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Historical occurrence of the Lesser White-fronted Goose Anser

erythropus in the Atlantic flyway

Historisk forekomst av fjdllgds Anser erythropus i den atlantiska

fivttningskorridoren

HAKON KAMPE-PERSSON

The aim of this study was to discern, by the use of mainly
published sources, if there once was one or more migra-
tion routes of the Lesser White-fronted Goose in the At-
lantic flyway, or if all occurrence there can be explained
by vagrancy. Available data were insufficient to delineate
migration routes within the Atlantic flyway, south of the
former breeding range. Regular occurrence at frequently
checked sites, and numbers involved as well, especially in
the 1960, strongly indicates, however, that such routes
have existed. The species was still migrating through
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South Sweden and wintering in north-western Europe in
low numbers when releases started in Swedish Lapland.
So, there is no scientific basis to state that these released
Lesser White-fronted Geese follow an unnatural migra-
tion route. Instead, it is more than likely that they revived
a traditional route.
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The increasingly fragmented breeding range of
the Lesser White-fronted Goose Anser erythropus
extends from northern Fennoscandia to eastern Si-
beria (Uspenski 1965, Vinogradov 1990, Morozov
1995, 1996, 2000, Morozov & Kalyakin 1997, Syr-
oechkovsky Jr 1996, 2000, Lorentsen et al. 1999,
Aikio et al. 2000, Artyukhov & Syreochkovsky Jr
1999, Morozov & Syroechkovsky Jr 2002, Mineev
& Mineev 2004). In the Western Palearctic, the
population crashed in the 1940’s or early 19507,
maybe especially during WWII (Lorentsen et al.
1999), and it is currently estimated at 8,000—13,000
birds (Delany et al. 2007). The Fennoscandian pop-
ulation declined from more than 10,000 birds in
the early 20th century (Norderhaug & Norderhaug
1984), or even tens of thousands (Merikallio 1915),
to 60—90 pairs in 1980 (Norderhaug & Norderhaug
1982) and about 20 pairs in 2006 (Qien et al. 2007).
In Sweden, the breeding population was estimated
at about 10 pairs in 1988 (von Essen 1991), and
in 1994, it was considered close to extinction (von
Essen 1996). Norderhaug & Norderhaug (1984)
believed “that the main causes for the decline must
be sought along the migratory route and in the win-
tering quarters”.

The main migration route of the Fennoscandian

Lesser White-fronted Goose before the decline
went through Finland, the Baltic States and Hun-
gary to unknown wintering grounds, presumably
in the eastern Mediterranean (Sterbetz 1968, 1982,
Owen 1980, Norderhaug & Norderhaug 1984). In
the International Action Plan for this species, iden-
tification of key sites along the migration routes
and during winter was determined to be the most
essential action (Madsen 1996). Satellite telem-
etry studies demonstrated that some of the remain-
ing Fennoscandian birds still followed the Central
European flyway during their migrations between
the breeding grounds and the wintering areas in
Greece, regularly staging in north-west Russia,
Lithuania, Poland, eastern Germany, Hungary, Es-
tonia and Finland (Aarvak et al. 1996, Lorentsen et
al. 1998, Qien et al. 1999, Pynndénen & Tolvanen
2001).

In 1976, the Swedish Association for Hunting
and Wildlife Management decided to start captive-
breeding of Lesser White-fronted Geese, with the
intention of releasing birds in Swedish Lapland
to support the remnants of the original population
(von Essen 1982). In this project, Lesser White-
fronted Goose eggs were bred by semi-domestic
Barnacle Geese Branta leucopsis, known to winter
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in the Netherlands. During moult of the Barnacle
Geese and before the goslings fledged, the Lesser
White-fronted Geese were released together with
their foster-parents in an area in Swedish Lapland,
where the species was a common breeding bird in
the 1930’ and 1940’s (Swanberg 1936, Curry-Lin-
dahl 1959), and breeding proved still in 1979 (von
Essen 1996). In autumn, the families migrated to
the wintering sites of the foster-parents (von Essen
1996, 1999). During the period 1981-99, a total
of 348 Lesser White-fronted Geese were released
(Andersson & Larsson 2006). The reinforced pop-
ulation was estimated at about 100—120 individuals
in 2005 (Koffijberg et al. 2005, Andersson 2006).

From the very beginning the Swedish Lesser
White-fronted Goose project encountered severe
criticism, especially from Denmark, for introduc-
ing a new migration route, by the foster-parents
guiding the released individuals to areas not hav-
ing been used by wintering Lesser White-fronted
Geese in historical times (Madsen 1983, Meltofte
1987). This criticism has persisted despite the fact
that no supporting evidences ever have been pre-
sented (e.g. Aarvak et al. 2001, Ullman 2002, SOF
2002, UNEP WCMC 2003, Lindell 2004a, 2004b,
Engstrom 2007). And, it is the more remarkable as
it contradicts earlier statements, that the species
was regularly wintering in Western Europe (e.g.
Schlegel 1877, Alphéraky 1904, Hartert 1912—
1921, Lonnberg 1915, Uspenski 1965). Despite the
Lesser White-fronted Goose is critically endange-
red according to the Swedish Red List (Gérdenfors
2005), the knowledge about wintering grounds of
the Swedish birds restricts to three ring recoveries,
in France, Greece and east of Sea of Azov, of birds
supposedly heading for/being in their wintering
quarters (Fransson & Petterson 2001).

The aim of this study was to discern, by the use of
mainly published sources, if there once was one or
more migration routes of the Lesser White-fronted
Goose in the Atlantic flyway, or if all occurrence
there can be explained by vagrancy.

Results

Observations up to 1980

In South Sweden, first and foremost in the prov-
inces of Vistergétland, Halland and Skane, occa-
sional individuals were seen annually, most of the
time together with staging Taiga Bean Geese An-
ser fabalis fabalis (SOF 1978). At Veselangen in
Vistergotland, 3—4 individuals were seen annually
in 1972—-1975, but whether the species staged there
also before and/or after this period is unknown (Ala-
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talo et al. 1985). At Kungsbackafjorden in Halland,
1-7 individuals, both singles and families, were
seen annually, in both autumn and spring, 1956—
1976 (Lennerstedt 1962, Unger 1967, Alstrom et
al. 1979). Even though this haunt was known since
long, at least among the locals, the geese were nev-
er checked before 1956 (Lennerstedt 1962). During
studies of visible migration through Kalmar Sound
in 1958-1961, the species was recorded in three
of the four years (Edberg 1960, 1961, 1965); the
largest flock was of 14 south-migrating individuals
on 14 October 1960. Occurrence along the coast of
the Baltic Sea was reported also by Nilsson (1858).
As from 1928, the species frequently was reported
from the Scanian bean goose haunts, with up to at
least 14 individuals in a single year in the 1970’
(Swanberg 1929, 1931, Rudebeck 1939, Nordqvist
1947, Mathiasson 1958, Ulfstrand 1959, Curry-
Lindahl 1959, Markgren 1963, Norderhaug & Nor-
derhaug 1984, Huyskens 1986, Ekberg & Nilsson
1994, Kampe-Persson unpubl.). Studies of visible
migration at Falsterbo during the period 1942—1980
(Kjellén 2002) did not result in any observations of
this species however (Rudebeck 1950, Ulfstrand et
al. 1974, www.skof.se/fbo/).

The Lesser White-fronted Goose rarely was re-
corded in southern Norway (Haftorn 1971). In
Denmark, on the other hand, there were 40 accept-
ed records up to 1980 (Pedersen 1984, Boertmann
et al. 1986). Also some hunting statistics are avail-
able for Denmark, where the Lesser White-fronted
Goose was a legal quarry up to 1966 (Weitemeyer
1973). The open season ranged the whole year up
to 1953, 1 August—15 June in 1954/55, and 1 Au-
gust—31 December during the years 1955-1966
(Tommy Asferg in litt.). Goose hunters that replied
on special questionnaires in 1961, 1965 and 1966
had in these years shot nine, two and 16 Lesser
White-fronted Geese, respectively (Fog 1977). If
hunters that did and those that did not reply on
these questionnaires bagged geese with similar
species compositions, which seems fair to assume
as 45-54% of the bagged geese were accounted for,
these numbers corresponded to total bags of this
species of 20, four and 33 birds, respectively. As-
suming a retrieval rate of 75% (Owen 1980), the
latter figures correspond to an average annual hunt-
ing kill during these three years of 25 birds, and
of no less than 44 in 1966. Seven of the reported
individuals in 1966 were shot in Bornholm (Weite-
meyer 1973), an island in which the species had
been hunted also earlier (Seier 1932, Madsen 1942,
Christensen et al. 1973).

In December 1945, Peter Scott started careful



checks of the flocks of wintering Russian White-
fronted Geese Anser albifrons albifrons at Slim-
bridge in Gloucestershire (Davis & Scott 1946).
From then on, 1-6 Lesser White-fronted Geese
were recorded in Great Britain during almost every
single winter up to 1980, above all in Glouces-
tershire. The species was regularly found also in
flocks of wintering Taiga Bean Geese, in Norfolk
in 1949-1967 and in South-west Scotland in 1954—
1960 (Davies 1949, Watson 1955, Smith 1974). In
Great Britain, there were 29 records in the 1960’s,
24 in the 1970’s, and a total of 99 up to 1979 (Vini-
combe 2006).

In Germany, the species was regarded as a regu-
lar but rare migrant and winter guest in the 19th
and first half of the 20th century (Naumann 1842,
Niethammer 1938, Bauer & Glutz von Blotzheim
1968). Also in the Netherlands, the species was
regarded as a regular guest in small numbers in
the 19th century (Schlegel 1877, Snouckaert von
Schauburg 1908), and rare in 1900-1968, with a
total of 41 records during the years 1908—1968, and
at least 26 during 1969—-1980 (Eykman et al. 1941,
Kist et al. 1970, Van Impe 1982, van den Berg &
Bosman 1999). Overall, historical data suggest that
small numbers were present in December—Febru-
ary (Koffijberg et al. 2006). According to goose
catchers, they did not appear to associate with
Greater White-fronted Geese Anser albifrons, but
arrived together with bean geese (Blaauw 1923).
In Belgium, the species seems to have been a tradi-
tional winter guest in small numbers. Since regular
goose counts started in the winter 1959/1960, sin-
gle birds, pairs and/or families were found annually
(Huyskens 1981, De Smet 2005). The largest group
was made up of two families, totalling eight indi-
viduals, in the winter 1974/1975. Winter searches
directed at this species in the Flemish polders were
regularly rewarded with sightings. In France, the
Lesser White-fronted Goose was regarded as rare,
with a total of ten records up to 1980 (Dubois et
al. 2001).

Regarding Spain, the available material is ex-
tremely scanty (Persson 2000a). Three kinds of
geese were reported to occur at Laguna de la Nava
in the Duero Basin (Madoz 1849). In the Guad-
alquivir Marismas, three goose species were re-
ported to occur in the second half of the 19th cen-
tury (Chapman & Buck 1893). The Greylag Goose
Anser anser was the principal one, followed by the
less numerous Tundra Bean Goose Anser serri-
rostris. The Lesser White-fronted Goose occurred
as well, as Lord Lilford possessed individuals
hunted in the province of Seville, and he had also

seen one individual together with Greylag Geese.
Francisco Bernis (1966) knew about only three
sporadic captures of Lesser White-fronted Geese
in Iberia, lending the species status of being very
rare (Bernis 1972). One adult bird was captured
in the Guadalquivir Marismas in 1971 (Hidalgo &
Rodriguez 1972).

Observations after 1980

The reinforced Swedish population has developed
a migration route between the Lapland breeding
grounds and the Dutch wintering quarters, where
most birds are found at eight stop-over sites along
the Swedish east coast (Andersson et al. 2004). The
largest numbers are found at Hudiksvall in the prov-
ince of Hilsingland in early autumn (Fagerstrom
1992, Andersson 2007), from where 77 individu-
als were reported 28 August—7 September 2004,
76 on 1 September 2006 and 78 on 30 August—6
September 2007. The species is observed in small
numbers also outside these sites, usually 1-2 birds,
and rarely more than four (Report system for Birds,
data base of the Swedish Ornithological Society).

In Denmark, there were 399 observations of
1-15 birds up to 30 April 2008 (DOFbasen, data
base of Dansk Ornitologisk Forening; downloaded
30 June 2008). Several of the observed birds origi-
nated from the Swedish reinforcement project. In
Great Britain, there were 19 records in the 1980’s,
ten in the 1990’ and three in the first five years of
the 2000’s (Vinicombe 2006).

Analysis of 547 Lesser White-fronted Goose ob-
servations in Germany from the period 1980-2004
showed that the species was still a regular migrant,
which could be found in small numbers at the most
important goose haunts (Johan Mooij & Thomas
Heinicke in prep.). Only about one third of the
observed individuals could be identified as birds
belonging to the reinforced Swedish population,
and these were only observed at Barnacle Goose
sites along the North Sea coast of Lower Saxony
and Schleswig-Holstein (Heinicke & Mooij 2005).
Most of the others were observed among staging
Russian White-fronted Geese and bean geese in the
eastern part of the country, where a flock number-
ing 28 birds was seen 18—19 November 1999 (van
den Bergh 2000).

After that the Swedish reinforcement project was
launched, numbers increased in the Netherlands,
especially since the mid-1990’s, to about 120 in-
dividuals in recent winters (Koffijberg et al. 2006).
Traditional staging and wintering sites have been
established in six areas, supporting 87% of all ob-
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servations (N=2500) during the period 1989-2005.
Highest numbers were observed from mid-October
to mid-March. Of fifty-one records of unmarked
birds during the period 19761989, which were
checked by Commissie Systematick Nederlandse
Avifauna, no one was from October, the month
when the Swedish birds usually arrive (van den
Berg & Bosman 1999). In Belgium, on the other
hand, at least 19, 15 and 12 individuals were re-
corded during the winters 1995/1996, 1996/1997
and 1997/1998, without any released Swedish bird
ever having been recorded in the country (De Smet
2005). All Lesser White-fronted Geese in Belgium
were seen together with Russian White-fronted
Geese. The short span of time within which the
records fell, 1 December—21 March, indicated a
wild origin (De Smet 2005). In France, there were
a total of four records during the period 1981-1997
(Dubois et al. 2001).

There were at least 55 Spanish observations of
88 individuals in the winters 1986-2003, 15 in the
Duero Basin, 38 in Dofiana and two in other parts
of the country (Persson 1995a, 1995b, Kampe-
Persson 2004, and unpubl.). All sighted individuals
in the Duero Basin and in Dofiana were in flocks
of Greylag Geese, chiefly Norwegian. On most oc-
casions, 1-2 birds were seen, but there were also
three observations of four birds, and one each of
five and nine ones. In Dofana, many individu-
als pass the winter unnoticed, which complicates
the evaluation of the data set. For instance, while
available sightings in the winter 1985/1986 indi-
cated a minimum number of five different birds,
the number of individuals present that winter was
estimated to be at least 15 (Garcia et al. 1989).
Conservative estimates of the number of Lesser
White-fronted Geese reaching Donana in each of
the winters 19862002 fell in the range 1-20 in-
dividuals (Kampe-Persson 2004). Of birds record-
ed in Spain in the winters 1986-2003, one came
from a project launched in 1999, where a French
team, with the help of an ultra-light plane, guided
27 young Lesser White-fronted Geese from the re-
lease area in Sweden to the selected wintering area
at Lower Rhine in Germany (Mooij 2001), two or
three from the Finnish re-stocking project (Mark-
kola et al. 1999) and at least the same number from
the Swedish reinforcement project. The vast major-
ity were unmarked however; for instance, none of
the nine hunted birds was marked (Persson 2004,
and unpubl.). If escapes had been involved, quite
a few birds should have been sighted in autumn in
the large flocks of Baltic Greylag Geese, which ar-
rived in Spain significantly earlier than their Nor-
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wegian counterparts (Persson 1993), but none was
ever found. Lesser White-fronted Geese occurring
in Spain were most likely of a mixed origin (Pers-
son 2000b); the native Fennoscandian population,
the Russian populations and descendants of birds
released in Sweden. Officially, however, all birds
recorded in Spain were regarded as vagrants from
naturalised populations abroad (Clavell et al. 2005),
notwithstanding no such populations exist.

Discussion

Occurrence

When evaluating data sets of the kind dealt with
here, it is always a delicate task to determine wheth-
er the observations represent a migration pattern or
simply vagrancy. That Lesser White-fronted Geese
are feeding together with other species at staging
or wintering sites do not necessarily mean that they
have arrived together with them (Tar 2004). And,
when groups of Lesser White-fronted Geese mi-
grate together with more numerous species, it can
just be that these species are heading for the same
staging or wintering area. Besides, observations of
singles or small groups staging among other spe-
cies can be traces of a migration route passing that
area.

To use the lack of reports of wintering flocks as
a justification to count the Lesser White-fronted
Goose as a mere vagrant in the Atlantic flyway is
to jump to conclusions. In general, little attention
was paid to this species before the population de-
cline, and in most cases, field work did not start
until well after the population had crashed (Nor-
derhaug & Norderhaug 1984). At the three sites
in South Sweden where this species was recorded
during a number of years, regular checks started in
1956, 1958 and 1972, respectively. In western Fin-
land, marked decreases in the number of observed
Lesser White-fronted Geese were noted between
the 1950’ and the 1960’s (Soikkeli 1973). At Pori,
for instance, the recorded number of staging and
migrating birds in spring declined from more than
1,000 individuals in 1953 to a total of only 13 dur-
ing the years 1967—1970. In autumn, the decline
occurred earlier, and only three individuals were
seen in the 1960’s. These data indicate that the field
work in South Sweden may have started too late
to record any real numbers of migrating Lesser
White-fronted Geese. The same applies to the Dan-
ish goose hunting questionnaires.

The Lesser White-fronted Goose was often con-
fused with the Greater White-fronted Goose (for a
summary, see Mooij et al. 2007). Furthermore, this



species is hard to spot and count, also by experi-
enced observers today, when occurring in flocks of
other goose species, especially the Greater White-
fronted Goose (Davis & Scott 1946, Sterbetz 1968,
Owen 1980, Van Impe 1982, Qien et al. 1999,
Tolvanen et al. 1999a, 1999b, Persson 2000a, De
Smet 2005, Vangeluwe 2005, Vinicombe 2006).
However, also when occurring in single-species
flocks, the species can be hard to spot, owing to a
well developed ability of concealment (Gabor Ko-
vacs pers comm., Gerard Ouweneel pers. comm.).
Earlier, when there were much fewer ornitholo-
gists than today, less well equipped with binocu-
lars, telescopes and field guides, without access to
hides and observation platforms, and often lacking
means of transport, it is more than likely that quite
a number of geese haunts, especially the least ac-
cessible ones, were never visited. Also in regions
and countries very well covered by ornithologists
today, flocks of geese stage and winter without be-
ing checked by any bird-watcher (Kampe-Persson
2007, and unpubl., Arnoud van den Berg pers.
comm., Berend Voslamber pers. comm.). So, to
base statements about occurrence solely on the lack
of positive reports from ornithologists and hunters
is a highly questionable method of proceeding.

A large discrepancy between actual occurrence
and number of birds seen was manifested in the
Central European flyway during the 20th century.
Despite the fact that the main migration route of
the Fennoscandian Lesser White-fronted Goose
passed the Baltic States in both autumn and spring,
only small numbers were ever seen. Also parts
of the Russian population must have passed this
area, as numbers were reported to amount to about
10,000 birds still in the late 1960’ (Kumari 1971).
Maybe all Lesser White-fronted Geese staging in
Hungary in autumn had arrived along this route;
about 80,000-120,000 staged in the eastern part of
the country in the decades before the decline (Ster-
betz 1982). In Estonia, the species was a scarce but
regular visitor during spring and autumn migration
until the 1960’s, but there was not a single record in
the 1970’s (Leibak et al. 1994). Up to 43-51 birds
were found during the last few springs of the cen-
tury (Pynnonen & Tolvanen 2001). In Latvia, there
were only nine records of altogether 15 birds dur-
ing the entire century (Latvijas putni, data base of
the Latvian Ornithological Society; downloaded 30
June 2008). There were four unconfirmed observa-
tions of flocks as well; about 100 birds on 29 Sep-
tember 1984, 90 birds on 22 September 1958, four
birds on 20 October 1991 and 43 birds on 4 October
1996 (Celmins et al. 1993, Aarvak et al. 1997). In

most Lithuanian publications, the species was char-
acterised as a very rare and irregular migrant, with
only several single birds or small flocks recorded
(Ivanauskas 1959, Valius 1980, Nedzinkas 1990).
During intensive surveys in the late 1980’ and in
the early 1990’s, however, flocks of up to 200-230
birds were recorded in autumn, but only single
birds in spring (Svazas et al. 1997). Discrepancies
of this kind, manifested in their most extreme form
when perceived occurrence is based exclusively on
official records, must be kept in mind when evalu-
ating data from the Atlantic flyway.

Migration during the night might explain the lack
of observations in some areas along the migration
routes of this species. When covering long distanc-
es geese are known to migrate in both daylight and
darkness (Ogilvie 1978). And, as the Lesser White-
fronted Goose has relatively longer and narrower
wings than the Greater White-fronted Goose (Nau-
mann 1842, Schieler 1925, Hortling 1929, Qien et
al. 1999) it is well shaped for long-distance migra-
tion (Kipp 1958, Monkkonen 1995, Lockwood et al.
1998). The normal in the Baltic Greylag Goose is,
for instance, to start long-distance migrations dur-
ing the night, the prenuptial one around midnight
(Kampe-Persson 2002, and unpubl.). Also Lesser
White-fronted Geese left their breeding grounds at
dusk or in darkness (Rosenius 1937).

The surprising account by Nilsson (1858) was
probably caused by a confusion of species (see
Jagerskiold & Kolthoff 1926). This author reported
two white-fronted goose species to occur in Scan-
dinavia, of which one, “the true mountain goose”,
bred there. The breeding species migrated over
South Sweden in autumn (September and October)
and in spring (March and April), partly along the
coast and partly along watercourses in the inland.
It was mostly seen in smaller flocks. The other spe-
cies, said to migrate mainly eastwards, was at times
found in the southern part of the peninsula, along
the shores of the Baltic Sea, but also hunted inland.
This account can hardly be taken as prove of regular
migration of the Lesser White-fronted Goose over
South Sweden however, even though it cannot fully
be ruled out that it, in fact, refers to this species.

The Danish hunting statistics, on the other
hand, evidence the occurrence of migrating Lesser
White-fronted Geese in the Atlantic flyway. Such
a high hunting kill as reported by Fog (1977) can-
not be ascribed solely to vagrancy, as the size of
the Fennoscandian population was low already in
the 1960’s. By using the “guesstimate” of Nor-
derhaug & Norderhaug (1984) of 160-260 birds
in the pre-breeding population, assuming that the
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rate of decline was the same in the 15 years up to
1980 as was observed among spring-staging Lesser
White-fronted Geese at the Valdak Marshes during
the period 1990-2003 (3.4% annually, Aarvak &
@ien 2004) and that the proportion of juveniles in
the autumn population was 35% (Aarvak & Qien
2004), an estimate of the post-breeding Fennoscan-
dian population of 415670 birds can be calculated
for the mid-1960’s. In such case, 7-11% of the
Fennoscandian population was killed by hunters in
Denmark in 1966.

Today’s Lesser White-fronted Goose is exposed
to excessive hunting along its main migration
routes (Rithimaki 1999, Lampila 2001, Tolvanen et
al. 2004, Qien et al. 2007). In the 1960, the spe-
cies may have experienced something similar in
Denmark. It can be that the Danish hunting pres-
sure was so high that it put a temporary end to the
migration of the Lesser White-fronted Goose along
the Atlantic flyway. In such case, only remnants of
the former numbers might have followed this route,
up to the Swedish releases started.

Despite there is not a single recovery connecting
an observed bird to a specific part of the breeding
range, Fennoscandia was the most likely area of
origin for all but a few Lesser White-fronted Geese
that occurred in South Sweden and Denmark before
the launch of the Swedish reinforcement project.
Vagrants may have arrived together with Taiga Bean
Geese from the entire Fennoscandian range (Tveit
1984, Nilsson 1984, Nilsson & Pirkola 1991). As
shown in the Greylag Goose, members of a local
subpopulation can develop a migration tradition
of their own, with wintering quarters situated well
apart of all con-specifics (Kampe-Persson 2002).
So, even though the southern part of the Scandi-
navian range (for maps, see Haftorn 1971, Norder-
haug & Norderhaug 1984) was the most likely area
of origin for the migrants, they could have come
from all parts of the Fennoscandian breeding range.
The Russian White-fronted Goose was regarded as
a regular but rare guest during migration in south-
ernmost Sweden and as an occasional visitor in
the rest of the country (SOF 1978). This distribu-
tion pattern was confirmed during mid-monthly
counts in 1977/1978-1979/1980 (Nilsson 1982).
In Denmark, the Russian White-fronted Goose was
a regular but rare guest during migration, number-
ing some hundreds in October and November in
the late 1960’s (Fog 1977). Of that reason, it seems
unlikely that more than occasional Lesser White-
fronted Geese should have arrived as vagrants to-
gether with its greater relative.
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Migration routes

Lesser White-fronted Geese seen among Taiga
Bean Geese at the Swedish west coast might have
followed them to Great Britain, where such mixed
flocks were found in Norfolk and south-west Scot-
land. Neck-collaring have demonstrated that these
Taiga Bean Geese, at least partly, originated from
the southernmost part of the Scandinavian breed-
ing range (Parslow-Otsu 1992). If also the Lesser
White-fronted Geese originated from the southern
part of its Scandinavian breeding range, flocks
may have occurred in Great Britain only before or-
nithologists started to look for them, as breeding
in that part of the range supposedly ceased before
1940 (Persson 1943, 1946, Curry-Lindahl 1959,
Svensson et al. 1999). Some Lesser White-fronted
Geese may have wintered in north-west Jutland,
which is another wintering area for this Taiga Bean
Goose sub-population (Parslow-Otsu & Kjeldsen
1992). For North Jutland, Meller (1978) lists only
two records of Lesser White-fronted Goose, but he
reports several unconfirmed records as well.

Whether or not the birds that migrated along
the Swedish east coast were heading to sites in the
Netherlands, as the Lesser White-fronted Geese of
today do, are not known. Birds recorded at Kalmar
Sound and those shot in Bornholm were maybe
heading for staging areas in the eastern parts of
Germany and Hungary. Such a migration route has
not been described but may have existed.

