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What knowledge is “jizz”?

Vilken typ av kunskap menas med begreppet "jizz”?

HENRIK LERNER & HAKAN TUNON

Jizz is used by many birders to identify bird species. The
definition of jizz differs between authors, but concerns
aspects of the bird that are not always easy to define
scientifically or describe in objective terms. Rather, im-
pressions of the bird are favoured, including size, shape,
behavior and appearance. Here we try to show that jizz
is a term worth studying in detail, since its use offers in-
sights in how to identify species, why there are differen-
ces among observers in bird surveys and why traditional
knowledge about biological diversity might be worth sa-
ving when preserving species.
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Introduction

Field identification of birds among birders' could
be considered a strict, systematic comparison of a
number of specific characters from a field guide to
the actual bird observed (for an example of such
a scientific account, see Andersson 2012). Such
characters include color of specific parts of the
bird, the shape of dots on the plumage, the length
and shape of the bill, etc. An alternative approach
to field identification is using a perhaps less pre-
cise method, such as movement patterns or pos-
ture, which might be as characteristic, but harder
to specify. This latter approach, which is mainly
based on general impressions rather than specific
characters, is often referred to as jizz.

The relevance of jizz in birdwatching has been
discussed (see, for example, Sharrock 1984) and
has important implications within scientific stud-
ies, for example when evaluating bird surveys. The
results from two different observers within a study
might differ if one bases his identifications mainly
on jizz, while the other uses distinct characters for
identification.

' Sometimes a distinction is made between birders and birdwatch-
ers, where birders are those that strive for many species and see bird-
watching as a sport (Nilsson 2006). Consequently, we use the word

birders throughout the paper for clarity reasons, however our discus-
sion might apply to both groups, if such a distinction is necessary.

However, jizz is not exclusively used among
birders, it is also used for other species groups such
as mosses, plants and bats (de Jong 1994, Ellis
2011). Jizz based on size and movement patterns
might also be used to distinguish species within
other groups, such as butterflies and mammals
other than bats.

The discussion of jizz also brings insights into
the scientific discussion of knowledge, in particu-
lar lay people knowledge, as opposed to scientific
knowledge (see Lerner and Tunén 2010 for one ex-
ample of this distinction).

This study will analyze the meaning of some of
the definitions of jizz that exist, and discuss the
implication of these definitions to birdwatching.
Also, a comparison with other kinds of knowledge
important in conservation biology or ornithology,
such as traditional knowledge, will be made.

The research questions are:

How is jizz defined and what kind of knowledge
is jizz?

Is the knowledge of jizz transferable to others
and is it possible to give a strict and systematic ac-
count of jizz?

What are the implications of acknowledging jizz
as knowledge used for bird surveys and knowledge
studies?
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Definition of jizz

The coining of the term jizz is ascribed to Tho-
mas Alfred Coward in his Bird Haunts and Nature
Memories from 1922 (Weaver 1981, Campbell &
Lack 1985).2 One attempt to characterize jizz in
Coward’s text is the following passage:

“At a distance, too far away to see details of
form, colour, or pattern, so precious in the eyes
of the systematist, he sees a bird and recognises
it. He says that it is a chaffinch, a lark, or a
sparrow, but how does he know? Shape, size,
manner of flight, or maybe note, is the reply.
Yes, but there is something more; something def-
inite yet indefinable, something which instantly
registers identity in the brain, though how or
what is seen remains unspecified. It is its jizz.”
(Coward, 1922).

Crucial in Coward’s thoughts, and echoed in the
further discussion of jizz, is that jizz is based on ex-
perience. Since then, there seems to have evolved
several interpretations of the term and an analysis
of these is required.

Jizz depends on specific characters that could
be observed scientifically, but jizz is rather a con-
glomerate of several characters together with the
overall impression (which might not be strictly
scientific, but still leads to a correct identification).
This is characterized in the two following quota-
tions defining jizz:

Jizz = “the overall impression which a bird gives
an observer, enabling an experienced birdwatcher
at least to suspect its identity, even if plumage de-
tails and other diagnostic features cannot be seen.
Jizz consists of a combination of colour, size, shape
and movement.” (Weaver 1981)

Jizz = “is not created by any particular feature
of plumage, nor by behavioural traits or even by
shape, though much does depend on shape. Jizz is
rather a combination of ill-defined elements which
allows a bird to be labeled as ‘elegant’, ‘powerful’,
‘impressive’ etc. Despite its abstract connotations,
Jizz can enable a bird to be recognised instantly
without recourse to critical examination of such
things as wingtips etc., and this is one of the most
important characters of all to look for.” (Harrison
1983, p. 20)

A “majestic”, “elegant” or “powerful” impres-
sion is hard to translate into specific characters.
Other characters, for example if the bird seems
to lack any distinctive plumage features, could be
seen as an approximation of facts about plumage

2

However, other etymological roots have also been suggested,
such as the use of the word “giss” during the Second World War when
spotting military aircrafts (see McDonald 1996 for a good introduc-
tion to the etymology of the word jizz).
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taken from a field guide. Furthermore, there seem
to be wider, as well as narrower, interpretations of
the term, with reference of the amount of charac-
ters included. As an example of a narrow interpre-
tation, van Duivendijk (2010) defines the term in
his glossary:

Jizz = “general impression of size and posture”
(van Duivendijk 2010, p. 7)

Svensson (1995) favors a slightly wider interpre-
tation, but also questions the widest interpretations
as being too wide:

Jizz (Habitus) = “‘size, proportions and pos-
ture’ (i.e. roughly ‘gestalt’), but could also include
‘'movement pattern’ and style’” (Svensson 1995,
our translation from Swedish).’?

As an example of the widest interpretations,
Blomdabhl et al. (2003) present the following defi-
nition in their book on seabirds:

Jizz = “the overall impression, created by size,
flight, plumage, behavior and general appear-
ance.” (Blomdahl et al. 2003, p. 13, our translation
from Swedish).

Another version of a wide interpretation is of-
fered by Ullman (1995):

Jizz (Habitus) = “the combination and the gen-
eral impression of a bird s size, structure, and pro-
portions, the colours and the pattern of colours of
the bird, the movement and where it moves — habi-
tat, altitude etc. — size of flock, flock composition,
which bird chases it, how it reacts to different
weather situations etc. All these outer factors con-
tribute to create a complex general impression of
the bird, its habitus.” (Ullman 1995, our transla-
tion from Swedish)’

In this latter definition, more than just the bird
is included in the evaluation, such as the sur-
roundings. The surroundings might be an im-
plicit part even of the other more narrow defini-
tions. For example, birders at their well-known
site can evaluate size more easily than when at
a novel site.

* Jizz (Habitus) = “storlek, proportioner och hallning” (dvs. unge-
far “gestalt”) men kan dven innefatta “rérelseschema” och “stil”
(Svensson 1995).

4 Jizz = omfattar det samlade intrycket av en fagel, som skapas av
storlek, flykt, drikt, beteende och allmént upptridande. (Blomdahl et
al. 2003)

> Jizz (Habitus) = kombinationen och helheten av en fagels stor-
lek, byggnad och proportioner, dess firger och monster, dess sétt att
rora sig och var den ror sig — i vilken miljo, pa vilken hojd etc. —
flockstorlek, flocksammansittning, vem den jagas av, hur den reag-
erar pé olika vidersituationer etc. Alla dessa yttre faktorer bidrar till
att skapa en komplicerad helhetsbild av fageln, dess habitus. (Ullman
1995)



The importance of jizz

In birdwatching, there are at least three explana-
tions for the importance of jizz in species identifica-
tion. First, jizz is paramount® in field identification
of birds; second, jizz can be used diagnostically as
a starting point; third, jizz is an aid to solve dilem-
mas when a bird of a certain species deviates from
the “normal” characters.

In particular types of birdwatching, jizz might
be paramount in species identification. Jizz seems
to be heavily relied on when counting sea birds
(Bister 2002; Blomdahl et al. 2003), and, accord-
ing to Harrison (1983), jizz is one of the most im-
portant characters when watching seabirds. In both
Blomdahl et al. (2003) and Harrison (1983) there
are explicit jizz descriptions for species groups, or
species. This is due to the fact that seabirds are of-
ten seen for a short period of time, in stormy con-
ditions, and/or across long distances. Counting of
species on migration could also rely on jizz, espe-
cially when large flocks of mixed species pass the
observer during short time periods. Ullman (1995)
also claims that for easily distinguished species,
jizz might be proper to use as the only guidance in
species identification.

The method of using jizz as “finding that odd-
one-out” (Sharrock 1984, Blomdahl et al. 2003)
seems to be important when looking for rare birds.
A study in which experienced Swedish birders par-
ticipated, jizz was considered crucial by several of
them in choosing which individual in a flock that
might be a rare species (Bister 2002). Without
mentioning the term jizz, David Sibley talks in a
similar manner (Penn 2002). Jizz is then used as
the first step and specific characters are then used
to fully decide or prove which species it is (Bister
2002; Bourne 1984).

Jizz can also be used to confirm variation within
a bird species. An odd-looking or odd-sounding in-
dividual that has the jizz typical for a well-known
species could then be properly identified as belong-
ing to the well-known species (Anders Eriksson in
Bister 2002). For example, by using jizz, a melan-
istic Common Skylark Alauda arvensis, would not
be misidentified as a Black Lark Melanocorypha
yeltoniensis.

Still, one has to be cautious interpreting jizz.
An example is observations of odd flush behavior
in Common Snipe Gallinago gallinago (Lerner
2011). The overall impression of the flush behav-
ior was intermediate between Common Snipe and
Great Snipe Gallinago media. Some aspects of jizz,

o See also Sharrock 1984, who considers jizz to be “a real aid”

which is not as strong as our term “paramount”.

for example a short flush distance, resembled Great
Snipe, whereas zigzagging flight indicated Com-
mon Snipe. In this case, specific plumage charac-
ters were needed to clearly identify these birds as
actually belonging to Common Snipe.

Clearly jizz recognition does not constitute an
absolute solution for definite identification of all
species and on all occasions, but in some situations
it is likely to be fully adequate. Consequently in
other situations we will need more distinct charac-
ters to make a certain species identification.

Use of jizz might be more important in bird-
watching than in other branches of species watch-
ing. With regard to plants and mosses, Ellis (2011)
observes that in the end, specific characters are
more important than jizz. There is an important
difference between studies of plants and mosses
on the one hand, and birds on the other. Standing
plants provide far more opportunities for close in-
spection than moving animals. This implies that for
bird surveys of flying/distant birds, observers can-
not avoid being forced to rely on jizz to a certain
extent.

Implications for evaluating bird survey
techniques

The variability among observers in species identifi-
cation during bird surveys has previously been dis-
cussed (see, for example, Faanes & Bystrak 1981;
Robbins & Stallcup 1981). In the compilation of
types of identification problems made by Rob-
bins & Stallcup (1981), reliability of jizz was not
mentioned, although experience among observers
was discussed. A certain level of training seems
to reduce observer variability (Faanes & Bystrak
1981). If such training means that one rely more
on jizz, as stated by Coward (1922), the number
of species identified by jizz and the number of ob-
servations taken using jizz needs to be stated for
each observer, so that observer variability can be
evaluated. If identification by jizz is allowed in a
specific study, it will favor experienced, older ob-
servers in bird surveys. On the other hand, an older
observer might have reduced hearing and/or vision
compared to a younger observer (Faanes & Bystrak
1981).

The nature of jizz as knowledge

Jizz is a practically acquired, experience-based
knowledge mainly held by skilled birders. Jizz is
a continuum from basic, shallow statements such
as “it’s a small bird”, to almost precise characters
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of the plumage or proportions. The knowledge is
dynamic, based on earlier experiences and created
from the sum of all the observations of birds by
an observer. By definition, jizz is more precise and
more useful with a well-experienced birder than a
less experienced birder. One should always be cau-
tious using jizz, understanding that species iden-
tification always has an element of not seeing all
details (Penn 2002). On the other hand, it seems
that the more one knows, the more one relies on
jizz (Coward 1922). Consequently, it is likely that
the less-experienced birder will be more heavily re-
liant on detail characteristics, than on jizz.

Besides scientific knowledge, other kinds of
knowledge are important for conservation biology
or ornithology. These include the experience-based
knowledge of skilled birders as well as the tradi-
tional knowledge of people with close relation-
ships with biological diversity. The skilled birders’
knowledge is for example important in distinguish-
ing species and recording occurrence. This is ex-
emplified by this discussion about jizz. Traditional
knowledge or rather traditional ecological knowl-
edge is one term of many regarding the knowledge
of local and indigenous communities about nature
(see Lerner & Tundén 2010 for a further discus-
sion on the various terms). It is most often seen
as a general term for experience-based knowledge
concerning biodiversity and the local environment
held by hunters, trappers, artisanal fishermen, etc.,
that helps them to survive in an area. Traditional
knowledge and customary use of the landscape is
highlighted as an important component of conser-
vation and sustainable use of biological diversity
in several contexts, for example the UN Conven-
tion on Biological Diversity’. People with a direct,
intense and close relationship with biological re-
sources and the surrounding landscape gather vast
knowledge of biological importance, even if it is
not strictly scientific. During 2012, an interna-
tional body, the Intergovernmental Science-Policy
Platform on Biodiversity and Ecosystem Services
(IPBES)®, was formed with the purpose of gath-
ering and combining knowledge from different
sources and people, to produce a solid basis for
planning and evaluating sustainable use, and con-
servation, of biological diversity.

There are similarities between jizz knowledge,
and traditional knowledge, as they are both exam-
ples of knowledge held by ‘lay people’. It is, how-
ever, worth pointing out that birders, no matter how
skilled they are, in many cases are to be considered

7 http://www.cbd.int/traditional/
8 http://www.ipbes.net/
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as lay people and not academic professionals in or-
nithology or field surveys. It is mainly a matter of
one’s perspective on who are professional or lay
people. However, both terms could be defined wide
and narrow and the meaning of the concept is hard
to explicitly define.

Transferable knowledge?

Is knowledge of jizz transferable between birders,
and if so, how should this be achieved? Some, like
Ellis (2011), hold this knowledge to be something
mystic, and therefore non-transferable. Blomdahl
et al. (2003) describes it both as “unique” and non-
replaceable “by any book”. Still, we would like to
argue that at least some aspects of jizz are transfer-
able, either orally or through written text. We base
this on evidence of the use of jizz in field guides.

In seabird identification guides, both Harrison
(1983) and Blomdahl et al. (2003) describe jizz in
a technical manner, which means that some aspects
of the knowledge could be transferable to others.
In general field guides, aspects of jizz are often
mentioned but not explicitly stated as a descrip-
tion of jizz (see for example Svensson et al. 2009).
However, in a recent field guide (Gejl 2012), jizz is
explicitly stated with a description for each species
under the heading “jizz”.

This implies that jizz as knowledge is transfer-
able in at least some aspects. The best way to trans-
fer this knowledge may be difficult to state; some
jizz is probably possible to transfer through writ-
ten form, while other aspects might best be orally
transferred in the field, especially when comparing
with birds actually observed. Still, a large propor-
tion of jizz is dependent on individual experience,
for example to understand the descriptions in the
field guide. As such, jizz should perhaps be con-
sidered a mixture of transferable parts and details
acquired through one’s own experience.

Implications for knowledge studies

The concept of jizz is interesting, as it can be viewed
as an example of academic/professional knowledge
based on extensive field experiences rather than
scholarly learning. However, while jizz can be con-
sidered a component of academic knowledge, it is
gathered in the same manner as local and traditional
knowledge. A skilled hunter gathers a vast knowl-
edge about the behavior of game through long
term practical experience while hunting. He does
not take notes or analyse the result with statistics
(neither do most field ornithologists when it comes



to field characteristics), most of the knowledge is
stored in the mind of the individual.

Traditional knowledge is often referred to as
silent or tacit knowledge, since it is seldom easy
to describe in words. It has, however, been argued
that it might just be a matter of the researcher hav-
ing a relevant and deep enough insight into the sub-
ject studied. To be able to study and describe the
subject in words, one needs to have both the aca-
demic skills to study the phenomenon and a practi-
cal experience and insight of the actual craft, e.g.
birdwatching, hunting or handy-craft. In a sense,
jizz is a similarly silent knowledge, and conse-
quently difficult to grasp and understand by people
unacquainted with birdwatching. Even though field
identification of birds seems to be sub-conscious,
it is most likely an active, but reflexive, analysis
of the presence or absence of a number of specific
characteristics. Afterwards, the explanations of
how different bird species are distinguished are
simple to communicate between birders, but often
very hard to penetrate for non-birders. This, how-
ever, constitutes a possible problem in validating
results. How do you critically review the field iden-
tification process and the use of “subconscious” de-
termination of species?

Conclusion

To conclude, birders always rely, more or less, on
jizz in their identification of species. However, this
might be a factor that needs to be compensated
for in studies where several different observers
are used. Furthermore, jizz is experience-based
knowledge, which only to some extent is transfer-
able between birders. While there has been some
discussion as to the value of jizz for species identi-
fication, for some activities, such as counting sea-
birds, jizz is regarded as an important and reliable
method of species identification. Consequently,
jizz has a practical value in scientific studies and
what this value constitutes might need additional
clarification.

We have also tried to show that the discussion of
jizz as a source of knowledge might also have im-
plications for the debate on the value of traditional
knowledge and other kinds of lay people’s knowl-
edge in conservation biology and other scientific
disciplines.
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Sammanfattning

Artbestdmning av faglar kan antingen baseras pa
en systematisk och noggrann analys av specifika
karaktdrer ur en figelhandbok, sasom ndbbform
och nébblédngd, eller ocksa genom en mer ospecifik
metod som tar hinsyn till kroppshallning och den
allménna kénsla man far av fageln. Det senare be-
ndmns ofta internationellt som jizz eller pa svenska
habitus.

Den hir studien avser att studera hur ordet jizz
definieras samt vilken typ av kunskap det &r. Dess-
utom analyserar vi om kunskapen géar att overfora
mellan skadare och jizz betydelse for artbestim-
ning, fagelinventeringar och studier av kunskaps-
begreppet.

Jizz som begrepp introducerades 1922 av Tho-
mas Alfred Coward (Coward 1922), som redan
fran borjan klargjorde att jizz var erfarenhetsba-
serat och bestod av en sammanlagd kénsla av hur
fageln upplevdes. Senare har det utvecklats en snav
definition som kan beskrivas som en sammanlagd
kénsla av storlek och hallning (van Duivendijk
2010) och vidare definitioner som tar hdnsyn dven
till aspekter som flyktsdtt och habitat (Blomdahl
m.fl. 2003, Ullman 1995).

