territorial’nym
kompleksam (chast’ chetvertaya). Astrabanskij
Vestnik Ekologicheskogo Obrazovaniya 4: 109—180.

Roslyakov, G.E. 1990. Lebedi v Habarovskom
krae. /n Al Koshelev (ed.), Ekologiya i

©Wildfowl Press

Obrana — Lebedey v SSSR,  89-91  pp.
Melitopol’skij GPI, Melitopol’, USSR.

Roslyakov, A.G. & Voronov, B.A. 2023.
Gnezdovanie gusej i lebedej v Habarovskom
krae. Russkij Ornitologicheskij Zhurnal 32(2351):
4508-4509.

Rusanov, G.M. & Krivonosov, G.A. 1990. Lebedi
na Severnom Kaspii i delte Volgi. /n A.L
Koshelev (ed.), Ekologiya i Obrana Iebede
v SSSR, pp. 103-112. Melitopol’skij GPI,
Melitopol’, USSR.

Shchadilov, Y.M., Rees, E.C., Belousova, A.V. &
Bowler, J.M. 2002. Annual variation in the
proportion of Whooper Swans and Bewick’s
Swans breeding in Northern European Russia.
Waterbirds 25 (Special Publication No. 1): 86—
94.

Shemyakina, O.A. & Yablokov, M.S. 2013. Pticy
zapovednika “Polistovskij” i sopredel’nyh
territorij. Destnik Pskovskogo Gosudarstvennogo
Pedagogicheskogo Universiteta. Seriya: Fstestvennye
i Fiziko-Matematicheskie Nanki 2: 81-104.

Shevchenko, V.L., Debelo, PV., Gavrilov,
E.I, Naglov, V.A. & Fedosenko A.K.
1993. Ob ornitofaune Volzhsko-Ural’skogo
mezhdurech’ya. /z E.I. Gavrilov & Y.N.
Grachev, S.N. Erokhov (eds.), Fauna i

7-103.
Kazglavzhivohrana, Almaty, Kazakhstan.

Shimmings, P. & Oien, 1.]. 2015. Bestandsestimater
Jor Norske Hekkefugler. Norsk Ornitologisk
Forening Rapport 2015-2. Norsk Ornitologisk

Biologiya  Ptic  Kazabstana, — pp.

Forening (BirdLife Norway), Trondheim,
Norway.

Shnitnikov, V.N. 1935. Zhivotnyj mir Kazakstana.
Ch. 2: Severny Kazakstan. Kazakstanskoe
Kraevoe Izdatel’stvo, Alma-Ata, Moskva,
USSR.

Shnitnikov, A.V. 1969. Vautrivekovaya Izmenchivost’
Komponentov Obshehej  Uvlazhnennosti. Nauka,
Leningrad, USSR.

Shnitnikov, A.V. 1970. Vliyanie vnutrivekovoj

izmenchivosti uvlazhnennosti bassejnov ozer

Wildfowl (2024) T4: 3-22



22 Whooper Swans nesting on islands in the east Baltic Sea

na razvitie ih depressij. [z A.V. Shnitnikov
(ed.), Ozera Semiaridnoy Zony SSSR, pp. 5-19.
Nauka, Leningrad, USSR. [In Russian with
English summary:|

Sikora, A., Wieloch, M. & Chylarecki, P. 2012.
Stan populacji legowej labedzia krzykliwego
Cygnus ¢ygnus w Polsce. Ornis Polonica 53: 69—
85.

Steinthorsdottir, M., Coxall, H.K., de Boer,
A.M., Huber, M., Barbolini, N., Bradshaw,
C.D, Buils, N., Feakins, S.J., Gasson, E.,
Henderiks, J., Holbourn, A.E., Kiel, S.,
Kohn, M., Knorr, J., Kiirschner, W.M., Lear,
C., Liebrand, D., Lunt, D.J., Mérs, T.,
Pearson, P., Pound, M.J., Heather, S. &
Stromberg, C. 2021. The Miocene: the future
of the past. Paleoceanography and Paleoclimatology
306: €2020PA004037.