That a minor migration route passed through
Denmark was reported already by Schieler (1925)
and Fog (1964). Bearing the large numbers hunted
in the 1960’s in mind, the autumn-staging popula-
tion of that time ought to have been of at least the
same size as the Fennoscandian population of to-
day. Some of the birds that staged in Denmark may
have wintered on the British Isles, but the majority
probably continued to wintering quarters in either
the Netherlands/Belgium or Spain. Migratory legs
of up to 1280 km during autumn migration were
found by Aarvak & @ien (2003), wherefore Spain
could have been reached with one stop-over, in case
the distance was too great for a non-stop flight.

The Lesser White-fronted Goose has a long tradi-
tion of wintering in the Netherlands and Belgium,
in the 19th century more than in the 20th, and is still
occurring in low numbers (Schlegel 1877, van den
Berg & Bosman 1999, De Smet 2005, Koffijberg et
al. 2005). Thanks to differences in arrival patterns,
Swedish birds arriving earlier than the others, in
mid to late October (Lorentsen et al. 1999), it is
possible to determine the origin of most unmarked



individuals also today. A Siberian origin has been
assumed as most Lesser White-fronted Geese oc-
cur together with Greater White-fronted Geese (De
Smet 2005). However, they can as well have arrived
on their own from Fennoscandia, and joined their
greater relative in the Netherlands or Belgium. If
these countries, besides wintering birds, formerly
also were used by staging Lesser White-fronted
Geese cannot be revealed today.

If the Lesser White-fronted Goose was a regular
wintering bird in Spain, its wintering quarters were
most likely situated in steppe areas in the central or
north-central part of the country, where large num-
bers of geese wintered (Bernis et al. 1964). When
these geese attracted the attention of scientists in
the early 1960’s, the major decline had already oc-
curred, and only a few thousand wintering Tundra
Bean Geese remained (Bernis 1964). Some dec-
ades earlier, the wintering geese in the Duero Ba-
sin had numbered hundreds of thousands, mainly
Tundra Bean Geese and Norwegian Greylag Geese.
Despite the short time that had elapsed, it was not
possible in the early 1960’s to tell how many indi-
viduals there had been of each species, nor which
species that had been the most numerous one (see
Persson & Urdiales 1995). In that context, it is
more than likely that substantial numbers of Lesser
White-fronted Geese could have passed unnoticed
in these multitudes, especially as hunting was of
little significance (Bernis et al. 1964). Still in the
19907, flocks of 100 Lesser White-fronted Geese
could have spent an entire winter in Spain unno-
ticed (pers. obs.). Lesser White-fronted Geese that
occurred in Greylag Goose flocks had most likely
arrived together with them from the Netherlands
(cf. Andersson et al. 2001), while those, if any, that
occurred in flocks of Tundra Bean Goose probably
had arrived together with that species from Germa-
ny. Direct migration from the Pannonic area cannot
be fully ruled out, however, notwithstanding that
the Lesser White-fronted Goose migration in Hun-
gary followed a narrow route east of the River Tisza
(Sterbetz 1982).

In conclusion, the Lesser White-fronted Goose
was regularly observed in the Atlantic flyway long
before the Swedish reinforcement project was
launched. At several sites, where regular checks
started after WWII, the species was recorded an-
nually during a long succession of years. Regard-
ing Denmark in the 1960’s, hunting statistics show
that the number of hunted Lesser White-fronted
Geese was large in relation to the size of the Fen-
noscandian population of the time. The recorded
occurrence in the Atlantic flyway was similar to

that in corresponding parts of the Central Euro-
pean flyway, where the main migration route of
Fennoscandian birds went. Up to 1980, there were,
in fact, five times as many records of this species
in Denmark than in Latvia, and the difference was
even larger between the Netherlands and Latvia. Of
these reasons, one can with today’s best knowledge
not eliminate that the species’ western migration
route went along the Atlantic flyway also before the
Swedish reinforcement project was launched.
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Sammanfattning

Fjéllgésens alltmer fragmenterade hickningsom-
rade stracker sig frén norra Skandinavien till dstra
Sibirien. Efter kraftiga minskningar under det
géngna seklet uppskattas vérldspopulationen idag
till endast 28.000-33.000 faglar. I Vistpalearktis
kraschade populationen under 1940-talet eller ti-
digt 1950-tal. Den fennoskandiska populationen
minskade fran drygt 10.000 individer, eller tiotu-
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sentals, 1 borjan av 1900-talet till dagens cirka 20
par. Den svenska populationen uppskattades till
cirka 10 par 1988 och 1994 antogs arten vara nira
utrotning 1 Sverige. De frimsta anledningarna till
tillbakagangen anses vara att soka langs med flytt-
ningsvégarna och i vinterkvarteren. Ursprungligen
gick den huvudsakliga flyttningsrutten for de fen-
noskandiska fjéllgdssen via Finland, Baltikum och
Ungern till okénda 6vervintringsomraden. Satellit-
sparning har visat att denna centraleuropeiska flytt-
ningskorridor utnyttjas av skandinaviska fjillgéss
dven idag.

Da det svenska fjdllgasprojektet startades valde
man att som fosterfordldrar anvénda vitkindade
géss, vilka framforallt 6vervintrade i Nederldn-
derna. Darmed skulle de utsatta fjéllgdssen ledas
langs flyttningsvagar och till vinterkvarter som be-
domdes erbjuda storre chanser till overlevnad dn
de som majoriteten utnyttjade. Fran forsta borjan
har detta projekt kritiserats for att introducera en ny
flyttningsrutt, genom att fosterfordldrarna pastatts
leda de utsatta individerna till omrdden som inte
utnyttjats av overvintrande fjéllgdss i historisk tid.
Denna kritik har fortsatt, trots att det aldrig pre-
senterats minsta vetenskapliga bevis som stdder
den. Detta dr desto mer anmdrkningsvirt, eftersom
kritiken dr ofrenlig med tidigare uppgifter om att
arten regelbundet 6vervintrade i Vésteuropa.

Genom att utnyttja frimst publicerade kéllor var
denna undersoknings malsdttning att ta reda pa om
det tidigare fanns en eller flera flyttningsrutter for
fjallgas i den atlantiska korridoren, eller om all f6-
rekomst dir kan forklaras som resultat av felflyg-
ningar.

I resultatdelen redovisas for de olika ldnderna i
den atlantiska flyttningskorridoren data for tva pe-
rioder, till och med 1980 samt efter 1980, dvs fore
och efter det att utsittningar borjade goéras i Sveri-
ge. Redovisningen bygger pa officiella fynd, 6vriga
observationer, jaktstatistik samt generella uppgifter
om rastning, flyttning och 6vervintring. I Danmark
skickades en enkdt ut till samtliga gasjagare 1961,
1965 och 1966. Baserat pa resultaten fran dessa en-
kéter berdknades att i genomsnitt 25 fjéllgdss om
aret dog till f6ljd av jakt i Danmark.

Att utnyttja avsaknaden av rapporter om flockar
vintertid till att rikna fjdllgasen som endast tillfall-
lig gést 1 den atlantiska flyttningskorridoren &r att
dra forhastade slutsatser. Generellt dgnades arten
liten uppmirksambhet fore tillbakagdngen, och i de
flesta fall skedde inget faltarbete forrdn langt efter
det att populationen kraschat. Dessutom ar fjéllga-
sen svar att upptidcka och rdkna, dven for erfarna
observatorer idag, nir den forekommer tillsam-
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mans med andra géss, speciellt bldsgas. En vil
utvecklad formaga att hélla sig dold gor att arten
dr svarupptickt dven da den forekommer i mindre
artrena flockar.

Att ett fatal fynd av en art inte med nddvéndigtvis
skall tolkas som att arten dr sdllsynt, eller sparsamt
forekommande, visas med all tydlighet av data fran
den centraleuropeiska flyttningskorridoren. Trots
att det huvudsakliga stricket av fennoskandiska
fjallgéss bade host och véar under 1900-talet gick
via Baltikum, under de forsta decennierna omfat-
tande mer dn 10.000 individer, gjordes endast 9
fynd av totalt 15 faglar i Lettland. En forklaring
till den stora skillnaden mellan verklig forekomst
och antalet sedda faglar kan vara att stricket hu-
vudsakligen passerade nattetid. Arten registrerades
nagot oftare i Estland och Litauen, men totalt sett
var det endast en brakdel som sags dven dér. Dylika
diskrepanser, visande sig i sin mest extrema form
ndr underlaget utgdrs av enbart officiella fynd, kan
mycket vl gélla dven for flertalet 1dnder i den at-
lantiska flyttningskorridoren.

Nar fjdllgdss ses rasta eller overvintra tillsam-
mans med andra talrikare gasarter behover dessa
inte nddvindigtvis ha anldnt till lokalen tillsam-
mans. Enstaka individer och sma grupper rastande
bland andra arter ar ddremot ofta ett sikert tecken
pa att en flyttningsrutt passerar just dér.

Tyvarr kan inte Sven Nilssons uppgift fran
1800-talets mitt om att fjillgdsen flyttade Over
Sydsverige savil host (september och oktober)
som var (mars och april) tillmétas nagot storre be-
visvérde, ty sannolikt bygger den pd en samman-
blandning med blédsgas. Den danska jaktstatistiken
déremot bevisar forekomsten av flyttande fjallgdss
i den atlantiska flyttningskorridoren, ty redan pd
1960-talet var den fennoskandiska populationen si
liten att langt ifran samtliga fjdllgdss som skdts i
Danmark kan ha utgjorts av felflugna faglar. Jakt-
trycket i Danmark kan faktiskt ha varit s hogt att
det bringade flyttningen i denna korridor till ett
tillfalligt stopp, varefter endast ett fatal fjallgéss
anvinde rutten fram tills dess att de svenska utsdtt-
ningarna paborjades.

Fennoskandien var sannolikt ursprunget for néis-
tan samtliga fjdllgdss som upptriadde i Sydsverige
och Danmark innan de svenska utsittningarna in-
leddes. De fjéllgdss som sdgs tillsammans med
taigasddgdss pa Vistkusten foljde eventuellt dessa
till Storbritannien, ty fjéllgdss sdgs regelbundet
bland rastande taigasddgéss i Norfolk och sydvis-
tra Skottland. Vart fjéllgdssen som strackte genom
Kalmarsund var pa vig ar inte kidnt. Nederldnder-
na? En del av de fjillgdss som rastade i Danmark



kan ha 6vervintrat i Storbritannien, men majorite-
ten fortsatte sannolikt till antingen Nederldnderna/
Belgien eller Spanien.

I Nederldnderna och Belgien finns en lang tradi-
tion av §vervintring, men ifall linderna dven utnytt-
jades av rastande fjdllgdss gar inte att avgora. Ifall
arten var en regelbunden Overvintrare i Spanien
fanns nog dess vinterkvarter i landets stippomra-
den, dér tidigare hundratusentals géiss, framforallt
tundrasddgiss och norska gragiss, Overvintrade.
Nér forskarna omkring 1960 bérjade rikta sin
uppmérksamhet mot dessa gésskaror, hade antalet
géss redan minskat till nagra fa tusen. Med tanke
pa att flockar pa nagot hundratal fjallgédss fortfa-
rande under 1990-talet med ldtthet skulle ha kun-
nat dvervintra oupptéckta i Spanien, kan stora antal
ha undgatt upptickt i de forna gasskarorna, och da
speciellt eftersom jakt var av liten betydelse.

Sammanfattningsvis kan konstateras att fjéllga-
sen regelbundet sags i den atlantiska flyttningskor-

ridoren langt innan nagra fjillgdss sattes ut i Sve-
rige. Pa flera lokaler, dir regelbunden bevakning
inleddes efter andra virldskriget, observerades
arten regelbundet under en lang f6ljd av ar. Betraf-
fande Danmark pa 1960-talet visar jaktstatistik att
antalet fjillgéss som skots var hogt i forhallande
till den da aktuella storleken av den fennoskandis-
ka populationen. Fyndbilden i den atlantiska flytt-
ningskorridoren liknar den i motsvarande delar av
den centraleuropeiska flyttningskorriden, diar den
huvudsakliga flyttningsrutten for fennoskandiska
fjdllgdss antas ha gatt fram. For perioden fram
till och med 1980 finns det faktiskt fem gangen
sa manga fynd av fjéllgds i Danmark som i Lett-
land, och skillnaden 4r dnnu storre mellan Neder-
landerna och Lettland. Av dessa skil kan man med
dagens bista kunskap inte utesluta att fjallgasens
vistra flyttningsrutt gick langs med den atlantiska
flyttningskorridoren.
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Sex and age composition during autumn migration of Pygmy Owl
Glaucidium passerinum in Central Sweden in 2005

Kons- och dldersfordelning hos hostflyttande sparvugglor Glaucidium passerinum

i mellersta Sverige 2005

MICHAL POLAKOWSKI, MONIKA BRONISZEWSKA & MICHAE SKIERCZYNSKI

During an invasion in 2005, 164 Pygmy Owls were
trapped and ringed at Hammard Bird Observatory on
the north coast of lake Vinern between 28 August and
31 October using play-back of territorial male calls.
The most intensive migration was recorded in the third
decade of September. Eighty percent of the owls were
females. There was no difference in the timing of migra-
tion of males and females. More than eighty percent were
yearlings, and they were migrating earlier than adults.
Most Pygmy Owls were trapped at dawn, but some also
in the evening, at night and during the day. Two recover-
ies were received, an immature bird controlled 123 km to
the west in the same autumn and another immature indi-
vidual from Nordre Osen, Hedmark, Norway in March

Abstract

2008 (247 km to NNW). Twelve re-traps were made at
the ringing site, each bird only once and on average one
week after ringing with the longest staying bird control-
led 22 days after ringing. The paper also shows photo-
graphs demonstrating the different wing patterns of year-
ling and adults.
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Introduction

The Pygmy Owl is the smallest European owl
(Mikkola 1983) with breeding populations inhab-
iting mostly the northern and north-eastern part
of its European range (Cramp 1985). The most
numerous breeding populations exist in Russia
(10.000-100.000 pairs), Sweden (12.000-16.000
p.) and Finland (8.000-13.000 p.) (Mikkola 1997,
Mikusek 2004).

This species is active mainly at dawn and dusk,
while less active during the night (Mikusek 2004).
Pygmy Owls are mostly resident, but in periods
of low prey availability they can migrate long dis-
tances (Mikusek 2004). Some individuals disperse
after breeding to search for breeding partners or for
areas rich in food. Some of them probably cross the
Baltic Sea (Mikusek 2006). Males are more seden-
tary than females.

The main aim of this note is to describe some as-
pects of Pygmy Owl migration in Sweden, particu-
larly migration dynamics and phenology, including
possible age and sex differences.
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Study area and methods

Pygmy Owls were trapped and ringed at Hammaro
Bird Observatory on the north coast of Lake Vén-
ern in 2005 (Ehrenroth 2005). Birds were caught in
mist nets using tape lures (typical territorial male
songs and calls) in the period 15 September to 31
October.

The most intensive migration period of Pygmy
Owls was 15 September—15 October within the
study area (Ehrenroth 1978, 2004). Loudspeakers
were placed close to the nets, which were checked
every 15 minutes between the hours 5.00 and 7.00
in the morning. The owls were trapped in the eco-
tone between forest and a bushy area and only in
good weather (without rain or snow, during high
pressure and low or no wind). Birds were also
trapped in the evening (from half an hour before
sunset) and at night if the weather was very good
(high pressure, no wind, full moon). Statistics were
preformed using SPSS 12.0 PL for Windows statis-
tical package.



Figure 1. Differences between wings of immature (upper) and adult (lower) Pygmy Owls.
Photo: Michat Polakowski.
Skillnader mellan vingar av juvenil (6vre) och adult (nedre) sparvuggla.
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birds do not moult the outermost
greater coverts (=GC) but only a
variable number of the innermost
ones. This leads to a contrast be-
tween the two feather generations,
which was easily visible in the
field (Figure 1, upper photo).

Some juvenile owls moulted
most of the GC and left only 1-2 feathers un-
moulted. The number of unmoulted GC among the
ringed birds ranged between 0 and 14, median val-
ue = 5.69. Also the Primaries (PP) and Secondaries
(SS) differed between the juveniles and adults. The
juvenile birds had brownish feathers without grey
colour (Figure 1). The white spots on the tips of the
PP and SS of the juveniles had less contrast com-
pared with the adults which had more whitish tips
(Figure 1). The bases of the juvenile feathers were
more brownish than greyish and also darker than
the adult ones. The stage of moult was very helpful
for ageing until October. Many adults did not fin-
ish SC and it was still possible to see incomplete
growth of the innermost SS or the outermost PP.

Sexing of trapped birds was made from wing
length (Cramp 1985). Wings of females are longer
(>101 mm), males shorter (<100 mm). We used
these measurements during this study.

Results and discussion

During the whole autumn migra-

First day of pentad Fdrsta datum av pentad

Figure 2. Migration dynamics of immature (1CY) and adult (2CY+) Pygmy
Owls at Hammar6 Bird Observatory during autumn 2005.

Flyttningens tidsmonster hos unga (1CY) och gamla (2CY+) sparvugglor vid
Hammaré fagelstation hosten 2005.

of September when 48% of the birds were caught.
The maximum was on 22 September, when 15 Pyg-
my Owls were ringed. First year birds started their
migration in the first decade of September, while
2CY+ started 11 days later (Figure 2). The peak
of migration for 1CY birds was on 26 September,
while 2CY+ birds peaked on 7 October. The last
bird was a 2CY+ trapped on 31 October (Figure 1).
1CY Pygmy Owls were finishing their main migra-
tion earlier and already during the first decade of
October, their numbers fell rapidly.

The Pygmy Owl autumn migration at Hammard
Bird Observatory in 2005 was similar to that re-
corded here in the latest years (Ehrenroth 2004) but
migration in 2005 started slightly earlier with clear
peak in the third decade of September. According to
Ehrenroth (2004) migration of this species during
1970-2003 showed the peak at the end of Septem-
ber and beginning of October. However, during all

tion season of 2005, between 28 35

August and 31 October, 164 Pyg- 2 30 {— EFemales Honor ]

my Owls were ringed (2.5 birds/ 8 3 25 {—— EMMales Hanar

day). The early date of the first ég 20

individual on 28 August suggests 5§ 15 —

that this first year bird belongedto ¢ < 12 ]

a local population. The main mi- 0l i t -
gration period began on 9 Septem- MR S 2 232 R8NNS S 22 RN
ber and finished on 31 October. 5 2 2 3 3 2 33 2 =2 2 23 =23 3

Pygmy Owls were migrating al-
most every day from the first week
of September through mid Octo-
ber. The most intensive migration
was recorded in the third decade
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First day of pentad Férsta datum av pentad

Figure 3. Migration dynamics of female and male Pygmy Owls at Hammard
Bird Observatory during autumn 2005.

Flyttningens tidsménster hos honor och hanar av sparvuggla vid Hammaré fa-
gelstation hosten 2005.



Table 1. Differences in wing lengths (mm) of the trap-
ped Pygmy Owls.

Skillnader i vingldingd (mm) hos de fangade sparvugg-
lorna.

Range Average
Intervall Medelviirde
1CY arsunge 93-112 104.6
2CY+ adulta 101-110 105.5
Females Honor 101-112 106.1
Males Hanar 93-100 98.4

autumn migration most of the birds were migrating
between mid September and mid October.

Sex and age-structure of Pygmy Owls

A majority (80%) of 162 sexed birds were females.
There was no difference in timing of migration be-
tween the sexes (Figure 3; U = 35.5, Z = -1.327,
p = 0.184). The ranges of wing lengths (Table 1)
were wider than described by Cramp (1985). Sex
structure of migrated Pygmy Owl's is very little
known and demands more study (Cramp 1985).
ICY Pygmy Owls were migrating earlier then
2CY+ (r=0.194,p=0.012, N = 164). Wing length
of adult Pygmy Owls was more than 1 mm longer
then that of 1CY birds (Table 1). This difference
was not significant (U = 984.000, Z = -1.405, p
= 0.160). It could be an effect of small numbers
of adults ringed during autumn 2005 at Hammar6
Bird Observatory.

Recovery and re-traps

We received only one recovery in the same au-
tumn from the Pygmy Owls ringed at Hammar6
Bird Observatory in 2005. It was an immature bird,
controlled at Stromstad (59.04 N, 11.22 E) on the
western coast of Sweden 123 km W of the ringing
site. This information suggests that at least some of
those ringed during autumn 2005 spent the winter
in Sweden and did not move further. There were 12
re-traps during the study period at the site. They
were re-trapped only once and stayed a short time
(average 6.6 days). However, two birds were con-
trolled longer after ringing (12, 16 and 22 days
later). They were first year individuals. Some of the
longest-staying Pygmy Owls used a feeding area

near Hammard Bird Observatory to prey on pas-
serines there, during the day.

A second recovery, also one of the birds ringed
as immature, was made in March 2008 at Nordre
Osen, Hedmark, Norway (247 km to NNW).

Selected aspects of Pygmy Owl'’s autumn
migration in 2005

Most of the 163 Pygmy Owls were trapped at dawn
(140, 86%). Some individuals were caught in the
evening (15 individuals, 9%), only 3 (2%) at night
(in full moon weather condition) and 5 (3%) during
the day.

The majority of Pygmy Owls ringed during the
migration of 1978 were also trapped at dawn (more
than 53%). A larger proportion than in 2005 was
trapped at dusk (>7%) and late at night (>13%)
(Ehrenroth 1978). In 1978, only slightly more than
20% of the individuals were trapped using tape
lures (Ehrenroth 1978).
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Sammanfattning

Sparvugglor dr mestadels stationdra, sarskilt ha-
narna. Men vid fodobrist kan de flytta langa
strackor. I denna uppsats beskriver vi en flytt-
ningshost vid Hammard fagelstation 2005, da ett
stort antal sparvugglor fangades och ringmarktes
samt bestdmdes till kon och &lder. Sparvugglorna
fangades 1 spegelnit med hjdlp av bandspelare med
sparvugglesang och andra ldten under september
och oktober.

Arsungar av sparvuggla genomgir en partiell
ruggning i juli—oktober, medan adulta ugglor rug-
gar fullstdndigt under samma period. Ungfaglarna
ruggar inte de yttre storre tdckarna utan bara ett va-
rierande antal av de inre. Detta leder till en kontrast
mellan de tva fjddergenerationerna, en alderska-
raktdr som var latt att urskilja i falt (Figur 1, ovre
fotot). Aven hand- och armpennorna var olika hos
unga och gamla individer. Ungfaglarnas pennor
var brunaktiga utan gratt och de ljusa flickarna i
spetsen av hand- och armpennorna var vitare och
mera kontrasterande hos de gamla &n hos de unga
(Figur 1). Ruggningsstadiet var till hjélp vid alders-
bestdimningen dnda till oktober eftersom manga
adulter dnnu inte hade rugga fardigt.

Ugglorna konsbestdmdes med hjélp av vingléng-
den (Tabell 1). Faglar som hade en vinge som var
langre d4n 101 mm ansags vara honor och faglar
som hade en vinge som var kortare &n 100 mm an-
sags vara hanar.

Vi fangade totalt 164 sparvugglor mellan 28 au-
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gusti och 31 oktober (Figur 2). Den forsta tidiga
individen den 28 augusti var antagligen en lokal
fagel. Flyttande ugglor borjade upptride den 9 sep-
tember. Flyttningen pagick néstan varje dag, men
den intensivaste perioden var sista tredjedelen av
september da 48 procent av ugglorna fangades.
Toppen niddes den 22 september, da 15 sparvugg-
lor fangades. Ungfaglarna startade flyttningen elva
dagar fore de adulta. Ungfaglarnas topp infoll 26
september och de gamlas topp 7 oktober. Den sista
fageln var en adult den 31 oktober. Ungféglarnas
flyttning minskade kraftigt redan i borjan av okto-
ber. Flyttningsmonstret 2005 liknade det som re-
gistrerats vid Hammaro tidigare &r.

En majoritet av de flyttande sparvugglorna var
honor (Figur 3). Det fanns ingen tidsskillnad i
strickets forlopp mellan konen.

Vi fick bara ett ldngre terfynd samma host. Det
var en ungfagel som kontrollerades vid Stromstad
123 km vister om maérkplatsen. P4 markplatsen
fick vi 12 kontroller, bara en gang av varje fagel
och vanligen bara ett fatal dagar efter mirkningen.
Den ldngsta tiden mellan méarkning och kontroll
var 22 dagar. Ytterligare ett langaterfynd erholls i
mars 2008. Fageln hade mirkts som drsunge och
aterfanns i Nordre Osen, Hedmark i Norge, 247 km
at NNV.

De flesta av de 163 sparvugglorna efter den for-
sta fangades 1 gryningen (86%), de flesta av de dv-
riga 1 skymningen och bara ett fital under natten
eller dagen.
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Skillnader i reviretablering under hosten mellan adulta och
arsunga hannar av svart rodstjirt Phoenicurus ochruros pa

Cypern och Kreta

Differences in territory establishment during the autumn between adult and
vearling males of Black Redstart Phoenicurus ochruros on Cyprus and Crete

REINO ANDERSSON

Competition for food and protection from predators are
two important reasons for the development of winter ter-
ritories. In their breeding areas, older males of several
species signal their quality and possession of resources
with attributes and behaviours. This can also be valid in
winter quarters. This study of Black Redstart shows sig-
nificant differences between adult and yearling males and
also between habitats. Adult males were found solitary
more frequently, they were fighting less and they were
also singing more often in urban areas than in shrubland
compared to yearlings. Urban areas, in comparison to
shrubland, were characterised by lower individual den-
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sity, higher proportion of males, more “intensive fights”
and also higher singing activity from tall song perches.
This indicates that territories are mainly established by
adult males in urban areas. In shrubland males often ap-
peared in groups and interacted in social behaviours with
a high proportion of female-like birds. They also inter-
acted with other species. I conclude that only the most
dominant males are capable of maintaining stable territo-
ries when suitable habitats are scarce.