Betydelsen av jizz

I litteraturen framhalls att jizz inom figelskddning
kan anvindas pa tre sitt; att vara avgérande for ar-
tidentifiering, att vara ett diagnostiskt verktyg for
att hitta rariteter eller en hjélp att 16sa dilemman
nédr det finns motstridiga karaktirer hos en okdnd
fagel.

Det forsta sittet har stod av havsfagelskadning
och i viss man strackrikning, dér observationstiden
och -betingelserna ofta innebar att farre karaktérer
kan uppfattas. Det andra sittet foresprakas bland
artjdgare som en anvindbar metod att hitta rarite-
ter i stora flockar. Nér individen skiljts ut fortsétter
fagelskédaren att prova de olika karaktirerna. Det
tredje sittet kommer till anvindning exempelvis
nér felfdrgade faglar studeras. Som ett exempel pa
svarigheten med jizz kan vara observationer av in-
termedidra beteenden mellan arter (Lerner 2011).

Jizz verkar vara mer virdefullt inom fagelskad-
ning dn inom andra aktiviteter dér arter studeras.
Ellis (2011) har i sin studie kring vixt- och mos-
skadning sett att i slutindan sa ar det dnda karak-
tdrerna som blir avgorande. Med vixter foreligger
dock en helt annan mgjlighet att studera dem i de-
talj &n vad det gor med rorliga faglar.
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Konsekvenser for inventeringar

Omfattningen av hur mycket man anvénder sig
av jizz varierar mellan olika fagelskadare och kan
dérfor komma att paverka resultaten fran invente-
ringar som bygger pé flera observatérer. Andelen
jizz-bestdmda faglar i relation till andelen karaktér-
bestdmda faglar per observator bor vara ndgot som
tas hénsyn till i samband med utvérderingar av in-
venteringar.

Vad dr jizz for kunskap?

Kunskap om jizz ar praktisk och erfarenhetsbase-
rad. Dess uttryck varierar mellan att omfatta ytliga
associationer som “det dr en liten fagel” till ndstan
precisa karaktdrer med avseende pa drékt eller pro-
portioner. Kunskapen ar dynamisk och utvecklas i
takt med 0kad erfarenhet.

Jizz &r mer anvéndbart hos en erfaren fagelska-
dare @n en oerfaren eftersom bredden péd kunska-
pen okar med erfarenheten. Forsiktighet bor iakttas
vid anvindandet av jizz da varje observation av en
fagel har ett drag av att inte visa alla fullstdndiga
karaktirer hos fageln (Penn 2002). Coward (1922)
hivdar dock att med 6kad erfarenhet sa forlitar ské-
daren sig mer pa jizz. Alltsa, den oerfarna skadaren
forlitar sig mer pa specifika detaljer, medan den er-
farna forlitar sig mer pa upplevelsen, jizz.

Vid sidan av vetenskaplig kunskap s finns det
andra typer av kunskap som kan vara viktiga inom
naturvdrden. Vi har hér belyst fagelskadares jizz-
kunskap men det finns ocksé traditionell kunskap
som enligt FN:s Konvention om biologisk mang-
fald kan vara virdefull och ska bevaras (for en in-
blick i begreppet traditionell kunskap se Lerner &
Tunon 2010).

Traditionell kunskap &r en samlingsterm for
erfarenhetsbaserad kunskap med avseende pa
biologisk mangfald och dess omgivning. Jizz-
kunskap och traditionell kunskap paminner om
varandra pa flera sétt, t.ex. att dess bdrare ofta ar
icke-akademiskt skolade 1 dessa omraden och att
de till en stor del utgar frdn den praktiska erfa-
renheten.

Ar jizz-kunskap éverforbar?

Ar jizz-kunskap 6verférbar? Trots att det finns
argument mot, da erfarenheter skiljer sig mellan
skadare, vill vi hdvda att atminstone delar av kun-
skapen dr overforbar mellan skadare. Vi grundar
detta i att beskrivningar av jizz forekommer bade
i specifika bestdmningsguider for havsfiaglar som
i vissa mer generella falthandbicker (Gejl 2012).



Det krévs dock en grundkunskap for att kunna for-
sta och ta emot formedlad kunskap.

Konsekvenser for studier av olika sorters kunskap
Jizz-kunskap dr intressant att studera eftersom den
utgdrs av ett mellanting mellan vetenskaplig kun-
skap och traditionell kunskap. De har vetenskap-
liga drag eller drag av expertis, men &r byggda pa
egen praktisk erfarenhet. Precis som traditionell

kunskap stannar den oftast inom fagelskadaren och
ar svar att formedla till en utomstéende. Dock visar
denna studie pa vikten av att tydliggdra denna tysta
kunskap.

Sammanfattningsvis hdvdar vi att det dr viktigt
att vetenskapligt studera inneborden av begreppet
jizz for att béttre forstd dels hur faglar artbestims
och dels hur vi ska se pa vetenskapen och dess rela-
tion till andra kunskapssystem.
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Spring fuelling by arctic Dunlins Calidris a. alpina in the southern
Baltic and the potential role of a changing climate

Fettupplagring under viren hos kérrsnéippa Calidris a. alpina i sédra Ostersjon

och maojliga foljder av en klimatdindring

JOHAN STEDT & AKE LINDSTROM

In spring, Dunlins Calidris a. alpina put on substantial
fuel stores in the North Sea region before a long flight
to breed in northwest Russia. There are hitherto no well-
described fuelling sites in the Baltic region. In May and
early June in 2004-2010 we trapped more than 1000
Dunlins at Ottenby, south-east Sweden. Most birds car-
ried substantial fuel loads already when first trapped
(much more than in autumn) and, more importantly, 37
within-season re-traps increased in mass at an average
rate of 1.2 g/d. This corresponds to a fuelling rate of
about 2.6 % of lean body mass per day, among the high-
est recorded for this species. Stopover times were short;
only 3.5 % of the birds were re-trapped and they stayed
on average only 2.2 days. Since the late 1970s, increas-

Abstract

ing numbers of Dunlins stop over at successively earlier
dates. This coincides with an increase in spring tempera-
ture of 1.1-2.0°C in 1977-2010. Possibly, a warming cli-
mate has facilitated and selected for a gradual shift of the
final fuelling sites closer towards the breeding grounds.
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Introduction
Large numbers of arctic-breeding waders spend
the non-breeding season at food-rich coastal sites
along the East Atlantic flyway, such as many of
the Calidris species, Turnstone Arenaria interpres,
Grey Plover Pluvialis squatarola and Bar-tailed
Godwit Limosa lapponica (Alerstam 1990, Piers-
ma 1997). In late spring they depart from food-
rich staging sites in north-west Europe towards
breeding grounds on the tundra. Most of the birds
seem to reach their breeding grounds in one or two
long final flights, covering distances of up to 5000
km. They achieve this by putting on fuel stores of
50-70% above their lean body mass (e.g. Piersma
& Jukema 1990, Gudmundsson et al. 1991). For
coastal-bound waders migrating towards the Rus-
sian Arctic, the last well-described fuelling sites
are found in the UK and in the Wadden Sea (Pien-
kowski et al. 1979, Johnson 1985, Prokosch 1988,
Goede et al. 1990, Gudmundsson et al. 1991, Ros-
ner 1997). There are to our knowledge no regular
major fuelling sites for these typically coastal arc-
tic waders in spring in the Baltic region (Blomqvist
et al. 2007).

Many waders departing from the North Sea
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region towards the Russian Arctic crosses south-
ern Sweden. These waders are in Sweden mainly
recorded in active migratory flight, or resting on
the ground in small numbers (Blomqvist & Lind-
strdm 1992, 1995, Gudmundsson 1994, Blomqvist
et al. 2007). Big flocks are occasionally seen on
the ground, but mainly in connection with adverse
weather conditions, such as strong headwinds and
heavy rain (Breife 1976, Waldenstrom 1987). The
general pattern therefore seems to be that arctic
waders stop in southern Baltic only briefly dur-
ing spring migration and that no fuelling takes
place. There are two known potential exceptions.
Large numbers of Dunlins Calidris alpina were
observed several springs in the 1990s near Hid-
densee, in the SW corner of the Baltic Sea, where
they were found foraging on wind-exposed sand-
flats throughout May and into early June (Dier-
schke & Helbig 1999). Further, Bar-tailed Godwits
are regularly seen staging and feeding intensively
in spring in the Oresund region in southwestern-
most Sweden (Green 1999). However, in these two
studies there were no data presented on foraging or
fuelling rates.

An important reason for making a final long flight



up to the breeding grounds is probably the lack of
good feeding sites in the Baltic region. For birds
that want to maximize speed of migration, which
may be the case for many wader species (Alerstam
& Lindstrom 1990), the usage of a given site is
dependent on the fuel deposition rate achieved at
that site and the distance to other potential stopover
sites (Gudmundsson et al. 1991). Flying long dis-
tances require large fuel stores, and carrying large
fuel stores therefore adds an extra energy cost to
migration. However, if fuel can be added at a com-
paratively high rate, the fastest migration can be
achieved by putting on large fuel loads at a distant
stopover site with subsequent over-flying of sites
where fuelling is possible, but at comparatively
low rates (Gudmundsson et al. 1991). Although the
fuelling rates at several major sites in north-west
Europe are well described, no comparable data to
our knowledge exist on spring fuelling rates in the
Baltic region, should such fuelling at all occur.

In Sweden, most arctic waders are observed at
spring dates in late May and early June coincid-
ing with the known major exodus from key staging
sites and subsequent arrival to the breeding grounds
(Blomqvist & Lindstrom 1992, 1995, Green et al.
2003, Blomgqvist et al. 2007). This further sug-
gests that there is a general strategy of a last long
direct flight into the breeding grounds. Neverthe-
less, each year smaller numbers of arctic waders
such as Red Knot Calidris canutus, Little Stint
C. minuta, Sanderling C. alba, Curlew Sandpiper
C. ferruginea, Bar-tailed Godwit and Grey Plo-
ver are observed well into Sweden already one or
two weeks before the peak passage, 500-1000 km
away from the nearest staging sites in the Wadden
Sea (Blomqvist & Lindstrdm 1992, 1995, Green et
al. 2003, Blomqvist et al. 2007). These birds are
obviously much too early for arrival at their arctic
breeding grounds. This led Green et al. (2003) to
suggest that, for Bar-tailed Godwits, there may be
yet undiscovered small scale stopover sites in Swe-
den and elsewhere in the Baltic region. They also
suggested that such early migration may have be-
come more common in recent warmer years. This,
of course, may hold also for other arctic waders.

The recent climate warming in northern Europe
has had strong effects on the temporal pattern of
bird migration, leading to earlier arrival to the
breeding grounds in many migrants (Lehikoinen
et al. 2004, Stervander et al. 2005, Jonzén et al.
2006). The reason for an earlier arrival may be im-
proved conditions along the migration route, allow-
ing a faster migration (cf. Ahola et al. 2004). Also
the spatial pattern of bird migration may change

over time (Sutherland 1998, Eichhorn et al. 2009).
Lindstrom & Agrell (1999) reviewed the potential
effects of climate warming may have on the migra-
tion of Arctic-breeding waders and predicted that
new stopover sites may form closer to the breeding
grounds. Although Bauer et al. (2008) found that
arctic-breeding geese stayed longer at traditional
staging sites between winter and breeding quarters
as spring came earlier, there has as yet been no re-
ports of new sites being used due to climate change
(but see Green et al. 2003).

In this paper we describe spring fuelling by arc-
tic Dunlins Calidris a. alpina at Ottenby, Sweden.
Ottenby is situated at the southern tip of the island
Oland in the Baltic Sea, about 600 km northeast of
the nearest well-known staging site in the Wadden
Sea (Rosner 1997, Figure 1). We compare the rate
and amount of fuel deposited to that recorded at
other sites in spring and autumn, and also reflect
upon the importance of recent climate change for
our findings.

Methods

Study site and data collection

Autumn trapping of waders at Ottenby Bird Ob-
servatory (56°12°N, 16°24’E) in south-eastern
Sweden has been carried out yearly since 1946
(Edelstam 1972, Waldenstrom & Lindstrom 2001).
In contrast, almost no ringing of spring migrating
arctic waders has been carried out. However, in
the springs of 2004-2010, arctic waders on spring
migration were caught on the shorelines near the
bird observatory, mainly to study the prevalence of
avian influenza virus (Wallensten et al. 2007). It is
noteworthy that there is almost no tide around the
shores of Ottenby, and accordingly, no tidal mud
flats to feed on. At Ottenby the birds forage on the
banks of decaying seaweed that irregularly occur
around the shoreline. The main food is probably
dipteran larvae (visual observations), but no sys-
tematic studies have been carried out.

The main aim of starting spring trapping was
to catch sub-arctic and arctic breeding waders.
Therefore, trapping was not initiated until well
into May, when these birds (in some years) start
to appear in catch-worthy numbers and when the
local breeders are already nesting. Trapping ef-
forts ended in early June when the shores were
empty of arctic waders. In total 50-100 walk-in
funnel traps of “Ottenby-model” (Bub 1991) were
activated on the shorelines, mainly on rottening
sea-weeds. The traps were checked hourly during
the light part of the day. Traps were only activated
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Figure 1. The shaded area shows the presumed breeding areas
of birds passing Ottenby (circle) in late May and early June
(cf. Engelmoer & Roselaar 1998). Black squares within this
area show sites where birds ringed or controlled at Ottenby
have been recorded. Dunlins of the alpina subspecies also
breed in the alpine regions of northern Norway and Sweden,
but there are no recoveries connecting Ottenby to this area.
The arc denotes the 2000 km distance from the southwest
corner of the depicted breeding grounds (the White Sea),
which is the approximate distance within which the nearest
well-described fuelling sites are situated. The distance to Ot-
tenby is about 1400 km. Well-known spring fuelling sites
(black dots) are from left to right: The Dee Estuary and the
Wash in the UK, the Wadden Sea in The Netherlands and
Germany, respectively, and Shivash in Ukraine. From these
sites there are departure body masses from late May of birds
supposedly bound for breeding grounds in N Scandinavia
or NW Russia (for details, see Table 1). The map is a Polar
projection.

Det skuggade omradet visar det formodade héickningsomrd-
det for de kirrsndppor som flyttar forbi Ottenby under slutet
av maj och borjan av juni. Svarta fyrkanter visar platser ddr
kdrrsndppor ringmdrkta eller kontrollerade vid Ottenby bli-
vit antrdffade. Kdirrsndppor av rasen alpina hdckar ocksa i
svenska och norska fjdllkedjan, men det finns inga aterfynd
med Ottenbyanknytning ddrifran. Halvcirkeln visar distan-
sen 2000 km fran héickningsomrddet. Det dr det ungefirliga
avstand ddr de ndrmaste kinda fettupplagringslokalerna
finns. Avstdndet till Ottenby fran hdckningsomradet dr ca
1400 km. Viilkéiinda fettupplagringslokaler visas med svarta
punkter. Fran dessa lokaler finns vikter innan flyttning fran
senare delen av maj for faglar som héickar i norra Skandi-
navien eller Ryssland (Tabell 1). Kartan visas i polarprojek-
tion.
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when more than ¢. 20 Dunlins were staging in the
trapping area.

All birds were ringed and processed in the labo-
ratory of the bird observatory, which is within 200
m of the catching area. Second calendar-year (2y)
birds were separated from adult birds (3y+) on their
retained juvenile inner median wing coverts (Prater
et al. 1977). A few birds of the subspecies Calid-
ris alpina schinzii were also trapped, identified on
plumage characters (less distinct black belly-patch)
and shorter bill, but they were excluded from the
analyses. The following biometrics were collected:
wing length, using the maximum chord method
(Svensson 1992); total head-length, from bill-tip to
back of skull (Green 1980); body mass measured
to the nearest 0.1 g by using an electronic balance,
and the visible fat load as seen in the tracheal pit,
on a scale from 0-9 (the scale of Pettersson & Has-
selquist 1985, extended with classes 7-9). As in
passerines, fat scores can be used to estimate fuel
stores in waders (Lindstrom 1998). Over the seven
years, more than 80% of the birds were ringed by
the same six ringers and calibrations between these
and additional ringers were carried out regularly.

The lean body mass (LBM) of a bird is a useful
measure when comparing fuel deposition patterns
between species and studies (Alerstam & Lind-
strom 1990). Since we did not dissect any birds,
we need to rely on other sources for an estimate of
LBM. An early study at Ottenby estimated LBM to
be around 41 g (Mascher & Marcstrom 1976), but
was made in late autumn on juveniles only (Table
1). Instead we chose to use 46 g as LBM in spring,
being the average of birds with no or only small
fat stores in the Dutch Wadden Sea (Goede et al.
1990).

In a few instances we wanted to compare Dunlins
caught in spring and autumn respectively. We then
used the data on all adult Dunlins (2y and 3y+, see
below) trapped in the autumns of 2004 and 2005.
The standardised wader trapping in autumn starts
1 July and continues to mid or late September, de-
pending on the numbers of staging waders in the
area. For further information on fuel deposition in
autumn migrating Dunlins at Ottenby, see Mascher
& Marcstrom (1976) and Holmgren et al. (1993).

We also looked through the Ottenby diaries from
1 May to 11 June for the years 1977-2010 and ex-
tracted all observations of staging Dunlins. Species
presence is always noted in the diaries, but it is
up to the staff to decide which birds in spring that
should be counted and taken notes of. Since the
Dunlin is a rather common bird that also breed in
the Ottenby area, some of the variation in numbers



recorded may be due to different ambition levels of
the staff, at least when it comes to reporting small-
er flocks. However, it should be noted that staging
waders are easy to observe, not least large flocks,
since they occur in open terrain within a few hun-
dred meters of the observatory, and the staff is con-
tinuously present in the area. Thus, in years when
only a few observations of small Dunlin flocks
have been reported, it is highly unlikely that large
flocks have been present. No doubt, a large major-
ity of flocks of hundred birds or more actually pres-
ent have been noted in the diary.