Svazas, S., Minnev, Y., Minnev, O. & Morkinas, J.
2011. The status of the Whooper swan
Cygnus eygnus population in Northern and
Central Europe. [ L. Fusani, T. Coppack
& M. Strazds (eds.), Proceedings of the Sth
Conference of the Enropean Ornithologists Union
(27-30 Aungust 2011, Riga, Latvia), pp. 374.
Latvian Ornithological Society, Riga, Latvia.

Svazas, S., Stanevicius, V. & Cepulis, M. 1997.
The status, numbers and distribution of
swans and geese in Lithuania. Acta Zoologica
Litnanica, Ornithologia 6: 66—78.

Svensson, S., Svensson, M. & Tjernberg, M.
1999. Svensk fagelatlas. Lar Fagelvirld,
Supplement No. 31. Birdlife Sweden,
Stockholm, Sweden.

Tenovuo, R. 1975. Kyhmyjoutsen Lounais —
Suomen asukkaana. Suomen Riista 26: 5-13.

Tenovuo, R. 1976. The Mute Swan Cygnus olor in
Finland. Oruis Fennica 53: 147-149.

Tomiatoje, L. 1990. The Birds of Poland: their
Distribution and Abundance. Polish Scientific
Publishers PWN, Warsaw, Poland. [In Polish.|

Tomiatojc, L. & Stawarczyk, T. 2003. 7he Avifanna
of Poland — Distribution, Numbers and Trends.

©Wildfowl Press

Vol I Polskie Towarzystwo Przyjaciol
Przyrody “pro Natura”, Wroclaw, Poland. [In
Polish.]

Valkama, J., Vepsildinen, V. & Lehikoinen, A.
2011. Suomen 111 Lintuatlas. Lnonnontieteellinen
keskusmuseo ja ympiristoministerio, Helsinki,
Finland. Available at http://atlas3 lintuatlas.fi
(viitattu [pdivimidrd]) (last accessed 8
September 2024).

Velichko A.A. 1987. Struktura termicheskih
izmenenij paleoklimatov mezo-kajnozoya po
materialam izucheniya Vostochnoj Evropy.
In AA. Velichko & A.L. Chepalyga (eds.),
Klimaty Zemli v Geologicheskom Proshlom, pp.
5-43. Science, Moscow, USSR.

Voinstvenskiy, M.A. 1960. Pricy Stepnoj Polosy
Evropejskoj Chasti SSSR: Sovremennoe Sostoyanie
Ornitofanny i ee Proiskhozhdente. 1zdatel’stvo
Akademii Nauk USSR, Kiev, USSR.

Vysotsky, V.G. 1998. Sluchaj gnezdovaniya
lebedya-klikuna Cygnus ¢ygnus na yuzhnom
beregu  Ladozhskogo
Ornitologicheskij Zhurnal 7: 10-11.

Wolftsun, I.B. & Smirnov, K.I. (eds.). 1970.
Resursy Poverbnostnyb vod SSSR: Gidrologicheskaya
Lznchennost. 1. 12: Nizhnee Povolzh’e i Zapadnyj
Kazabstan. Vyp. 2. Uralo-Embinskij Rajon.
Gidrometeoizdat, Leningrad, USSR.

Zeiner F. 1963. Pleistocene. Publishing House
of Foreign Literature, Moscow, USSR. [In

ozera.

Russkij

Russian.|

Zelenkov, N.V. 2013. New finds and revised taxa
of FHarly Pliocene birds from Western
Mongolia. /n U.B. Gohlich & A. Kroh (eds.),
Paleornithological Research 2013, pp. 153—170.
Verlag Naturhistorisches Museum, Wien,
Austria.

Zueva, N.V. 2011. Lebed’-klikun Cygnus eygnus v
Rdejskom zapovednike. Russkij Ornitologicheskij
Zhurnal 20: 43—47.

Zueva, N.V. 2024. Pticy Rdejskogo zapovednika
(annotirovannyj spisok vidov). Russkij
Ornitologicheskij Zhurnal 33: 1703—1720.

Wildfowl (2024) T4: 3-22




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