Reino Andersson, Adjunktsvigen 1, S-432 50 Varberg,
Sweden. Email: reino.andersson@seaside.se
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Inledning

Svarta rddstjarten dr ovanlig bland svenska tét-
tingar, da den har en utpridglad sangperiod i sina
hickningsomraden dven pa hosten. Hostsang fo-
rekommer regelmassigt hos var europeiska ras gi-
braltariensis, men ocksa hos Ostliga raser och po-
pulationer i Tibet (Wang m.fl. 2005). Hostsangens
funktion hos andra studerade arter, anses framst
vara att erhalla reproduktiva fordelar under kom-
mande héckningssdsong (t. ex. Hegner & Wing-
field 1986, Logan & Hyatt 1991). Weggler (1997,
2000) presenterar likartade resultat for svarta rod-
stjarten 1 de schweiziska alperna. Ett sddant mons-
ter har dven kunnat faststillas i véstsvenska studier
av svart rodstjart (Andersson 2001).
Revirbeteenden forekommer hos vissa arter dven
sedan de ldmnat sina hickningsomraden och pa-
borjat hostflyttningen, men finns inte belagt hos
svart rodstjért (t.ex. Rappole & Warner 1976, Bib-
by & Green 1981, Lindstrom 1990). Det dr dock
sdllsynt att faglar sjunger under flyttningen (Vogrin
2002). Desto vanligare dr det med revirbeteenden
i vinterkvarteren, men i jamforelse med beteen-
den 1 hdckningsomrddena &r foreteelsen sparsamt

studerad (t.ex. Kelsey 1989, Gwinner m.fl.1994,
Cuadrado 1995a, Salewski m.fl. 2002). Hypoteser
som framforts dr att konkurrens om foda och pre-
dationsskydd ér avgdrande for utvecklandet av vin-
terrevir (t.ex. Davies & Houston 1984, Cuadrado
1995a). Cuadrado (1997) visar att rodhakar snarare
prioriterar sdkerhet fore fodotillgang nér de véljer
vinterrevir (jfr. Lind & Cresswell 2005).

Endast en utforlig studie forfattad av Cuadrado
(1995a,b) foreligger om revirforhallanden och orts-
trohet under vintern hos svarta rodstjarten i sodra
Spanien. Denne nidmner dock inget om sangaktivi-
tet och separerar inte olika hankategorier. Cramp
(1988) och Glutz & Bauer (1988) anger diremot
att svarta rodstjdrten sjunger sporadiskt i sina ver-
vintringsomraden.

Syftet med denna studie var att undersoka skill-
nader i reviretablering under hésten mellan adulta
och arsunga hannar utanfor hickningsomréadet.
Cypern och Kreta utvaldes som studieobjekt ef-
tersom svarta rodstjarten inte hidckar pa dessa
Medelhavsdar men ér vanlig ddr under vinterhal-
varet (Stugg & Hearl 1998, Birdlife Cyprus). San-
nolikt har revirinnehav ett 6verlevnadsvirde dven
1 vinterkvarteret, pa ett liknande sdtt som i hack-
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ningsomradena (jfr. Davies 1978). Man kan dock
forvénta sig skilda strategier hos olika aldersgrup-
per vid etablerandet av vinterrevir (Holberton
m.fl. 1990). Hos manga arter som studerats i sina
héckningsomraden signalerar dldre hannar genom
olika attribut (t.ex. fjaderdrikt/ornament) och bete-
enden (t.ex. sdng) att de besitter bittre egenskaper
(t.ex. kondition), vilket ofta sammanfaller med att
de &r reproduktivt framgangsrikare &n yngre han-
nar (t.ex. Hill 1990, 1991, Andersson 1994, Mdl-
ler 1994, Sundberg 1994, Qvarnstrom 1998). East
(1982) framhéller att hannars séngaktivitet under
vintern hos rddhake, &r betydelsefull da den utgor
ett viktigt kriterium for honor att skilja mellan po-
tentiella partners. Hos svart rodstjdrt har Cucco &
Malacarne (1999) konstaterat olika sangtyper hos
dldre och yngre hannar. Det finns ett flertal exem-
pel pa att dldre hannars hogre status sammanfaller
med valet av ett bra revir, eftersom de ofta anlander
tidigt och besitter de bésta reviren (t.ex. Studd &
Robertson 1985, Maynard Smith & Harper 1988,
Moller 1988). Att upprétthélla olika attribut medfor
dock vissa kostnader, t.ex. energiforluster och 6kad
predationsrisk (Andersson 1994). Nir en alltfor
hog alder uppnés avtar ofta reproduktionsformagan
(Part 1991, 1995) och hos t.ex. gulsparv minskar
dven fargintensiteten (Sundberg 1994). Hos vissa
arter anses honor vélja partner utifrdn hannens kva-
liteter (se referenser ovan), medan det i andra fall
snarare &r revirkvaliteten som styr honans val (t.ex.
Alatalo m.fl. 1986, Bjorklund 1990). Det ar dock
svart att separera han- respektive reviregenskaper
(t.ex. Halliday 1978, Davies 1992). Att dldre han-
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Figur 1. Buskmark vid Cape Greco,
Cypern, november 2003. Foto: forf.
Shrubland at Cape Greco, Cyprus.

nar skulle signalera hdgre status med béttre egen-
skaper/resurser gentemot yngre individer kan gélla
dven 1 vinterkvarteren (Holberton m.fl. 1990). Fo-
reteelsen dr dnnu bristfalligt utforskad och kriver
fordjupade studier for att fastsla sdkra samband.
Foreliggande uppsats utgor ett led i att 6ka denna
kunskap betriffande svarta rodstjarten.

Material och metoder

Studien genomfordes under 6 dagar pa Kreta 19—
24 oktober 2002 och sammantaget 19 dagar pa Cy-
pern under perioden 27 oktober—19 november un-
der tre olika ar (1997, 2001 och 2003). Féltarbetet
pa Kreta forlades till Malia, 34 km Oster om Herak-
lion. P4 Cypern utfordes arbetet vid Ayia Napa och
ons sydostligaste udde Cape Greco. Tva likartade
provytor valdes ut pa respektive 6, en med bebyg-
gelse och en i busklandskap. Arealen vid bebyg-
gelse var densamma pa de bada 6arna (0,6 km?),
liksom arealen i buskmark (0,3 km?). Provytornas
storlek anpassades utifran rimlig tidsatgang, med
hénsyn till individtithet och de systematiska rutter
som dagligen genomférdes. Bebyggelsen bestod
huvudsakligen av en blandning av hotellomréaden,
dldre byggnader samt hus under byggnation. Busk-
landskapet karakteriserades av gles och lag véxt-
lighet med buskar i torr och stenig klippterring i
direkt anslutning till havet (Figur 1 och 2).
Materialet baseras pa 196 individer fordelade
pad 38 adulta hannar (2K+), 40 1K-hannar och
118 hontecknade faglar som inte gick att kons-
bestimma. Hannarna identifierades med hjélp av



Figur 2. Bebyggelse i Ayia Napa,
Cypern, november 2003. Foto: forf.
Urban area in Ayia Napa, Cyprus.

driktkaraktdrer och sang (jfr. Cramp 1988, Glutz
& Bauer 1988). Trots att uppsatsen ar helt foku-
serad pa de 78 hannarnas reviretablering, kriavdes
genomgang av ett stort antal hontecknade faglar.
Detta for att registrera tillrdckligt manga hannar
samt studera deras sociala struktur. For att faglar
skulle registreras krivdes att de iakttogs i minst 30
minuter vid ett enskilt observationstillfille. Denna
tidsperiod bedémdes ldmplig dels for att sangak-
tiva hannar skulle hinna sjunga atminstone nagra
strofer, dels for att tiden maste begrénsas for att
kunna studera s& manga individer som mojligt. Vid
varje tillfille registrerades gruppbildning, stridig-
heter och sdngaktivitet. Resultaten presenteras i tva
separata biotoper utifran provytornas beskaffenhet
och bendmns hddanefter som “bebyggelse” och
“buskmark”.

Grupp definieras som ansamlingar av 2—12 faglar
med sociala interaktioner, som upptradde i téta el-
ler mer 16st sammanhdllna grupper med maximalt
ngra tiotals meters mellanrum. Ensamma hannar
anges som solitdra, medan 12 hannar (3 adulta,
7 1K-hannar i bebyggelse och 2 adulta hannar i
buskmark) som upptritt i grupper om tvé individer
har uteldmnats i vidare gruppbearbetning. Detta
pa grund av att de var indragna i intensiva och up-
penbara revirstrider och varken kunde hianforas till
grupper eller solitdrer (se grupp under resultat).
Bendmningen strid innebdr antingen att en hanne
som upptritt socialt, kortvarigt har jagat en annan
individ med ndgra meters mellanrum (jakt”), el-
ler att en intensiv och uppenbar revirstrid dgt rum
under ldngre tid utan nagra andra synbara sociala

beteenden (“intensiv strid”). Begreppet sdng avser
endast om sangstrofer horts fran en hanne eller
inte vid respektive observationstillfdlle, utan nér-
mare precisering av sdngintensitet. Eftersom inga
fargringmarkta, kdnda individer ingick i studien,
bor papekas att de antal som anges i texten ska
betraktas som observationstillfallen. Att material-
insamling skett pa flera platser vid olika tidpunkter,
reducerar dock mojligheterna att samma individer
registrerats flera ganger. Likasa att studien forlades
till skiftet oktober—november da hdoststracket just
avslutats och faglar fortfarande uppvisar en viss
rorlighet. For att testa materialet statistiskt anvén-
des y>-test (Yates correction) med hjélp av statistik-
programmet Statistica 7.1.

Resultat

Hogre individtdthet uppmittes i buskmark &n i be-
byggelse och totalt utgjordes 40 % av sdkra han-
nar (i genomsnitt 1,3 individer/ha och ar respek-
tive 0,2 individer/ha och ér, n=196). En signifikant
storre andel hannar patriaffades dock i bebyggelse,
medan hontecknade dominerade i buskmark (Figur
3: x*>=16,10; df=1; p=0,001). Fordelningen mellan
adulta hannar och 1K-hannar var numerart likvér-
dig inom respektive biotop, trots en hogre individ-
tithet 1 buskmark (Tabell 1, i genomsnitt 0,4 han-
nar/ha och ar i buskmark, 0,1 hannar/ha och ar i
bebyggelse, n=78).

Fyrtiofem av 66 (68%) hannar upptradde i grupp
(12 hannar uteldmnade, se metodik). Av Tabell 1
framgar att adulta hannar upptriadde solitdrt i storre
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utstrackning dn 1K-hannar som oftare var i grupp
(>=4,470; df=1; p=0,034). Négon signifikant
skillnad mellan biotoperna kunde didremot inte pa-
visas.

Strider noterades hos 32 av 78 (41%) hannar.
1K-hannar var oftare indragna i strider jamfort med
adulta hannar (Tabell 1, %*>=6,63; df=1; p=0,010).
Skillnaden var signifikant dven vid test separat
i bebyggelse (x*=4,52; df=1; p=0,033), dock ¢j i
buskmark (x>=1,24; df=1; p=0,2473). Om man
betraktar stridernas karaktdr foreldg en signifikant
skillnad mellan biotoperna. “Intensiva strider” {o-
rekom oftare i bebyggelse, jamfort med buskmark
dér ”jakter” var vanligare (Figur 4: %>=17,98; df=1;
p<0,00001). Strider forekom vid 11 tillfdllen dven
med andra arter, samtliga trastfaglar. Adulta hannar
sags konfronteras med finschstenskvitta Oenan-
the finschii (2), blatrast Monticola solitarius (1),
svarthakad buskskvitta Saxicola torquata (1) och
rédhake Erithacus rubecula (1), medan 1K-hannar
stred med svarthakad buskskvitta Saxicola torqua-
ta (5) och buskskvitta Saxicola rubetra (1). Flerta-
let stred 1 buskmark och i samtliga fall utom 1 stri-
der mot rodhake, forefoll svarta rodstjdrtarna vara
mindre dominanta och blev vanligtvis bortkorda.

Séng registrerades hos 17 av 78 (22%) hannar,
men nigon signifikant skillnad mellan adulta han-
nar och 1K-hannar kunde inte noteras (x*=2,22;
df=1; p=0,1356). Tabell 1 visar dock att adulta han-
nar sjong mer frekvent i bebyggelse jamfort med
1K-hannar (bebyggelse; x*=6,99; df=1; p=0,0082,
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Figur 3. Antal hannar och hontecknade faglar av okant kén
(kon?) observerade i bebyggelse (urban) respektive busk-
mark.

Number of males and female-like birds of unknown sex (sex?)
recorded in urban areas and shrubland.
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Figur 4. Antal “intensiva strider” och “jakter” registrerade i
bebyggelse (urban) respektive buskmark.

Number of intensive fights” and “chases” in urban areas
and shrubland.

Tabell 1. Fordelning av grupper, strider och sang hos adulta hannar och 1K-hannar i bebyggelse respektive

buskmark.
Distribution of groups, fights and song activity by adult males and yearling males in urban areas respectively
shrubland.
Bebyggelse Buskmark
Urban areas Shrubland
Adulta hanar 1K-hanar Adulta hanar 1K-hanar
Adult males Yearling males Adult males Yearling males
Grupp* Group* 3 3 15 24
Solitdr Solitary 8 3 7 3
Strid Fight 4 10 6 12
Ej strid Non fight 10 3 18 15
Sang Song 9 1 2 5
Ej sang Non song 5 12 22 22
Antal hanar No. of males 14 13 24 27

* 3 adulta hannar, 7 1K-hannar i bebyggelse och 2 adulta hannar i buskmark har utelimnats (se material och

metoder samt resultat).

* 3 adult males, 7 yearling males in urban areas and 2 adult males in shrubland have been omitted (see material

and method respectively results).
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Figur 5. Antal hdga och ldga sdngposter registrerade i bebyg-
gelse (urban) respektive buskmark.

Number of high and low song posts in urban areas and sh-
rubland.

buskmark; ¥>=0,42; df=1; p=0,517). Samtliga
sangposter i bebyggelse var hogt beldgna pa hotell
och hus under byggnation, till skillnad fran busk-
mark dér hannarna oftast sjong lagt pa stenar etc.
(Figur 5: x>=10,12; df=1; p=0,0015).

Diskussion

Resultaten visar pa vissa signifikanta skillnader
mellan adulta hannar och 1K-hannar samt mellan
olika biotoper. Adulta hannar upptridde i hogre
grad solitdrt, var mindre stridsbendgna och sjong
mer i bebyggelse jamfort med 1K-hannar. Bebyg-
gelse karakteriserades i forhéllande till buskmark
av ldgre individtithet, hogre andel hannar, fler
“intensiva strider” samt sidngaktivitet uteslutande
fran hoga sdngposteringar. Detta indikerar att revir
huvudsakligen etableras av adulta hannar i bebyg-
gelse. Reviren dterfanns framfor allt i vegetations-
rika hotellomraden i kombination med hus under
byggnation. Mgjligen dr fodan i denna milj6 1attill-
géingligare, samtidigt som det finns béttre skydd for
predatorer jaimfort med i buskmark. Att hannarna
sjong fran hoga posteringar, torde ge dem bittre
forutséttningar att deklarera sin nirvaro gentemot
rivaliserande hannar. Att frimst 1K-hannar var
indragna i “intensiva strider” i bebyggelse, skulle
kunna tolkas som forsok att inta dldre hannars revir
eller skaffa sig erfarenhet infor framtida 6vertagan-
de, pé ett liknande satt som under hickningstid (jfr.
Andersson 1995). Landmann & Kollinsky (1995)
har hos svart rodstjart visat en hogre aggressivi-
tet bland 1K-hannar jamfort med adulta hannar. I
buskmark upptrddde hannarna ofta gruppvis dér
de uppvisade sociala beteenden tillsammans med
en stor andel hontecknade faglar, men dven med
konkurrerande arter. I de stridigheter som forekom

med fem andra arter trastfaglar, var alla utom rod-
hake dominanta 6ver svart rodstjért. Indikationer
pa reviretablering foreldg endast i ett fall i busk-
mark. Eftersom faglarna inte var individmairkta,
gar det inte att dra ndgra vidare slutsatser om re-
virstatus. Det &r inte heller mojligt att fastsla even-
tuella rorelser eller individutbyte mellan buskmark
och bebyggelse.

Figuerola m.fl. (2001) och Telleria & Perez-Tris
(2004) anger att rodhaken i Spanien under vintern
upptrider aldersuppdelat i olika biotoper. Cuadra-
dos (1995a) vinterstudier av svart rodstjart i sodra
Spanien, Overensstimmer till stor del med den
redovisade populationsstrukturen pa Cypern och
Kreta. Denne anger att svarta rodstjarten kan for-
svara stabila eller temporéra revir, men att majori-
teten upptrader flockvis i sociala icke-territoriella
system. Tétheten 1 Oppen terrdng som i huvudsak
hyste icke-territoriella faglar, var betydligt hogre
dn 1 mer varierat landskap med buskar, trid och
klippor dir de stabila reviren aterfanns. Av 35
adulta hannar holl fem stabila och sex temporira
revir. Endast en av 112 hontecknade, ej konsbe-
stimda féaglar, hdvdade ett temporért revir. Stabila
och temporira revir var snarlika till utseendet, men
stabila revir hade fler hoga utsiktsposter. Oavsett
revirstatus stannade drygt hélften av faglarna kvar
i sina omraden en stor del av vintern. 36% av han-
narna atervinde ortstrogna till foregdende ars plats,
medan siffran for hontecknade faglar uppgick till
11%.

Ortstrohet till vinterkvarteret dr en vanlig och
alltmer uppméarksammad foreteelse hos olika arter
(t.ex. Baillon m.fl. 1992, Catry m.fl. 2004, Belda
m.fl. 2007). Aven frdn Cypern finns flera exem-
pel pa att svarta rodstjartar vid denna arstid varit
ortstrogna samma platser, dir de bl.a. aterfingats
tvd ar i foljd (Cramp 1988). Ortstrohet innebér ofta
en tidig ankomst till Gvervintringsplatserna bland
aldre och erfarna individer, pd samma sdtt som i
héckningsomradena. Detta ger hemmaplansfavdrer,
vilket medfor dominansfordelar och storre fram-
gang, 1 synnerhet for dldre hannar som signalerar
hogre status genom speciella driktkaraktérer (Hol-
berton m.fl. 1990). Ménga studier i dvervintrings-
omraden har rapporterat att adulta faglar generellt
dr dominanta 6ver yngre individer (Ketterson 1979,
Ewald & Rohwer 1980, Piper & Wiley 1989).

Denna uppsats och Cuadrados (1995a) studier i
Spanien behandlar av allt att doma tva olika ver-
vintrande populationer med skilda geografiska ur-
sprung (Hempel & Reetz 1957, Erard & Yeatman
1967, Glutz & Bauer 1988, Landmann 1996). Trots
detta pekar resultaten samstimmigt pa att dldre
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hannar i vinterkvarteren uppvisar beteendemassiga
skillnader jamfort med yngre hannar. Kontroller av
ringmarkta faglar i Cuadrados studieomraden, in-
dikerar att adulta hannar har en signifikant béttre
overlevnad dn hontecknade faglar. Mgjligen ar
det sd dven pa Cypern och Kreta, som antytts av
Cuadrado, att endast de mest dominanta hannarna
formar hivda revir i ett fatal lampliga biotoper som
finns tillgédngliga. Studier av honors strategi for att
vinna individuella férdelar i en sadan situation, ar
av stort intresse och ett framtida forskningsfilt for
att erhélla en mer komplett bild av svarta rodstjar-
tens vinterekologi i Medelhavsomradet.
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Ett varmt tack riktas till Lars-Ake Flodin for
granskning av manuskriptet och hjdlp med statis-
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Summary

Territorial behaviour in winter quarters has not
been studied as extensively compared to territorial
behaviour during breeding. Competition for food
and protection from predators are two important
reasons for the development of winter territories
(e.g. Davies & Houston 1984, Kelsey 1989, Gwin-
ner et al. 1994, Cuadrado 1995a, 1997, Salewski
et al. 2002). Only one detailed study, conducted in
southern Spain, is available on the Black Redstart's
territorial behaviour during the winter (Cuadrado
1995a,b).

The purpose of this study was to investigate dif-
ferences in territory establishment between adult
and yearling males outside the breeding area dur-
ing the autumn. I chose Cyprus and Crete because
the Black Redstart does not breed there, but it is
common during the winter period (Stugg & Hearl
1998, Birdlife Cyprus). Territory possession prob-
ably augments survival in the winter quarters as it
does during breeding (e.g. Davies 1978). However,
different strategies in the establishment of winter
territories can be expected between separate age
groups (Holberton et al.1990). In many species
studied during breeding, older males signals with
different attributes and behaviour that they possess
better quality which often coincides with a higher
reproductive success than that of younger males
(e.g. Hill 1990, 1991, Andersson 1994, Moller
1994, Sundberg 1994, Qvarnstrom 1998). Older
males' higher status coincide with the choice of
a good territory, because they arrive earlier than
younger males (e.g. Studd & Robertson 1985,
Maynard Smith & Harper 1988, Moller 1988). In
some species females appear to choose a partner
based on male quality, while in other species ter-
ritory quality determines female choice (e.g. Ala-
talo et al. 1986, Bjorklund 1990). That older males
could signal higher status with better quality/re-
sources compared to younger males could be valid
also in the winter quarters (Holberton et al. 1990).
This study is one step to increase the knowledge
concerning differences between adult and yearling
Black Redstarts.
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Material and methods

The study was carried out during 6 days in Malia
on Crete 19-24 October 2002 and for a total of 19
days in Ayia Napa and Cape Greco on Cyprus dur-
ing the period 27 October—19 November during
three different years (1997, 2001 and 2003). Two
similar areas were selected on both islands, one ur-
ban site (0.6 km?) and one site in shrubland (0.3
km?). The urban areas consisted mainly of a mix of
hotel areas, older buildings and also house during
construction. The shrubland was characterised of
sparse and low vegetation with bushes in dry and
rocky terrain located near the beaches of the Medi-
terranean sea (Figure 1 and 2).

The study is based on 196 individuals. This sam-
ple included 38 adult males (2y or older), 40 year-
ling males (ly) and 118 female-like birds whose
sex could not be determined. The males were
identified by plumage characteristics or song (e.g.
Cramp 1988, Glutz & Bauer 1988). For an observa-
tion to be included the bird had to be observed for
at least 30 minutes. At each observation, formation
of groups, fights and song activity were noted. A
group was defined as clusters of 2—12 birds with
social interactions, which appear in dense or loose
groups with some ten meters between them. 12
males (3 adult, 7 yearlings in urban areas and 2
adult in shrubland) which appeared in groups of
two individuals were omitted because they were
involved in intensive territory fights and could not
be assigned to either belonging to a group or be-
ing solitary. A fight was defined as short chases
between two individuals (“chase”), or as an inten-
sive and obvious territory fight occurring during
a longer time without any other social behaviour
(“intensive fight”). With song activity I mean any
song heard from a male, without defining song in-
tensity. For the statistical tests, x>-tests (Yates cor-
rection) were done using Statistica 7.1.

Results

Higher individual density was observed in shrub-
land than in urban areas and 40 % of the birds were
determined as males (on average 1.3 individuals/
hectare and year respectively 0.2 individuals/hec-
tare and year, n=196). A significant larger propor-
tion of males were found in urban areas, while fe-
male-like birds dominated the shrublands (Figure
3, x*=16.10, df=1, p=0.001). The distribution be-
tween adult males and yearling males were numer-
ously similar within both habitats, even if it was
a higher individual density in shrubland (Table 1,
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on average 0.4 males/hectare and year in shrubland,
0.1 males/hectare and year in urban areas, n=78).

Forty-five of 66 (68%) males appeared in groups
(12 males been omitted, see Material and methods).
Table 1 shows that adult males appeared solitary
more often than yearling males, which were mostly
in groups (x*>=4.470, df=1, p=0.034). I found no
significant difference between the habitats.

Thirty-two of 78 (41%) males were involved in
fights. Yearling males were more often involved
in fights compared to adult males (}>=6.63, df=1,
p=0.010). The difference was significant even when
tested in separately in urban areas (x*=4.52, df=1,
p=0.033), but not in shrublands (}>=1.24, df=1,
p=0.2473). If the character of the fight was con-
sidered, there was a significant difference between
the habitats. “Intensive fights” were more common
in urban areas, compared to in shrubland where
“chase” was more common (Figure 4, %>=17.98,
df=1, p<0.00001). In 11 cases, fights with other
species were observed, all with members of the
family Turdidae. Adult males interacted with Fin-
sch’s wheatear Oenanthe finschii (2), Blue Rock
Trush Monticola solitarius (1), Stonechat Saxicola
torquata (1), and Robin Erithacus rubecula (1),
while yearling males were observed fighting with
Stonechat Saxicola torquata (5) and Whinchat Sax-
icola rubetra (1). The majority of the fights were
observed in shrubland and in every case, except in
fights with Robins, Black Redstart were subdomi-
nant.

Singing activity was observed in 17 of 78 (22%)
of the males, but any significant difference be-
tween adult males and yearling males could not
be demonstrated (x>=2.22, df=1, p=0.1356). Table
1 show however that adult males sing more fre-
quently in urban areas compared to yearling males
(urban areas; %>=6.99, df=1, p=0.0082, shrubland;
x*=0.42, df=1,p=0.517). All song perches in urban
areas were placed at high levels on hotels and con-
struction sites, in comparison to shrublands where
the males often sang from low places (Figure 5,
x*>=10.12, df=1, p=0.0015).

Discussion

The results show some significant differences be-
tween adult and yearling males and also between
different habitats. Adult males were found solitary
more frequently, they were fighting less and they
were also singing more often in urban areas com-
pared to yearlings. Urban areas were, in compari-
son to shrublands, characterised by lower individual
density, higher proportion of males, more “inten-



sive fights” and also more singing from high song
perches. These results indicate that territories are
mainly established by adult males in urban areas.
In shrubland, the males often appeared in groups
where they interacted in social behaviours together
with a high proportion of female-like birds, but
also with other species.

Figuerola et al. (2001) and Telleria & Perez-
Tris (2004) show that Robins during the winter
appeared with separated ages in different habi-
tats. Cuadrado’s (1995a) winter studies of Black
Redstart correspond to the described population
structure on Cyprus and Crete. Site fidelity often
involves an early arrival to the winter sites among
older and experienced individual, in a similar way
to what happens in the breeding areas. This can
result in stronger dominance and higher success,
especially for older males that signal higher status
with plumage traits (Holberton et al. 1990). Many
studies in winter areas have reported that adult

birds in general are dominant over younger indi-
viduals (Ketterson 1979, Evald & Rohwer 1980,
Piper & Wiley 1989).