Study population

So far there are no recoveries from the breeding
grounds of birds caught during spring migration at
Ottenby. From recoveries of birds ringed at Ottenby
in autumn we know that most of them breed on the
tundra from north-east Finland in the west to the
Yamal and Gydanskij peninsulas in the east (Fig-
ure 1). The most easterly recovery is from a bird
ringed as juvenile at Ottenby 10 August 1987 and
controlled 1 July 1989 at appr. 70°00°N, 77°00°E
on the Gydanskij Peninsula, 3200 km eastnorth-
east of Ottenby. The winter recoveries come from
all countries along the shores of western Europe,
mainly from France and the United Kingdom, but
also from the Mediterranean area and West Africa.
Building on these recoveries we assume that the
bulk of Dunlins passing Ottenby in autumn are
of the alpina subspecies (Engelmoer & Roselaar
1998).
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Weather data

Monthly average temperature (°C) and precipita-
tion (mm) at Ottenby in March, April and May
in 1977-2010 were retrieved from http://luftweb.
smbhi.se/.

Statistics

All statistics, mainly General Linear Models, were
carried out in SPSS 17.0. Non-significant interac-
tion terms were removed before calculating the fi-
nal models. All measurements were not taken on
every bird, therefore n-values can vary somewhat
between analyses. In 2006, 2008 and 2009, the
birds were trapped within a very short time period
each year. Therefore, data from these three years
were not included in analyses involving how mor-
phometrics varied with dates within and between
years.

Results
Phenology and numbers of staging birds
The number of birds reported from staging on the
shores around the bird observatory between 1 May
to 11 June in 1977-2010 varied dramatically be-
tween days (0 to 2000) and years (from 0 to 5600,
Figure 2). We divided the period into four sub-peri-
ods of 8-9 years: 1977-1984 (period I), 1985-1992
(IT) and 1993-2001 (III), and 2002-2010 (IV).
There was a general increase in the number of
birds reported per spring. The yearly average of

..  Figure 2. Observations of Dunlins staging
e at the shorelines around Ottenby Bird Ob-
servatory, 1 May — 11 June (vertical axis) in
1977-2010 (horizontal axis). The different
shades of grey denote different maximum
numbers of staging birds per day. The gra-
dual shift of dark colours towards the lower
right in the graph indicates that the birds
have been appearing earlier and earlier at
Ottenby over the study period.
Observationer av kdrrsndppor rastande
runt Ottenby fagelstation 1 maj — 11 juni
(vertikal axel) 1977-2010 (horisontell
axel). De olika nyanserna av gra visar
olika dagliga maxantal av rastande faglar.
Den gradvisa fordndringen till morkare gra
mot nedre hogra hornet i grafen indikerar
att faglar dyker upp allt tidigare pa Ottenby
under studieperioden.
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birds recorded was about 775, 1550, 675 and 4108
for the four periods respectively. The yearly aver-
age number of days with more than 100 birds re-
ported was 1.25, 3.75, 1.44 and 12.2 for the four
periods. Although the trapping efforts the last
seven years also resulted in more careful record-
ing of the birds present, we feel confident that there
has been a true increase in the number of birds ob-
served (Figure 2).

From a phenology perspective, Dunlins have oc-
curred on average earlier and earlier at Ottenby. In
years with at least three records of staging Dunlins,
the day with the highest number occurred between
19 May and 3 June in period I (median 28 May),
16-30 May in period II (30 May), 15-31 May in
period IIT (24 May) and 17-26 May in period IV
(21 May). Not only did the peak of staging occur
progressively earlier, also the start of migration
seems to have changed. In 1977-2002, the first day
with more than 100 birds on the shores never oc-
curred before 16 May. In 2003-2010, the first day
with more than 100 birds recorded were 10, 6, 9, 8,
2,5, 5 and 1 May respectively.

The highest numbers of birds on the shores were
normally found in unstable weather conditions,
but large flocks can also appear in sunny weather.
Foraging on the seaweed is mainly taking place in
connection to rainy or cloudy weather. When the
weather has been sunny for a longer period, the
birds are normally found roosting on rocks. For
example, much fewer birds were trapped in 2006
and 2009 compared to the other years included in
the study, although the numbers seen were about
the same. The cages we use cannot be used out on
the rocks and are also inefficient if the birds do not
forage.

Numbers and age distribution of birds ringed
The spring data consists of 1053 first captures of
Dunlins, including 15 already ringed birds. The
latter were either ringed at Ottenby in a previous
spring (n=1) or autumn (n = 4) or ringed at other
locations than Ottenby (n = 10). The birds were
trapped during the following periods: 11 May-3
June 2004 (n = 173), 10-26 May 2005 (n = 496),
18-23 May 2006 (n=30), 9 May—-5 June 2007
(n=284), 17 May—19 May 2008 (n=3), 21 May-5
June 2009 (n=50) and 2 May—28 May 2010 (n=17).
As far as age is concerned, 391 birds were 2y and
601 birds were 3y+ (61 birds were not aged). In the
autumns of 2004 and 2005, in total 9982 adult birds
(2y and 3y+) were trapped.

Although average trapping dates varied signifi-
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cantly between spring seasons, there was no sig-
nificant effect of age on trapping dates (two-way
ANOVA, effect of year: F, =269.1, p<0.001, ef-
fect ofage: F| ,,,=3.0, p=0.082). Further, there were
significant average differences in morphometrics
between 3y+ and 2y birds both in wing length
and body mass (t-test, wing: 120.8 vs. 120.3 mm,
p=0.014), body mass: 63.6 vs. 61.6 g, p<0.001).
For total head there was no significant average
difference (57.2 vs. 56.9 mm, p=0.19). Median
fat score was significantly higher in 3+ birds (me-
dian 7) than in 2y birds (median 6, U-test p<0.001,
n=599 and 389, respectively). Thus, there was no
significant difference in timing of spring migration
between the age groups, but some significant (but
small) differences in their morphometrics.

Fuel deposition and morphometrics at the
population level

There are two main ways of determining fuel depo-
sition rates in a population like the one we have
studied (Lindstrom 2003). One way is to look at
mass changes in retrapped individuals. Another
way is to assume that the birds trapped belong to
a closed population, that is, the birds arrive at the
same time, stay together over the whole trapping
period, and then depart synchronously. If so, it is
reasonable to assume that the average individual
fuel deposition rate equals the average change in
body mass of the population.

Among the birds trapped in spring, both body
mass and fat scores generally increased with date,
but at different rates in different years (ANCOVA,
body mass: interaction term date*year: F, =53,
p=0.001; fat score: interaction term, date*year:
F,,=4.8, p=0.003). Calculating a linear regres-
sion for each year separately (2004, 2005, 2007
and 2010) we found that body mass increased on
average with 0.42, 0.95, 0.50 and 0.11 g/d, with a
four-year average of 0.5 g/d. The average fat score
increased with 0.12, 0.18, 0.07 and 0.09 units/d,
with a four-year average of 0.12 units/d. Over a
three week period, this roughly equals a 10.5 g in-
crease in body mass and a 2.5 unit increase in fat
score (Figure 3 and 4). There was a strong posi-
tive correlation between body mass and fat score
(r,,,=0.61, p<0.001), showing that much of the
variation in body mass could be explained by the
amount of visible fat.

Both wing length and total head was strongly
influenced by trapping date and there were signifi-
cant differences between years (ANCOVA, date:
=12.3, p<0.001; year: F, =74, p<0.001;
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Figure 3. Body mass of Dunlins trapped at Ottenby, south-
eastern Sweden, in spring 2004-2010. Each dot is one in-
dividual.

Vikter pd kdrrsndppor fangade vid Ottenby under vararna
2004-2010. Varje punkt dr en individ.

age: F|,.=0.82, p=0.36). The pattern for total head
was more complicated, since there was a margin-
ally significant three-way interaction (ANCOVA,
date*year*age: F, . .=2.6, p=0.049). However, if
ignoring this interaction term, the pattern is very
similar to that of wing length (ANCOVA, date:
F, 4s=24.1, p<0.001; year: F,  .=10.9, p<0.001;
age: F =02, p=0.66). Using linear regression
for age classes combined and each year separately
(2004, 2005, 2007 and 2010) we found that wing
length increased on average with 0.13 (p=0.006),
0.06 (p=0.20), 0.09 (p=0.021) and 0.01 (p=0.84)
mm/d, and total head increased with 0.15 (p<0.001),
0.14 (p=0.001), 0.12 (p=0.001) and 0.00 (p=0.96)
mm/d. Over a three week period, this roughly
equals a 0.2-2.7 mm increase in wing length and a
0-3.2 mm increase in total head length.

Clearly, the Dunlins at Ottenby in spring did not
form a closed population. Instead there was proba-
bly a continuous turnover of individuals with grad-
ually longer wings and longer bills the further the
season progressed. Accordingly, estimating a fuel
deposition rate for individual birds from changes
in the population average may in this case give an
unrepresentative value.

Individual fuel deposition rates

The other main way of estimating fuel deposition
rate is to look at re-trapped birds. In total 37 birds
(3.5 %) were re-trapped the same spring season
one or more days after first capture (Figure 5). For
these birds the minimum length of stay (number of
days between first and last capture) was on aver-
age 2.2 days (range 1-9 days). The average change
in mass between first and last capture was 2.5 g
(range —3.1-13.8 g) and the average fuel deposi-
tion rate was 1.2 g/d (range —2.9-6.2 g/d). In total
25 of the 37 birds increased in mass during their

Figure 5. Body mass changes of Dunlins recaptured one or
more days after first capture, at Ottenby, south-eastern Swe-
den, in spring 2004-2010.

Viktfordndringar hos kérrsndppor dterfangade en eller flera
dagar efter forsta fangst pa Ottenby under vararna 2004—
2010.

stay (68 % of all retraps). Among these birds, aver-
age mass increase was 4.3 g at a rate of 2.1 g/d.

Assuming a lean body mass of 46 g, the aver-
age fuel deposition rate of all birds were 2.6 % of
LBM/d, and 4.6 % of LBM/d for the sub-group
where all increased in mass. The three fastest indi-
vidual fuel deposition rates were 6.2 g/d (from 66.8
gto 73.0 g in 1 day), 4.8 g/d (from 56 g to 65.6 g
in 2 days), and 4.2 g/d (from 63.1 gto 67.3 gin 1
day). This corresponds to fuel deposition rates of
13.7, 10.7 and 9.3 % of LBM/d, respectively.

Body mass and fuel stores

The overall average body mass for all spring Dun-
lins was 62.7 g (n=1047, SD=7.1, range=42.9-86.4
¢) and median fat score was 6 (n=1049, range 1-9).
This is equivalent to fuel stores of on average 36.3
% of LBM. However, the body mass and fuel
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Figure 4. Fat score of Dunlins Calidris a. alpina trapped at
Ottenby, south-eastern Sweden, in spring 2004-2010. Small
dots denote 1 bird, medium sized dots 2—10 individuals, and
large dots more than 10 birds.

Mdingden synligt fett hos kdrrsndppor ringmdrkta vid Otten-
by under vararna 2004-2010, klassat pa en skala 0-9. Sma
punkter visar 1 individ, mellanstora punkter 5—10 individer,
och stora punkter >10 individer.
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stores of Dunlins increased throughout the spring
study period (Figure 3 and 4). The 20 first caught
birds trapped 2-10 May had an average mass of
54.9 g (SD=5.1, range= 45.1-61.9) and the median
fat score was 4. This is equivalent to fuel stores of
19.4 % of LBM. In the seasonally 20 latest birds,
4-5 June, where most birds must have been close
to a final departure towards the breeding grounds,
average mass was 68.8 g (SD=8.4, range= 53.6—
84.7) and median fat score 6. This is equivalent to
fuel stores of on average 49.6 % of LBM.

In autumn, the overall average body mass of
adult birds was 48.2 g (n=9672, SD=4.2, range =
35.7-69.4) and median fat score was 4 (n=10392,
SD=1.1, range 1-8). These values are significantly
lower than the spring values (mass, t-test: t=96.3,
p<0.001; fat score: U-test, z=42.4, p<0.001). The
overall fuel load in autumn is equivalent to on av-
erage only 4.8 % of LBM. However, it seems as if
LBM may generally be lower in autumn (Table 1).
Assuming a more reasonable LBM of 42 g gives an
average fuel load of about 15 % above the LBM.

Dunlin populations in spring and autumn

For all Dunlins measured during spring migration
the wing length was 120.6 mm (n=1051, SD=2.9,
range=112-129) and bill-head 57.0 mm (n=1050,
SD=2.7, range=50-64). During autumn migra-
tion 2004-2005, the mean wing length for all 2y
and 3y+ birds was 120.1 mm (n=9921, SD=3.0,
range=111-126) and bill-head 56.9 mm (n=9920,
SD=2.7, range=51-64). In addition, twenty Dun-
lins ringed during spring migration were recap-
tured at Ottenby during subsequent autumn mi-
grations, and three Dunlins ringed during autumn
migration were recaptured in a subsequent spring.
Together this suggests that the same population(s)
are passing Ottenby in spring and autumn.

Weather

As estimated by linear regression, the monthly
average temperature (°C) in spring generally in-
creased over the study period 1977-2010, although
significantly so only for April (March, +0.037°C/
year, p=0.25; April, +0.062°C/year, p<0.001; May,
+0.034°C/year, p=0.12). Numerically, this is equal
to an overall increase of 1.1-2.0 °C in 33 years.
Changes in precipitation were less consistent. It
decreased significantly over time in March (—0.70
mm/year, p=0.01), showed no trend in April (=0.21
mm/year, p=0.48), and had a tendency to increase
in May (+0.79 mm/year, p=0.052).
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Discussion

There are three particularly noteworthy findings
to discuss regarding the Dunlins stopping over in
spring at Ottenby. First, a majority of the Dunlins
re-trapped within the same spring season increased
in mass. As far as we know, this is the first time that
more regular fuel deposition of Dunlins (or any
wader species) in spring has been documented in
the Baltic region. Second, there seems to be a con-
tinuous turnover of birds in spring, as judged from
the short stopover duration of re-trapped birds and
the gradual increase in size. This is in contrast to
the general pattern found for spring migrating arc-
tic-breeding waders in north-west Europe, where
most birds seem to fuel and depart synchronous-
ly, for a final long flight to the breeding grounds
(Pienkowski et al. 1979, Johnson 1985, Prokosch
1988, Goede et al. 1990, Gudmundsson et al. 1991,
Rosner 1997). Third, the occurrence of staging
birds at Ottenby has changed over the study period.
The birds have arrived gradually earlier in spring,
and in increasing numbers.

Rate and amount of fuel deposition

For the re-trapped birds that increased in mass we
estimated the fuel deposition rate to be on average
2.6 % of LBM/d, and the maximum rate found for
an individual was 13.7 % of LBM/d. Although the
very short time period over which the individual
mass gain was measured calls for careful interpre-
tation, the values are higher than all other values
we have found reported for Dunlins in north-west
Europe in spring (Table 1). Further, they are close
to the maximum reported for any waders of this
size from around the world (Lindstrom 2003).
They are also similar to the values reported from
Ottenby in autumn (Holmgren et al. 1993). The
shores around Ottenby apparently provided excel-
lent foraging and fuelling conditions for spring mi-
grating Dunlins.

How can such high rates be achieved? We have
no systematic measures of food abundance along
the Ottenby shores. However, the banks of de-
caying seaweed clearly provide an excellent food
source in wetter weather, with the substrate teem-
ing with invertebrate life. This is clearly in con-
trast to dry weather conditions, when a hard crust
is created on the seaweed surface, making inverte-
brate food largely unavailable (personal observa-
tions). An additional advantage at Ottenby is that
once good conditions prevail, the birds can prob-
ably feed also at night, an important prerequisite
for fast fuelling (Lindstrom 2003). In tidal areas
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much potential feeding time is lost when roosting,
and long distances to suitable high-tide roosts can
restrain foraging possibilities even further (Dias et
al. 2000).

Although the numbers staging in spring are com-
parably small, it seems as if the spring birds belong
to the same population(s) as the birds passing Ot-
tenby in autumn. Average size was very similar in
spring and autumn, and several birds were trapped
in both seasons. This makes a comparison between
seasons even more valid. Not only fuelling rates
but also the length of stay of re-trapped birds was
similar between seasons. Among the birds staying
for 20 h or more, Holmgren et al. (1993) found
an average length of stay of about 2 days in au-
tumn to be compared with the 2.4 days in spring.
Obviously Dunlins do not use Ottenby for longer
periods of stay either in spring or autumn. Little
is known about individual travelling schedules
among Dunlins, but short stopover periods may
actually be characteristic for this species. Warnock
et al. (2004) followed individual Dunlins with ra-
dio-transmitters during spring migration along the
Pacific coast of North America and found mean
length of stay at various sites along the route to
vary between 1 and 3.8 days between individuals.

What did differ strongly between seasons at Ot-
tenby was the size of the fuel stores, which were
much larger in spring. The overall mass of 62.8 g,
and a peak average of 68.8 g in early June, are sub-
stantially higher than the 51 g found in the autumns
of 1985-1988 (Holmgren et al. 1993) and the av-
erage mass of 47.6 g for adults in the autumns of
2004-2005 reported here. This indicates that the
birds stopping at Ottenby in spring are bound for
much longer non-stop flights than in autumn, al-
though fuel loads at departure can also be higher
than needed for covering a certain distance, due to
optimality considerations (Alerstam & Lindstrom
1990) or the need to carry fuel stores upon arrival
at the breeding grounds (Tulp et al. 2009). Stopover
duration at Ottenby in spring is short. Therefore,
despite the high short-term fuelling rates, most of
the fuel stores the birds have when leaving Ottenby
are probably deposited at other stopover sites, pos-
sibly in the North Sea region where body masses of
64—80 g at departure have been reported (Table 1).

Our finding that some Dunlins in spring put on
fuel far into the Baltic region does not alter the ex-
isting view that the bulk of Dunlins in northwest
Europe depart rather synchronously in late May—
early June from stopover sites mainly in the North
Sea region (Eades & Okill 1977, Pienkowski et al.
1979, Goede et al. 1990, Résner 1997). But clearly,
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some birds have another strategy (see also Dier-
schke & Helbig 1999).

A non-synchronous passage

In addition to the short stopover periods, the gradu-
al increase in wing length and total bill-head show
that the birds visiting Ottenby do not belong to a
closed and synchronously staging population. In
Dunlins of the alpina subspecies, females on aver-
age have 3 mm longer wings and 2-3 mm longer
bills than males (Engelmoer & Roselaar 1998).
The most likely explanation for the gradual in-
crease in size with time is that the proportion of
males is high at the beginning of the season and
gradually changes in favour of the larger females.
Another possibility is that populations of different-
ly sized individuals are passing at different times.
This seems less likely, however, since there seems
to be no general size differences among Dunlins
in northern Fennoscandia and northwest Russia
(Engelmoer & Roselaar 1998).