This study and Cuadrado’s (1995a) study in
Spain treat two different winter populations with
separated geographical origin (Hempel & Reetz
1957, Erard & Yeatman 1967, Glutz & Bauer 1988,
Landmann 1996). In spite of that, the results show
that older males in the winter quarters behaved dif-
ferently to younger males. Recoveries of ringed
birds in Cuadrado’s study area indicate that adult
males have a significantly better chance of survival
than female-like birds. This is possibly the case on
Cyprus and Crete, as also is indicated by Cuadra-
do, that only the most dominant males are capable
to maintain territories when suitable habitats are
scarce. Studies of female strategies to gain indi-
vidual advantages in such a situation are of great
interest to get a more complete picture of the Black
Redstart winter ecology in the Mediterranean.
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Epimeletic behaviour in airborne Common Swifts Apus apus: do

adults support young in flight?

Epimeletiskt beteende hos flygande tornseglare Apus apus. hjdlper vuxna de unga

i flykten?

OLLE TENOW, TORBJORN FAGERSTROM & LARS WALLIN

Seven cases of presumed epimeletic behaviour of adult
Common Swifts toward flying young were recorded.
The behaviour varied from adults escorting the young,
over episodes when part of the colony swirled around the
newcomer, to instances when an adult touched the young
from below. A flying dummy was also encircled when
exposed to adults. An eighth case was a non-aggressive
behaviour of a migrating Swift toward a fledged solicit-
ing House Martin. The behaviour seems to be a parallel
to the care-giving (epimeletic) behaviour in cetaceans,
e.g. dolphins, and is therefore seen as an airborne epime-
letic behaviour. The Common Swift and dolphins have
adapted to elements which are extreme to birds and mam-
mals. If a Swift fledgling falls to the ground or a new-

Abstract

born dolphin (or an injured adult) sinks in the water, each
will succumb. Over evolutionary time, therefore, epime-
letic behaviour should have been favoured. The identical
behaviour of adults of different animal taxa in different
environments is here seen as behavioural convergence.
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Introduction

When young Common Swifts Apus apus make
their first, unsteady flight, they may be approached
rapidly and closely by adults of the colony. This
behaviour has been interpreted as aggressive (e.g.
Goethe 1939). Here we report on such behaviour
but interpret it as epimeletic.

Epimeletic (Greek: care-giving) behaviour
(Scott 1958) has been studied extensively in ceta-
ceans (whales, dolphins and porpoises) (Caldwell
& Caldwell 1966, Connor & Norris 1982, Gow-
ans, Wiirsig & Karczmarski 2007). Care-giving is
widespread in vertebrates including fish and in in-
vertebrates e.g. insects (Guyot 2004). In this sense,
it means feeding, protecting and/or defending
offspring by parents. In a more specific sense, as
studied in cetaceans, epimeletic behaviour is care
given by adults, often collectively, to adults and
non-relatives as well as to offspring, as a response
to care-soliciting behaviour (Scott 1958, Caldwell
& Caldwell 1966).

Following Scott (1958), Caldwell & Caldwell
(1966) discriminated between two types of epime-
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letic behaviour in cetaceans, “nurturant” if care is
directed toward young, and “succorant” if directed
by adults to adults. Succorant behaviour was broken
down into (i) “standing by” which is to remain in
or approach the area of a distressed species mem-
ber but without rendering assistance, (ii) “excite-
ment” includes approaching an injured comrade
and showing hyper-excitability or distress , and (iii)
“supporting behaviour” is when one or more ani-
mals support an injured individual in body contact
at the surface. Distress may be vocalized or silent
(Caldwell & Caldwell 1966). Succorant behaviour
involving two different species has sometimes been
seen (Caldwell & Caldwell 1966) which has been
characterized as “spill-over” reactions (Norris &
Dohl 1980).

Like many cetaceans, Swifts are gregarious and
live in large colonies where nesting sites abound.
Similarly, they join in coordinated social behaviour,
e.g. what is known as “screaming parties” which
circle the breeding place. Swifts are adapted for
high speed flight and an airborne life. Compared
with most other aerial feeders as hirundines (e.g.
House Martin Delichon urbica and Barn Swallow



Hirundo rustica), Swifts have a low manoeuvrabil-
ity and are unable to fly at lower speeds (Chantler
2000, Henningsson, Spedding & Hedenstrom
2008). Swifts spend most of their time in the air,
occasionally also mating there as well as roosting at
high aerial altitudes (Bromhall 1980, Tarburton &
Kaiser 2001, Backman & Alerstam 2001; see also
Holmgren 2004). If fallen to the ground, a Swift
with its long wings and short legs will get on the
wing again with some difficulty (young Swifts, see
Schulte 2000). Swifts exist under conditions which
are imperative and similar to those of cetaceans in
spite of the two animal classes living in two differ-
ent elements, however both fluid and non-support-
ing, i.e. if not at once being able to fly or to swim,
respectively, the young will fall victim to predation
(Figure 2) or drown.

Our observations are from central Sweden. Most
of them were made in companionship with named
witnesses (see abbreviations and Acknowledge-
ments). By comparing with cetaceans, we put
Swift behaviour in an evolutionary context. In spite
of technical difficulties with respect to documenta-
tion (see below), we see the possible prevalence of
epimeletic behaviour in the Swift as a hypothesis
that should be testable.

Observation sites and observation
opportunities

The observations span more than 30 years. Most of
them were made at a summer house named “Rian”
at Frosaker, Visteras Commune at Lake Mailaren
(59° 32' N, 16° 44' E) and some at Mosstorp, a
homestead at Almunge, Uppsala Commune (59°
55' N, 18° 08' E). Rian is situated on an “islet”,
about 150x60 m in size, formerly surrounded by
arable land, since 1989 by a golf course. The “is-
let” is directed in an approximately N—S direction
(Figure 1). Eight hundred metres to the SE lies the
Frosaker cove which is a part of Lake Mélaren. The
“islet” is surrounded to the N, W and SW by groves
and beyond those there are forests. To the NE and
E there is open land as also to the SE right on to
the cove.

The roofs of the buildings on the “islet” are of
convex tiles. Varying over the years, three to five
pairs of Swifts have nested under the tiles of Rian
or in openings under the eave (4 m above ground).
In recent years, single pairs have also bred under
the tiles of the smithy and the privy (Figure 1;2-2.5
m above ground). One pair regularly breeds in hol-
lows high up in each of the two oak trees (Figure
1). Furthermore, one or two pairs have every year

bred under the tiles or the eave (Figure 1; about
3.5 m above ground) of the cottage (most breed-
ing evidenced from droppings). Thus, screaming
parties of about 20 birds may circle the Rian and
sometimes more than 50 birds may join over the
site. Every year, House Martins colonize the mill
and from time to time also the transformer house
and the barn. Occasionally, however not in recent
years, Barn Swallows have bred in the smithy.

Mosstorp is a small farm homestead situated on
the southern slope of a moraine ridge extending
in a roughly N=S direction. About 50 m north to
the house there is a coniferous forest, whereas the
rest of the vicinity is open fields. Like at Rian, the
roof is tiles, but, in addition, about 10 nest-boxes
have been erected on the walls (approx. 4 m above
ground) to facilitate for the Swifts to breed. De-
spite the tiles being freely accessible to the Swifts,
no single pair has ever bred under them. Instead
eight pairs breed in the nest boxes. Just as at Rian,
the Swift population in the surroundings is reason-
ably large, and screaming parties of 30—40 birds are
frequently seen around the Mosstorp homestead.

The “next door” neighbourhood to the Swifts
has offered opportunities for chance observations.
Once suspicion of epimeletic behaviour in the Swift
arose, summer residents on the Rian “islet” have
become more observant on peculiarities in Swift
behaviour and have joined in an intermittent and
informal observation team. This also implied that
when fledglings were found on the ground, they
were handed over to one of us (O.T.) for hand-rais-
ing. They were fed balls of vitaminized and mois-
tened mince (however, for a more suitable food, see
Matthes 2006) mixed with small insects when such
were available or with commercially available ant
pupae. Three of the few juveniles picked up (7 ju-
veniles over >30 years, including one which could
fly immediately), died soon because they were
too exhausted or severely injured. The three birds
which grew to be fledged were released, if possible
when members of the Swift colony were flying in
the vicinity to see the reactions of adults towards
the young bird. When released, the birds were
gently passed into the air. No release was made at
Mosstorp.

Some experiments were performed in the 1980s
and 1990s. In order to elicit responses of fly-
ing adults, a free flying dummy with rubber-band
driven flapping wings was used (a toy named “Tim
de Ruymbeke” by Ets G. de Ruymbeke, Marseille,
France). Two models were tested, the original
toy and a toy specimen reshaped to and coloured
as a fledgling and of the same wing span, i.e. 40
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Figure 1. A bird’s-eye view of the “islet” where the behaviour of Common Swifts was observed. Buildings named in the
text are the “transformer house” at the southern end of the “islet”, the “smithy” and the “privy” just north of Rian, and the
“cottage” at the northern end. At each of the cottage and the Rian an old oak tree is growing. The elongated building with a
pointed roof is the “mill” and the large building to the east, the “barn”. At the southern margin of the photo three ponds are
seen. The “grove” is at the western margin just south of the narrow, E-W running road. (Copyright: Lantmiteriet, SE-801 82

Giévle, Sweden.)
Observationsomrddet Rian ur fagelperspektiv.

cm (Figure 2). Apart from giving opportunities to
observe responses of adults present, the intention
with the model experiment was to take photos of
responses. These experiments were performed at
Rian and Mosstorp. Reactions were seen but pho-
tographing failed due to the short duration of the
flight of the models. In 2007, various free flying
fixed-wing aeroplane models, propeller-driven
by in-built electrical batteries, were also tested at
Rian. Their wing-spans were from 30 to 45 cm. The
models (Silverlit Electronics) were commercially
available.

In addition, a request for independent observa-
tions was sent out on a national level by the web
sites of Club300 Brevduvan and SOF (The Swed-
ish Ornithological Society) on 30 January 2008.
Two observations were received, one reported be-
low under Independent observation and one under
Discussion.
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Figure 2. The dummy and the original toy model used to eli-
cit epimeletic behaviour in Swift. On top, remains of a Swift
fledgling that fell victim to a raptor close to the “Rian” (July
2007).

Modellen och leksaken som anvindes i forsoken att utlosa
epimeletiskt beteende hos tornseglarna. Overst resterna av en
flvgg unge som foll offer for en rovfagel vid Rian i juli 2007.



Observations with fledglings

There are seven observations of notable behaviour
of Swifts towards fledglings and one towards a
Swift of unknown age.

(1) Undated observation, probably in 1974 or
1975. An almost full-grown fledgling was found on
the ground near the barn. It was hand-raised (M. M.
and R. M.) and subsequently released from the “is-
let”. It was conspicuous, and therefore noted, that
when it ascended above the cottage and the oak tree
at the northern end of the “islet”, it was accompa-
nied tightly from below as well as vividly encircled
by adult Swifts. (M.M)

(2) 17 July 1979. The following observation
gave rise to the idea of epimeletic behaviour in the
Swift. A well developed fledgling was found on
the ground beneath one of the nests on the south-
ern side of Rian. In this case the young bird was
thrown straight off into the air toward a stubble-
field between Rian and the barn. The bird lost
height rapidly and the flight seemed to end on the
field. Simultaneously, an adult Swift began a fly-
in to the nest and met the fledgling. The adult im-
mediately turned and caught up with the fledgling
and touched it two or three times. This occurred
very rapidly. For each touch, the young bird gained
height and finally reached a secure altitude. Tightly
encircled by several adults, it wheeled above the
field between the “islet” and the barn until it and
the flock, which thinned successively, disappeared
towards the Frosdker cove. The young bird was
distinguished from its somewhat smaller size and
blunt wing tips. This occurred at day-time, the sky
was overcast and there was a weak wind from south
(O.T. and C.T.)

(3) Undated observation from the early 1980s.
In 1980-1997 surveillance was less effective. Two
of the three young Swifts which died (see above)
were picked up during this period. However, there
is one incidence:

One Swift had been trapped in the loft of the cot-
tage, the bird probably coming from one of the two
usually inhabited nests under the roof. The loft was
dark except for the day-light from a window at the
southern gable. Outside the gable several Swifts
were circling. When the window was opened, the
trapped Swift flew out and was immediately encir-
cled by Swifts “as if they waited for the bird”. The
observer supposed that the Swifts outside could
have seen the trapped bird through the window.
Whether the Swift was an adult or a fledgling is not
known (E.L.).

(4) 15 August 1998. On 19 July, a young Swift,

still with blood quills was found on the ground at
the western side of the Rian. The young was raised
until it seemed fully grown and made spontaneous
attempts to fly. Our intention was to release it in
the presence of adults. However, we had to leave
in the middle of the day when all adults were away.
After having been hand-launched on the western
side of the Rian, the young bird first lost height
heading towards a pond on the golf course. Just be-
fore crashing into the water, as it seemed, it turned
north and ascended and reached the “grove” (Fig-
ure 1) at about tree height where it turned south.
At that moment, an adult precipitated from the up-
per air-space, flew along-side and tightly with the
young for a while and then returned to upper air.
After this short visit of the adult Swift, the young
Swift wheeled once more over the golf course then
headed towards the cove at increasing altitude.
After having passed the mill, it was again visited
shortly by an adult coming from above. Then the
young bird was out of sight. No voices were heard
from the Swifts. It was impressive to see how rap-
idly the fledgling improved its flight, from being
unstable initially and with rapid wing-beating, to
be balanced and effective, even with intermittent
gliding. (O.T., C.T., B.T., B.H. and A.H.)

(5) 13 August 2000. A nearly full-grown fledg-
ling was found on the ground on the northern side
of the Rian on 8 August and was hand-raised. In
the afternoon of 13 August, it was thrown into the
air over the golf rough W of Rian. It took well on
the wing, turned around the transformer house and
passed the mill. We followed it running. When
the fledged young approached the barn and flew
over it, adults met, probably coming from a flock
shortly before seen SE of the barn. The young bird
gained height, seemingly from touches (D.M.). It
may have heard this flock already when released
and therefore headed towards it. (O.T., R.M., JM.
and D.M.)

(6) 29 July 2002. In the evening there was
great excitement among more than 50 Swifts that
swarmed at the southern side of the Rian. At about
half an hour after sunset, one of the nestlings that
previously had been peeping out from its nest-hole
under the roof on the southern side, flung itself into
the air and flew towards the transformer house.
Against the bright sky, we could see that an adult
Swift touched the young bird so that it staggered
a little. From the beginning, several adults escort-
ed it until finally only one stayed at its side when
the birds came out of sight. The young bird had a
smaller wing-span than the adult Swifts, looked
fatter and flew unsteadily. The sky was clear, it was
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warm (18-19°C) with a weak wind from E. (O.T.
and D.M.)

(7) 2 September 2007. At about 2:15 p.m., a
Swift was seen making fly-ins towards the eastern
gable of Rian. When checking, we discovered that
a new-fledged House Martin perched in the small
space between the roof ridge and the top of the ver-
tical mid-stock of the eastern gable. The sky was
overcast and the weather windy with intermittent
light rain from SW. The fledged bird had probably
come from the colony of House Martins breeding
under the roof of the mill and had made an emer-
gency landing for shelter. Several adult Martins
still occurred at the mill. During about a quarter
of an hour, the Swift made more than five fly-ins
towards the fledgling, coming from the open area
to the east. It did not take hold but just passed and
turned out again about half a meter from the young.
Now and then an adult House Martin flew in and
fed the young bird which was constantly calling
and sometimes begged with shivering wings. Pho-
tos were taken of the House Martin and the Swift
but we did not manage to document the meeting of
the two birds and did not catch whether the intense
begging was also directed towards the in-coming
Swift. Finally, the Swift left. (O.T. and B. T.)

(8) Independent observation (Stefan Asker, an-
swer 31 January 2008 to a national request). “This
occurred two or three years ago at our summer
house at Seberneby on the “Alvar”, an open area in
the southern part of the Isle of Oland. My daughter
found a Swift on the ground beneath the tiles under
which the birds breed. It was a young bird, typically
with unworn light-bordered feathers. I launched it
into the air. Immediately, one of the adult swifts
came to assistance and very clearly pushed the
young repeatedly from below. Another Swift flew
rather close to the young. After the pushing, the
young circled around with the 10 or so adults of the
colony. At the beginning, the flight of the young was
unsteady but together with the adult Swifts it rap-
idly became easy. It was in July/August on a sunny
morning with clear sky. The tiles under which the
Swifts breed are 2.5-3 m above the ground. There
are low apple trees and bushes around the house
and there are no other houses in the vicinity except
for an old stone building.”

Experiments with dummies

Swifts reacted to both variants of the rubber-band
driven model. The dummy was thrown into the air
or launched from the roof of Rian and the house at
Mosstorp. When the flapping dummy sank toward
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the ground, Swifts dived collectively towards it, in
cases even down close to the ground before they
ascended (Mosstorp, 2 June 1982). The tests gave
similar results in both colonies. Reactions occurred
in early June as well as in July and early August.
It was further noted that passing Barn Swallows
(in summer) and migrating Swifts in August did
not respond. However, the frequency or intensity
of these reactions or the lack of reactions was not
studied systematically. Preliminary observations
with the fixed-wing models indicated that they
were less enticing than the flapping models.

Discussion

At our sites, Swifts nest a few metres above ground
close to people in an open landscape (Figure 1)
where the course of events can be followed even
on foot (15 August 1998; 13 August 2000; 29 July
2002). Thus, we have ample opportunities to ob-
serve Swift behaviour at close distance, which is
not always the case in urban areas. In addition,
in most cases, fledglings were released when
adult Swifts were present (undated observation
1974/1975; 17 July 1979; 29 July 2002). This also
applied to the independent observation and the
dummies. We have seen Swifts coming in from far
away (15 August 1998) as well as from ambient air
space (29 July 2002) to fly alongside fledglings on
their first flight. In another observation, the fledged
young and adults may have sought each other from
a distance (13 August 2000). The short meetings
of a fledged young and adults on the 15 August
1998 were the most clear cut case of a seemingly
epimeletic behaviour because it was not followed
by any other behaviour of the adults. Observa-
tions of similar kinds were reported by Tarburton
& Kaiser (2001). They wrote: “The three (young)
that we induced to fly all left within 20 min. One
went up and was met momentarily by two others
and then headed west. The second was also closely
inspected by another swift for a moment [.....]. The
third one was the orphan and it too was given a wel-
coming inspection by another swift as it flew to the
west”. In three cases (the two undated observations
and 17 July 1979) and in the independent observa-
tion, part or all of the Swift colony engaged in vivid
circling around the newcomer as well as in one of
the dummy experiments when adults followed the
dummy close to the ground.

Some of the circlings were preceded by body
contacts (17 July 1979, 13 August 2000, 29 July
2002). These touches were very rapid and it was
not possible to catch from which direction they



came. In the case of the 17 July 1979 observation,
the fledgling should at once have tumbled down
to the ground if the touches had been from above
and aggressive as we thought instantly. Instead, it
gained height. Thus, we concluded that the touches
were from below. The same applies to the observa-
tion on 13 August 2000. These indications are sub-
stantiated by the distinct pushing from below seen
by Stefan Asker (Independent observation). One
purpose of provoking adults to react on the dum-
mies was to take photos of touches (which failed,
see above) and by that document from which direc-
tion they came.

The reaction of the Swift to the fledged House
Martin on 2 September 2007 is hard to interpret.
The “islet’s” own Swifts had left already in the
middle of August and the Swift should have been a
migrating individual which continued its migration
after the visit. It was a day of gusty winds and in-
termittent light raining. Normally, fly-ins for roost-
ing occur well after sunset in late summer (Holm-
gren 2004). In this case they occurred in daylight
in early afternoon. The vigorous flight of the Swift
and the many fly-ins without any attempt to hang
up indicated that it neither intended to roost for the
day nor to perch due to exhaustion. The Swift is an
aggressive bird and it could easily have chucked
out the House Martin as we have seen Swifts do
with chicks and nests of the Spotted Flycatcher
Musicapa striata nesting on the top of the vertical
mid-stock of the western gable of Rian. However,
fights among Swifts or with House Sparrows Pas-
ser domesticus or Tree Sparrows Passer montanus
mainly concern nesting places after the Swifts” ar-
rival to breeding grounds in early summer. Thus, it
seems unlikely that a migrating Swift in September
should spend time and energy on any aggressive
behaviour.

Swifts sometimes harass birds of prey that pass
their air territory, i.e. following or circling around
the predator, although from a respectful distance.
Could the reactions to the dummies have been har-
assment? The shape of the dummies was the same
as that of a Hobby Fualco subbuteo however with a
wing-span of only half of the Hobby's (Figure 2).
We have seen Hobbies both take and un-success-
fully chase Swifts at Rian (O.T.) and at Mosstorp
(T.F) (cf. Figure 2). Because the Swifts approached
the dummy very closely rather than keeping a dis-
tance, we assume that the responses of adult Swifts
to the flapping dummies were of the same kind as
their responses to fledged young (if not of curiosity
or just for fun). On the other hand, when confronted
with the fixed-wing models which fly rapidly and

excellently, the Swifts may have hesitated to ap-
proach.

Obviously, as we see it, there is a remarkable
parallelism in the behaviour of the Swift with care-
giving in cetaceans. Therefore, the terminology
for cetacean behaviour is applied to the Swift. Ac-
cordingly, the “well-coming” (Tarburton & Kaiser
2001) and escorting of the young that we have seen
(15 August 1998 and 29 July 2002), as well as the
reactions to the dummies, are assigned to “stand-
ing by” and the vivid circling of colony members
around newcomers (the two undated observations,
17 July 1979 and 13 August 2000) and the dummy
to “excitement”. The pushing from below of new-
fledged birds by adults is seen as “’supporting be-
haviour” (17 July 1979, 13 August 2000 and the
independent observation). Concerning the repeated
fly-ins of the Swift towards the new-fledged House
Martin on 2 September 2007, we note that this oc-
curred across the border between two widely sepa-
rated taxa (Apodiformes and Passeriformes) but
make no interpretation other than that the behav-
iour seems to have been non-aggressive.

We have found four published observations on
similar behaviour as we have described here. One is
the “welcome” ceremony reported by Tarburton &
Kaiser (2001, see above). Two others are on adults
touching fledglings wing to wing or flying close to
them (Wendt 1988, Hampe 1990). This occurred
regularly when the young were hand-launched at
day-time, in several cases far from where the young
were born (Hampe 1990). According to both ob-
servers, it is unlikely that the touching or escorting
adults were parents to the fledglings. This should
also apply to the adults observed in 1974 or 1975
(undated) and on 15 August 1998. Compare also the
reactions of the Swifts to the dummies. The fourth
is by Goethe (1939), see below. Thus, attention may
be collective just as in dolphins (e.g. Gowans et al.
2008). Perrins (2002) notes that fledglings may not
receive further parental care from the moment that
they leave the nest. However, we hypothesize here
that a form of care resembling epimeletic behaviour
in cetaceans may indeed prevail in Swifts, although
the evolutionary explanation may be different.

All observations except one (29 July 2002) were
made at day-time when adults are on the wing to
meet fledglings. However, the large majority of
fledglings depart at late dusk when no parents or
adults are around (Kaiser 1984, Perrins 2002, Erich
Kaiser pers. comm.). This may seem incompatible
with any evolution of an airborne care. Nonetheless,
the observed behaviour is repeated in a stereotyped
manner, whether a fledgling is hand-launched at
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day-time or departs spontaneously at dusk, or when
a dummy is launched. This indicates a long adap-
tive tuning.

It is notoriously difficult to study Swifts and ce-
taceans in their natural elements, the upper air and
the deep sea water. Much of their behaviour there-
fore remains unknown. The reasons for the scarcity
of published reports on adult/fledgling interactions
in the Swift are at least five-fold: Swifts have nest-
ed under tiles close to Man for only a short time
(in Sweden, mainly since the beginning of the 19th
century after tiles were introduced: Fagerstrom
1988, Svensson 1999), optimal local setting for ob-
servations is rare, the different types of behaviour
are rare, they occur very rapidly, and naturalists
observing them are rare. In contrast, written-down
hearsays on cetacean behaviour go back into an-
tiquity (Aristotle, in Caldwell & Caldwell 1966),
followed by evidences told by whalemen and in
recent time replaced by scientific documentation
(e.g. Kellogg 1961, Caldwell & Caldwell 1966,
Norris & Dohl 1980, Connor & Norris 1982). Such
meetings with the large and, compared with Swifts,
slow-moving animals have offered opportunities to
observe behaviour details despite difficulties (e.g.
Felix 1994, Ritter 2007).

A life in the air seems to have brought about a
more sophisticated epimeletic behaviour in the
Swift than in, e.g., passerine birds. Many passer-
ines nest in forests and when a fledgling leaves the
nest and falls to the ground, it can partly fly, partly
climb a tree and reach security and there obtain
continued feeding from its parents (cf. the House
Martin, 2 September 2007). In contrast, the new-
fledged Swift has to enter the air successfully, ei-
ther by itself or, according to our hypothesis, with
assistance from parents and/or part of the Swift
community, and thereafter feed itself.

This behaviour seems to be specific to the Com-
mon Swift (but could conceivably prevail also in
other Apus species). To our knowledge, there is
nothing the like in, e.g., passerines which obviously
do not need it. As one exception, in another aerial
feeder, the House Martin, both a parental and a col-
lective airborne care of its young has evolved (Lind
1960). In a taxonomically more distant family,
Alcidae (Alciformes), the fledglings of some spe-
cies are in a predicament similar to that of young
Swifts. When the half-grown young of the Com-
mon Murre Uria aalge and the Thick-billed Murre
U. lomvia jump from high cliffs and try to fly to
the sea, some drop to the stony shore between the
cliff and the sea and run the risk of being severely
injured or fall victim to predation. In these species
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and in the Little Auk Alle alle, parents escort their
offspring during the flight to the water (Harding,
van Pelt, Lifjeld & Mehlum 2004, “Ut i naturen”,
Norsk Rikskringkasting January 8§, 2008 http://
www.l.nrk.no/nett-tv/klipp/324045). In addition,
there are unambiguous observations of Uria spp.
parents pushing their fledging young from below
(Lars von Konow, pers. comm., see Appendix) or
carrying them airborne to the sea (Ossian Olofsson
1925, see Appendix) which corroborate old obser-
vations (Serensen 1859, Hans Christopher Miiller
1862 in von Droste 1869). It has also been shown
that breeding Thick-billed Murres sometimes
adopt unrelated eggs and chicks (Gaston, Eberl,
Hipfner & Lefevre 1995 ) and, as a consequence,
most probably guide these unrelated fledglings to
the sea in due course.