Moving positions ahead in a climate warming
scenario?

The seemingly continuous turnover of Dunlins at
Ottenby in spring indicates that a proportion of
the population starts to move towards the breeding
grounds well before the majority. The same pattern
seems to prevail in Sweden also in other tundra-
breeding waders (Blomqvist & Lindstrom 1992,
1995, Green et al. 2003, Blomgqvist et al. 2007).
What does this mean in terms of Dunlin migration
strategies? Is this simply an over-seen alternative
migration strategy or do we see the development of
a new migration strategy? Whether Dunlins have
managed to put on fuel at Ottenby also before 2003
we do not know, but successful fuelling may well
be a relatively new phenomenon. From the counts
at Ottenby it seems as if more and more Dunlins
stopover and that the birds occur progressively ear-
lier in spring. But where do the birds visiting Ot-
tenby relatively early in spring go following their
short stops? Are there other stopover sites further
along the route to Russia or do the Dunlins move
around more locally in south Sweden? Or do they
even move back to the North Sea area for contin-
ued fuelling?

Much attention has recently been given to
changes in migration timing of birds due to cli-
mate change. Many birds migrate north progres-
sively earlier as a response to warmer springs (e.g.
Stervander et al. 2005, Jonzén et al. 2006). Indeed,



springs have become gradually warmer also at
Ottenby the last decades. The change in precipi-
tation is less consistent and also more difficult to
interpret. Given the importance in autumn of wet
beaches, the tendency for more and more rain in
May could possibly facilitate foraging.

Nevertheless, the overall change in spring
weather may have improved fuelling conditions at
Ottenby. This trend is likely to continue. In a recent
report (HELCOM 2007), the spring temperature in
the Baltic Sea basin was forecasted to become 3—7
°C warmer at year 2100, and the growing season
will be prolonged by 1-3 months. This will include
an earlier start of plankton growth in spring, which
in turn will affect the whole food web (HELCOM
2007), and most likely benefit fuelling in Dunlins.

Lindstrom & Agrell (1999) reviewed the poten-
tial effects of climate warming may have on the
migration of Arctic-breeding waders. One predic-
tion was that new stopover sites may form, closer
to the breeding grounds. It seems clear that at least
in recent years, there have been excellent fuelling
possibilities at Ottenby, that at least some Dunlins
have made use of. Gudmundsson et al. (1991) ar-
gued that for waders trying to migrate as fast as
possible, very long flights are expected if the poten-
tial fuelling rates at stopover sites not visited (over-
flown) are comparatively low. Should the compara-
tively high fuelling rates we have found at Ottenby
continue to be achieved, migrants that want to
maximize migration speed should be expected to
start using such a stopover site (Gudmundsson et
al. 1991). The fact that the wintering grounds of
Dunlins have shifted northward in recent decades
(Fransson et al. 2008), is another strong indication
that Dunlins do adjust important life-history events
to climate change.

What possibly speaks against a rapid switch to
new stopover sites in the Baltic region such as Ot-
tenby is the potentially low predictability of forag-
ing conditions (cf. Dierschke & Helbig 1999). As
in autumn, in periods of dry and sunny weather, the
drying out of the seaweed wreckage most certainly
precludes fast fuelling. Fuelling in 2004, 2005 and
2007 was in periods very successful, but in e.g.
2006 conditions seem to have been less favourable.
It remains to be seen whether fuelling in the Bal-
tic is a new phenomenon that will develop further
along with the forecasted climate warming.
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Svensk sammanfattning

Stora antal arktiska vadare Overvintrar ldngs Eu-
ropas ndringsrika tidvattenstriander. Flyttningen
mot hdckomradena pé tundran sker under senare
delen av varen och genomfors av de flesta arter i
en eller tva ldnga non-stop flyttningar. Under dessa
flygningar kan faglarna avverka distanser pa uppe-
mot 5000 km. For att genomfora detta krdvs stora
brénslereserver (huvudsakligen fett, men ocksa en
del protein). Kérrsndppor Calidris a. alpina och
andra arktiska vadare lagrar betydande fettreserver
i Nordsjoregionen (motsvarande 50-70 % 6ver den
fettfria vikten) innan den ldnga flyttningen mot den
ryska tundran. I Sverige ses de arktiska vadarna
framst under aktivt strick utan att rasta. Dokumen-
terade stora ansamlingar av rastande vadare lings
Sveriges kuster finns men dé fridmst i samband
med ofordelaktigt vider som harda motvindar och
regn. Nagra kdnda regelbundna rastplatser for fett-
upplagring finns inte i Ostersjdregionen, med tva
mojliga undantag: hoga antal av kdrrsnéppor ob-
serverades flera varar under 1990-talet vid Hidden-
see, sydvistra hérnet av Ostersjon, samt myrspovar
som regelbundet ses fodosoka i Oresundsregionen
i Sydvistra Sverige. Pa ingen av dessa platser har
det dock genomforts nagra detaljerade studier av
fodosok eller fettupplagring.

Vid Ottenby fagelstation pa Oland har ringmérk-
ning av hostflyttande vadare bedrivits sedan 1946.
Déremot har ingen fangst bedrivits pa véren. I
samband med studier av sd kallad fagelinfluensa,
fdngades dock vadare under maj och borjan av juni
aren 2004-2010. Fangsten genomfors pé ruttnan-
de tangbankar i strandlinjen dir figlarna troligen
framst fodosoker pa fluglarver. Varfangsten inled-
des forst under maj manad dé lokala vadare redan
startat sin hickning eftersom fangsten inriktades pa
arktiska vadare. Aktiv fangst genomfordes dd mer
dn 20 karrsndppor rastade pa tangbankarna runt
fagelstationen och genomfordes med hjélp av va-
darfillor av ”Ottenby-modell”. Sammanlagt ring-
mirktes 6ver 1000 kérrsndppor. Fran ringmarkta
vadare samlades biometri in i form av vingldngd,
huvud-nébb och vikt (0,1 g noggrannhet). Dess-
utom klassades mingden synligt fett pa hals och
buk enligt en skala fran 0 till 9.

For att uppskatta fettupplagring hos faglar &r
aven den fettfria vikten hos en art ett anvéndbart
matt. Eftersom vi inte dissekerade nagon individ
har vi anvént oss av fettfria vikter fran en tidigare
genomford studie fran hollindska Vadehavet, dir
man konstaterade att kdrrsndppor utan lagrat fett
hade en medelvikt pa 46 g.

Vi har jamfort vara vardata med data fran adulta
kérrsndppor ringmérkta pd Ottenby under host-
stricket 2004-2005. Den standardiserade host-
mérkningen av vadare vid Ottenby genomfors fran
borjan av juli till slutet av september beroende av
vadartillgdngen runt fagelstationen. Hostmirk-
ningen under de analyserade dren genomfordes till
storsta delen av samma ringmérkare som de under
véren ringmarkta individerna.

Ottenby fagelstationen for dagligen dagboks-
anteckningar dir alla antrdffade arter inom om-
radet noteras. Dessutom gors mer utforligare an-
teckningar over ovanliga arter och stdrre antal. Vi
sammanstdllde observationerna fran 1 maj till 11
juni for aren 1977-2010. Eftersom fégelstations-
personalen véljer vilka observationer som skall
antecknas i dagbockerna kan mindre avvikelser
mellan dren forekomma, men storre ansamlingar
av karrsndppor, vilket dr vart fokus, bor alltid ha
antecknats.

An sa linge finns inga aterfynd fran hickomra-
den rapporterade fran de varmérkta kirrsnidpporna.
Da 20 av de under varen mirkta kérrsndpporna
aterfunnits pa Ottenby nidstkommande host och tre
under hosten mérkta faglar dterfunnits under pafol-
jande vér drar vi dock slutsatsen att det ror sig om
samma population som passerar Ottenby bade var
och host. Fran aterfynd av hostmérkta kérrsnappor
vet vi att hickomradet stricker sig frén tundran i
nordostligaste Finland till Yamalhalvon (Figur
1). Det Ostligaste aterfyndet fran fagelstationen
kommer fran en ungfagel ringmérkt pa Ottenby
10 augusti 1987 som kontrollerades 1 juli 1989
(70°00°N, 77°00’E) vid Gydanskij Peninsula, 3200
km ostnordost om Ottenby.

Antalet rastande kérrsndppor vid Ottenby mellan
1 maj—11 juni 1977-2010 varierade kraftigt bade
mellan dagar (0-2000) och mellan ar (0-5600).
Den generella trenden dr dock att en 6kning skett
under perioden. Medelantalet per ar under fyra pe-
rioder (8-9 ar per period) var; 1977-1984 (775),
1985-1992 (1550) and 1993-2001 (675) 2002—
2010 (4108). Aven antalet dagar med fler &n 100
rastande individer visade pa en 6kning; 1,2, 3.8, 1,4
och 12,2.

Fran dagboksanteckningarna drar vi slutsatsen
att kdrrsndpporna i medel anlédnt tidigare och tidi-
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gare till Ottenby under studieperioden. Datum for
dagen med hogst antal rastande individer infoll un-
der de fyra perioderna 19 maj—3 juni i period I (me-
dian 28 maj), 16-30 maj i period II (30 maj), 15-31
maj i period IIT (24 maj) och 17-26 maj i period IV
(21 maj). Den okade frekvensen av rastande kirr-
sndppor sammanfaller med en generell 6kning av
vartemperaturen som stigit 1,1-2,0°C mellan 1977
och 2010. Fordndringen 1 médngden regn pd varen
ar mer komplex, men har generellt kat under maj
ménad.

De 1053 kérrsndpporna som ringmaérkts under
véarfangsten fordelas enligt f6ljande; 11 maj—3 juni
2004 (n=173), 10-26 maj 2005 (n=496), 18-23
maj 2006 (n=30), 9 maj—5 juni 2007 (n=284),
17 maj—19 maj 2008 (n=3), 21 maj—5 juni 2009
(n=50) and 2 maj—28 maj 2010 (n=17). Av dessa
faglar var 391 faglar i sitt andra kalenderar (2y),
601 adulta (3y+) och 61 med obestdmd alder. Trots
att fangstdatum varierade signifikant mellan va-
rarna fanns det ingen signifikant skillnad i nér de
olika aldersgrupperna fangades. Under hdostarna
2004-2005 ringmaérktes totalt 9982 faglar som var
i sitt andra kalenderar eller dldre.

Medelvikten for kérrsndppor fangade var 62,8
g under varen, att jimforas med 47,6 g pa hosten.
Detta visar att varfaglarna bar betydande fettreser-
ver, motsvarande i medeltal 36,3 % av den fettfria
vikten. Det fanns en generell 6kning i bade vikt och
fettklassning ju senare under varen faglarna fanga-
des. Det fanns ocksa ett starkt samband mellan vikt
och fettklassning vilket visar att viktokningen kan
forklaras av 0kning i synligt fett. Vi tittade dven pd
fettupplagring hos enskilda individer genom att an-
vinda faglar som aterfangades en eller flera géanger.
De faglar som éterfangades 6kade i vikt med i ge-
nomsnitt 1,2 g/d, vilket betyder en fettlagring mot-
svarande 2,6 % av den fettfria vikten/dygn. Tiden
faglarna rastar vid Ottenby verkar dock vara kort
dé endast 3,5 % av figlarna aterfangades och for de
aterfangade faglarna var medeltiden mellan forsta
och sista fangst 2,2 dygn. Bara tva tredjedelar av
de aterfangade faglarna dkade dock i vikt och for
dem var hastigheten 2,2 g/d, vilket motsvarar 4,6 %
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av den fettfria vikten/dygn (maximala vérdet mot-
svarade 13,7 % av den fettfria vikten/dygn). Bade
vingldngd och ldngden pa ndbb—huvud 6kade med
datum hos de rastande figlarna.

Vi drar tre huvudsakliga slutsatser om kérrsnép-
pornas varflyttning forbi Ottenby. For det forsta har
en majoritet av de kdrrsndppor som aterfangades
under samma vér okat i vikt. S8 vitt vi vet dr detta
forsta dokumentationen av regelbunden fettupp-
lagring hos arktiska vadare i Ostersjoregionen. For
aterfangade individer var medel for fettupplagring/
dag 2,6 % av den fettfria vikten, och den maxi-
mala 6kningen hos en aterfangad individ var 13,6
%. Dessa virden ar faktiskt hogre &n nagra andra
vi funnit rapporterade frén nordvistra Europa for
kérrsndppa. Ottenbys tangbankar torde darfor vara
utmirkta for fodosok vid ritt forutséttningar.

For det andra verkar det vara stor omséttning
av individer under varen. Detta skiljer sig fran det
generella monster som ses hos arktiska vadare un-
der varflyttningen i nordvéstra Europa, dér de flesta
faglar verkar synkronisera sin fettupplagring och
genomfora flytten samtidigt 1 en lang flygning till
hackomradet. Troligen kan detta bero pa att hanar-
na flyttar tidigare for att sedan gradvis Gverga till
en hogre andel honor med ldngre vinglédngd.

For det tredje verkar kidrrsndpporna anlédnda
tidigare till Ottenby nu jamfort med for 30 ar se-
dan och verkar dessutom rasta i hogre antal. Ar
detta en forbisedd alternativ flyttningsstrategi el-
ler ser vi borjan pé en ny saddan? Vartemperaturen
vid Ottenby har under studieperioden okat, likasa
nederborden under maj. Kanske har detta gynnat
kédrrsndppornas fodosok i tdngbankarna? Om for-
utsdgelser om global uppvarmning uppfylls kan
vi da vénta oss att allt fler kirrsndppor (och andra
arktiska vadare) borjar utnyttja Ottenby och andra
lokaler i Ostersjoregionen for sin fettupplagring pa
véren? Det faktum att kdrrsndpporna dven har for-
flyttat sitt dvervintringsomrade norrut under senare
ar (vilket visas av aterfynd av ringmérkta faglar) ar
ytterligare en indikation pa att global uppvarmning
paverkar savil flyttnings- som Overvintringsstrate-
gier hos arten.
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Hickfagelfaunan i en sydsvensk fddellovskog under 40 ar —
revirkartering av Ottenby lund 1972-2011

The breeding bird community over 40 years in a rich broadleaved forest at Ottenby

in southern Sweden

DANIEL BENGTSSON & AKE LINDSTROM

We present the results from 40 years of territory mapping
of'a 9 ha plot in Ottenby lund, a rich broadleaved oak fo-
rest on the island of Oland in the Baltic Sea in southeast
Sweden. The plot was rich in both species and territories:
1509 territories/km? for all 51 species and 1474 territo-
ries/km? when only 38 passerines were considered. Chaf-
finch Fringilla coelebs and Willow Warbler Phyllosco-
pus trochilus were the most abundant species, together
40% of the passerines. 54% of the passerine species were
long-distance migrants, which made up 42% of the ter-
ritories. There was a positive correlation in territory num-
bers between long-distance migrants and short-distance
migrants/residents. Both the number of territories and
the number of species increased during 1972—-1991, but
decreased during 1992-2011. Community and species
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trends did not generally follow national trends. The re-
asons for the local fluctuations are poorly known. Only
moderate habitat change occurred, caused by occasional
cutting of understory and some trees, sudden oak death,
and varying numbers of deer and cattle. Increasing num-
ber of pine marten Martes martes may have had effects.
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Inledning
Antalet fagelarter och fagelindivider pa en plats va-
rierar och fordndras over tiden. For att kunna tolka
pagaende fordndringar i fagelfaunan ar det viktigt
att kunna jaimféra med langa tidsserier, gdrna fran
relativt opaverkade miljoer. I Sverige finns flera
platser som inventerats med noggranna och strikt
standardiserade metoder under ménga &r. Genom
sa kallad revirkartering, d& upprepade besok gors
under varen, kartliggs hur manga revir av olika
arter som forekommer. Den ldngsta obrutna revir-
karteringsserien finns i Skane, dédr Fagelsdngsdalen
inventerats arligen sedan 1953 (Enemar m.fl. 1994,
Enemar & Thorner 2003, Thorner 2004, 2007,
Svensson m.fl. 2010). Andra langtidsundersok-
ningar baserade pa revirkartering dr inventering-
arna i fjallbjorkskog (sedan 1963, Enemar m.fl.
2004) och pa fjdllhed (sedan 1964, Svensson 2006)
runt Ammarnds i sodra Lappland, 16vskogsomradet
Soron i Narke (sedan 1965, Johannesson 2005, Si-
monsson 2008), samt 16vskogen Dalby Soderskog
i Skéane (15 inventeringssdsonger fordelat pa totalt
27 ar 1980-2006, Svensson 2009).

Pa nationell niva i Sverige foljs den svenska fa-

gelfaunans fordndringar med mer &versiktliga me-
toder, t.ex. punkt- och standardrutter under hick-
ningstid (Lindstrom m.fl. 2012a), samt rékning
av flyttande faglar vid Ottenby (Lindstrom m.fl.
2012b) och Falsterbo (Karlsson m.fl. 2002, Kjel-
1én 2011).

Vid Ottenby pa Olands sodra udde har hiickande
och flyttande faglar studerats arligen sedan fagel-
stationen grundades 1946 (Danielsson m.fl. 1947,
Hjort & Lindholm 1978, Lindstrom m.fl. 2012b).
Sedan 1972 har en ddellovskogsyta i Ottenby lund
revirkarterats arligen. Vi presenterar hér resulta-
ten av 40 ars inventering av denna yta och jamfor
trender i fageltitheter och artsammanséttning med
andra inventeringsprogram i Sverige och i utlandet.

Metoder

Provytans lige, habitat och egenskaper

Den 8,75 ha (350%250 m) stora inventeringsy-
tan ligger i den mellersta delen av den ca 250 ha
stora 16vskogen Ottenby lund, drygt 2 km norr om
Olands sydspets (Figur 1). Ottenby lund utgér séd-
ra Olands storsta 16vskog. Inventeringsrutans horn
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a 250 500 Meters

Figur 1. Inventeringsrutans position (svart rektangel) pa sod-
ra Oland. Det mérkgra omradet ér 16vskogen Ottenby lund,
omgiven av i huvudsak betesmark (ljusgratt). Det vita omra-
det sydost om lunden och Angarna ir Ostersjon.

The position of the census plot (black square) at the southern
tip of the island Oland at the Swedish Baltic coast. The dark
grey area denotes the broadleaved forest “Ottenby lund”,
which is primarily surrounded by grazed meadows (light
grey). The white area southeast of the forest and the mead-
ows is the Baltic Sea.

har koordinaterna: 56°13,1249°N, 16°12,9574°0;
56°12,9710°N,  16°25,1973°0; 56°13,2122°N,
16°25,1209°0;  56°13,0609°N,  16°25,3731°0.
Omrédet dr naturreservat sedan 1970. Perioden 1
april — 31 augusti ar det inte tillatet for allménheten
att lamna végar och angivna leder i omradet.

Habitatet i inventeringsrutan &r representativt
for Ottenby lund i sin helhet och bestar av relativt
Oppen 16vskog dominerad av ek Quercus robur i
blandade aldrar med inslag av al Alnus incata/
glutinosa, asp Populus tremula och bjork Betula
pendula (Ekstam m.fl. 1997). Ovanligare trddslag
utgdrs av alm Ulmus glabra, ask Fraxinus excel-
sior och kastanj Castanea sativa. Ett fuktstrak i
Ostra delen av rutan har dven inslag av vide Salix
sp. Undervegetationen bestar av en del hagtorn och
bjornbérssnar samt braken och grés.

Inventeringsmetod

Revirkartering har genomforts enligt Svensson
(1975). Omradet besoks tio ganger fran mitten av
maj till mitten av juni. Tidpunkten har valts for att
fa med alla forekommande arter. Att hdckningspe-
rioden hos de nédrvarande arterna inte dr synkroni-
serad paverkar i viss man hur ltt inventeraren re-
gistrerar dem. Tidigt hickande arter, sasom bofink
Fringilla coelebs och talgoxe Parus major, sjunger
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mer intensivt i april och borjan av maj, samtidigt
som vissa langdistansflyttare, exempelvis sommar-
gylling Oriolus oriolus, dnnu inte anldnt i mitten
av maj.

Vid varje inventeringstillfdlle vandrade invente-
raren sakta genom rutan léngs linjer med 50 m mel-
lanrum. Alla fagelindivider noterades samt, i syn-
nerhet, indikationer pa revir/hdckning. Sjungande
individer av samma art som hordes samtidigt mar-
kerades specifikt, for att sérskilja nérstaende revir.
Alla observationer bokfordes pa faltkartor och
informationen Overfordes sedan till artkartor. Tre
registreringar, eller en bekréftad boplats, krdvdes
for att ett permanent revir skulle bokforas. Revir-
kartorna har tolkats av inventeraren eller platsche-
fen pa Ottenby fagelstation, samt ungefér fram till
sekelskiftet &ven av Séren Svensson pa Ekologihu-
set i Lund. Denne var ansvarig for det rikstdckande
inventeringsprogram av revirkarteringsytor som
pagick fran 19609 till mitten av 1990-talet och som
Ottenby lund da ingick i (Ottosson m.fl. 2012).

Sammanlagt har 28 personer inventerat ytan i
Ottenby lund under perioden 1972-2011. Dessa
personer listas under Tack. Provytan inventerades
dven 1998, men kartmaterialet har inte gétt att ater-
finna.

Databearbetning

De flesta jamforbara langtidsstudier behandlar
enbart tittingar och antalen presenteras oftast ex-
klusive antalet krakfiglar. For jimforelsens skull
har vi i1 huvudsak gjort likadant. Vi har dartill valt
att beakta langdistansflyttare som en grupp, samt
stannfaglar, kort- och medeldistansflyttare som
en annan, givet att antalet individer fran dessa tvd
grupper kan tinkas paverkas av delvis olika pro-
cesser utanfor hackningstid.

Artomsittning (”species turnover rate”) berdk-
nades genom att summan av antalet nytillkomna
och forsvunna arter mellan tva ar dividerades med
summan av de bada arens artantal (Svensson m.fl.
2010). Ett varde av 100 % innebir att inga arter
ar desamma mellan tvd ar. Vid 0 % har inga for-
dndringar skett i artsammanséttningen mellan tva
ar. For att statistiskt testa fordndringar Gver tiden
i antalet revir och arter anvéindes Spearmans rang-
korrelation (r)). D4 data f6r 1998 saknas har vi vid
trendberdkningar antagit att 1999 kommit direkt
efter 1997. Med vér analysmetod, Spearmans rang-
korrelation, péverkas inte resultat eller tolkningar
av detta. Berdkningarna gjordes i GraphPad Prism
(version 5.04 for Windows, GraphPad Software, La
Jolla California USA, http://www.graphpad.com).



Resultat och diskussion
Fageltdthet
I genomsnitt registrerades 132 fagelrevir per ar
(samtliga arter medréknade) i Ottenby lund, vilket
betyder en genomsnittlig fageltithet pa 1509 revir/
km?. For enbart tittingar (exklusive krikfaglar)
var genomsnittet i Ottenby lund 129 revir/ar, d.v.s.
1474 revir/km? (Tabell 1). Denna téthet dr jamfor-
bar med den i andra liknande 16vskogsomraden. I
Dalby Soderskog var motsvarande revirtéthet i ge-
nomsnitt 9 % hogre &n 1 Ottenby lund (Svensson
2009) och i S6ron var den 8 % hogre (omriknat
fran Johannesson 2005). 1 Fagelsangsdalen var
dock téitheten 35 % lagre @n i Ottenby lund (Ene-
mar m.fl. 1994, Svensson m.fl. 2010). I den vilkén-
da 16vurskogen Bialowieza National Park i Polen
registrerades under dren 1995-1999 i genomsnitt
1101 revir/km? i den mest revirtéita biotopen domi-
nerad av ask/al. I tre olika inventeringsrutor med
ek/avenbok/lind var fageltitheten mellan 800 och
1000 revir/km? (Wesolowski m.fl. 2002, Tomia-
lojc & Wesolowski 2004). Den genomsnittliga fa-
geltitheten i Ottenby lund och andra rika svenska
16vskogar ér alltsa timligen likvardigt hog, 1000—
1600 par/km? (Tabell 1), och faktiskt ndgot hogre
an vad som finns i den sista lilla europeiska resten
av 1ovurskog i Polen.

Den generella fageltitheten i Sverige ar betydligt

lagre dn sa. Ottosson m.fl. (2012) uppskattade ny-
ligen antalet fagelpar i Sverige till 70 miljoner, vil-
ket motsvarar i genomsnitt ungefér 170 par/km? for
hela Sveriges landareal (410 000 km?). Det finns
revirkarteringsdata fran flera andra biotoper i Sve-
rige. | Ammarnis noterades i genomsnitt 403 revir/
km? i fjéllbjorkskog (Enemar m.fl. 2004), 89 revir/
km? pé lagfjallshed och 39 revir/km? pa hogfjalls-
hed (Svensson 2006). Barrskogar i Dalarna holl i
genomsnitt 267 revir/km? (Forslund 2003) och i
Skanes jordbruksbygder var fageltitheten 170 re-
vir/km? (Svensson 2003). Mogen och av skogsbruk
tdmligen opaverkad 16vskog dr med andra ord en
mycket figelrik svensk biotop.

Variation och trend i fageltdithet

Antalet revir i Ottenby lund hade en mycket dis-
tinkt utveckling under de 40 &ren (Figur 2, Tabell
2). Under de forsta 20 aren dkade antalet revir, om
dn med en liten svacka perioden 1979—-1987. Un-
der perioden 19922011 minskade sedan tdtheten
successivt for att vid periodens slut ligga pa ndstan
samma niva som vid inventeringens borjan. Denna
utveckling dr i stort sett omvénd mot hur antalet
figlar 1 Sverige fordndrades under samma period
(Ottvall m.fl. 2009). Perioden 1975-1995 kénne-
tecknades i1 Sverige av en kraftig generell minsk-

Tabell 1. Antalet fagelarter och revir i nagra svenska undersokningsomraden som studerats dver perioder om
minst 25 ar. Siffrorna géller enbart tattingar (ordning Passeriformes), dock ej krakfaglar.
Number of species and territories of passerine birds (order Passeriformes), corvids excluded, in Swedish study

sites with data covering 25 years or more.

Yta Totalt antal arter Medeltal (min—-max) Medeltal (min—max)
Area alla ar arter per ar revir per km?
(ha) Total no. of Mean (min—max) Mean (min—-max)
species all years species per year territories per km?
Ammarnis' 42 46 27 403
(65°N) (21-34) (236-564)
Soron? 20 35 - 1592
(59°N) (1386-1783)
Ottenby?® 9 37 20 1474
(56°N) (12-27) (869-2537)
Fagelsangsdalen* 13 41 21 954
(55°N) (15-27) (880-1415)
Dalby® 37 32 23 1613*
(55°N) (18-26) (1443-1889)

*Talen giller de tre ar da dven stare riiknades. Revirtitheten de ar starar inte riknades var 833 revir/km? (men stare har riikknats

med i antalet arter for alla ar).

The figure is for the three years when also Starlings were counted. The average density for years when Starlings were not
counted was 833 territories/km’(but Starling has been included in the number of species every year).
"Enemar et al. (2004), 2Johannesson (2005), Simonsson (2008), *This study, *Enemar et al. (1994), Svensson et al. (2010),

SSvensson (2009).
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Figur 2. Antal revir (tttingar exkl. kraka) per ar i invente-
ringsrutan i Ottenby lund 1972-2011 uppdelat pa langdis-
tansflyttare (svarta staplar) respektive stannfaglar, kort- och
medeldistansflyttare (vita staplar). Det finns inga data for
1998.

Yearly number of territories (passerines, except for crow) at
Ottenby 1972-2011, separated into long-distance migrants
(winter outside Europe, black bars) and species wintering
within Europe (white bars). There are no data for 1998.

ning av antalet faglar. Omvint, nir fagelantalen
dérefter minskade kraftigt i Ottenby lund, var de
svenska fagelantalen stabila eller till och med né-
got dkande (Ottvall m.fl. 2009).

Aven for de andra lokalerna med ldnga tidsserier
var trenderna for ungefar samma tidsperiod olika,
bade sinsemellan och jimfort med Sverige i stort.
I Figelsadngsdalen 0kade antalet revir under perio-
den 1972-2009 (Svensson m.fl. 2010), medan fa-
gelsamhiéllena i Dalby Soderskog och Ammarnés
inte visade nagon klar trend 6ver perioderna 1980—
2006 (Svensson 2009) respektive 1972—1999 (Ene-
mar m.fl. 2004). Detta visar tydligt att trenden i
antalet faglar pa en given plats, kan vara tdmligen
oberoende av storskaliga fordndringar, dven nér ha-

bitatet till synes varit ganska oforéndrat.

Mellanérsvariationen i antalet revir i Ottenby
lund &r storre &n i1 andra langtidsserier. Det maxi-
mala antalet smafagelrevir Gverstiger minimian-
talet med 192 % (146 % bortrdknat extremvardet
fran ar 1995), att jaimfora med 139 % i Ammar-
néds (Enemar m.fl. 2004), 77 % i Fagelsangsdalen
(Svensson m.fl. 2010) och 44 % i Bialowieza (We-
solowski m.fl. 2002). Den hogsta 6kningen mel-
lan tvé pa varandra f6ljande ar var emellertid bara
36 % i Ottenby lund, vilket &r mindre dn de 60 %
och 39 % som registrerats i Ammarnis respektive
Fagelsangsdalen. Motsvarande vérde i Bialowieza
var 13 % (Wesolowski m.fl. 2002). I stort sett faller
virdena in i det generella monstret att mellandrsva-
riationen i fageltithet 6kar med dkande latitud (Jar-
vinen 1979).

Variation och omsdttning i artantal
Det arliga antalet fagelarter i provytan i Ottenby
lund fluktuerade mellan 13 och 33 (medel 22).
Medel for antalet tattingarter (utom kréka) i Ottenby
lund var 20. Totalt har 51 arter registrerats som re-
virhdvdande i Ottenby lund, 37 arter tittingar (utom
kraka). Motsvarande siffror for fyra andra l6vskogs-
omraden i Sverige ar generellt mycket lika (Tabell
1), trots att sévél provytans storlek, tidsseriens ldngd
och totala antalet revir borde paverka virdena.
Omsittningen av arter, hdr berdknat som “spe-
cies turnover” mellan pa varandra foljande ar, va-
rierade mellan 3 % och 26 % i smafagelsamhallet i
Ottenby lund (medel 14 %), utan ndmnvérda skill-

Tabell 2. Trender i antal arter och revir av téttingar (exkl. kraka) i Ottenby lund uppdelat pa tva 20-arsperioder.
Virdena som anges ér korrelationskoefficienten fran Spearmans rangkorrelation. Ett negativt virde anger en

minskning 6ver tiden.

Trends in number of species and territories of passerines (except crow) at Ottenby during two time periods. The
values shown are Spearman correlation coefficients. A negative value means a decrease over time.

Total Period 1 Period 2
19722011 1972-1991 19922011
Totalt antal revir 0,316 (ns) 0,615 (**) -0,599 (*%*)
Total no. of territories
Antal revir langdistansflyttare 0,147 (ns) 0,678 (**) -0,633 (*%)
No. of territories long-distance migrants
Antal revir kortdistansflyttare 0,396 (*) 0,514 (*) -0,472 (%)
No. of territories short-distance migrants
Totalt antal arter 0,127 (ns) 0,477 (*) -0,841 (*¥**)
Total no. of species
Antal arter langdistansflyttare -0,237 (ns) 0,430 (ns) -0,860 (*¥**)
No. of long-distance migrant species
Antal arter kortdistansflyttare 0,446 (**) 0,404 (ns) -0,643 (**)

No. of short-distance migrant species
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nader mellan olika artkategorier. Fagelsangsdalen
uppvisar ett nagot ldgre medel, 11 % (2-25 %,
Svensson m.fl. 2010). Ammarnds hade generellt
hogre omsittning, i genomsnitt 30 % (8-37 %),
vilket stimmer med hypotesen att variationen i
omsdttning av arter (“’species turnover”) &r storre
pé nordligare breddgrader (Enemar m.fl. 2004, Jér-
vinen 1979).

Mojliga lokala orsaker till variation i antal revir
och arter i Ottenby lund

Den hoga variationen i antalet revir 1 inventerings-
rutan i Ottenby lund dr férvédnande med tanke pa
att mycket rika habitat i ett sent skede av succes-
sionen generellt forvintas vara méttade (Fretwell
& Lucas 1970). Det finns i vara 6gon inga habitat-
fordndringar som tydligt kan forklara den stora va-
riationen, men ndgon systematisk dokumentation
av habitatforandringar inom inventeringsrutan har
tyvarr inte gjorts.

Dovhjortar Dama dama och kor har féorekommit
tamligen talrikt vilket medfor att undervegetatio-
nen hallits nere. Antalet djur har emellertid va-
rierat en hel del (von Schultz 1995). Idag (2012)
uppskattas vinterstammen av dovhjort till ca 200
djur (tillsyningsman Johan Parboéng, muntligen).
Under 1990-talet kan antalet ha varit sa hogt som
300-350 djur. Ndrvaron av kor i Ottenby lund har
skiftat d4n mer, frdn inga alls under manga &r till
omfattande skogsbete, exempelvis 70 kor med kal-
var i maj samt 200 dikor i oktober 2006—2008 (ar-
rendator Andreas Wistrom, muntligen).

Hela Ottenby lund har en sérskild skotselplan
inom naturreservatet Ottenby. Ett visst uttag av
virke samt rdjning av sly har gjorts vid nagra till-
fillen, bl.a. togs ca 600 ekar ur lunden under 1980-
och 1990-talen. Runt ar 2000 drabbades dessutom
manga ekar i Ottenby lund av “eksjukan” eller ”ek-
doden” (reservatsansvarig Hékan Lundkvist, munt-
ligen), men hur detta paverkat faglarna ar oként.

Var uppfattning dr att biotopvariationen totalt
sett har varit relativt liten och att de skillnader som
forekommit framfor allt gdllt undervegetationen.
Pa lang sikt torde den hogre véxtligheten, trots in-
grepp, angrepp och naturlig succession, varit for-
hallandevis konstant. Rutans syddstra horn gransar
till de oppna landskap som omger Ottenby lund,
vilket emellertid inte verkar ge upphov till uppen-
bara “kanteffekter”. Saledes forekommer inga arter
utdver de som trivs inne i den relativt slutna skogs-
biotop som Ottenby lund mestadels bestér av.

Ytterligare en faktor vérd att ndmna dr antalet
predatorer. Sedan rodrdven Vulpes vulpes under

1990-talet i stort sett utrotats av ravskabb har grav-
ling Meles meles och méard Martes martes blivit
talrika 1 Ottenby lund (tillsyningsman Johan Par-
bodng, muntligen). Gravlingen torde frimst utgdra
ett hot mot markhédckare som l6vsangare Phyl-
loscopus trochilus, medan marden sannolikt kan ha
en betydande inverkan pa antalet tattingar som blir
flygga.

Ett stort antal olika inventerare (28) har sanno-
likt bidragit i ndgon man till variationen. Den stors-
ta fordndringen i antalet revir mellan pa varandra
foljande ar var emellertid mindre i Ottenby lund
jamfort med i1 Fagelsangsdalen och i Ammarnis,
dér betydligt férre inventerare varit involverade.

Lang- och kortdistansflyttare

Langdistansflyttarna &r en grupp arter som det un-
der de senaste decennierna gatt jamforelsevis da-
ligt for, bade 1 Sverige (Ottvall m.fl. 2009) och i
ovriga Europa (Sanderson m.fl. 2006). Detta skulle
kunna bero pa forsdmrade forhallanden i Gver-
vintringsomrddena, men det har ocksd foreslagits
att de paverkats av populationsutvecklingen hos
kortdistansflyttare (och stannfdglar). P4 grund av
successivt mildare vintrar okar antalet individer
av de koldkidnsliga kortdistansflyttarna och 14ng-
distansflyttarna far darmed allt svarare att finna
nagonstans att sla sig ner nédr de anlédnder sent pa
varen (Herrera 1978, O’Connor 1981, Enemar
m.fl. 1994). Vi undersokte dérfor hur det gatt for
gruppen langdistansflyttare i Ottenby lund och
jamforde med andra langtidsstudier i Sverige.