One alternative to our interpretation is that the
close approach of adults to fledged young Swifts
is an act of aggression (Goethe 1939, Erich Kaiser,
pers. comm., Jan Holmgren, pers. comm.). Mob-
bing and even killing of conspecifics that behave or
look abnormal is well documented (Goethe 1939).
According to the “aggression hypothesis”, the ini-
tially unstably flying young Swifts are perceived to
be abnormal and are therefore met with aggression.
The same should apply to the Herring Gull Larus
argentatus (Goethe 1937, p. 43). Each interpre-
tation might include that curiosity is involved. It
is a lot of subjectivity in either interpretation (cf.
Swift/bat encounters, Nédfe 1997) and neither can
be settled until details of behaviour have been doc-
umented unequivocally. However, airborne epime-
letic behaviour is found in other bird orders (see
above). Pushes from below occur in alcids. The
young Swift which left spontaneously at dusk (29
July 2002) did not hesitate to meet the excited flock
outside. The same applies to the trapped bird (un-
dated observation, early 1980s) which could have
been an adult Swift. It is also evident that young
Swifts may be visited and encircled after that a sta-
ble flight has been achieved (e.g. 15 August 1998,
the independent observation). Further, the fly-ins
towards the young House Martin did not seem ag-
gressive (2 September 2007). We find that this and
the parallelism with alcids point at an epimeletic
rather than an aggressive behaviour and that the
“epimeletic hypothesis” has the greatest explana-
tory power for a diversity of behaviour.

Over evolutionary time, cetaceans and Swifts
have adapted to a full-time (or almost full-time)
dwelling in an environment which was extreme to
mammals and birds. During this time, an increasing
ability to assist and prevent offspring from drown-



ing and falling to the ground, respectively, should
have been a fundamental positive selective force.
In dolphins there is a sophisticated parental coop-
eration among females. Newborn can swim but are
often supported from below by the mother (Cald-
well & Caldwell 1966, Darling & Taber 2001).
When the foetus was expelled, adults swam under
and to each side of the rising infant, apparently to
secure that it reached the surface safely (Caldwell
& Caldwell 1966, Connor & Norris 1982). One
can note the close similarity in behaviour of Swifts
surrounding the young from below and from the
sides when it ascended in the air (undated observa-
tion 1974/1975). An identical behaviour in the two
cases may be explained as a behavioural conver-
gence as a response to an identical lethal threat to
the newcomer in the sea and in the air, i.e. to sink.

It seems likely from the available evidence that
adult Swifts will approach and attempt to rescue
any fledgling as their own offspring that they per-
ceive to be at risk of sinking to the ground. Swifts
do not recognize their own offspring (Erich Kai-
ser, pers. comm.). Hence we hypothesize that this
behaviour is to a high degree misdirected parental
care (as in the Thick-billed Murre; Gaston et al.
1995) although in effect non-parental. In evolution-
ary terms this would imply that the adults perform a
truly altruistic behaviour in case non-related fledg-
lings are at stake, and a non-altruistic one when
their own offspring are at stake. The probability
of either category would be roughly a function of
colony size N, with 1/N being the probability of
non-altruistic behaviour and 1-1/N the probability
of altruistic behaviour.

How can the seemingly altruistic behaviour be
explained in terms of individual selection? We sug-
gest that there has been an evolutionary advantage
to this behaviour, despite the implied element of
altruism. First, the epimeletic behaviour is likely
to have been rather “cheap” for the adults, i.e. the
costs of performing a rescue operation are likely to
be small. Hence, from a cost-benefit point of view
this behavioural trait could evolve even if the altru-
istic element was substantial. Second, during much
of the evolutionary history of Swifts, the altruistic
element may in fact have been small because Swifts
originally nested in sparse tree holes (as they still
do in northern Scandinavia), suggesting a small N-
value (with N=1 the altruistic element disappears
altogether).
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Sammanfattning

Ursprungligen var tornseglaren Apus apus L. en inte
sa vanlig urskogsfigel som hickade i glest spridda
gamla hackspettshal. En revolution dgde rum néir
taktegel borjade anvindas allt mer fran 1800-talets
borjan. Med det storre utbudet av ldmpliga boplat-
ser under det kupiga teglet kunde glesbygdsbon bli
en utpriglad kolonibildare och populationerna 6ka-
de kraftigt. Tornseglarna tillhér nu véra mest syn-
liga faglar dér de kretsar hogt i det bla eller hogljutt
och halsbrytande formationsflyger runt husen och
ndr andra faglar slutat att horas, hors tornseglarens
”screaming parties” sommaren ut.

Trots denna se- och horbara nirvaro har tornseg-
laren varit och &r fortfarande en gatfull och okénd
fagel. Artens extrema anpassning till ett konstant
luftburet liv, frénsett hickningstiden, gor den svar-
studerad. Livet i luften har inneburit flera specialan-
passningar som man trots svéarigheterna nu kidnner
till och har dokumenterat. Maximala flyghastighe-
ten matchas bara av huvudfienden lérkfalken och
ndgra arter till. Faglarna kan para sig i flykten.
Overnattning sker ibland hdgt upp i natthimlen.
Men de kan ocksé hdnga upp sig for vila pa viggar
och murar och i 16vverk. Bland det gatfulla finns
t.ex. varfor kolonins vuxna féglar ibland snabbt och
néra uppvaktar ungfiglar under flygdebuten. Det ér
temat for var uppsats.

Om tornseglaren dr svarstuderad 1 sitt ritta ele-
ment dr den desto ldttare att komma inpa livet nér
den hdckar eftersom den delar bostad med oss
sjdlva. Genom att inifrdn och osynligt for faglarna
studera familjelivet har man ldrt mycket om for-
dldrars och ungars beteenden. En kunskap som ar
relevant hér &r att flertalet ungar lamnar boet sent
i skymningen, mdjligen som en anpassning s att
de osdkert flygande ungfiglarna inte ska dodas av
dagrovfaglar. Man vet ocksa att vil utflugen maéste
den unga tornseglaren soka foda sjilv.

En nackdel med den extrema anpassningen ar att
tornseglaren vid laga hastigheter har svart att flyga
och mandvrera och skulle den hamna pa marken
kan den ha svért att ta sig upp igen. De langa ving-
arna hindrar och den kan inte som en tétting ta sats
med sina korta ben (latinets apus = utan fot). En



vuxen kan dnda komma pé vingarna igen om den
inte hindras av vegetationen men en flygg ungfagel
kan latt bli byte for rovdjur (Figur 2).

Har rapporterar vi om dldre tornseglares “upp-
vaktning” av flygdebuterande ungfaglar och tolkar
beteendet som epimeletiskt. Epimeletiskt (fran gre-
kiskan: vardgivande) beteende visar de flesta djur-
arter mot sin avkomma, d.v.s. vardar, skyddar och
forsvarar sina dgg och/eller ungar. Hos en del so-
ciala ddggdjur omfattar beteendet dven vuxna indi-
vider i ndd. I den betydelsen har begreppet epime-
letisk framfor allt tillimpats pa valdjurs beteende,
t.ex. vid studiet av delfiner. Beteendet har indelats i
tre underkategorier: beredskap (standing by), d.v.s.
att valar och delfiner stannar kvar eller ndrmar sig
en stressad flockmedlem utan att ge hjilp, upphets-
ning (excitement), att komma till en kamrat i nod
och visa oro, t.ex. genom att cirkla runt kamraten,
och stéd (supporting), att en eller flera individer
stoder, foljer och lyfter upp en nyfodd kalv eller
skadad medlem till vattenytan. Det epimeletiska
beteendet kan ocksa korsa artgranser och har da
kallats dverspillsreaktioner (spill-over reactions).
Har jamfor vi tornseglarens beteenden med framst
delfiners. Jamforelsen kan tyckas egendomlig men
tornseglare under sin forsta flygtur och nyfodda el-
ler skadade delfiner har ett gemensamt: bada lever
i flytande, icke-bdrande element, luft resp. vatten,
och sjunker de, riskerar de att do. Jamforelse gors
ocksé med alkfaglar (sillgrisslor).

Observationerna gjordes vid tva bostéllen, ett
i den centrala (Figur 1) och ett i den Ostra delen
av den mellansvenska landsbygden, vardera med
cirka 10 bon i tornseglarkolonin. Mdjligheterna till
iakttagelser har gynnats av att husen ar laga med
bona hogst 4 m 6ver marken och att husen ar be-
ldgna 1 6ppna landskap. Sju observationer av an-
mérkningsvérda beteenden av dldre figlar riktade
mot ungfiglar noterades over ett 30-tal ar. Via ett
upprop inom landet fick vi ocksa en oberoende ob-
servation (frin Oland) och en om alkors beteende
(Lofoten). De flesta iakttagelserna gjordes ndr
unga tornseglare hittats pa marken och kastats upp
i luften, antingen efter handuppfodning eller direkt
om de verkade flygfirdiga. Detta géller ocksa den
6lidndska observationen. For att iaktta tornseglar-
koloniernas reaktioner gjorde vi ocksa experiment
med en friflygande modell av en tornseglare (Figur
2).

Beteendena har varierat fran att enstaka vuxna
tornseglare kommit ner fran hog hojd for att ett
kort tag flyga nédra och jamsides med ungfageln
innan de atervant till det 6vre lufthavet (en obser-
vation), 6ver att hela eller delar av kolonin snabbt

cirklat runt och titt under den unga fageln (tre
observationer), till att en vuxen puffat underifran
(tre observationer). Nér ungfiageln vunnit héjd och
flykten stabiliserats har kolonimedlemmar fortsatt
att cirkla runt ett tag innan svdrmen tunnats ut.
Samma cirklande gjordes runt den flygande att-
rappen. En observation géller Gver artgrinser: en
tornseglare gjorde en stunds uppehall i sin flyttning
(2 sept.) och flog flera ganger an mot en utflugen
hussvaleunge som tiggde intensivt dir den ndd-
landat pa en husgavel. — Vad vi vet, har puffanden
underifran aldrig observerats hos tittingar som inte
heller behdver beteendet eftersom utflugna ungar
kan mellanlanda i skydd och dér matas (jfr hussva-
leungen).

Det finns en pafallande likhet mellan tornseg-
lares beteende mot ungfiglar och delfiners vérd-
givande beteende. Darfor tillimpar vi hdar samma
uppdelning. “Eskorterandet” av ungfaglar tolkas
foljaktligen som en beredskap frén de vuxnas sida
att ingripa, cirklandet runt nykomlingen och attrap-
pen ér tecken pa upphetsning och puffar underifran
ar stéd. Enligt vér tolkning har ett identiskt hot,
att sjunka, drivit tvd mycket olika djurformer mot
samma beteende.

Samma hot giller unga sillgrisslor. Ungfaglarna
hoppar fran bohyllan i klippstupet och flyger ut mot
havet innan de ens &r halvvuxna. Ibland hamnar de
i stenskravlet mellan klippstupet och strandkanten
och blir dér ett latt byte for trutar och fjéllrdvar.
Fordldrarna uppvisar ett tydligt vardgivande bete-
ende. Under utflygningen eskorterar de ungen. Det
finns ocksé seridsa rapporter om hur fordldrar an-
tingen bar ungen i ndbben mot vattnet eller puffar
ungen underifran flera ganger sé att den nar ut till
vattnet. En sddan observation fick vi genom vért
upprop.

Vi kénner till fyra publicerade observationer av
vuxna tornseglares beteenden mot unga tornseg-
lare, den forsta fran 1939. Tvé senare publikationer
rapporterar kontakt vinge mot vinge eller flygning
tétt intill av vuxna. Det konstaterades ocksa att de
vuxna i de hér fallen inte kunde vara foraldrar till
ungfaglarna. Den fjarde observationen dr dven den
lik var egen ddr vuxna seglare kom ner till och led-
sagade den unga fageln. Beteendet betecknas som
en "vilkomnande inspektion”.

En alternativ tolkning ar att uppvaktningen &r en
aggressiv handling. I uppsatsen fran 1939 beskrivs
anflygningen som forfoljelse och angrepp. Det ar
vél ként att skadade och sjuka djur med sitt avvi-
kande beteende och individer med avvikande farg
kan angripas av artfrinder. Utflygande unga torn-
seglare flyger vingligt med ovana vingslag innan
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flykten strax blir effektiv. Enligt den “aggressiva”
tolkningen skulle den osékra flykten utldsa aggres-
sionen.

I bada tolkningarna finns ett stort métt av sub-
jektivitet. Trovdrdigheten i den ena eller andra kan
bara bedomas om detaljer i beteendet dokumente-
ras, t.ex. genom fotografiska beldgg “alive” och/
eller med anvindning av attrapper. Vad man kan
peka pa ar att ett luftburet kollektivt epimeletiskt
beteende har observerats hos hussvalan som ocksa
den &r anpassad for ett liv i luften. Puffar underi-
fran har setts hos alkor. Vi beskriver hir ocksd hur
en ung tornseglare i skymningen spontant ldmnar
boet och utan rddsla (som det syntes) kastar sig ut
mot koloniflocken som svdrmar upphetsat utanfor.
Ungfaglar uppvaktas ocksa efter att deras flykt sta-
biliserats. Till detta kan ldggas att anflygningen mot
den unga hussvalan av allt att doma inte var aggres-
siv. Vi finner med detta och parallellen med alkor
att beteendet dr epimeletiskt snarare dn aggressivt
och att den vardgivande tolkningen har den storsta
formagan att forklara de olika beteendena.

En invdndning mot uppkomsten av ett epime-
letiskt beteende hos tornseglaren &r att vuxna och
ungfaglar aldrig méts i luften eftersom de vuxna
redan vilar 1 boet ndr ungfiglarna flyger ut i skym-
ningen. Vi konstaterar att beteendet finns och att
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det stereotypa draget tyder pa en finjustering under
lang tid.

Utflygande unga alkor eskorteras av sina foréld-
rar medan unga tornseglare uppvaktas av kollekti-
vet och 1 vissa fall uppenbarligen av andra an for-
dldrarna. Ar tornseglarnas beteende alltsa exempel
pé oegennytta (altruism)? Det fors en omfattande
diskussion om altruism forekommer hos djur eller
inte. Enligt forhdrskande teori innebir en hjilp till
andra dn den egna avkomman eller till néra slék-
tingar alltid en forlust for givaren som i langa lop-
pet gor att beteendet forsvinner eller aldrig etable-
ras. Man vet att tornseglaren inte kinner igen sina
egna ungar. Sa liange tornseglaren var en relativt
glest hickande urskogsfagel fick de egna ungarna
automatiskt all omvardnad. En hjilpaktion riktad
mot en utflygande ungfigel gillde darfor den egna
avkomman och beteendet bor ha verkat for ett posi-
tivt urval. Vid uppkomsten av storre kolonier mins-
kade chansen att en ungfagel i ndd var den egna
avkomman men beteendet bestod. Vi foreslar tva
huvudorsaker till detta: tornseglaren uppfattar var-
je utflygande unge som sin egen och dr beredd att
”rddda” den samt att kostnaden for en rdddnings-
aktion dr forsumbar i sammanhanget. Altruismen
skulle m.a.o. vara missriktad “egennytta”.



Appendix

Observations on the Common Murre Uria aalge

Location and date were the eastern side of Isle of Virdy, the next outermost island of the Lofoten island chain,
Norway, at the July/August shift in 1972. The mountain at this part reaches 300 m a.s.l. and the cliffs with their
ledges precipitate vertically to a slab stone shore, 50-75 m in width until the sea meets. On 4 or 5 August there
was a common fly-out of young Murres, well anticipated by local residents who gathered on the shore to pick
up and carry to the sea fledglings that fell on the stony shore. Often the young that fell among the stone rubble
came off well and helped themselves to the sea and their waiting parents. However, of course some fell victims
to hungry gulls. At three occasions, I could see how an adult Murre flew under the young and pushed it upwards
one or two times so that it landed right out in the water. This was seen with field glasses (Zeiss 7x42) in a good
afternoon and evening light during the prevailing period of midnight sun. I saw the birds very fine, obliquely
from below and from the side. My position was on the rubble shore halfway between the seashore and the cliff
where the birds nested. In spite of an active searching, I failed to find the Thick-billed Murre U. lomvia. Thus, all
Murres seen were of the species Uria aalge. (Lars von Konow, answer 19 February 2008 to a national request)

How do the young alcids leave their nesting places? (Abbreviated from Swedish)

In the summer of 1910, I camped a few days (28-31 July) at Cape Diabas at the mouth of Sassen Bay (Isfjorden,
Spetsbergen). During the fine nights when the sun stood at the cape, I used to keep at the near bird-mountain,
taking photos and making observations. When sitting high up on the mountain and looking down toward the
glassy water of the fjord, one sometimes saw a young auk [Uria lomvia] being piloted to the water. I was not in
the position to see the preparation itself of the descent. First when the descent had started, could I observe and
then follow it. By that, one of the parents and the young flung out from the mountain side, the adult with a firm
hold by the bill over the back of the young. Whether the grip was over the back proper or at the base of the wing,
I cannot settle now. When this happened, I was not aware that the question was not investigated and did not note
in detail my observations which, however, stay very clear in my memory. In this grip, the young half hang, half
waved its wings. The adult bird, with its neck stretched and head lowered, apparently and to a considerable part
carried and steered its burden which itself seemed to contribute. The adult thus served as a sort of living para-
chute. Immediately after that they had plopped into the water, a diving and a fuss started, resembling a fight.
The distance to the water was in this case quite insignificant why the descent occurred rapidly and with a rather
steep inclination. However, it is probable that a descent can be directed so that the drop occurs quite slowly and
gradually, if needed. (Olofsson, Ossian - Fauna och Flora 1925, Vol. 20: 90-91.)
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Hackningsbiotop och boplatsval hos kungsorn Aquila chrysaetos (L.)

pa Gotland

Breeding habitat and nest site selection of the Golden Eagle Aquila chrysaetos (L.)

in Gotland.

LARS-ERIK WISS

Nest site features and habitats of the Golden Eagle were
studied in Gotland, Sweden during 1992-2007. Here the
entire population depended on suitable trees, particularly
pines, for nesting. The mean age of the trees with a nest
was 142 years. Only 4% of these trees were older than 200
years. The mean distance from nests to roads was about
400 meters and also the distances to permanently inhab-

Abstract

ited houses and recreational cottages were rather small.
Thus, the Golden Eagle is not extremely specialized in
the choice of habitat. But to be successful in breeding
there must be a protected area around the nest-trees.

Lars-Erik Wiss, Skolgatan 21 F S-622 54 Romakloster,
Sweden

Received 2 June 2008, Accepted 7 July 2008, Editor S. Svensson

Inledning

Den svenska kungsornsstammen, som 1999 berék-
nades till cirka 600 par (Svensson m.fl. 1999), har
sedan ldnge haft sin huvudutbredning i Norrlands
skogsland och i fjéllkedjan. Klipphdckning domi-
nerar i fjéllen (ca. 80%) medan tradhidckningar ut-
g0r majoriteten (ca. 80%) i skogslandet (Tjernberg
1983). Pa Gotland har kungsdrn i modern tid hick-
at sedan 1952 (Noré¢hn 1959) och stammen uppgar
nu till omkring 40 par. For bobyggandet har dessa
par tillgang till en skogsareal pa omkring 1200 km?
(Skogsstatistisk arsbok 2005).

Foga uppmirksamhet har internationellt dgnats
at kungsornens bon och boplatser (Watson 1997).
Tjernbergs uppsats utgér hir ett av f4 undantag.
Genom att folja hans metodik i min undersdkning
kan jag direkt gora jamforelser med de norrldndska
Ornarna. For 0rnarnas stora bon krivs det i Norr-
land gamla kraftiga trdd, ofta tall, dir medelaldern
ar over 300 ar. Trad av sd aktningsvdrda aldrar dr
mycket sdllsynt pa 6n. Det innebér att de gotldnd-
ska Ornarna dr hinvisade till annorlunda boplats-
val. Foreliggande arbete har som syfte att klarldgga
kungsornens val av boplats och hickningsbiotop
pa Gotland. Ur artbevarandesynpunkt ar detta av
betydelse for framst skogsbrukets utdvande men
ocksa andra intressen kan komma i konflikt med
fagelskyddet.
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Metodik

Insamlingen av boplatsmaterialet har genomforts
under aren 1992-2007. For varje traidhidckning har
ett protokoll upprittats. Med hjélp av ett relaskop
har grundytan, d.v.s. summan av tridens genom-
skdrningsyta per hektar i brosthdjd med utgangs-
punkt ifran botrddet, berdknats (Soderstrom 1971).
Jag har dérigenom fétt ett métt pd hur tit skogen
ar. Samtidigt far jag ocksé tradartsfordelningen i
boets ndrhet. Vidare har jag gjort en enkel vege-
tationsbeskrivning. Betriffande botrddet har jag —
utdver artbestdmning — gjort en ldersbestimning
genom att en borrkédrna tagits ut i brosthdjd och
arsringarna rdknats. I sju fall rackte inte tillvéxt-
borrens langd till utan jag har da extrapolerat fram
ett virde. Till de framrdknade vdrdena har jag lagt
till 15 &r da jag beddmt att det tar den tiden for att
na upp i brosthdjd. Med hjdlp av hdjdmitare har
tridets hojd bestdmts. For att erhalla diametern
har jag matt omkretsen med ett mattband for att
sedan rikna om till diametermattet. Nar det géller
avstand har jag maitt pa kartor betrdffande lingre
avstand men dven trippmitare pa bil har kommit
till anvéndning. Kortare avstdnd har métts med
tumstock eller genom stegning. Hoéjden till boets
bas har ocksd mitts med hojdmaétare. Boets dia-
meter har skattats fran marken genom jamforelse
med langden av en tumstock. Noteringar har ocksa
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Figur 1. Aldersfordelning for tallar med kungsérnsbon.
Age distribution of pines with Golden Eagle nests.

gjorts dver boets placering i tradet, boform och tro-
liga inflygningsriktningar. Enkla skisser 6ver bo-
triden har kompletterats med foton.

Resultat

Utover ett antal bon som ingick i en uppsats om
kungsornens néringsval (Hogstrém & Wiss 1992)
har det fortsatta arbetet resulterat i att sammanlagt
84 boplatser ingar i denna studie. Av dessa var 83
tradhdckningar och en klipphédckning, vilken dock
misslyckades. Tradhdckningarna utgjorde alltsd en
forkrossande majoritet. Boplatsernas karaktér va-
rierade dnda en hel del. Jag fann hér grov hog barr-
skog, laga ndstan martallsliknande bestand, bland-
skog och kvarlimnade trdd pa hyggen. Ibland var
skogen betad av far, histar eller notkreatur. Mark-
vegetationen skiftade foljaktligen mycket. Relativt
ofta hittade jag i boets omedelbara ndrhet stigar,
mindre markvédgar, vitar och trisk eller glintor.
Flera bon 1ag i eller ndra skogskanter mot Gppna
betesmarker (4 bon), mot dkrar (6 bon) eller hyg-
gen (26 bon mindre dn 50 meter fran skogskanten).
Manga bon upptécktes i samband med avverkning-
ar. Aven grundytan varierade mycket. Medelvirdet
lag pa 24 m*ha (n= 83) med en variation fran 2
(enstaka trad pa hygge) till 53. Av botrdden lag 32
(38,5 %) i rena tallbestdnd, 25 (30,1 %) i blandad
barrskog, 13 (15,7 %) i bestand bestaende av tall
plus 16vtrdd, 12 (14,5 %) i blandbestand av barrtrad
och 16vtrad samt ett (1,2 %) 1 ett rent 16vbestind.
Endast ett bo lag i ett torrtrdd av tall. Tva bon var
konstgjorda. Bland botrdden dominerade tall Pinus
silvestris L. med 77 exemplar (92,8 %). Medelal-
dern var 145,3 ar (n = 77) (Figur 1). Yngsta tallen
var 85 ar och den dldsta 295 ar. Endast tre tallar var
dldre dn 200 ar och nio 6verskred ej 100 ars élder.
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Figur 2. Fordelningen av hojden for trdd med kungsornsbo.
Distribution of height of trees with Golden Eagle nests.

Aven andra botrid in tall kan forekomma om in
sparsamt. | materialet ingér tva granar Picea abies
(L.), en asp Populus tremula L., en ek Quercus ro-
bur L. och tva bjorkar Betula sp. Den totala med-
elaldern pa samtliga métta botrdd var 142,4 ér (n =
82). Medelhojden for de 83 botrdden var 16,3 me-
ter med en variation fran 8 till 27 m (Figur 2). Tal-
larna var i snitt 16,0 m, bjorkarna liksom granarna
i medeltal 20,3 m. Bade aspen och eken var 20 m.
Medeldiametern i brosthdjd var 41,7 cm (n = 83)
med en variation fran 25,3 cm till 63,7 cm (Figur
3). For tall (n = 77) var medeldiametern 41,8 cm
med samma variation som ovan. Granarna maétte
46,6 cm 1 snitt, aspen 30,3 cm, eken 39,8 cm och
medelvirdet for de bada bjorkarna var 41,7 cm. Vid
faststdllande av avstand till hyggen begriansade jag
métningarna till ett omrdde med radien 400 meter
frén botrdden. I materialet kom da 33 Grnbon att
ingd. Jag métte fran botrdd till ndrmaste hygge och
medelavstandet blev da 66 m. Till vdgar som jag
antagit kan komma till anvdndning under ndgon del
av aret, d.v.s. férutom det allmédnna végnitet dven
aker- och skogsvigar, blev medelavstandet 374 m.
(n = 83). Aven hir var skillnaderna stora, frin 2 m
till 1,8 km. I tva fall var avstandet till landsvidg 40
meter. Andra foreteelser som man kan ténka sig pa-
verka boplatsvalet for 6rn ar bebyggelse. Till per-
manent bebodda hus (n = 83) var medelavstandet
1,3 km med minsta och hogsta virden pa 200 m
resp. 3 km. Medelavstandet till fritidshus (n = 39)
var 0,9 km med variation fran 200 m till 2,1 km.
Flertalet botrdd véxte pa helt plan mark. Endast
nagra fa var beldgna pa kortare sluttningar med en
svag lutning. Hojden upp till boets nedersta del var
10 m i snitt, vilket innebér néstan tva tredjedelar av
tridens medelhdjd. Det ldgst beldgna var inte hdgre
upp dn 5 m medan det var 20,5 m upp till det hogst
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Figur 3. Stamdiameter i brosthdjd hos botrad for kungsorn.