Av de 37 forekommande téttingarterna i Ottenby
lund &r 20 langdistansflyttare (54 %) och 17 stan-
nar i Europa (vi inkluderar alltsé dven stannfaglar
i termen “kortdistansflyttare”). Det genomsnittliga
antalet revir for ldngdistansflyttarna var 54 och
kortdistansflyttarna 75 (Figur 2). Réknat per ar har
langdistansflyttarna i genomsnitt utgjort 42 % av
reviren (variation 32-53 %). Proportionen langdis-
tansflyttare har inte dndrats i ndgon entydig riktning
ver éren (r=-0,275, p=0,09), men den dkade né-
got fram till 1986 for att dérefter generellt minska
(Appendix 1). Bade for kort- och langdistansflytta-
re 0kade antalet revir fram till mitten pa 1990-talet,
for att direfter minska och 2011 na liknande nivaer
som 40 ar tidigare (Tabell 2, Figur 2). Det fanns en
starkt positiv korrelation mellan antalet revir av de
bdda grupperna (r=0,73, p<0,001, Figur 3). Med
andra ord, de ar det fanns manga kortdistansflyttare
i Ottenby lund sa fanns det ocksd manga langdis-
tansflyttare dér och vice versa.

1 Bialowieza i Polen utgjorde langdistansflyttar-
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Bild 1. Nagra grusvigar genomkorsar inventeringsrutan, just denna vig stricker sig Osterut fran rutans sydvéstra h
Bilden tagen 9 maj 2012.
A few dirt roads cross the census plot. Picture taken 9 May 2012.

S 5 o T 4 7 !

Bild 2. Samma motiv som bild 1, nu med fullt utvecklat lI6vverk och frodig undervegetation. Bilden tagen 5 juli 2012.
Same site as above, now with fully developed vegetation. Picture taken 5 July 2012.
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Bild 3. Den for inventeringsrutan sé typiska oppna ekskogen, med undervegetation av briken. Bilden tagen sommaren 2001.
Typical open oak forest. Picture taken in the summer of 2001.

Bild 4. Samma motiv som bild 3, men tagen 11 ar senare (5 juli 2012). Notera att en del mindre trdd och buskar tagits bort
sedan 2001.

The same site as above, but picture taken 11 years later when some smaller trees and bushes have been removed. Picture
taken 5 July 2012.
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Figur 3. Sambandet mellan antalet revir av lang- (L) respek-
tive kortdistansflyttare (S) i inventeringsrutan i Ottenby lund
1972-2011.
The relationship between the number of territories of short-
and long-distance migrant passerine species at Ottenby
1972-2011.

na endast 25 % av det totala antalet revirhallande
individer, medan motsvarande siffror for Ottenby
lund var 42 %, Fagelsangsdalen 47 % och Ammar-
nés 50 %. Detta stimmer tdmligen vl dverens med
hypotesen att proportionen 1dngdistansflyttare okar
med okande breddgrad (Herrera 1978, O’Connor
1981). Notera dock att i Fagelsangsdalen minskade
andelen langdistansflyttare kraftigt under under-
sokningsperioden, frdn ungefdr 60 % under tidigt
1950-tal till bara ungefar 38 % knappt 60 &r senare
(Svensson m.fl. 2010).

Béde i Ottenby lund och i Ammarnds fanns en
positiv korrelation mellan antalet kort- och 1dngdis-
tansflyttare, medan korrelationen i Fagelsangsda-
len var negativ. For den sistndmnda lokalen har det
foreslagits att det negativa sambandet skulle kunna
bero pa konkurrens mellan grupperna (Enemar
m.fl. 1994). Detta skulle da ocksa kunna forklara
den langsiktiga minskningen i proportionen lang-
distansflyttare i Fagelsdngsdalen. Denna forklaring
lar dock inte gélla for Ottenby lund och Ammarnés.
Fagelsamhillet i Ammarnés har antagits vara omét-
tat, antagligen pa grund av stor vddervariation som
hindrar samhdllet att uppna sitt ’carrying capacity”
(Enemar m.fl. 2004). Att detta skulle gilla d&ven for
det mycket fageltidta Ottenby lund &r nog mindre
sannolikt. Samvariationen mellan antalet 1ang- och
kortdistansflyttare i Ottenby lund indikerar att det
ar lokala faktorer som bestimmer det hickande be-
standets storlek ett givet ar.

Den arliga andelen langdistansflyttande arter
bland téttingarna i Ottenby lund har varierat stort
(35-67 %). Likt monstret for antalet revir sa 6kade
antalet arter bade hos lang- och kortdistansflyttarna
fram till mitten pd 1990-talet, for att darefter mins-
ka och 2011 nd liknande nivaer som 40 ar tidigare
(Tabell 2, Figur 4).
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Figur 4. Antal arter (tattingar exkl. kraka) per ar i invente-
ringsrutan i Ottenby lund 1972-2011 uppdelat pa ldngdis-
tansflyttare (svarta staplar) respektive stannfaglar, kort- och
medeldistansflyttare (vita staplar). Det finns inga data for
1998.

Yearly species number (passerines, except for crow) at Ot-
tenby 1972-2011, separated into long-distance migrants
(winter outside Europe, black bars) and species wintering
within Europe (white bars). There are no data for 1998.

Enskilda arter

Har foljer en kort genomgang av nagra enskilda ar-
ters forekomst och trender. Jimforelser gors framst
med de nationella trenderna i Sverige, sd som de
framgar av de fria punktrutterna inom Svensk fa-
geltaxering (Lindstrom m.fl. 2012a). Dessa rutter
ticker perioden 1975-2011 och géller i huvudsak
Sydsverige. For jaimforelsens skull har vi berdknat
trender 6ver tiden med Spearmans rangkorrelation,
bade for antalet revir vid Ottenby och for arsindex
for punktrutterna. De enskilda arternas arliga antal
presenteras i Appendix 1.

De flesta fagelsamhillen i tempererade omraden
karakteriseras av nagra fa mycket vanliga arter
samt manga mindre vanliga arter (Svensson 2006).
Detta géller dven for Ottenby lund. Bofink och 16v-
sangare har tillsammans utgjort i genomsnitt 40 %
av antalet par i Ottenby lund (24-52 %). Propor-
tionen dr som véntat hogre dn den for Sverige i sin
helhet, dér de tva arterna tillsammans utgor 31 %
av alla faglar (Ottosson m.fl. 2012). I Ammarnés
ar dock dominansen for de tva talrikaste arterna i
fjallbjorkskogen, d.v.s. 16vsédngare och bergfink
Fringilla montifringilla, dnnu storre. Dessa tva ar-
ter utgjorde uppemot 60 % av fagelparen dér (Ene-
mar m.fl. 2004).

Bara sex arter har funnits representerade alla ar
i Ottenby lund. Férutom bofink och 16vsangare ar
det tréadpiplérka Anthus trivialis, hdrmsangare Hip-
polais icterina, tradgérdssangare Sylvia borin och
gra flugsnappare Muscicapa striata. Bortsett fran
enstaka ar (1-3) har dven koltrast Turdus merula,
svarthitta Sylvia atricapilla, gronsangare Phyl-
loscopus sibilatrix, blames Cyanistes caeruleus,
talgoxe, tridkrypare Certhia familiaris och stare
Sturnus vulgaris hackat arligen.



Trenderna for dessa tretton arter vid Ottenby
Overensstimde inte med trenderna for Sverige i
ovrigt (r=0,203, p=0,50). Det som hint en art i
Sverige 1 stort har alltsa inte nodvindigtvis skett i
Ottenby lund. I Ottenby lund var det dock bara tre
arter som uppvisade signifikanta fordndringar i an-
tal 6ver de 40 aren. Alla tre 6kade i antal: svarthét-
ta (r=0,44, p=0,005), trddgérdsséngare (r=0,42,
p=0,008) och stare (r=0,40, p=0,011). Alla dessa
tre hade en topp runt ar 2000 och har upptritt i
lagre antal darefter.

Den utan tvekan dominerande arten i Ottenby
lund &r bofinken. Arten far anses ha varit relativt
stabil under den aktuella 40-arsperioden, dven om
en viss minskning har skett pa senare ar. I Sverige
har arten minskat svagt men tydligt pa punktrut-
terna.

Lovsangaren (av den sydliga rasen trochilus),
som ibland varit nédstan lika talrik som bofinken,
hade ldnge en positiv trend i Ottenby lund. Denna
brots dock abrupt med en drastisk minskning i mit-
ten av 2000-talet. Aven pa punktrutterna har arten
minskat i antal.

Tva arter har dkat langsiktigt i antal bade i Ot-
tenby lund och i Sverige, ndmligen blames och
svarthdtta, och en art har minskat langsiktigt, ndm-
ligen tradpipldrka. Den senare var som talrikast i
Ottenby lund 1987—-1991, men verkar nu ha stabi-
liserat sig pd samma 14ga niva som pa 1970-talet.

For tva andra arter pekar trenderna i motsatt rikt-
ning. Koltrasten har okat i antal i Sverige, medan
trenden i Ottenby lund 4r svagt negativ. Staren, en
av landets stora forlorare de senaste decennierna,
har haft en signifikant stigande trend i Ottenby
lund. Staren var under ett par ar pa 1990-talet fak-
tiskt den talrikaste hackfageln i inventeringsrutan i
Ottenby lund. Den langsiktigt positiva trenden till
trots har dock arten minskat betydligt i antal de se-
naste 10 aren.

Flera arter har vandrat in och etablerat sig i om-
radet under de 40 studiedren. Giardsmygen Trog-
lodytes troglodytes hickade knappt alls de forsta
femton aren, men har sedan etablerat en stabil po-
pulation med upp till 9 revir. Arten har, till 6ljd
av forhdjd overlevnad under milda vintrar, okat
kraftigt som hackfagel i Sverige under 2000-ta-
let. Under ett par stringa vintrar i slutet av un-
dersokningsperioden decimerades emellertid den
svenska stammen kraftigt, sa dven i Ottenby lund.
Den sydliga gransangaren Phylloscopus c. colly-
bita @r en annan sentida invandrare som férekom
i stort sett arligen i rutan med 1-3 revir under aren
1985-1999. Med tanke pa artens enorma sentida
expansion i Sydsverige dr det darfor méarkligt att

ingen fagel hallit revir 2005-2011. Gulsparven
hickade for forsta gdngen i omradet 1988 for att
dérefter ha varit ndstan arlig, med som mest 7 par.
Arten har ddremot minskat i Sverige under samma
period. Notvdackan, som ldngsiktigt 6kat i Sverige,
registrerades forsta gangen som héckfagel i Otten-
byrutan 1990, och har sedan dess forekommit de
flesta ar med 1-2 par.

Det finns ingen vanlig art som forsvunnit under
de 40 dren, men man kan notera att ringduva, sé-
desirla, bjorktrast, taltrast och svartvit flugsnap-
pare setts fataligt, om alls, de senaste tio aren.

Slutsats

Antalet revir 1 Ottenby lund har i genomsnitt varit
mycket hdgt, runt 1500 par/km?, vilket beféster bil-
den av ddellovskogen som en av vara mest fagel-
rika biotoper. Fordndringen i antal revir dver tiden,
med en generell 6kning under de forsta 20 aren,
foljt av en generell minskning de senaste 20 aren,
foljer inte den generella trenden i Sverige. Likasé
for enskilda arter foljer trenderna i Ottenby lund
inte de nationella trenderna. Proportionen langdis-
tansflyttare fordndrade sig inte pd ndgot markant
sdtt over dren. Var det manga kortdistansflyttare i
undersokningsomradet var det ocksd méanga lang-
distansflyttare. Detta antyder att 1angdistansflyttar-
na som grupp inte missgynnats och att de inte hel-
ler paverkas negativt av antalet kortdistansflyttare.

Tack

Foljande personer inventerade provytan i Ottenby
Iund mellan 1972 och 2011: Holger Stenson och
Claes-Goran Lindholm (1972), Christer Wahlstrom
(1973), Géran Cederwall (1973—1974), Jan Oster-
berg (1975), Bjorn Sandgren (1976), Géran Wallin-
der (1977-1982), Lars-Ake Persson (1983), Daniel
Green (1984—1985), Marten Hammar (1986), Peter
Sieurin (1987), Ulf Ottosson (1988), Kristian Jo-
hansson (1988 och 1990), Johan Engstrom (1989),
Jakob Lohm (1991), Tommie Skoog (1992), Niklas
Holmgvist (1993), Thomas Ewerlid (1994), Patrik
Rhonnstad (1994-1995), Richard Ottvall (1996—
1997), Daniel Bengtsson (1999-2001), Martin
Stervander (2001), Mattias Ullman (2002), Andre-
as Wedman (2003), Gabriel Norevik (2004-2006
och 2008), Ronny Malm (2007), Magnus Bladh
2009 samt Linus Hedh 2010-2011. Ett stort och
varmt tack till alla dessa, samt till Gabriel Norevik
for hjélp med framtagande av kartmaterial. Detta
ar meddelande no. 265 fran Ottenby Fagelstation.
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Summary

Several series of standardised long-term bird sur-
veys exist in Sweden. Through territory mapping,
based on repeated visits during spring, the number
of territories per species in a specific area is de-
termined. The longest unbroken series comes from
Scania, southernmost Sweden, where Féagelsangs-
dalen (“Bird Song Valley”) has been surveyed on



an annual basis since 1953 (Enemar et al. 1994, En-
emar & Thorner 2003, Thorner 2004, 2007, Sven-
sson et al. 2010). Other similar studies have been
carried out near Ammarnés, southern Lappland, in
subalpine birch forest (since 1963, Enemar et al.
2004) and on upland tundra (since 1964, Svensson
2006), in the broadleaved forest Soron, mid-Swe-
den (since 1965, Johannesson 2005, Simonsson
2008), and in Dalby Soderskog, Scania (15 seasons
over 27 years 1980-2006, Svensson 2009).

At the national level, Swedish bird populations
are monitored by point counts and line transects
(Lindstrém et al. 2012a), as well as with stand-
ardised counting of migrating birds at important
migration sites such as Ottenby (Lindstrom et al.
2012b) and Falsterbo (Karlsson et al. 2002, Kjel-
1én 2011).

At Ottenby, on the southernmost tip of Oland in
the Baltic Sea, breeding and migrating birds have
been studied yearly since the bird observatory was
founded in 1946 (Danielsson et al. 1947, Hjort &
Lindholm 1978, Lindstrom et al. 2012b). Each year
since 1972, the number of territories and species
in a designated area in the rich broadleaved forest
of Ottenby lund has been studied. The results are
presented here, and compared with similar studies
in Sweden and Poland.

Location, habitat and properties of the study site
The study site is a 350x250 m square in the mid-
dle part of the 2.5 km? broadleaved forest of Ot-
tenby lund, approximately 2 km north of the
southernmost tip of Oland (Figure 1). The corner
coordinates are: 56°13,1249°N, 16°12,9574’°E;
56°12,9710°N,  16°25,1973’E;  56°13,2122°N,
16°25,1209°E; 56°13,0609°N, 16°25,3731’E. Ot-
tenby lund is a designated nature reserve and from
the st of April through August the public is not
allowed to walk outside roads and signed tracks in
the area.

The habitat is representative for Ottenby lund,
being open and dominated by oak Quercus robur
of varying ages. Alder Alnus incata/glutinosa,
aspen Populus tremula and birch Betula pendula
are also important elements (Ekstam et al. 1997).
Willows Salix sp. occur in wetter parts and the un-
derstory vegetation consists mainly of hawthorn,
blackberry, bracken and grass.

Survey method
Territory mapping has been carried out according
to Svensson (1975). The area is visited ten times

from mid-May to mid-June. The mapping period
has been chosen so that all species that occur in
the plot have arrived to their breeding sites. On
each visit, the observer slowly walks along a grid
system of lines 50 m apart. All birds are marked
out on field maps, especially individuals indicat-
ing a territory. Simultaneously singing individuals
of the same species are noted as such, in order to
detect neighbouring territories. Field maps are later
converted to species maps, in which three registra-
tions, or a nest, count as a permanent territory. In
total 28 persons have carried out the surveys during
the period 1972-2011.

Processing of data

Because other similar studies have dealt mostly
with passerines (excluding corvids), so did we.
Long-distance migrants have been considered one
group, to be compared with residents, short- and
medium-distance migrants combined. The reason
for this grouping is that the two groups may be af-
fected by partly different causes outside the breed-
ing season.

Species turnover rate was calculated as the sum
of new and disappearing species between two
successive years, divided by the sum of the total
number of species during both years (Svensson et
al. 2010). Trends over time in the number of ter-
ritories and species were analysed using Spearman
rank correlation (r ). Analyses were made in Graph-
Pad Prism (version 5.04 for Windows, GraphPad
Software, La Jolla California USA, http://www.
graphpad.com).

Bird density

On average 132 bird territories per year (all species)
were registered in Ottenby lund, which result in a
density of 1509 territories/km?. When only passer-
ines (except corvids) were considered, the density
was 1474 territories/km? (Table 1). This is compa-
rable to other Swedish broadleaved forests, such as
Dalby Séderskog (Svensson 2009) and S6ron (re-
calculated from Johannesson 2005). However, the
density in Fagelsangsdalen was 35 % lower than
in Ottenby lund (Enemar et al. 1994, Svensson et
al. 2010). Interestingly, the well known primeval
forest of Bialowieza National Park in Poland had
a lower density. During the years 1995-1999 on
average 1101 territories/km? were registered in the
richest habitat dominated by ash/alder (Wesolo-
wski et al. 2002, Tomialojc & Wesolowski 2004).
The total bird community in Sweden has recently
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been estimated to 70 million pairs, which means,
on average, 170 territories/km? (Ottosson et al.
2012). Clearly, broadleaved forests in southern
Sweden constitute a very rich bird habitat.

Variation and trends in bird density

The number of territories in Ottenby lund had a
distinctive development during the 40 years (Fig-
ure 2, Table 2). During the first 20 years, the num-
bers increased, except for a dip during 1979-1987.
Then, during the period of 1992-2011, the den-
sity gradually decreased and ended at almost the
same level as in the beginning of the survey. This
progress is largely inverted to the development of
the number of birds at the national level (Ottvall
et al. 2009). There was generally a significant de-
crease in Swedish bird numbers during 1975-1995,
but thereafter the numbers have been mostly stable,
or even increasing.

Several of the other long-term study localities
showed trends that differ between each other as
well as compared to national trends. For example,
the number of territories in Fagelsangsdalen in-
creased significantly during the period 1972-2009
(Svensson et al. 2010). This is a clear indication
that local trends in bird numbers may not be cor-
related to large scale processes.

Potential explanations to the variation in number
of territories and species in Ottenby lund

The large variation in number of territories in the
survey plot of Ottenby lund is surprising in the
light of the fact that rich habitats in a late stage
of succession are generally supposed to be satu-
rated (Fretwell & Lucas 1970). We cannot see any
changes in habitat that could explain the large vari-
ation, although it should be stated that no systemat-
ic documentation of habitat changes has been done.

Numerous Fallow Deer Dama dama and cattle
have kept the understory vegetation low. However,
the number of animals has varied quite a lot (von
Schultz 1995). At present (2012), the winter popu-
lation of Fallow Deer is estimated to 200 individu-
als (Johan Parboéng, pers. comm.). The number of
cattle has fluctuated between 0 and 200 individuals
(Andreas Wistrom, pers. comm.).

Being part of Ottenby Nature Reserve, Ottenby
lund has a specific management plan, including
wood harvesting and clearing of “unwanted” veg-
etation. For example, 600 oaks were removed from
the whole forest of Ottenby lund during the 1980’s
and 1990°s. Around year 2000, many oaks were hit
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by “sudden oak death” (Hakan Lundkvist, pers.
comm.). How this have affected the bird commu-
nity is unknown.

The number of predators is also worth mention-
ing. Since the Red Fox Vulpes vulpes was almost
extirpated by scabies during the 1990s, European
Badger Meles meles and European Pine Marten
Martes martes have become numerous in Ottenby
lund (Johan Parboéng, pers. comm.). The badger is
mostly a threat to species breeding on the ground,
e.g. Willow Warbler Phylloscopus trochilus,
whereas the marten may have a significant effect
also on tree breeding species.

A large number of field workers (28) could pos-
sibly cause some variation. However, the largest
change in number of territories between succes-
sive years was smaller than in Fagelsangsdalen and
Ammarnés, where much fewer field workers have
been involved.

Long- and short-distance migrants

As a group, the long-distance migrants have faced
less favourable circumstances compared to short-
distance migrants and residents, both in Sweden
(Ottvall et al. 2009) and in the rest of Europe
(Sanderson et al. 2006). Of the 37 passerine spe-
cies breeding in Ottenby lund, 20 (54 %) are long-
distance migrants and 17 stay in Europe during
the winter. The yearly proportion of long-distance
migrant territories has on average been 42 % (vari-
ation 32-53 %). There is no clear trend over the
years (r=-0.275, p=0.09), although the proportion
increased slightly up to 1986, after which there was
a general decrease (Appendix 1). The number of
both long- and short-distance migrant territories
increased up to the middle of the 1990s, but in
2011 the numbers had gradually decreased down
to similar levels as 40 years earlier (Table 2, Fig-
ure 2). There was a significant positive correlation
between the two groups (r=0.73, p<0.001, Figure
3), i.e. high numbers of long- and short-distance
migrant territories occurred simultaneously, and
vice versa. The number of long- and short-distance
migrant species showed similar patterns as the
number of territories (Table 2, Figure 4).

Individual species

The number of territories per species and year is
presented in Appendix 1. Most bird communities
in temperate regions are characterized by a few
abundant species and many less common (Sven-
sson 2006). This is also true for Ottenby lund.



Chaffinch Fringilla coelebs and Willow Warbler
together have made up on average 40 % (24-52 %)
of the number of territories. These two species also
make up 31 % of all birds in Sweden (Ottosson et
al. 2012).

Except for Chaffinch and Willow Warbler, only
four species have been represented all years in
Ottenby lund: Tree Pipit Anthus trivialis, Icterine
Warbler Hippolais icterina, Garden Warbler Sylvia
borin and Spotted Flycatcher Muscicapa striata.
As for the whole bird community, the trends for
the 13 most common species in Ottenby lund was

often different from the national trends (r=0.203,
p=0.50). Only three species in Ottenby lund
showed a significant trend over the 40 years. All
were increasing: Blackcap Sylvia atricapilla
(r=0.44, p=0.005), Garden Warbler (r=0.42,
p=0.008) and Common Starling Sturnus vulgaris
(r=0.40, p=0.011). However, they all peaked
around year 2000 and have since then occurred in
lower numbers.
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Appendix 1. Antal revir av olika arter inom inventeringsrutan i Ottenby lund under perioden 1972-2011. Det finns inga data for 1998.

Number of territories at Ottenby in 1972—-2011. There are no data for 1998.
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Changes in numbers and distribution of breeding waterfowl in the
Swedish mountain chain between 1972-1975 and 2009

Fordndringar i antal och utbredning av hdckande sjofaglar i svenska fjdllkedjan

mellan 1972—1975 och 2009

LEIF NILSSON & JOHAN NILSSON

During 19721975, the breeding waterfowl populations
of the northern parts of Fennoscandia (south to 65° N
in Sweden) were surveyed for the first time. In 2009, a
new survey was undertaken in the Swedish part of the
mountain chain. Censuses were performed from the air
in transects of 5x5 km squares and in special areas. The
distribution of the different species was largely similar
between the two periods but there were a number of dif-
ferences on the regional level. Most species had more or
less the same population sizes but there were some vari-
ation in the different parts of the mountains. Three spe-
cies showed clear increases between the periods. Cygnus

Abstract

cygnus had the same increase in the mountain chain as in
the rest of the country. Melanitta nigra was about four
times as common in 2009 compared to the 1970s and
Mergus merganser also had higher counts in 2009. Mela-
nitta fusca decreased markedly in the mountain chain as
along the coasts.
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Introduction
The Scandinavian mountain chain like the other
parts of northern Fennoscandia is rich in lakes
and mires and is accordingly an important breed-
ing area for many waterfowl species. It is also
the westernmost area of several northern species
which are spread from Fennoscandia in the west
all over northern Russia to the east. Even if it was
well known that rich waterfowl populations were
breeding in northern Fennoscandia, there were no
large-scale surveys until the 1970s. In 1971, the
Nordic Council for Wildlife Research (NKV) or-
ganized the first survey, which was completed in
1972-1975 (Haapanen & Nilsson 1979). During
the four years systematic aerial surveys covered
all of northern Fennoscandia; in Norway south to
68°N, in Sweden to 65°N and in Finland to 64°N.
Whereas staging and wintering waterfowl are
regularly surveyed on an annual basis in southern
Sweden (Nilsson 2008), there has been no further
systematic survey of the breeding waterfowl popu-
lations in northern Sweden until 2009. In this year
we got the possibility to make a new survey of the
Swedish mountain chain and revisited the old sur-
vey lines and special study areas of the previous
survey. In this paper we compare the census data

from 2009 with the 1972—-1975 data to see what
changes had occurred in the distribution and num-
bers of the breeding waterfowl populations over
the 35 year period between the two surveys.

Study region

The present study covers the Swedish part of the
mountain chain and the adjoining parts of lower
land to the east of the mountain chain within the
province of Lapland (left of the black line in Fig-
ure 1). The former survey in 1972-1975 covered
the entire area to the Baltic coast (the whole map
in Figure 1) as well as extensive areas in north-
ern Norway and Finland (Haapanen & Nilsson
1979). During the old survey, the Lapland part of
the mountain chain was split into tree sub-regions
(A—C in Figure 1), which were all covered during
the new survey. The total area included in the three
sub-regions was 49 500 km?. All areas are mainly
covered by mountains.

Sub-region A (northern sub-region) has some
high mountain areas, but a larger part, especially
in the north consists of low-lying fells and plateaus
at a level of about 400-600 m a.s.l. There is only
little coniferous forest in the most low-lying parts.
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Figure 1. Map of northernmost Sweden showing the area surveyed in 2009, covering the Lapland part of the mountain chain
and neighboring areas. The map also shows the division into sub-regions used in the 1972—1975 survey (Haapanen & Nilsson
1979), survey lines (yellow) and the special study areas (red, numbers in black). Alpine areas (above tree line) are shown in grey.
Karta over norra Sverige med det inventerade omradet i lapplandsdelen av fjdllen och fjdllndra omrdden markerat. Kartan
visar ocksd regionindelningen fran inventeringarna 1972—1975, inventeringslinjerna (gult) samt specialomrddena (rétt, num-
mer i svart). Kalfjdllomradena markeras med grd firg. © Lantmdteriet Medgivande i2012/0911.

Subalpine birch woods and alpine vegetation are
the predominant vegetation types. About 9% of this
sub-region is covered by water and the lakes are
mostly rather small. Most mires in the mountain
area are of the palsa peatland type, but there are
some of the aapa fen type at the border to the for-
est regions, especially in the Sjaunja nature reserve
(special area 7).

Sub-region B (middle sub-region) is a high
mountain area, including the highest mountains in
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Sweden with lakes up to 1200 m.a.s.l. Lakes cover
11% of this sub-region and there are 16 larger lakes
with an area of more than 100 km?. About one third
of the sub-region is forest with a zonation from
birch to conifers in the deep valleys and along the
eastern border.

Sub-region C (southern sub-region), which is the
southernmost sub-region has lower mountains with
wetlands mostly at an altitude of 600-800 m.a.s.1.
Water covers 6% of the area. As in the other parts



of the mountain chain most lakes are typically oli-
gotrophic but there are some richer lakes in areas
with more basic bedrocks. Although alpine habi-
tats predominate, forest cover is approaching half
of the sub-region with considerable elements of
conifers in the lower and eastern parts.

For a more detailed description of the different
sub-regions with statistics of the coverage of dif-
ferent vegetation types, mires and lakes etc. see
Haapanen & Nilsson (1979). Typical wetland habi-
tats are illustrated with photos in Figure 2.

Material and methods

To be able to calculate total populations for the dif-
ferent species and to be able to compare the spe-
cies distributions with habitat factors, a system of
transects were laid out over the entire northern Fen-
noscandia, using the UTM-system. Following the
north-west to south-east diagonals of the 100x100
km squares of this reference system, squares 5x5
km in size and connected to each other in their
corners, were used. In the old survey, the transects
extended from the Norwegian border to the Bal-
tic coast, giving a 5% coverage of the entire area.
To obtain a better coverage in the mountain chain
with its much more variable habitats, and in the
mire areas just to the east of the mountain chain,
additional transects were laid out between the main
transects, thus yielding a coverage of 10%,. The
geographical positions of the transects used in the
current study can be seen in Figure 1.

In addition to the transects, a system of special
study areas was set up in important waterfowl habi-
tats to study annual variation of waterfowl popula-
tions. These areas covered different habitat types
and were surveyed each of the four initial years
1972-1975 and 2009. The geographical positions
of the special study areas can be found in Figure 1.
All in all, 34 such areas were established but in this
study they have been grouped into 10 larger areas,
of which 8 (numbers 1-8 in Figure 1) are included
in the analysis of population changes. The different
special study areas are exemplified with photos and
short descriptions in Figure 2.

During the surveys all water areas and other
wetlands within each transect square were covered
from an aircraft allowing all suitable waterfowl
habitats in the areas to be surveyed efficiently. In
1972-1975 a fixed-winged CESSNA 172 and 185
were used for the surveys, whereas a small helicop-
ter was used in 2009. The total flying time for the
2009 survey was 45 hours (for details for 1972-75,
se Haapanen & Nilsson 1979). During the surveys,

we were flying at a low altitude (50-70 m) with
a low speed over the water areas and wetlands. If
birds could not be directly identified and counted,
the area was circled until a good count and iden-
tification could be obtained. Two experienced ob-
servers performed the aerial survey and the front
observer besides the pilot kept track of the navi-
gation within the squares. During the 2009 survey
we had the advantage of using a GPS to document
the track of flights whereas this technology was not
available in the earlier surveys.

All observations were registered on a dictaphone
with information of species, number of pairs,
number of males and females in each group and any
special observations. The observations were later
transferred to a database. We considered counts of
pairs and males in groups of 1-3 males as an indi-
cation for the number of pairs of each species in the
squares/areas. Pure male groups with more than 3
birds were not included in the pair estimates.

In all, 210 squares were situated in the region
that was covered in this study. During the surveys
in 1973-1975 all wetlands in 38 high-altitude
squares were completely covered in ice at the time
of the survey and an additional 9 squares did not
have any water areas (high mountains). During
2009 we surveyed 114 squares; 65 high altitude
squares were not covered due to lack of water areas
or due to being totally frozen, and 31 squares were
not covered due to other reasons (military flight re-
strictions etc.).

The special study areas were surveyed in a man-
ner similar to that used for the transect squares.
These areas were selected to represent different
important waterfowl habitats and different parts of
Lapland. The areas 1-8 (Figure 1) were surveyed
in each of the four years 1972—1975 and in 2009,
whereas areas 9 and 10 were counted in 2009 and
at some other occasions.

Even with the method used here, where all po-
tential waterfowl areas within the surveyed squares
and special study areas were covered as closely
as possible, there are marked differences in the
detectability of the different species from the air.
During the 1972—1975 survey (Haapanen & Nils-
son 1979), extensive comparisons of efficiency
between ground and aerial counts, different aerial
crews and fixed-winged airplanes and helicopters,
were conducted. These comparisons produced spe-
cies-specific correction factors for estimating total
populations. Similar efficiency studies have been
made by Nilsson (1975) and Martinson & Kaczyn-
ski (1967). However, the results from these com-
parisons showed that there is little difference of
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1 Térnasjon

4 Kvickjokk

5 Péarek och Kukkesvagge

7 Sjaunja — Kaitum 8 Tavvavuoma —Tséktso —Pirtimdsvuoma
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9 Muddus 10 Peskehaure

Figure 2. Examples of different waterfowl habitats within the special study areas in the Lapland part of the Swedish mountain
chain. For geographical position of the special study areas see Figure 1.

Exempel pa olika andfagelhabitat inom specialomrdden i den lapplindska delen av svenska fjdllkedjan. De olika specialom-
rddenas ldge framgar av kartan i Figur 1.

1. Tdrnasjon is a large lake in the birch forest zone with an archipelago, surrounded by large mire areas with numerous lakes
of different sizes.

Térnasjon dr en stor sj6 i fjdllbjorksregionen med en omfattande skdrgard, omgiven av stora myromraden med talrika sjéar
av olika storlek.

2. S. Ammarfjdllet is an alpine plateau with numerous lakes of various sizes in the low alpine zone.
S. Ammarfjéllet dr en alpin plata med talrika sjéar av olika storlek i den lagalpina zonen.

3. Tjalmejaure — Bjorkfjdllet is a plateau in the low alpine zone with a large number of small lakes and some larger shallow lakes.
Tjalmejaure — Bjorkfjéllet dr en plata i den ldgalpina zonen med talrika smasjéar och nagra store, grunda sjoar.

4. Kvickjokk is a delta area in the coniferous zone fed by rivers from the high alpine areas of the Sarek national park. It has
many rich small ponds and lakes.

Kvickjokk dr ett deltaomrade i den ovre barrskogsregionen format av dlvar frdan den hogalpina regionen i Sareks national-
park. Det har mdnga rika dammar och sjéar.

S. Parek and Kukkesvagge are two areas in the border zone of the high alpine areas of Sarek and a valley in the Sarek moun-
tains, respectively. Pérek is in the low alpine zone, Kukkesvagge in the middle alpine zone. Both areas are characterized by a
large number of small lakes in a rather barren area.

Parek och Kukkesvagge bestdr av tva omrdaden i grinszonen till de hégalpina omrddena i Sarekfjillen respektive en dalgdang
i Sarek. Pdrek dr beldget i den lagalpina zonen, medan Kukkesvagge ligger i den mellanalpina zonen. Bdda kinnetecknas av
ett stort antal smdsjoar i fattig terrdng.

6. Rapadalen is a large mountain valley coming from the high alpine areas of Sarek national park. The valley opens up in a
large delta with many pools and small lakes and with rich sediments from the glaciers in the high mountains.

Rapadalen dr en stor dalgang som kommer fran de hogalpina delarna av Sareks nationalpark. Dalen oppnar sig i ett omfat-
tande delta med manga dammar och smdsjéar och med rika sediment fidn glacidrerna i de héga fidllen.

7. Sjaunja — Kaitum consists of the large Sjaunja nature reserve extending for a vast area to the east of the mountain chain
including large numbers of small rich lakes and large mires of the aapa type. It extends from the lower birch forest zone close
to the mountains to the coniferous zone.

Sjaunja — Kaitum omfattar det stora Sjaunja naturreservat éster om fjdllkedjan och innefattar ett vidstrdickt omrdde med tal-
rika smdsjoéar och stora myrar av aapa-typ. Omradet strdcker sig fran bjorkskogsregionen néra fjdllen till barrskogsregionen.

8. Tavvavuoma — Tsdktso — Pirtimdsvuoma are large tundra-like areas in the northernmost part of the Swedish mountain chain
characterized by large areas of palsa peatland with numerous small ponds and shallow lakes.

Tavvavuoma —Tséktso —Pirtimdsvuoma dr stora tundralika omraden i den nordligaste delen av den svenska fjdllkedjan kdn-
netecknade av stora palsmyrar med talrika dammar och smdsjéar.

9. Muddus is a national park in the coniferous zone with large mires of aapa type and numerous small lakes and ponds.
Muddus dr en nationalpark i barrskogsregionen med stora myrar av aapa-typ och talrika smasjoar och dammar.

10. Peskehaure and neighboring lakes are open large oligotrophic lakes close to high mountains and the area only includes
smaller areas with shallow water.

Peskehaure med angrdnsande sjoar dr stora oligotrofa sjoar néra de héga fjdllen och omfattar endast mindre omraden med
grunt vatten.
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survey efficiency between fixed-winged airplanes
and helicopters.

The timing of the surveys is crucial for the re-
sults especially in the mountain chain, where there
are large altitudinal differences between areas and
accordingly also large differences in the timing of
ice melting. Ducks normally stay in pairs only for
a short period after arrival to the breeding grounds.
Shortly after their arrival the pairs spread out and
the males leave the incubating females to tend for
themselves.

In the 1972—1975, surveys were undertaken over
a longer time-span, allowing different altitudinal
areas to be visited at the optimal survey time. In
2009 this was not possible (all surveys were un-
dertaken during the period 9-16 June) and some
areas were therefore surveyed somewhat too early
for the higher altitudes to be adequately covered.
This mainly affected sub-region B, where many of
the higher lakes were covered by ice at the time of
the survey. As the aim of the 2009 survey was to
compare the counts with those of the earlier survey
for the whole mountain region, the timing is not
crucial as the ducks going for higher altitudes are
found during the surveys of more low-lying areas
with open lakes, but timing will of course affect
the detailed distribution of the waterfowl. Suitable
staging areas east of the mountains for the birds
aiming to higher areas were well covered in the
surveys.