Trunk diameter at breast height of trees with Golden Eagle
nests.

liggande. Av de 83 bona var 46 (55,4 %) beldgna pa
sidogrenar nidra stammen och 22 (26,5 %) mellan
stammar eller i stamklykor. Elva bon (13,3 %) lag
pé sidogrenar en bit fran stammen. Resterande fyra
bon (4,8 %) fanns i toppgrensvarvet. Tilldggas bor att
héxkvastar bildade underlag for nio bon, d.v.s. drygt
10% av totala antalet tridbon. Bona hade en diame-
ter pad uppskattningsvis drygt en meter. Férutom det
vanliga bomaterialet av grenar och kvistar ingick i en
handfull kustnira bon ocksa meterldnga rektanguldra
plastremsor. Dessa hade drnarna hittat som strand-
fynd. Ornarnas sannolika inflygningsriktningar till
boet var ganska jamnt fordelade 6ver viderstrecken.

Diskussion

Krav pd héckningsmiljon

Klipp- och tridhiackningar dominerar i olika delar
av Europa. I centrala och sédra Europa dominerar
klipphédckningar (Watson 1997). Sa dr dven fal-
let i Norge (Fremming 1977). I Sverige (Tjern-
berg 1983), Finland (Ahlgren & Ottila 2000) och
Tjeckoslovakien (Voskar et al. 1969) Overviger
tradhéckningar och i Estland och Vitryssland fore-
ligger enbart bon i trad (Watson 1997). Mitt mate-
rial visar klart att Gotlands kungsoérnar tillhor den
senare kategorin.

Fran Norge (Fremming 1977) och Alperna (Hal-
ler 1982) uppger forfattarna att kungsoérn foredrar
klipphédckningar om de har ett val. Det motsdgs av
min undersékning. Det finns ndmligen inom fem
eller sex av reviren tillgang till 1dmpliga klipphyl-
lor som dock forblivit obebodda. Jag tycker att det
borde ha dykt upp nagon klipphidckning inom na-
got av dessa revir om Ornarna inte prioriterar trad.
Skailen till detta tillsynes medvetna val kan vara fle-
ra. For det forsta ar det sdkerligen svarare att dolja
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ett klippbo, men kungsdrnen pa Gotland ar utsatt
for relativt ringa grad av forfoljelse sd detta borde
inte avskridcka 6rnarna fran att hicka i klippor. For
det andra kan kungsornspar ibland ta 6ver bon av
duvhok Accipiter gentilis (L.) eller ormvrak Buteo
buteo (L.) vilket underldttar det egna bobyggandet i
trad. Det dr ocksa ganska god tillgdng pa botrdd pa
on vilket har lett till den stora populationstitheten.

Analysen av trddreviren pa Gotland visade att
kungsdrnen inte dr sdrskilt specialiserad vid valet
av boplats utan istdllet mycket anpassningsbar.
Olika typer av skog féorekommer men ren barrskog
dominerar. Det dr helt i linje med hur skogsbestan-
det ser ut pa 6n. Frapperande dr att sma och klena
trdd kan accepteras. Redan Tjernberg noterade
detta faktum. Han redovisar for norra Sverige en
brosthdjdsdiameter pa 53 cm att jimfora med nu
erhallna knappt 42 cm pa Gotland. Inom diameter-
intervallet 25-35,9 cm finns 27% av de gotldndska
botallarna. Motsvarande vérde for norra Sverige ar
ungefar 5%, medan 44% av triden dir &r grovre
in 55 cm i diameter. For Gotland ar endast 3,9%
(tre botallar) grovre dn 55 cm. For tradhdjden ar
motsvarande siffror 17,2 m mot 16,3 m. Dessutom
kommer ocksé betydligt yngre trdd att utgdra bo-
trdd pa 6n, ddr medelaldern for tall var 145 &r mot
over 300 ar i Norrland. Tjernberg hade dir bara
7% av botrdden yngre dn 200 ar medan pa Gotland
endast 3,6% var 6ver 200 ar. Man kan konstatera
att de gotldndska kungsdrnarna ar hianvisade till en
annorlunda hickningsbiotop i jamforelse med de
norrldndska. Otvivelaktigt duger de gotldndska bo-
traden utmairkt eftersom drnstammen 6kat markant
sedan 1960-talet. Det visentliga &r att det finns en
mojlighet att applicera bomaterial i trddkronan.
Lampliga grenklykor och stamkrokar &r viktiga lik-
som mojlighet till fri inflygning. Detta innebir att
tall till ndra 93% dominerar valet av botrdd trots att
den endast utgér 76% av ons samtliga tridslag en-
ligt officiell skogsstatistik (Skogsstatistisk arsbok
2005). Att tall dominerar bland botridden &dr darfor
inte sé forvanande. Som botrdd har ek rapporterats
fran England (Watson 1997) och asp fran Finland
(Ahlgren & Ottila 2000). Gran och bjork ar tidigare
kénda botrdd fran Gotland (Tjernberg 1983). Sjal-
va bona ér jamforelsevis sma, bara drygt en meter i
medeldiameter mot 1,4 meter i Norrland. Vikten av
ett gotlandskt “medelbo” med en diameter pd 1 m
och h&jden 1 m blir i storleksordningen 100 kg om
man anvander sig av Kulves (1973) virde pa 400
kg/m? skogstorkad tall och gran med en vattenhalt
pa 40%. Tjernberg anser att de gotlindska bona
sannolikt dr av sdmre kvalitet &n i norra Sverige.
Jag kan inte bedoma hur sant pastdendet dr men



kan samtidigt ndmna att det finns bon som varit i
bruk sedan slutet av 1960-talet. Virt att papeka ar
ocksa att nederbordsméngden ar lag pa on. Belast-
ningen pd de bdrande grenarna péd grund av 1 boet
upptaget vatten och vintertid eventuellt palagrad
sno blir hdrigenom ldgre &n i Norrland.

Den kring boet vixande skogen dr titare pa Got-
land med en grundyta pa i medeltal 24,3 m*ha mot
norra Sveriges 14,1 m*ha. Det ar kanske ett skal
till varfér man ofta hittar nagon form av utglesning
—naturlig eller framstélld — i botrddens nérhet. Den
kan exempelvis bestd av dker- eller hyggeskanter,
traktorvigar, stigar, hdllmark och vitar. Framkom-
ligheten for 6rnarna genom skogen blir ju underlét-
tad dérigenom.

Inom nagra hickningsrevir har jag funnit alter-
nativbon. De kan ligga bara négra tiotal meter ifran
varandra men oftast rér det sig om flera hundra
meter till ndgon kilometer. Ndgot av bona verkar
utgodra ett huvudbo. Ovriga bon blir d satellitbon,
vilka blir bebodda emellanat. Vad som styr den har
véxlingen &r svart att avgora. Kanske nagon form
av storning, t.ex. skogsarbete, kan vara ett skél. Ef-
ter nagot ar kan ocksa ett satellitbo bli nytt huvud-
bo. Inom manga revir har jag bara funnit ett enda
bo, men jag héller det inte for uteslutet att det kan
finnas alternativbon dven dér. Materialet bedomer
jag for litet for en ndrmare bearbetning.

Vad ér det da som avgor revirets placering? Bra
tillgang pa lampliga bytesdjur i form av igelkott,
ander och hardjur (Hogstrom & Wiss 1992) ér en-
ligt min asikt helt avgorande. Sddana omraden blev
tidigast besatta under kungsornens etableringsfas
pa Gotland och utgor fortfarande ofta revir. Skogs-
mark i kombination med havsstrand eller utdikade
myrar utgér miljoer som kan uppfylla kravet pa by-
testillgang. Inom dessa revir géller det sedan for
ornparet att hitta passande botrdd. Hérvidlag visar
sig faglarna inte vara speciellt krdsna av vad som
redan framgétt. Sparas trad dldre dn 100 ar och med
lampligt utseende och om samtidigt omkringlig-
gande bestand péd nédgot eller nagra hektar ldmnas
kan kraven vara uppfyllda. Det finns dnnu relativt
gott om &dldre skog kvar pa Gotland. Cirka 25% av
ons skogsareal utgdrs av aldersklasser over 100 ar
(Skogsstatistisk drsbok 2005 ).

Hot mot kungsornen

Minniskan utgor — direkt eller indirekt — det storsta
hotet mot de gotldndska 6rnarna. Det har framfor
allt tidigare forekommit beskjutning med hagelva-
pen. Under mina fdltarbetsar kénner jag bara till
tvd fall ddr man hittat hagel i en skadad 6rn. Dére-

mot vet jag att det finns en del jagare som upplever
ornen som en konkurrent om viltet. Foljande citat
visar detta: ”Varfor maste stammen av rovfaglar fa
véxa oss till en borda.” Vi anser att jakt pa rov-
fagel maste tillatas, for de har blivit alldeles for
manga ”’(Thomsson 2006). Det har ocksa framforts
asikten att med den stora drnstammen &r sdkerli-
gen risken for Ornattacker mot smahundar vl sa
stor som risken for stovare i vargrevir” (Gustafs-
son 2004). Fardgare verkar ddremot inte uppleva
kungsorn som nagot stérre hot &ven om lamm un-
dantagsvis kan bli byte. Ett annat direkt hot kom-
mer fran skogsbruket genom kalavverkningar. For-
yngringsytor kan under ett inledningsskede vara
positivt for ornar eftersom marken da ar latt att
avjaga. Problemen dyker upp dé plantskogen efter
omkring 10 ar overgar till en tit rojningsskog. Det
blir da helt omojligt for 6rn att forfolja byten dar.
Jag kan framfor mig se ett scenario dér arealen for
ornarnas jaktmojligheter starkt kommer att minska
pé 6n beroende pd att trycket frdn myndigheter for
att avverka har dkat under senare ar. Det skulle be-
hovas nagon form av dvergripande markplanering
for att undvika skogsbrukets negativa sidor. Direkt
kan ocksa storningar uppsta vid arbete i skogen.
Jag har uppfattningen att avverkning och koérning
bor undvikas frén arsskiftet och sex ménader fram-
at 1 nérheten av 6rnbon. En skyddszon pa minst
100 m runt boet bor da uppritthallas. Permanent
bor ett skydd kring kidnda botrdd tillskapas genom
biotopskydd eller frivilliga avsittningar. Nedhugg-
ning av botrdd (fem fall) har forekommit liksom
borttagande av sjdlva boet (tva fall). Indirekt har
ménniskan genom vindkraftverk svért skadat eller
dodat kungsorn (fyra fall). Betydligt fler dodsfall
har oisolerade kraftledningar 4stadkommit. Aren
1992-2007 har 52 kungsornar inrapporterats doda
pa on, ddrav 21 efter kollisioner med kraftledningar
(Hjernqvist 2007). Det finns bra metoder att forhin-
dra den hér typen av dodsorsaker (Watson 1997),
sd det giller for kraftbolaget GEAB att ta sitt
fulla ansvar. Vérre ér det att forhindra kollisioner
med stag till mét- och telemaster. Andra onatur-
liga dodsorsaker &r forgiftningar genom pesticider
och bly. Kungsorn har en fordel: den dter mycket
herbivorer vilket innebér en kort 2-stegs narings-
kedja. Nyttjandet av sjofagel som foda kan dock
medfora en 6kad risk. Genom att den gotldndska
kungsornspopulationen knappast flyttar slipper den
kontaminerade bytesdjur i andra ldnder. Naturliga
dodsorsaker sdsom svilt och sjukdomar ser jag i
dagslédget inte som nagra storre hot.

I syddstra Schweiz har kungsornspopulationen
nidrmat sig en Ovre tdthetsgrins, vilket medfort

111



en Okad intraspecifik dodlig konkurrens (Haller
1996). Den yttrar sig bl.a. i form av tydliga klomér-
ken framst pa fraimre delen av kroppen. Framfor
allt dr det subadulta och adulta figlar som dddas
vid revirstrider. P4 grund av den tdta gotlindska
populationen borde man kunna forvénta sig en
hog andel som dodats vid sadana strider. Fran aren
1993-2007 finns i Riksmuseets samlingar skelett-
material fran 47 gotldndska kungsérnar. Av dessa
har 10 individer skador pd kranium, brostben och
bicken. Skadorna kan ha orsakats av en annan 6rn
men dr oftast smé och ldkta. Ingen av dessa tio 6r-
nar har sannolikt détt vid kamper inom arten (Peter
Nilsson in litt). Jag drar darfor slutsatsen att det
annu finns bra tillgdng pa 1dmpliga obesatta revir
innan ett populationsmaximum ar néra.

Mer betydelsefull kommer sannolikt konkurren-
sen fran den snabbt 6kande gotlindska havsorns-
stammen att bli. I Norge verkar visserligen de bada
arterna att dra jamt (Gjershaug & Frydenlund Steen
1998) men pa den skotska véstkusten konkurre-
ras kungsornen ut (Watson et al 1992, Mc Grady
1997). Dir foreligger en ndstan total dverlappning
mellan de bada arternas fodoval. Fran Gotland
finns ingen undersokning dver havsdrnens nérings-
val. Jimfor man emellertid uppgifter fran Aland
(Kulves 1973) och Skottland (Watson et al 1992)
betriffande havsorn med motsvarande for kungs-
orn fran Gotland (Hogstrom & Wiss 1992) inser
man att det maste foreligga konkurrens mellan
arterna om fodan. Det finns indicier fran Gotland
som visar att kungsorn har tringts bort fran en del
gamla boplatser av nyetablerade havsornspar. Fyn-
det av ett punkterat kungsérnskranium kan tolkas i
samma riktning (Smitterberg 2007). Framtiden far
utvisa om nagon av ovanstadende hotbilder kommer
att paverka den gotlindska kungsdrnsstammen ne-
gativt eller om det kan dyka upp nya hot.

Min undersdkning av biotop- och boplatsval har
visat att tillgdngen pa skog med ldmpliga botrad &r
god pa Gotland samt vidare att kungsérnen ér tole-
rant ndr det géller att hdcka i nérhet till vdgar och
bebyggelse. Ur denna synpunkt finns alltsd inget
akut hot mot arten pa 6n om man iakttar rimlig for-
siktighet 1 skogsbruket.

Tack

Jag vill rikta ett stort tack till alla de personer som
vélvilligt bidragit till undersékningen genom att
ldamna uppgifter om héckplatser for kungsorn. Allt
faltarbete har utforts av forfattaren med hjilp av
min fru Aina mot vilken jag &r sdrskilt tacksam.
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Summary

In recent times, the Golden Eagle has been breed-
ing in Gotland since 1952, and the population is
now about 40 pairs. The eagles have a forest area
of 1200 km? for their nesting. The big nests known
from northern Sweden need very old trees, but in
Gotland we lack such trees. Thus, the Gotland ea-
gles must be satisfied with younger and smaller
trees for nesting, and the aim with this study is to
describe their habitat and nest site choice.



Methods

The field work was carried out 1992-2007, and I
collected data from 83 nests in trees. By relascope
measurements [ got the basal area, i.e. the cross-
section area per hectare at breast height for all trees
in an area surrounding each nesting tree. This gave
a measure of forest density, and at the same time [
got the composition of the tree species. I also made
a simple description of the vegetation around the
nesting-trees.

For each nesting tree, I measured the height to
the top of the tree and to the bottom of the nest. The
age of the tree was determined with an increment
borer. To the counted annual rings at breast height I
added 15 years, i.e. so many years it takes to reach
this height. With a measuring tape I determined
the circumference for getting the trunk diameter at
breast height. Distances from nests to nearest road,
permanent house, recreational cottage and clear-
felled area were measured on maps or with the
car’s odometer. Shorter distances were estimated
by means of a ruler or by stepping. The diameter of
the nests was estimated from the ground by com-
paring with a ruler. Notes of form and location of
nests in the trees were done.

Results

In all, 84 nesting localities were found, of which
one was on a cliff and 83 in trees. The nests were
located in forests of different structure and species
composition. Of the nesting trees, 32 were in pure
pine forest, 25 in mixed pine and spruce forest, 13
in forest composed of pine and deciduous trees, 12
in a mixture of coniferous and deciduous trees, and
one in a pure deciduous forest. The mean value of
the basal area was 24 m? per hectare with a varia-
tion from 2 to 53 m? per hectare. Among the nest-
trees, pine was predominant with a number of 77
(92.8%). T also found two nests in spruces, two in
birches, one in aspen, and one in oak. The mean
age of the pines was 145.3 years (Figure 1), and
only three were older than 200 years and nine did
not reach 100 years. The height of the 83 nesting
trees ranged from 8 m to 27 m with a mean value
of 16.3 m (Figure 2). The mean trunk diameter at
breast height was 41.7 cm (Figure 3). The distance
to the nearest clear-felled area was on average 66
m (n=33). The mean distance to the nearest road
was 374 m with a range from 2 m to 1.8 km. The
mean distance to a permanent house (n=83) and
recreational cottage (n=39) were 1.3 km and 0.9

km, respectively. The mean height to the nest bot-
tom from the ground was 10 m.

Habitat demands

In five or six territories suitable cliffs were avail-
able for nesting but also in these territories the ea-
gle made their nests in trees and I conclude that
they prefer to breed in trees. The Golden Eagle is
not extremely specialized in the choice of habitat
in Gotland. Different types of forest were accept-
ed but pine forest was predominant. It was strik-
ing how small and weak trees that could be used
for nesting. In Gotland the nesting trees were also
younger than in northern Sweden, and only 3.6%
were older than 200 years. Without any doubt the
suitability of a tree depended on some big branches
and/or curves on the stem that could support a nest.
These properties were often provided by pines and
explain why 93% of the nests were in pines in spite
of only 76% of the island’s trees being pines. The
weight of a typical nest in Gotland is about 100
kg. The forest is rather dense and this is perhaps
a reason why I often found some type of open ar-
eas near the nesting-trees. The distances between
alternative nests ranged from some tens of meters
up to some kilometers. The location of territories
depended mainly on the supply of prey. Forests in
combination with seashores or ditched mires were
good areas.

Threats and protective management

Human beings are — directly or indirectly — the big-
gest threat against the Golden Eagle in Gotland.
Clear-felling near the nest and other activities in
forestry can disturb, especially during the first
six months of the year. A protected area around
known nesting-trees ought to be established. It is
known that trees with nests have been cut down;
this must be avoided. Wind power stations have
hurt or killed eagles. Un-isolated electricity air-
cables have caused many deaths (21 of 52 known
deaths). Natural causes of death such as starvation,
diseases and competition with Sea Eagles are now
not a great threat against the Golden Eagle. Since
the Golden Eagle in Gotland has rather moderate
breeding habitat requirements, seems to have plen-
ty of food, and is tolerant to both road traffic and
human habitation near the nest, the most important
measure to maintain the Golden Eagle population
is to operate forestry in such a way that the nesting
trees and their surroundings are preserved.
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Impact of predation by the Black Rat Rattus rattus on the breeding
success of Cory’s Shearwater Calonectris diomedea on Linosa

island (Sicily, Italy)

Effekten av svartrdttans Rattus rattus predation pa gulndbbade lirans Calonectris
diomedea hdckningsframgdng pa Linosadn (Sicilien, Italien)

GIUSEPPE RANNISI, LOREDANA MURABITO & MARCO GUSTIN

We studied the impact of predation by the Black Rat on
the breeding success of Cory’s Shearwaters on Linosa is-
land (Pelagian archipelago) in 2006. Between 6 and 10
June we marked 231 active nests, which we checked in
July, September and October. In July we found eggs or
pulli in only 121 nests, while in the remaining 110 we
found: 4 abandoned eggs, 1 crushed egg, 80 predated
eggs, and 23 predated chicks; in two cases adults were
present without eggs or chicks. In September we found
91 eggs or chicks, while 30 were predated by rats. In Oc-

Abstract

tober no rat predation was observed. The reproductive
success was 39%, rat predation being 59% and natural
losses 2%, but long-term studies are needed to better
quantify the exact effects of rat predation on Linosa’s
shearwater population.
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Introduction

Introduced and invasive predators have been the
main cause of extinction for numerous species of
birds breeding on islands (Moors & Atkinson 1994,
Whittaker 1998, Blackburn et al. 2004) and are the
most important threat for pelagic bird species such
as shearwaters and petrels (Imber 1978), which are
characterized by a long life cycle (Owens & Ben-
net 2000).

Among predators, the Black Rat Rattus rattus,
an omnivorous (Caut et al. 2007), although also a
vegetarian species (Cheylan 1984), is responsible
for the extinction of various species of seabirds on
small islands (Daycard & Thibault 1990, Martin et
al. 2000, Andreotti et al. 2001).

Seabirds have evolved to breed in sites where
terrestrial predators do not exist (Lack 1968). For
some prey species, rat predation is a relatively re-
cent phenomenon; as such, these species have not
yet developed appropriate behaviours against this
predator (Igual et al. 2006), although on the island
of Lavezzi Black Rats and Cory’s Shearwaters have
coexisted at least since the 14th century (Vigne et
al. 1991).

The Black Rat is one of the most common spe-
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cies on Mediterranean islands; it is found on all of
the large and medium-sized islands, and on many
of the smallest ones as well (Perfetti et al. 2001). In-
troduced rats (both Rattus rattus and R. norvegicus)
strongly affect seabirds, reducing their populations
and in some cases causing their extinction (Atkin-
son 1985, Moors et al. 1992, Martin et al. 2000).
Black Rat colonization generally has anthropic
origins, though small islands close to the mainland
can be colonized spontaneously by swimming rats
(Palmer & Pons 2001).

In many islands, especially on small rocky is-
lands (Martin et al. 2000), it has been proven that
rats greatly decrease the breeding success of four
species of seabirds: Cory’s Shearwater Calonectris
diomedea, Great Shearwater Puffinus gravis, Yelk-
ouan Shearwater Puffinus yelkouan, Storm-petrel
Hydrobates pelagicus (Imber 1978, Thibault 1995,
Penloup et al. 1997, Amengual & Aguilar 1998, Vi-
dal & Zotier 1998).

For this reason, in the last several years there
have been multiple attempts to eradicate Black
Rats from some Mediterranean islands (Thibault
1992, 1995, Perfetti et al. 2001, Corbi et al. 2005).
Modern techniques such as stable isotope analysis
(Hobson et al. 1999, Stapp 2002) have confirmed



that rats feed on seabirds, suggesting that previous
studies on rat stomach contents underestimated
the importance of seabirds in their diet. Since the
1980s, methods to control and eradicate rat popula-
tions on medium-sized islands have been perfected
(Taylor et al. 2000).

On Linosa, the Black Rat was introduced by man
and its density is not evaluable at present. It occu-
pies the entire island, particularly rocky areas next
to the sea (Massa pers. comm.).

Like other Procellariiformes, Cory’s Shearwater
is highly vulnerable due to its delayed maturity,
since it lays one egg per year, and because of its
long reproductive cycle, from April to October
(Cramp & Simmons 1977).

Cory’s Shearwater is strongly decreasing through-
out its range, particularly in the Mediterranean,
where the endemic nominate subspecies breeds. It
is included in Annex 1 of EU Directive n.79/409
(the so called “Birds Directive”), it is assessed as
a SPEC 2 species (Species of European Conser-
vation Concern; Tucker & Heath 1994, BirdLife
International 2004) because it has “unfavourable
conservation status in Europe and its global popu-
lation is concentrated in Europe”, and it is listed as
vulnerable in the [IUCN European Red List (Baille
et al. 2004).

Linosa island hosts the largest breeding colony
of this species in Italy (estimated at 10,000—15,000
pairs; lapichino & Massa 1989), and the second
largest colony in the west-central Mediterranean
(Granadeiro et al. 1997).

As part of its efforts to protect threatened spe-
cies of wild fauna, in 2006 LIPU (Italian League
for the Protection of Birds) in collaboration with
the Stazione d’Inanellamento of Palermo, began
a study to improve our knowledge of the biology
of Cory’s Shearwaters on Linosa, and to determine
the impact of the different threats to the breeding
colony.

Possible causes of the reduced breeding success
of the colony include the following: (i) Human egg-
collecting. Iapichino in Massa (1985), Iapichino &
Massa (1989), and Massa (1985) considered this
to be the main cause for the colony’s decline, with
up to 4000 eggs being collected yearly. Over the
last several years egg-collecting has declined and
is now less pervasive. (ii) Rat predation of eggs and
chicks. (iii) Predation by other introduced mam-
mals (cats and dogs) on chicks, adults and fledg-
lings. (iv) Loss of habitat because of increasing
human activities and new buildings. (v) Accidental
mortality caused by longline-fishing.

In 2006 human eggs collecting for food purposes

on Linosa was considered insignificant as a result
of (i) fear that eggs could be vectors of avian flu,
(i1) Lipu’s education efforts to stop the population
from collecting eggs, along with enforcement ac-
tivities by Forestry officials, and (iii) involvement
of several islanders, who were very familiar with
the colony, in the project activities. The aim of this
work was to verify for the first time the limiting
factors influencing breeding success in the Cory’s
Shearwater breeding colony on the island of Linosa,
with special attention to the impact of Black Rats.

Material and methods

Linosa island (35°52°N, 12°52’E) is part of the
Pelagie Islands, an archipelago located in the Si-
cilian Channel. The island, of volcanic origin, has
an almost circular shape with a maximum diam-
eter of 3.5 km, 11 km of coastal perimeter and a
surface of 5.4 km? Linosa is an Important Bird
Area (IBA, 168), Special Protection Area (SPA,
ITA040013) and Site of Community Importance
(SCI, ITA040001). Since 2000 it is a Nature Re-
serve of the Sicilian Region managed by the Azien-
da Foreste Demaniali.

Cory’s Shearwater nests throughout the island,
with the exception of the village located in the
south. The nests can be found under vegetation,
under rocks or in inaccessible large caves in the
volcanic rock, where several tens of pairs can nest
(Massa et al.1988).

The study was carried out throughout the breed-
ing cycle of the Cory’s Shearwater colony: (i) ar-
rival at the colony (March—April), (ii) egg laying
(May—June), (iii) hatching (July), (iv) feeding of
chicks (July—October), and (v) fledging (October).
The field work was conducted by one or two re-
searchers during a total of 64 days, broken down
into the following periods: 20-28 April, 18 May—
11 June, 21-31 July, 1-10 September, and 11-19
October 2006.

In April we selected a study site (c. 10 ha) that
was accessible and had high nest density, an area
called Mannarazza located in the northwestern part
of the island. Farthest from the sea, it was covered
by dense vegetation, mostly Pistacia lentiscus, Eu-
forbia dendroides, Periploca angustifolia, Opuntia
ficus-indica. Closer to the shoreline, there was an
area with isolated bushes of Lycium intricatum,
Periploca angustifolia, Limonium algusae. In
the immediate vicinity of the sea, vegetation was
completely absent. The highest nest densities were
found in the areas with isolated bushes located
close to the sea, in agreement with previous stud-
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Figure 1. The breeding habitat of Cory’s Shearwater on Linosa island. Upper photo: Overview of the main breeding area in
the northwest of the island. The birds breed both in the bare rocks nearest to the seashore and in the abandoned cultivated area
where rich Mediterranean vegetation is growing. Lower left: Monte rosso. Nests can be found in abundance even in the inner
areas away from the coast. Lower right: the Mannarazza area, our selected study site. The area is also a Regional Environme-
ntal Reserve, and the path seen in the photo crosses all the reserve.

Oversikt av gulniibbade lirans héickningsbiotop pd Linosadn. Upptill: éversikt av hickningsbiotopen i den nordviistra delen
av on. Lirorna héckade bdde i klipporna néira kusten och i det évergivna jordbruksomrddet som 6vertagits av rik mediterran
vegetation. Nedtill vinster: Monto rosso. Bon patrdffas talrikt dven i ons inre delar. Nedtill hoger: vart studieomrade Man-
narazza, som ocksd dr ett regionalt naturreservat. Stigen pa bilden korsar hela reservatet.
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ies on Cory’s Shearwater (Massa et al. 1985, Massa
ined.); these areas were richest in caves, cavities,
and holes. Figure 1 shows the habitats of the study
area.

For logistical reasons, we divided the area into
three sub-areas (sub-area A-B-C). When all birds
were incubating, we recorded the position of the
nests with a GPS (Garmin, mod. eTrex-Vista,
WGS84 system).

Instances of Black Rat egg predation were classi-
fied as such when gnawed egg shell remnants were
found inside or near the nests. Chick predation
was classified as such when (i) the nest was empty,
(i1) down was present inside the nest, (iii) internal
membrane remnants were present inside the nest,
or (iv) chicks were absent from where hatching was
recorded previously.

We excluded other potential predators such as
dogs or cats for the following reasons. Dogs were
never recorded in the three sub-areas because they
are kept near the houses and there are no stray dogs
on the island. Though we saw cats in the colony
area, we never found evidence of their predation
either on eggs or on chicks. The ground inside the
nests is covered by a thin layer of soft sand and
cat tracks were never recorded, while rat tracks
and excreta were found where eggs or chicks were
predated. Cats holding or eating chicks were never
seen. The predated chicks found outside the nests
were whole and showed predation tracks only on
the nape, clearly having been predated by rats.

Moreover, preliminary data from the second
year of monitoring, after rat control efforts were
launched, seems to confirm a significant decrease
of rat predation on chicks and consequently a very
high density of chicks. Rabbits are the only other
mammals present on the island.

We also exclude gull predation because eggs and
chicks are located too deep in the burrows to be ac-
cessible for gulls; broken eggs found inside or near
nests showed rat jaw marks. Moreover, the Yellow-
legged Gulls Larus michaellis breeding in a small
colony on the opposite side of Linosa leave the is-
land in July before the shearwaters hatch.

To verify Black Rat predation, we monitored
nests periodically in July (hatching and to regis-
ter losses), September (grown chicks and to reg-
ister losses) and October (fledglings). We chose to
begin the study on Black Rat predation on 6 June
because Cory’s Shearwater eggs laid during the last
decade of May were already incubated and conse-
quently of no interest for egg collecting, one of the
major impacts recorded in the past. We could thus
be sure that any missing eggs were to be attributed

to Black Rat predation. The first control visit took
place between 20 and 30 July, the second between
1 and 10 September, and the third between 11 and
19 October.

During the period from April to September, visits
to the colony took place mostly in the early morn-
ing, from 7 to 11 a.m. and in the late afternoon,
from Sp.m. till dusk. Night visits generally took
place at sunset (in moonless conditions), when
birds came back to land.

For statistical analysis we used contingency ta-
bles and 2 tests.

Results

In the period 610 June 2006, in the three sub-areas
together, we found and mapped 231 Cory’s Shear-
water eggs, 60 in sub-area A, 112 in B, and 59 in
C (Table 1).

In July we found 121 eggs or pulli, 4 abandoned
eggs, 1 deformed egg, 80 predated eggs, and 23
predated chicks; in two cases adults were present
without eggs or chicks (Table 1). Several egg shells
were found near the nests, often out in the open
and showing clear rat jaw marks. Egg shells were
found on the ground, inside nests, out in the open
on rocks or in Lycium intricatum bushes. Rat pre-
dation on shearwater eggs was not statistically dif-
ferent in the three areas (Contingency table, Chi? =
5.69, df =4, P =0.15), while predation was signifi-
cantly higher on eggs than on chicks (Chi? = 31.5,
df =1, P<0.001).

In September, 91 of the 121 nests that were ac-
tive in July still had eggs or chicks, while 30 had
been predated (Table 1). In twenty of the predated
nests chicks had been present in July. In the other
ten predated nests eggs had been present in July,
but it was not possible to determine whether it was
the chick (most likely) or the egg that had been pre-
dated.

There was no additional rat predation in October,
due to the large size of the chicks. Therefore, repro-
ductive success was 39%, rat predation (or over-
all mammal predation, allowing for the possibility
of some predation by cats) was 59%, and natural
losses 2%, indicated by the 4 abandoned eggs and
1 crushed egg that we found.

Discussion

Black Rat predation was the most important fac-
tor affecting the breeding performance of Cory’s
Shearwaters on Linosa. Monitoring efforts began at
the start of the incubation period, when it was cer-
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Table 1. Rat predation on Cory’s Shearwater on Linosa island in 2006.
Rattpredation pd gulndbbad liva pa Linosaon 2006.

6-10 June 20-30 July 1-10 September
Successful Lyckade Losses Forlorade Alive Predated Rovat

Areas Egg Chick Ad+chick Ad+egg | Aband. Damaged Predated Ad+0 | Chick | Chick Egg/chick
Omrdde Agg Unge Ad+unge Ad+igg | Overg. Skadat  Révat  Ad+0 | Unge Unge Agg/unge
A 60 31 2 1 0 0 26 0 26 7 1
B 112 50 3 5 3 0 50 1 41 12 5
C 59 24 0 5 1 1 27 1 24 1 4
A+B+C 231 105 5 11 4 1 103 2 91 20 10
% progr- 100*(105+5+11)/231= 100*(4+14+103+2)/231= 39% 61%
essively 52% successful lyckade 48% losses forlorade successful losses

Legends to column headings
Forklaringar till kolumnrubrikerna

Egg Number of individual or multiple caves with egg on 6 June.

Agg Antal individuella eller multipla halor med dgg 6 juni.

Chick Lone chick, without adult/s.

Unge Ensam unge utan adult.

Ad+chick  Adult with young chick (several days old).

Ad+unge  Adult med liten unge (flera dagar gammal).

Ad+egg Adult incubating.

Ad+dgg Adult ruvande.

Aband. Abandoned egg near the nest, cold or without adults, checked repeatedly and always without adult.

Overg. Overgivet dgg ndra boet, kallt eller utan adult, kollat flera ganger och alltid utan adult.

Damaged  Deformed egg having one half damaged, the other half whole.

Skadat Deformerat dgg med ena halvan skadad, andra halvan hel.

Predated Empty nest. Some nests seemed long abandoned; presumably the egg was predated immediately
after being laid. Down was found in other nests, presumably indicating predation on a downy
chick. Although we recorded these separately, they are reported together here since our assump-
tions cannot be proven.

Rovat Overgivet bo. Somliga bon foref6ll overgivna sedan linge; formodligen rovat omedelbart efter
vdrpningen. I andra bon patrdffades dun, formodligen tecken pa predation av dununge. Fastdn vi
registrerade dessa tecken separat, rapporteras de tillsammans eftersom vi inte kunde vara sdkra.

Ad+0 Adult without egg or chick. Data useful to estimate number of adults on land during the day.

Ad+0t Adult utan dgg eller unge. Uppgift virdefull for att berdkna antalet adulta pd land dagtid.

Chick Large chicks, 40—50 days old. We assume that the rate of rat predation in September/October dimi-

alive nishes greatly, although we photographed a large, feathered chick laying half-devoured just outside

(September) the nest. In large chicks, only the skull is usually devoured, probably because the rest of the body
is too rich in fat.

Unge Stor unge, 40-50 dagar gammal. Vi antar att rattpredationen i september/oktober minskat kraftigt

vid liv i trots att vi fotograferade en stor, befjddrad unge som lag halvt uppdten just utanfor boet. Pd stora

(september) ungar dts vanligen bara huvudet, troligen for att resten av kroppen dr for fettrik.

Chick (Sept) Indicates predation on a chick that was alive during the previous visit.

Unge (sept)

Indikerar predation pa unge som levde vid foregdaende kontroll.

Egg/chick

Agg/unge

Indicates predation on an egg or a chick in a nest where the adult was incubating during our
previous visit.
Indikerar predation pa ett dgg eller en unge i ett bo ddr adult ruvade vid foregdende kontroll.
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tain that no islanders would collect eggs. Predation
by other mammals, such as cats, has been recorded
during the breeding season on Puffinus yelkouan
in the Hyéres islands, where more than 400 birds
were predated each year (Bourgeois & Vidal 2005).
However, in our study we were able exclude preda-
tion by other animals than black rats.

Thibault (1995) reports that rat predation on
chicks in Corsica takes place during the first days
of July, particularly during hot and dry summers
(Moors et al. 1992). According to the literature,
chicks are mostly predated in their first few days
of life, particularly between the second and sev-
enth day after hatching (Igual et al. 2005), when
both parents leave the colony in search of food.
Although we were not able to determine exactly
at which age each predated chick was killed on
Linosa, our results also suggest that most predation
occurred early. We recorded most predation during
the second decade of July, only little predation later
on, and none at all when the young approached
fledging. Igual et al. (20006) state that rat predation
affects chicks more than eggs, and that predation on
the latter concerns abandoned or broken ones, the
period of chick predation frequently corresponding
with low vegetation productivity (Thibault 1995),
when the rats presumably are not able to sustain
themselves on their normal vegetarian food alone.
Also on Linosa the vegetation productivity in sum-
mer is poor, but the rat predation pattern was the
opposite one, higher on eggs than on chicks.

Since there are no rat-free large or medium-sized
Mediterranean islands (Cheylan 1984, Aguilar &
Amengual 1998, Perfetti et al. 2001), the Stazione
d’Inanellamento of Palermo, in collaboration with
LIPU (Italian League for the Protection of Birds),
began in 2007 a campaign to control the Black Rat
population on the island of Linosa, which is classi-
fied as a medium-sized island (Massa ined).

Rat eradication efforts on 16 Mediterranean is-
lands have had a success rate close to 90% (Thibault
1992, Amengual & Aguilar 1998, Orueta & Aranda
1998, Vidal & Zotier 2000). The best examples are
the particularly encouraging results obtained on the
islands of Zannone and Scola in Italy. On Zannone
in the Pontine archipelago, Black Rat eradication
led to full breeding success (100%) for the local Co-
ry’s Shearwater colony, reversing the previous com-
plete breeding failure (Corbi et al. 2005). On Scola
in the Tuscan archipelago (1.5 ha), the entire colony
of Cory’s Shearwaters (about 80—100 pairs) was
predated by rats. Subsequent rat control allowed the
colony to achieve good reproductive success (85%)
(Sposimo et al. ined., Perfetti et al. 2001).

The breeding success of Cory’s Shearwaters on
Linosa was very low in 2006, only 39%, compared
with most other Mediterranean islands, where it
varies between 40 and 80% (Cramp & Simmons
1977). However, from our one year study we can-
not tell whether 39% is an average or exceptional
value for Linosa. According to Thibault (1995) rat
density on medium-sized islands shows annual
variations and it could be that rat density was high
in 2006 and this year could have been an aberrant
year in Linosa island. On medium-sized islands
such as Linosa, the impact of rat predation should
conflict less with shearwater population dynamics
and should not constitute an actual threat for the
survival of the breeding colony (Thibault 1995).
But if 39% predation is an average value for Linosa
the rat population reduction experiment ought to
improve the breeding conditions significantly.

Our study suggests that Black Rat predation is
currently the main cause of breeding failure in the
Cory’s Shearwater colony on Linosa, but long-term
studies are necessary to better quantify the exact ef-
fects of rat predation. Rats are widespread through-
out the island, and many islanders use rat poison
in order to control their population in the village,
thus protecting both their food supplies and their
domestic fowl, which are sometimes killed by rats.

For Cory’s Shearwater, as well as for other sea-
birds that could colonize the island of Linosa in
the future, the control or the eradication of Black
Rats should lead to improved breeding success, as
was the case on other small Mediterranean islands
(Brooke 1990, Daycard & Thibault 1990, Martin
et al. 2000, Andreotti et al. 2001), because high
rat densities certainly represent a threat to Cory’s
Shearwater colonies.
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Sammanfattning

Introducerade och littspridda predatorer har varit
huvudorsaken till att talrika figelarter utrotats frén
Oar. De utgor det storsta hotet mot hackningsfram-
gangen for pelagiska arter som liror och stormsva-
lor eftersom dessa arter har en mycket utdragen
hickningsperiod. Dessa havsfiglar har ursprungli-
gen utvecklats pa dar dér predatorer saknats. Svart-
rattan dr en av de arter som har utrotat faglar pd sma
Oar, och den ir en av de vanligaste predatorerna pa
Oar 1 Medelhavet. Den finns pa alla stora och med-
elstora dar och dven pad méanga av de minsta Garna.
Kolonisationen har skett med ménniskans hjilp,
med undantag for dar ndra land dit rattorna sim-
mat. Man har visat att svartrattan kraftigt reducerat
hickningsframgangen hos fyra arter: gulndbbad
lira, storre lira, medelhavslira och stormsvala.

Pa grund av dessa omstidndigheter har man under
senare ar forsokt utrota svartrattan fran flera 6ar i
Medelhavet. I samband med detta har rattor och
faglar studerats mera i detalj. Bland annat har man
funnit att rattorna lever av faglar i storre utstrick-
ning dn man tidigare trott eftersom man férmot att
de framst var vegetarianer. Pa 6n Linosa som lig-
ger néra Sicilien inférdes svartrattan av manniskan.
Antalet rattor har inte kunnat uppskattas, men de
finns 6ver hela 6n och sirskilt i klippig terrdng nira
kusten. Hér hiackar ocksa den gulndbbade liran. Ar-
ten dr kénslig for predation pa grund av sin sena
konsmognad, bara ett 4gg per ar, och en lang hick-
ningsperiod, fran april till oktober. Gulndbbade li-
ran minskar ver hela sitt utbredningsomrade och
sarskilt i Medelhavet. Den ingér i Annex 1 av EU:s

direktiv 79/409 (Fageldirektivet), den dr SPEC2-
art i BirdLife Internationals lista over Species of
European Concern, och den klassificeras som sér-
bar av IUCN i den europeiska rodlistan.

Linosa hyser den storsta kolonin i Italien av gul-
ndbbad lira (10.000-15.000 par). For att skydda
denna koloni paborjades 2006 en studie for att fast-
stilla de framsta hoten mot kolonin. Arbetet be-
drivs av LIPU (Italian Leage for the Protection of
Birds) i samarbete med Stazione d’Inanellamento
of Palermo. Tdnkbara hot var dggtdkt av ménnis-
kor, rattpredation, predation av katter och hundar,
biotopforluster pa grund av utvidgade méinskliga
aktiviteter samt langrevsfiske. Aggtikt pagick inte
och predation av hundar och katter kunde uteslutas
studiedret 2006. Denna studie koncentrerades till
rattpredationen.

Linosa ér en del av Pelagie-arkipelagen mellan
Sicilien och Tunisien. On har vulkaniskt ursprung,
har en kustldng pa 11 km och en areal pa 5,4 km2.
Linosa dr IBA-omrade (nr 168), SPA-omrade
(ITA040013) och SCI-omrade (ITA040001). Se-
dan 2000 &r 6n ocksa naturreservat. Gulndbbade
liror hiackar 6ver hela 6n med undantag for en by
i soder. Bona placeras under vegetation, under ste-
nar eller i stora otillgdngliga grottor. Vér studie ge-
nomfoérdes under hela hickningscykeln 2006, och
tackte dérfor alla faser: ankomsten i mars—april,
aggldggningen 1 maj—juni, kldckningen 1 juli, upp-
fodningen av ungarna i juli-oktober samt utflyg-
ningen i oktober. Féltarbete utfordes under totalt 64
dagar uppdelat pa foljande perioder: 20-28 april,
18 maj—11 juni, 21-31 juli, 1-10 september och
11-19 oktober. For var studie valde vi ett c¢. 10 ha
stort, lattillgangligt omrade med hog tithet av liror
inordvistra delen av 6n. Alla aktiva bon lokalisera-
des och deras GPS-koordinater registrerades. Ratt-
predation pa dgg faststilldes som forlustorsak om
vi fann rattgnag pa dgg i eller omedelbart utanfor
boet. Predation pa ungar ansags foreligga om boet
var tomt, det fanns dun i boet, rester av indlvor lag
i boet eller ungen saknades dér klackning tidigare
konstaterats. Andra predatorer, sasom katter och
hundar, kunde uteslutas, hundar darfor att de inte
alls upptriadde i undersokningsomréadet och katter,
som dock iakttogs i omradet, for att kattspar aldrig
sags vid bona. Marken inne i bogangarna tacktes
ndmligen av ett tunt lager av mjuk sand, och vi
noterade aldrig ndgra kattspar medan réttspar och
rattspillning patriffades diar predation forekom-
mit. De ungar som patréiffades doda utanfor bona
visade ocksa bitskador som var typiska for réttor,
inte for katter. Trutar kunde ocksd uteslutas som
predatorer. De tar sig inte in i lirornas bon, och den
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enda trutkolonin (michaelis) 1ag pa andra sidan 6n
och trutarna 1dmnade 6n i juli, dvs. innan lirorna
klackt.

Vi fann och bevakade 231 bon av gulnibbad lira
(Tabell 1). I juli fann vi 121 dgg eller ungar, 4 Sver-
givna dgg, 1 krossat dgg, 80 prederade dgg och 23
prederade ungar. I tva fall fanns en adult fagel i
boet utan dgg eller unge. I september hade 91 av
de 121 bona fran juli fortfarande dgg eller ungar
medan 30 hade prederats. I oktober tillkom ingen
ytterligare predation. Den totala hickningsfram-
gangen blev séledes 39%, rattpredationen 59% och
naturliga forluster 2% (fyra vergivna och ett kros-
sat dgg).

Vi kunde alltsa konstatera att rattpredationen var
den betydelsefullaste orsaken till reducerad hick-
ningsframgang pa Linosa. Pa andra dar har bl.a.
katter spelat stor roll som predatorer, men vi kunde
utesluta denna faktor. Vi kunde inte exakt faststilla
tidpunkten for predationen, bara att merparten in-
triffade tidigt under hdckningscykeln. Detta stim-
mer med andra studier. Rattpredationen verkar
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ocksa infalla i samband med 1lag produktion hos
vegetationen frampa sommaren nér torkan sdtter
in. Rattorna som dr omnivorer, men normalt mest
dter vegetabilisk foda, blir da i 6kad grad predato-
rer. Mot slutet av hdckningen, nir lirornas ungar
dr stora, klarar rattorna av allt att doma inte langre
av att doda dem. En skillnad mot studier pa andra
Oar var att vi hade hog predation pa dggen, medan
andra studier funnit att den hogsta predationen in-
foll ndrmast efter klackningen.

Pa flera andra dar har rattbekdmpningen givit
positiva resultat. [ vissa fall har lirornas hicknings-
framgang Okat till hundra procent. P4 Linosa var
hickningsframgangen bara 39% é&r 2006. Andra
studier har visat att rattornas bestand savil som
hickningsframgangen kan variera kraftigt fran ar
till ar. Trots att var ettariga studie inte kan fast-
stdlla om 2006 var ett typiskt eller ett avvikande
ar framstér i skenet av studier pa andra dar 39%
som en mycket lag hdckningsframgéng. Darfor bor
bekdmpning snabbt ge svar i form av kraftigt 6kad
héckningsframgang.
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Korta rapporter — Short communications

Ejderns Somateria mollisima
boplatstrohet i en koloni pa
Utklippan i Ostersjon

Nest location fidelity in the Common
Eider Somateria mollissima at
Utklippan in the Baltic Sea

ROLF LARSSON

Utklippan dr en grupp dar 24 km SSE om Karls-
krona. De stOrsta Garna dr Sodraskdr, Norraskar,
Mellanskédr samt Degerhuvudet med en samman-
lagd yta pa 13 ha. P4 Norraskér finns en hamn som
utnyttjas av fiske- och fritidsbatar. Utklippan ar se-
dan 1988 ett naturreservat.

Pa Utklippan hickade ejdern for forsta gangen i
modern tid &r 1968. Sedan dess har populationen
vuxit kraftigt. Sedan 1984 har antalet hickande
ador inventerats i borjan av maj varje ar. Storst var
populationen ar 1994 med 243 hickningar (Lars-
son 2004). Dérefter har den minskat till 192 hick-
ningar ar 2006.

Ejderhonorna &r mycket hemortstrogna. Enligt
resultat av ringmérkning pd Gotland atervinde
ejderhonor upp till fyra ar efter markningstillfal-
let fran vinterkvarteren i Danmark, norra Tyskland
och Nederldnderna. Dérefter minskade bendgenhe-
ten att atervinda till samma héckplats abrupt, men
enstaka faglar atervinde upp till atta ar (Mathias-
son 1962).

Det ér ként att ejdrar hickar dr efter ar i nérheten
av fjolarets boplatser, ibland till och med under fle-
ra ar pa exakt samma plats. En endgd ejder hickade
paen 6 i Alands skiirgard 14 ar efter varandra under
en och samma enbuske. P4 Novaja Semlja r det
utbrett att utnyttja gamla bon, pa kusten vid Mur-
mansk och Vita havet dr det mindre vanligt och pa

de Brittiska 6arna och i Holland &nnu séllsyntare
(Bauer & Glutz von Blotzheim 1969). Gamla bon
kan ateranvéndas sa att en permanent grop med en
kant skapas, men huruvida det &r samma ada som
atervinder till samma bo eller om det 4r en annan
ada som tar 6ver boet framgér dock inte (Cramp &
Simmons 1977).

Vid inventeringarna pad Utklippan har en stor del
av &dorna fangats pa bona och ringmarkts. Sam-
manlagt har 543 ejdrar ringmaérkts och 979 kontrol-
ler och aterfynd har registrerats. Ett antal ador ater-
fangades pa boet pa exakt eller nidstan exakt samma
plats som tidigare ar. P4 grund av detta stélldes fra-
gan: Hur stor andel av de hdckande adorna atervén-
der foljande ar till samma bergsskreva, buske eller
atminstone samma parti av 6n for att hacka? Det
vill sdga, foredrar &dorna alltid samma placering av
boet i kolonin? Hur langt kan en ada flytta sitt rede
fran ett ar till ett annat?

Metod och resultat

Mellan ar 2001 och 2005 registrerades med hjilp
av en GPS boplatsernas positioner for alla ador
som ringmarktes och kontrollerades. Totalt gjordes
279 kontroller och 387 positioner togs (Tabell 1).
Sammantaget registrerades positionen for 96 adors
reden under tvé eller flera ar. Fem &dor kunde &ter-
fdngas fyra ar, 12 tre ar, 23 tvd &r och 54 stycken ett
ar. Av alla 159 mellanérskontroller gjordes 145 pa
samma 0. Tio ddor bytte till en annan hackningso.
Alla bon, 86 stycken, som registrerades 2001 med
GPS, har prickats in i Figur 1.

Resultaten baserar sig pd GPS-registreringarna.
Dessa har en felmarginal och effekten av denna be-
handlas i diskussionen nedan. Den genomsnittliga
forflyttningen av bona uppgick till 57,7 meter. Half-
ten av alla forflyttningar var kortare &n 21 m och 27
procent var kortare dn 10 m. Exakt samma position
for en och samma ada uppmaittes aldrig tva ganger.
Av de 15 ddor som aterfanns ruvande mindre dn 5
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Tabell 1. Resultatet av inventeringen av ador ar 2001-2005 samt antal registrerade GPS-positioner och forflytt-
ningar av reden.
Result of the surveys of nests in 2001-2005 and number of recorded GPS positions and replacements of nests.

Ar Héackande ador Nymarkta Kontrollerade Andel GPS-positioner  Forflyttningar
mérkta %

Year  Breeding females — New ringings  Controlled Proportion GPS-positions  Replacements
ringed %

2001 218 25 62 39,9 86

2002 213 20 60 37,6 80 31

2003 195 35 53 45,1 88 41

2004 175 13 59 41,1 72 47

2005 182 16 45 33,5 61 40

Summa 109 279 387 159

Tabell 2. Antal &dor som mellan 1975 och 2005 kon-
trollerats som hickande pa Utklippan mer &n 4 si-
songer efter markningsaret.

Number of Eider females controlled as breeding at Ut-
klippan more than four seasons after year of ringing.

Antal sdsonger Antal ador
No. of seasons No. of females
11 1
10 4
9 8
8 7
7 10
6 10
5 18

m frdn tidigare ars bon var fordelningen: 1 m 1 st,
2m4,3 m4 och4 m 6 st. Forflyttningar pd mer
dn 100 meter registrerades i 18 fall. Av dessa var 4
forflyttningar pa samma 6, 114, 136, 174 resp. 252
m. De 6vriga 14 forflyttningarna var resultatet av
byte av hickningsd. Fordelningen av forflyttning-
arna framgér av Figur 2. Om man utesluter de ador
som bytt ¢ inskrdnker sig den genomsnittliga for-
flyttningen till 27,7 m.

Av de ador som féngats varje ar var det tvd som
placerade sina bon inom en begrinsad yta. Den
ena flyttade boet 4, 7, 14 resp. 10 m fran 2001 till
2005, inom en yta pd 98 m?, medan den andra flyt-

Figur 1. Pa Utklippan — fran norr Norraskir, Mellanskar,
Sodraskdr samt Degerhuvudet — med GPS registrerade héck-
ningar ar 2001. Ur flygfoto © Lantmateriverket, Gavle 2008.
Medgivande MEDGIV-2008-16956.

Location of nest on the Utklippan islets in 2001.




tade boet 11, 20, 21 resp. 19 m, inom en yta av
490 m2.

Av de 10 ador som bytt hdckningsd dterviande
fyra dret dérpd till den forsta hdckningsén, men
bara en atervinde till ungefdr samma plats som den
forst hackade pa, 5 m fran den forsta hackningen.
Av de andra tre slog sig tva ner relativt nidra den
forsta hickningsplatsen, 41 resp. 59 m bort, medan
den tredje valde en boplats 130 m bort.

Enligt resultaten fran Gotland minskar adornas
bendgenhet att dtervanda abrupt efter fyra 4r. Men
ringmérkningen pa Utklippan visar att ejderho-
norna hér har en stor bendgenhet att atervinda till
samma héckplats dven efter fyra ar (Tabell 2).

Kontrollerna av figlar mirkta pd andra platser
visar ocksd pa att ett visst inflode av frimmande
ador forekommer (Larsson 2004).

Diskussion

Vid analysen av de uppmitta forflyttningarna vi-
sar det sig att GPS:ens méitnoggrannhet ldmnar en
del ovrigt att onska. Enligt tillverkaren dr medel-
vérdet for noggrannhet 15 m. Eftersom terrdngen
pa Utklippan ar helt 6ppen utan hindrande trdd ar
denna siffra troligen i 6verkant. Medelvirdet for
noggrannhet (15 m) skulle i vérsta fall kunna inne-
béra att forflyttningar under 15 meter (42 procent
av alla forflyttningar) i sjdlva verket inte alls var
nagra forflyttningar. Med en sadan tolkning skulle
ador som registrerats for mindre forflyttningar i
sjdlva verket kunna ha atervint till exakt samma
boplats. A andra sidan skulle minst 58 procent av
de uppmiitta forflyttningarna vara verkliga forflytt-
ningar. Det betyder att en mycket stor del av adorna

30

25 o] | HByte av 6
m [CEj byte av 6

20 -

| | Mg f Ll

Figur 2. Samtliga forflyttningar f6r mérkta honor (n = 159)
fordelade per 5 meter upp till 100 meter och per 100 m dver
100 m.

All relocations of nest sites between years of ringed females
(n=159).
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inte atervénder till exakt samma boplats, utan vil-
jer en ny boplats inte langt fran den gamla och blir
ddrmed trogna sin del av koloniomradet. GPS:ens
bristande exakthet spelar en obetydlig roll for den
fordelning som visas i Figur 2 eftersom felen bor
vara lika fordelade mellan for langt och for kort
avstand mellan tva positioner. Endast nir det gil-
ler att bestimma om exakt samma plats anvints for
boet tvé olika &r kravs hogre noggrannhet, t.ex. fy-
siska markeringar.

Det gar inte att avgdra hur gammal en ada ir
pa fjaderdrikten eller nagot annat. Det dr svart att
sdga nagot om hur stérningskénsliga de olika fag-
larna dr. Det &r troligt att unga &dor dr mer stor-
ningskéansliga dn gamla ddor som vant sig vid att
ménniskor ror sig i ndrheten av deras boplats. De
gamla ddorna tolererar troligen ocksa den storning,
som infingandet otvivelaktigt innebdr, bdttre dn
unga. Under arens lopp har det noterats hur gamla
ador — en del har alltsa kontrollerats upp till 10 el-
ler 11 ganger — legat och tryckt pa dggen medan
ringen avldsts. Andra, formodligen unga faglar, har
gett sig av i panik.

Faktorer som kan ha paverkat om en ada flyttat
boet en ldngre stricka eller till och med bytt 6 kan
vara storningar fran manniskor. Losgaende hundar,
som fritidsseglare haft med sig, har noterats vid
nagot tillfdlle. Husdjur eller predatorer som mink
och iller férekommer inte stadigvarande p& Utklip-
pan. Ar 1993 gjordes ett forsdk att halla far pa S6d-
raskdr. Detta resulterade i en massutvandring av
ador frén Sodraskdr till Norraskér. 1992 fanns 93
hickande ddor pa Sédraskir. Ar 1993 var siffran 34
och 1994 var ordningen aterstdlld med 85 &dor pa
Sodraskr. Forsoket med farbete visade att det for
ejderns vidkommande inte dr lampligt att halla far
pa en s liten 0.

Trots osédkerheten betriffande de uppmitta po-
sitionernas exakthet kan man hévda att undersok-
ningen visar att en majoritet av 4dorna atervander
flera ar till samma del av kolonin och lagger sitt bo
pa samma plats eller mycket nédra den plats som de
tidigare placerat sitt bo. Det &r bara ett fatal som
flyttar boplatsen en langre stricka och byter hack-
ningso.
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Summary

Utklippan is a group of islands, a nature reserve
since 1988, 24 km SSE of Karlskrona. The first
breeding record of the Common Eider Somateria
mollissima on the islands in modern times was
made in 1968. The population has been counted
every year since 1984 and it has grown to a peak
of 243 nests in 1994 and then declined to 192 nests
in 2006. Eider females show strong breeding site
fidelity and they often lay eggs at a place very close
to that of the pervious year. At Utklippan a large
proportion of the females have been ringed. In to-
tal, 543 females have been ringed and 979 recover-
ies have been obtained when the birds were trapped
on their nest in a later year. In this report I analyse
how long distances the females moved their nests
between years.

Both when ringed and when recovered I recorded
the GPS-position of the nest. These positions were
then used to calculate the distance between the
nests of different years. Between 2001 and 2005
a total of 279 controls were made and 387 posi-
tions were recorded (Table 1). This gave positions
of 96 female’s nests during two or more years. Five
females were re-trapped in four consecutive years,
twelve in three years, 23 in two years, and 54 in one
year. Of all 159 controls between years, 145 were
made on the same island. Ten females changed to
another island within the Utklippan group. Figure 1
shows the distribution of the nests in 2001.

The result of the distance measurements are
shown in Figure 2. The average distance of nest re-
location was 58 metres. The nest relocations that
involved change of island are shown with differ-
ent colour in the figure. If these fourteen nests are
excluded, the average within island relocation was
only 28 metres.

Exactly the same position of the same female’s
nest was never recorded. However, the GPS posi-
tions have errors, up to fifteen metres according to
the manufacturer. This has little effect on the dis-
tribution pattern of distances in Figure 2 since the
errors are in both directions and would on average
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cancel out each other. But because of these errors
it is not possible to determine whether the females
sometimes nested in exactly the same spot, as has
been observed in some colonies.

Using recovery data also from years before 2001
(Table 2) I can show that the females return many
years to breed on the Utklippan islands, up to elev-
en years.

The reason for a change of nest site between
two years is most often not clear. Disturbance is of
course the most likely cause. Predation is unlikely
since feral cats and dogs as well as minks and pole-
cats do not occur on the islands. Only in one case
the reason for a mass relocation of nests was obvi-
ous. In 1993 sheep were introduced on the south-
ernmost island. The Eider females then moved to
the northern island. The year after, without sheep,
the females returned again.

In conclusion I found that the majority of the
Eider females on Utklippan locate their nests very
close to the site of the previous year, usually the
same part of the colony on the same island. They
also may return to the same island during many
years. Apart from when severe disturbance occurs,
they only occasionally move their nests a longer
distance.

Referenser

Cramp, S. & Simmons, K.E.L. (eds.) 1977. The Birds of the
Western Palearctic.Vol. 1, Oxford University Press, Ox-
ford.

Bauer, K. M. & Glutz von Blotzheim, U. N. (eds.) 1969.
Handbuch der Vogel Mitteleuropas. Band 3, Anserifor-
mes 2. Teil. Akademische Verlagsgesellschaft. Frankfurt
am Main.

Larsson R. 2004. Projekt Ejder — 21 ars inventeringar av
ejderpopulationen pd Utklippan, Lansstyrelsen i Blekinge
ldn 2004:10.

Mathiasson, S. 1962. Femtio ars fagelmdrkningar vid Go-
teborgs Naturhistoriska Museum. En tillbakablick. Gote-
borgs Naturhistoriska Museum, Arstryck 1962.

Rolf Larsson, Flyet, Pl. 6804, 373 00 Jimjo.
E-mail: rolf_maria@hotmail.com



Late breeding of Wood
Pigeon Columba palumbus at
Linkoping, southern Sweden

Sen héickning av ringduva Columba
palumbus i Linkdping, sédra Sverige

HENRIK LERNER & LENNART NORDEN-
FELT

In 2005, we recorded a late breeding of a Wood Pi-
geon Columba palumbus in the urban area of the
University of Linkoping (latitude 58°23'41.94" N,
longitude 15°34'12.18" E). The nest lay in a small
Norway Maple Acer platanoides just outside the
window of one of the buildings of the university
(Figure 1). Hatching was not earlier than 15 Octo-
ber and the young fledged about 10 November. Ac-
cording to Cramp (1985) incubation takes 17 days
and the fledging period varies between 20 and 35
days. This gives an estimation of egg-laying to have
occurred between 19 September and 4 October and
hatching between 6 and 21 October.

Few reports have been made on late breedings
of Wood Pigeons in Sweden. Within north-western
Europe, Wood Pigeons may breed from February
through November (Cramp 1985), although in
Sweden the climate limits the number of late at-
tempts. It has been shown that Wood Pigeons are
able to breed later in urban than in forest areas
(Ljunggren 1988). Fdgelskydd Spillepeng (a bird
rescue organisation in Skédne, southernmost Swe-
den) has collected 18 breeding records since 1998
where egg laying started during September (Ken-
neth Bengtsson in email) and with the latest start
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Figure 1. The nesting tree (in the middle of the picture) for
the late breeding of wood pigeon Columba palumbus, Uni-
versity area of Linkoping (latitude 58°23°41.94” N, longi-
tude 15°34°12.18” E). Picture taken April 30, 2008.
Hdckningstrdd (i bildens mitt) for den sena hdckningen hos
ringduva Columba palumbus pa universitetsomrddet i Lin-
koping (latitud 58°23°41.94” N, longitud 15°34°12.18” O).
Fotot taget 30 april 2008.

of breeding on 28 September (Bengtsson 2001). A
few late breeding attempts which resulted in young
in 2002-2007 have been reported to the Swedish
bird observation database Svalan (http://svalan.art-
data.slu.se). Most of these young were seen in the
beginning of October (Table 1). One observation
later than ours was made on 23 November 2007 in
Halland (56°39°56”N, 12°47°52”E) which is about
170 km south of Link&ping.

Two factors work together for late-breeding to
become more common in the future in Sweden.
The establishment and increase of an urban popu-
lation since the first urban breeding in 1918 (Sven-

Table 1. Observations in Svalan between 2002 and 2007 (database checked 14 January 2008) on late breedings
of Wood Pigeons. Selected breeding criteria were “nest, egg/juveniles” and “pulli/newly fledged”.
Observationer i Svalan mellan 2002 och 2007 (uttag ur databasen 14 januari 2008) pd sena hdckningar av
ringduva. Valda hickningskriterier var “bo, dgg/ungar” och “pulli/nyligen flygga”.

Landskap Date Observer
Province Datum Observator
Skane 5 October 2003 Hakan Winqvist

1 October 2005 Olof Jonsson, Stefan Magnusson

6 October 2006 Lars Akerman

22 October 2006 Ake Lindstrém
Halland 23 November 2007 Markus Andersson
Bohuslin 4 October 2004 via Tommy Jaras

4 October 2006 Stefan Oscarsson
Ostergdtland 13 October 2006 Johan Nilsson
Sédermanland 3 October 2004 Erik Peurell
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sson et al. 1999) is important since urban pigeons
are able to breed late (Ljunggren 1988). Over-
wintering Wood Pigeons seem to be more common
in Sweden nowadays (Staav & Fransson 2007)
which elongates the season within Sweden. This
shift increases the chances to record late breeders
in November, a month when many Wood Pigeons
already has left the country.
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Sammanfattning

En sen hdckning av ringduva Columba palumbus
noterades pa universitetsomradet i Linképing (la-
titud 58°23°41.94” N, longitud 15°34°12.18” O).
Duvorna hickade i en liten 16nn precis utanfor
fonstret pa en av universitetsbyggnaderna (Figur
1). Kldckning intriffade inte fore 15 oktober och
ungarna var flygga 10 november. De flesta andra
observationer av hickande ringduva dir ungar ob-
serverats under perioden 2002—2007 har varit i bor-
jan pd oktober (Tabell 1.). Ett sydligare senare fynd
foreligger fran Halland (1315620N, 6286090E, Ri-
kets nit) 23 november 2007.

Tva faktorer verkar for att sena hickningar av
ringduva skall kunna bli vanligare i framtiden. Den
urbana populationen har sedan etableringen 1918
okat och denna population verkar ha mojlighet att
hicka senare péd sdsongen dn den som &r knuten
till skog. Overvintring av ringduva verkar ocksd
bli vanligare vilket forldnger sdsongen inom Sve-
rige. Den hér fordndringen 6kar chanserna att no-
tera hickningar i november, vilket dr en ménad da
ménga ringduvor redan ldmnat landet.

Henrik Lerner, Division of Health and Society,
Department of Medical and Health Sciences, Lin-
kopings Universitet, SE-581 83 Linkoping, e-mail:
henrik_lerner@yahoo.se

Lennart Nordenfelt, Division of Health and Society,
Department of Medical and Health Sciences, Lin-
kopings Universitet, SE-581 83 Linkoping



Extensive post-juvenile moult
in Reed Warbler Acrocephalus
scirpaceus in Sweden

Omfattande post-juvenil ruggning hos
rorsangare Acrocephalus scirpaceus i
Sverige

BO NIELSEN

On 8 October 2007, the ringers at Kvismare Bird
Observatory, Martin Rydberg-Hedén, Judith Mate-
os and Andreas Tranderyd, were ringing at Assén
situated at 59.16N and 15.25E. An Acrocephalus
warbler in heavy moult was trapped and it was con-
firmed that it was a first year Reed Warbler 4. scir-
paceus. A photograph was taken (Figure 1), in ad-
dition a moult card was completed. The photograph
shows an extensive moult including secondaries.
The moult card shows that some primaries and the
tail are included in the moult.

There were however some strange patterns. The
most obvious one was that the first and third to
sixth secondaries were moulted while the second
secondary was not moulted. In addition to this,
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at least the second primary was moulted but was
nearly fully grown according to the moult card.
This is however not possible to see in the photo-
graph. If the first primary also had been moulted
is not possible to determine from the photographs
or the moult card. In close ups on the photograph it
is possible to see that the feathers on the neck and
mantle consist of a mixture of juvenile feathers and
newly moulted adult type feathers. There are also
worn feathers in the coverts. It can also be seen that
the remaining primaries and alula were of juvenile
type despite the low resolution of the picture. Both
wings were symmetric, including the non moulted
second secondary.

The photograph also suggests that the bird was
moulting very fast. The secondaries were nearly
parallel in their growth. This can be recorded for
birds with great time stress. An example is late
moulting female Willow Warblers Phylloscopus
trochilus which complete moult in some 34 days,
n=15 (Sondell 1993). Another observation, re-
corded on the moult card, was aberration from the
normal symmetric moult pattern in the tail. It is
however common with uneven moult of the tail ac-
cording to the moult card archive from Kvismaren
for a number of species (Jan Sondell, pers. com.).

The length of the grown flight feathers indicates

Figure 1. Photograph of the wing. Photo: Martin Rydberg Hedén.
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that the moult should have started in the beginning
or middle of September and would have finished in
the middle of October.

I have found no definite previous record of a
Reed Warbler conducting such an extensive post-
juvenile moult (e.g. Jenni & Winkler). However,
there are reports of adult Reed Warblers conduct-
ing complete or interrupted summer moult in Spain
(Spencer & Mead 1979). All reports of extensive
or more or less complete moult have been from the
Mediterranean area where birds are more prone to
do more extensive moult in the summer compared
to northern Europe (Svensson 1992).

There are no reports of any Acrocephalus war-
bler conducting any extensive post-juvenile moult
or complete moult in northern Europe prior to this
finding. It seems that this bird was a rather early
born Reed Warbler that started the post juvenile
moult late.
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Sammanfattning

Under ringmirkning for Kvismare fagelstation den
8 oktober 2007 vid Assén, beldgen vid Hjilmaren,
fangades en rorsdngare som ruggade vingpennorna
och stjarten. Ett fotografi (Figur 1) och ett ruggkort
som gjordes visade att fageln genomgick utbredd
post-juvenil ruggning.

Dir fanns emellertid vissa avvikelser frén nor-
mala ruggningsmonster. Det mest tydliga var att
den forsta armpennan samt armpennorna 3—6 holl
pé att vixa medan den andra var oruggad. Andra
handpennan var ny och néstan utvuxen enligt rugg-
kortet. Om forsta handpennan hade ruggats gar inte
att avgora fran fotografiet. I stark forstoring gar det
att se pa fotografiet att fjadrarna pa nacke och man-
tel var av bade juvenil och adult typ. Det syns ocksa
att de 6vriga handpennorna och alulan var av juve-
nil typ trots en dalig uppldsning pa bilden.

Ruggkortet visar tydligt att ruggningen skedde
mycket fort eftersom armpennorna hade vixt néis-
tan parallellt, nagot som kan ses hos faglar med
stor tidsstress. Fjddrarnas langd tyder pd att den
hér individen pabdrjade ruggningen i mitten av
september och avslutade i mitten av oktober.

Jag har inte funnit ndgon séker tidigare rapport
om rorsangare med en sa utbredd post-juvenil
ruggning. Det finns enbart rapporter om utbredda
eller kompletta ruggningar fran Medelhavsomradet
dir faglar inom samma art generellt ruggar mer
komplett eller ldngre &n i norra Europa. Det finns
inga rapporter om ndgon Acrocephalus-sdngare
som genomfort en utbredd post-juvenil ruggning i
norra Europa fore detta fynd och det ser ut som att
detta var en relativt tidigt fodd fagel som paborjat
ruggningen sent.

Bo Nielsen, Adjunktsviigen 9, 432 50 Varberg



Nya bocker — New books

Current Topics in Avian Disease Research:
Understanding Endemic and Invasive Di-
seases. 20006. Ornithological Monographs, No.
60 viii + 111pp.

Ornithological Monographs dr en serie sdrtryck pu-
blicerade av American Ornithologists Union vilka
inte alltid &r sa latta att fa tag pa. Det &r synd, for de
avhandlar ofta intressanta &mnen. Utav en slump
fick jag med mig ett hifte utgivet 2006 med mig i
ryggsdcken till Capri, och har suttit under citron-
traden och ldst alltmedan bidtarna flockades Gver
huvudet.

Hiftet dr indelat i 7 kapitel, var och ett bestaende
av en peer-reviewad artikel. Intentionen med héftet
var att ge en insikt i samtida infektionsforskning
inom ornitologin. Om man tittar pa kapitelindel-
ningen sd kan man se att bredden finns dér, efter-
som bade virus, bakterier och parasiter avhandlas.
Men tittar man ndrmare mérker man att det egent-
ligen bara &r 4 olika mikroorganismer som tas upp.
Hiéftet inleds med en review om influensa, vilken ar
initierad och tar upp hela kunskapsbilden, allt frén
epidemiologi till molekyldra mekanismer for pa-
togenicitet och immunitet. Men influensafiltet har
formligen exploderat de senaste aren och mycket
har redan hunnit dndras sedan denna review skrevs.
Bland annat sa har uppgifterna om att viruset kan
”overvintra” infryst i sjois avfardats som laborato-
rieckontamination och dven grundldggande uppgif-
ter om evolutionstakten hos viruset ifragasatts.

Tre kapitel handlar om West Nile virus. Det
forst av dessa &r en review som beskriver den i det
nidrmaste osannolika spridningen av detta virus
frén introduktionen i New York 1999 till resten av
kontinenten inom 5 ar. Det &r en véldigt intressant
story och man forstar att detta r en stor sak i USA.
Dels dr mortaliteten bland infekterade faglar hog,
sarskilt hos krdkfaglar, men dven en stor méngd
ménniskor smittas i de omraden dér viruset blivit
endemiskt. Den andra av West Nile artiklarna tittar
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pé de sociala effekterna av viruset hos en popula-
tion med amerikanska krakor. Dessa krikor lever i
sociala familjegrupper, dir det hickande paret far
hjélp av subdominanta individer, oftast ndrstaende
slaktingar, att fostra nya ungar pa vingarna. Nir
viruset drog fram dog en stor andel av bestdndet
och forskarna analyserar hur det paverkar famil-
jemonstren. Det verkar som om att bestandet kla-
rar en kortare tid med hog mortalitet, eftersom de
icke-hdckande individerna “buffrar” populationen
sa att antalet hickande par inte gar ner sa mycket.
Diarmed 6ppnades ocksd mojligheter for de subdo-
minanta individerna att ta dver och bli hickare. Det
vore spidnnande att se de mer langtgdende effek-
terna over en ldngre tid, men det far vi sikert an-
ledning att 1dsa om i framtiden. Den sista uppsatsen
pa West Nile-temat dr en i mitt tycke relativt dalig
uppsats didr man anvinder serologiska data (det
vill séga antikroppsdetektion) for att studera infek-
tionsmonster i en tittingansamling 1 Ohio. Proble-
met 4r att forskarna inte helt forstar begrdnsningen
i serologin och didrmed dveranalyserar sina data.

Tva kapitel tittar pa blodparasiter — dels bland
havsfaglar pa Galapagosdarna, dels i tvd omraden
i Sydamerika. Malarialiknande blodparasiter (Ha-
meoproteus och Plasmodium) har linge varit for
foremal for ornitologiska studier, kanske framfor
allt for att de har varit relativt litta att detektera
med hjdlp av blodutstryk och att prevalensen ofta
dr hog bland tdttingar. P4 senare ar har ett antal
PCR-baserade metoder utvecklats — inte minst av
lundaekologerna — som har gjort att man kan fa
en béttre upplosning i sina studier. Det visar sig
att man undervérderat artdiversiteten bland dessa
parasiter, eftersom morfologiskt identiska parasi-
ter kan vara véldigt atskilda genetiskt. Framfor allt
studien fran Sydamerika &r intressant i detta sam-
manhang.

Min favoritartikel i hiftet 4r den som avhandlar
Mpycobacter galliseptum hos amerikanska rosenfin-
kar. Denna bakterie ger upphov till konjuktivit, en
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ogoninfektion, som ofta leder till doden eftersom
de infekterade finkarna inte kan se ordentligt. Fors-
karna fran Cornell har anvént sig av allmidnheten
for att studera effekterna av bakterien pd finkarnas
populations- och gruppniva. Ett stort fagelmat-
ningsprojekt initierades dar folk via webben kunde
rapportera hur méanga finkar de haft vid sina fagel-
bord och om ndgon av dem verkade sjuka. Dessa
data kopplades med mer riktade studier och GIS-
data till en stor statistisk studie. Det dr verkligen
imponerande att sld ihop de olika sakerna till en
enhet — detta 4r en artikel som jag gdrna kommer
att ga tillbaka till.

Sammantaget kan sdgas att hiftet ger en hyfsad
bild av fdltet. Som det &r idag sa styrs agendan
mycket av vilka patogener som &r intressanta ur
ett medicinskt perspektiv — som influensavirus och
West Nile virus som &r zoonoser — och inte vilka
som kanske dr mest relevanta hur ett fagelekolo-
giperspektiv. Vi biologer har oftast inte tillgé till
de faciliteter som behdvs for att arbeta med virus
och bakterier, vilket manga ganger kraver skydds-
klassade laboratorier, utan far hélla tillgodo med
lattidentifierade organismer (som blodparasiter pa
utstryk) eller arbeta med indirekta metoder som
serologi eller PCR-detektion. Forhoppningsvis ar
detta ndgot som kommer att dndras i framtiden, s&
att om ett motsvarande héfte skrivs om 10 ar kom-
mer det att innehalla en storre spinnvidd och en én
mer ekologisk touch.

JONAS WALDENSTROM
Kalmar Hogskola

Ken A. Otter (ed.), 2007: The Ecology and
Behavior of Chickadees and Titmice. An in-
tegrated approach. 319 sid. Oxford University
Press. ISBN 978-0-19-856999-2.

Denna bok handlar om mesforskningen i Nord-

amerika. P4 omslaget sitter det en talltita, ndgot
som préaglar en stor del av boken. Det dr ndmligen
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talltitan som varit féoremal for de flesta och mest
djupgaende studierna. Men 6vriga arter behandlas
ocksa, ungefar i proportion till hur mycket de har
studerats. Talltitan har givetvis studerats i Europa
ocksa, bl.a. i Sverige (forvisso har talltitan numera
delats upp i tva arter, en nordamerikansk atricapil-
lus och en europeisk montana, men de ar ndstan
identiska). Eljest &r det andra arter som den eu-
ropeiska mesforskningen fokuserat pa, ndmligen
talgoxe och blames. Huruvida denna skillnad mel-
lan kontinenterna kan ha paverkat olika generali-
seringar om mesarnas ekologi diskuteras pa nigra
stdllen. Till Nordamerika kom mesarna ndmligen
ganska sent, i tva omgangar for 3,54 miljoner ar
sedan. Till den ena gruppen (gruppen med det nya
slaktnamnet Poecile) hor forutom talltitan dven
entitan och dess ndra nordamerikanska sldkting
karlolinatitan carolinensis. Till den andra grup-
pen (de nya sldktena Lophophanes och Baeolop-
hus med ett fatal arter) hor bl.a. var tofsmes. Men
ingen art inom de nya sldktena Periparus (med bl.a.
svartmes), Parus (med talgoxe och afrikanska me-
sar) eller Cyanistes (med blames) har natt Nord-
amerika. Dessa arter anses std ndrmare mestradets
rot och har en del annorlunda fundamentala vanor
(exempelvis hamstrar de inte, vilket dr en egenskap
hos de flesta bland de arter som natt Nordame-
rika). Hamtringsformégan har givit tydliga spar i
hamstrarnas hjdrna. Hippocampus ar sirdeles vil
utvecklad och forskningen om hjdrnan och ham-
stringen kan i forldngningen tinkas ge vérdefulla
upplysningar om hur rumsuppfattning i allmédnhet
har utvecklats. Boken uppehéller sig till stor del i
amnen som inte dr lika vanliga i den europeiska
meslitteraturen. I Europa verkar populationsdyna-
misk, nischanalytisk och demografisk forskning ha
dominerat lidnge till skillnad fran den i Nordame-
rika, som i boken speglas av kapitel om neurologi,
hormoner, &rscykler, socialitet, kommunikation,
mm.
SOREN SVENSSON
Lunds universitet
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