Results and discussion

The distribution patterns of the more common
and wide-spread species in 2009 are compared
with those of 1973-1975 in Figure 3. Number of
pairs and squares with observation is given in Ta-
ble 1. For distribution maps for the entire northern
Sweden in 1972—-1975, see Haapanen & Nilsson
(1979). Numerical data on each species and each
special study area are given in Table 2, whereas
Figure 4 presents totals for the special study areas
covered all years. The results are described in more
detail and discussed below for each species.

The surveys of the special study areas during the
first survey period, 1972—1975, revealed marked
fluctuations in number of pairs between the differ-
ent years (Figure 4) for some species, whereas oth-
er species showed more consistent numbers. The
data from the special areas permit a more detailed
analysis of the changes (ANOVA, correlated sam-
ples). Generally, this analysis also indicates that the
number of changes are comparatively few or hid-
den in two much noise. Nine species give proba-
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bilities that are far from significant (F, ,<1.9). Only
two changes are significant between the old and
new surveys. It is the increases of the Black Scoter
(F,,=3.3; p<0.01) and the Goosander (F, =7.4;
p<0.001). In both species there is no significant dif-
ference between the years of the 1970s but all these
four years differ significantly from 2009 (Tukey
HSD tests). In two species, Goldeneye (increase)
and Velvet Scoter (decline) the test probability is
approaching significance.

The more common species will be commented
on below, whereas we refer to the Tables for the
less common species.

Wigeon Anas penelope

The Wigeon is the only species of dabbling ducks
seen in a sufficient number of squares for mean-
ingful comparisons between the two time periods.
In 2009 the southern subregion showed the highest
representation of Wigeons whereas they were most
common in the northern sub-region in 1973-1975.
There were marked differences between different
special study areas. Numbers counted in the south
were relatively low, but the counts in 2009 were
higher than in the 1970s. For the two major delta
areas studied, Kvickjokk and Rapadalen (Table 2),
marked differences were found. At Kvickjokk the
count was higher in 2009 compared to the 1970s,
whereas the count at Rapadalen had changed in
the opposite direction. In Sjaunja—Kaitum and
in the Tséktso—Tavvavuoma areas the number of
Wigeons was markedly lower in 2009 compared to
the 1970s.

Scaup Aythya marila

For the Scaup the southern part dominated the dis-
tribution in the transects, especially during the first
survey, whereas some more Scaups were found in
the north during the second survey. The combined
counts in the special study areas and transects
show similar population levels in the two periods.
Marked differences were however found between
the different special study areas. In the southern
areas (1-3), the Scaup was less common in 2009
in Tédrnasjon (1), whereas numbers were higher in
S Ammarfjillet (2). Tjdlmejaure (3) had relatively
similar numbers in both time periods. Numbers
were relatively high in Rapadalen (6) in 2009 com-
pared to the earlier surveys, whereas Scaups were
less common in 2009 both in the Sjaunja—Kaitum
(7) and the Tsaktso—Tavvavuoma (8) areas, i.e.
there seems to be a decline in the northern areas,
whereas the species was on the same level in the
south.



Tufted Duck Aythya fuligula

The Tufted Duck had a new distribution pattern in
2009. There was a distribution gap in sub-region
B in the 1973-1975 survey, whereas no such gap
was found in the 2009 survey. The Tufted Duck
was found in the lakes up to the highest altitudes
of ice-free areas. Since the total numbers counted
did not differ much, the change must partly be a
re-distribution.

Tufted Duck counts, especially in some special
study areas indicate an increase between the two
time periods. The mean total for special areas 1 — 6
increased markedly between the two periods from
27 to 224, whereas on the other hand the combined
mean for areas 7 and 8 decresed from 193 to 120
pairs. A very high count in Rapadalen (6) in 2009
was probably related to the ice-coverage in high-
er altitudes this year; see also the relatively high
count here for the Scaup in 2009. This aggregation
of Tufted Duck pairs in a “waiting area” close to
the high mountain area could influence the overall
estimate for the species. Due to the possible effect
of Tufted Ducks waiting for the ice to break up in
some special areas it is uncertain whether the in-
crease noted is in line with the increase that has
been found in the winter indices for the species
(Nilsson 2008) or merely due to local effects.

Goldeneye Bucephala clangula

The Goldeneye is mainly a species of the forest
zone and is well spread over most parts of north-
ernmost Sweden. It was well represented in the val-
leys and birch forests of the mountain chain in both
surveys and no marked changes in distribution or
numbers were found.

Long-tailed Duck Clangula hyemalis

The Long-tailed Duck is a species confined to
the alpine zone and especially to areas with small
lakes and ponds such as the palsa peatlands in the
northernmost part of the mountain chain. In the
southern sub-region, only one occurrence was
recorded in both surveys. But in the middle sub-
region, not a single count was made in 2009, com-
pared to a dozen of occurrences in 1972-1975.
This absence from the transects in the middle sub-
region was most probably an effect of the timing
of the surveys. In 2009 we had the possibility to
survey the higher elevations during only a single
day when the breeding lakes were still to a large
extent frozen. In 2009 we found a concentration
of no less than 29 pairs of Long-tailed Duck in a
large lake (Peskehaure) in special study area 10
within the middle sub-region, where they appar-

ently waited for the breeding lakes to be free of
ice.

In the Long-tailed Duck, the transects showed a
lower total for 2009 than in the early period. This
was most likely caused by ice-coverage in, espe-
cially, the southern and middle subregion. The
comparisons of surveys in the special study areas
also showed somewhat lower numbers in 2009
compared to the 1970s, but not markedly so. Some
of the lakes mentioned above, where Long-tailed
Ducks aiming for the higher lakes gathered waiting
for the ice to break, were included in the special
study areas.

The higher lakes at Parek—Kukkesvagge (5) on
the border to the high-alpine areas of Sarek were
mostly ice-free but still had no Long-tailed Ducks.
The number of the Long-tailed Ducks in the palsa
peatlands at Tsaktso-Tavavvuoma (8), which form
one of the major habitats for the species in the
Swedish mountain chain, was lower in 2009 com-
pared to three of the four study years in the 1970s.

Velvet Scoter Melanitta fusca

The Velvet Scoter, had undergone a drastic change,
from having been spread over almost the whole
study region in 1972—-1975 to being recorded at
only a few sites in the southern and middle sub-
regions in 2009.

For the transects the number of pairs counted
decreased from 56 to 19, whereas the decrease for
the special study areas was from 85-95 pairs to
about 60 pairs. This decrease was found in all ar-
eas except Tjalmejaure—Bjorkfjillet (3), where the
population level was the same in the two periods.
In the Tsaktso—Tavvavuoma (8) area, not a single
pair was found in 2009 compared to 19-30 in the
earlier census.

This species has its main inland distribution
in the mountain chain, with only scattered pairs
found in the forest regions in the 1970s (Haapanen
& Nilsson 1979). As for the Common Scoter we
have no new data elucidating the situation in the
forest zone. The Velvet Scoter is also a breeding
bird in the archipelagos of the Baltic coast. The
overall trend for the species in Sweden is a very
marked decrease over the last 30 years (Ottvall
et.al. 2009).

Common Scoter Melanitta nigra

The Common Scoter was similarly distributed
over the entire study region during both surveys
but occurred in many more squares in 2009 than
in 1973-1975. Numerically it was about five times
more common in the latter period compared to the
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Anas penelope
1973-75

Aythya fuligula
1973-75

Figure 3. The distribution of different waterfowl species at the surveys 1972—1975 and 2009. The number of pairs in each
square is shown by the size of the symbols. The area west of the black line was surveyed.
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storlek pd symbolerna. Grdnsen (mot dster) for det inventerade omrddet visas med en svart linje.
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first periods. The marked increase was found in all
areas except the two delta areas (Kvickjokk (4) and
Rapadalen (6)) and Péarek-Kukkesvagge in Sarek
(5).

Even if the Common Scoter has its main dis-
tribution in the mountain chain with the highest
densities in the alpine and subalpine zones, it was
also widely distributed in the boreal forest zone to
the east of the mountain chain in the survey of the
1970s (Haapanen & Nilsson 1979). Unfortunately
there are no recent data available on the situation
for the species in the forest zone. In 1972-1975,
the northernmost area (sub-region D in Haapanen
& Nilsson 1979) of the forest zone had the same
number of Common Scoters as the southern sub-
region in the mountain chain.

There are no data available on the population
development of the Common Scoter from other
breeding areas or from the wintering areas. It may
be noted, that there was a documented change in
the distribution of the Common Scoter in Finland
during the decades before the 1972-1975 survey.
In the boreal zone of Finland the species was a
common breeder during the early years of the for-
mer century (Merikallio 1958), whereas relatively
few were breeding in these areas during the 1970s
(see also Haapanen 1966).

Goosander Mergus merganser

The Goosander was about equally and widely dis-
tributed during both surveys, but the number of
pairs in 2009 was a lot higher than in the former
period. Also the counts from the special study ar-
eas indicate an increase between the two periods.
Numbers counted during the 1970s were quite low.
The increase was localized to some areas: Tarnas-
jon (1), Bjorkfjéllet-Tjalmejaure (3) and Sjaunja—
Kaitum (7), whereas the other areas had low counts
in both time periods. The Goosander belongs to the
species which are covered by the waterfowl counts
in the winter, but these counts do not give any clear
indications of any increase in the population over
the period covered here.

Red-breasted Merganser Mergus serrator

In 1973-1975, the Red-breasted Merganser oc-
curred in all three sub-regions, whereas in 2009,
the records were concentrated in the southern
sub-region with no or few records in the middle
and northern sub-regions. In the special study ar-
eas the number of pairs was lower in 2009 than
in the 1970s, whereas no change was found in the
transect counts. Numbers counted in the special
study areas was generally too low for analysis, but

in the Sjaunja—Kaitum area (7) high totals were
found in two years in the 1970s, but the other years
showed low counts. The reasons for this variation
are not known.

Whooper Swan Cygnus cygnus

The Whooper Swan is mainly a species of the forest
zone but the distribution also extends into the val-
leys of the mountain chain and there are important
populations in some mire areas at the foothills of
the mountains. The transect counts showed an in-
crease from 4 to 16 pairs, whereas the total number
of pairs in the special study areas only increased
from 26-35 to 47 pairs. The difference in the rate
of increase between the two datasets is related to
the inclusion of the Sjaunja-Kaitum (7) area among
the special study areas. When the Whooper Swan
population in Sweden was at its lowest level (about
20 pairs) during the 1920s, Sjaunja was the main
refuge for the species (Nilsson et al. 1998). In the
1970s between 15 and 23 pairs (mean 20) were
found here. In 2009 the number of pairs had in-
creased to 34. For the Whooper Swan, there is also
a survey available from 1997 (Nilsson et al. 1998).
In the Sjaunja Kaitum (7) area there were about 27
pairs in 1997. In Muddus national park (9) 25 pairs
were found in 1997 compared to 22 in 2009.

With the exception of the large mire complexes
in Sjaunja-Kaitum (7) and Muddus (9), the tran-
sects and special study areas covered in the com-
parisions here are more or less marginal areas for
the Whooper Swan, which has its main distribu-
tion within the boreal zone. In recent years there
has been a marked increase in the population of
Whooper Swans in Sweden. In 1997 a national sur-
vey of the Whooper Swan was undertaken and the
population in the entire provinces of Vésterbotten
and Norrbotten amounted to 2775 pairs compared
to 310 during the 1972—1975 survey (Haapanen &
Nilsson 1979, Nilsson et al. 1998). The increase in
the mountain chain is a reflection of this general
population increase of the species.
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Figure 4. Total number of pairs counted of different species in the special study areas of the Swedish mountain chain (Figure

1) in 1972-1975 and 2009.

Antalet inrdknade par av olika andfagelarter inom specialomrdden i den svenska fjillkedjan (Figur 1) 1972—1975 och 2009.

Table 1. Total number of pairs counted of the different species in the parts of the transects counted both in
1973-1975 and in 2009 together with the number of squares in which the species was found.
Totalantalet par inrdknade av de olika arterna i de delar av inventeringslinjerna som inventerades bdade 1973—
1975 och 2009 tillsammans med antalet rutor ddr arten patrdffats.

1973-1975 2009
Pairs Squares Pairs Squares

Mallard Anas platyrhynchos 19 6 10 8
Teal Anas crecca 7 7 21 8
Wigeon Anas penelope 42 17 42 10
Pintail Anas acuta 1 1 0 0
Scaup Aythya marila 37 9 45 23
Tufted Duck Aythya fuligula 125 33 136 27
Goldeneye Bucephala clangula 72 25 93 25
Long-tailed Duck Clangula hyemalis 33 14 11 5
Velvet Scoter Melanitta fusca 56 14 19 3
Common Scoter Melanitta nigra 56 24 219 37
Melanitta sp 35 51

Red-breasted Merganser Mergus serrator 29 17 29 10
Goosander Mergus merganser 26 14 41 18
Whooper Swan Cygnus cygnus 3 4 16 10
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Table 2. Number of pairs of the different species counted in special study areas or groups of such areas in
1972-1975 and 2009. For the geographical position of the areas see Figure 1.

Antalet inrdknade par av de olika arterna i specialomrddena eller grupper av sadana omrdden 1972—1975 och
2009. For omrddenas geografiska ldge se Figur 1.

Mallard Anas platyrhynchos 1972 1973 1974 1975 2009
Térnasjon (1) 4 8 3 2 1
S Ammarfjillet (2) 1 3 0 1 1
Bjorkfjdllet — Tjalmejaure (3) 4 0 2 1 4
Kvickjokk delta (4) 2 7 3 1 5
Parek — Kukkesvagge (5) 0 0 0 0 0
Rapadalen (6) 0 6 8 1 6
Sjaunja — Kaitum (7) 5 0 0 9 7
Tsaktso-Pirtimdsvuoma-Tavvavuoma (8) 0 0 0 0 2
Teal Anas crecca 1972 1973 1974 1975 2009
Térnasjon (1) 0 1 6 7 11
S Ammarfjallet (2) 8 0 0 0 3
Bjorkfjéllet — Tjalmejaure (3) 6 1 3 3 4
Kvickjokk delta (4) 0 4 10 1 0
Pérek — Kukkesvagge (5) 0 1 0 0 1
Rapadalen (6) 15 6 12 7 14
Sjaunja — Kaitum (7) 23 15 15 38 2
Tsaktso-Pirtimdsvuoma-Tavvavuoma (8) 21 10 17 31 9
Wigeon Anas penelope 1972 1973 1974 1975 2009
Térnasjon (1) 5 6 2 8 14
S Ammarfjillet (2) 0 0 1 2 3
Bjorkfjéllet — Tjalmejaure (3) 3 2 5 5 13
Kvickjokk delta (4) 14 9 20 13 34
Péarek — Kukkesvagge (5) 1 2 6 5 0
Rapadalen (6) 64 107 34 76 42
Sjaunja — Kaitum (7) 12 15 15 79 6
Tsaktso-Pirtimdsvuoma-Tavvavuoma (8) 57 45 39 52 7
Pintail Anas acuta 1972 1973 1974 1975 2009
Térnasjon (1) 1 0 0 0 0
S Ammarfjillet (2) 0 0 0 0 0
Bjorkfjéllet — Tjalmejaure (3) 1 0 0 1 0
Kvickjokk delta (4) 0 0 0 0 0
Parek — Kukkesvagge (5) 0 0 1 0 0
Rapadalen (6) 0 1 1 1 8
Sjaunja — Kaitum (7) 0 0 3 0 0
Tsaktso-Pirtimédsvuoma-Tavvavuoma (8) 1 1 8 13 0
Shoveler Anas clypeata 1972 1973 1974 1975 2009
Rapadalen (6) 0 0 0 0 5
Scaup Aythya marila 1972 1973 1974 1975 2009
Térnasjon (1) 22 11 14 18 6
S Ammarfjillet (2) 0 0 3 15 10
Bjorkfjéllet — Tjalmejaure (3) 27 33 37 41 33
Kvickjokk delta (4) 2 0 0 3 2
Parek — Kukkesvagge (5) 5 3 11 13 3
Rapadalen (6) 2 19 16 23 32
Sjaunja — Kaitum (7) 25 21 28 21 13
Tsaktso-Pirtimdsvuoma-Tavvavuoma (8) 18 63 44 64 16
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Table 2 continued

Tufted Duck Aythya fuligula 1972 1973 1974 1975 2009
Térnasjon (1) 3 5 7 15 41
S Ammarfjillet (2) 6 2 2 2 9
Bjorkfjillet — Tjalmejaure (3) 1 1 5 5 35
Kvickjokk delta (4) 4 1 6 0 20
Parek — Kukkesvagge (5) 11 3 3 2 15
Rapadalen (6) 12 3 9 1 104
Sjaunja — Kaitum (7) 69 62 43 161 59
Tsaktso-Pirtimdsvuoma-Tavvavuoma (8) 144 131 60 101 61
Goldeneye Bucephala clangula 1972 1973 1974 1975 2009
Térnasjon (1) 0 0 0 7 0
S Ammarfjillet (2) 2 1 0 4 2
Bjorkfjéllet — Tjalmejaure (3) 0 11 0 14 4
Kvickjokk delta (4) 7 14 8 6 5
Parek — Kukkesvagge (5) 2 0 1 3 0
Rapadalen (6) 1 6 4 6 10
Sjaunja — Kaitum (7) 11 17 15 39 27
Tsaktso-Pirtimdsvuoma-Tavvavuoma (8) 6 1 1 0 6
Long-tailed Duck Clangula hyemalis 1972 1973 1974 1975 2009
Térnasjon (1) 1 2 2 3 0
S Ammarfjillet (2) 0 2 8 2 3
Bjorkfjéllet — Tjalmejaure (3) 6 0 15 4 10
Kvickjokk delta (4) 0 0 0 0 0
Parek — Kukkesvagge (5) 3 11 11 5 0
Rapadalen (6) 2 5 0 0 1
Sjaunja — Kaitum (7) 2 8 9 20 4
Tsaktso-Pirtimdsvuoma-Tavvavuoma (8) 92 95 83 58 51
Velvet Scoter Melanitta fusca 1972 1973 1974 1975 2009
Térnasjon (1) 7 25 20 29 12
S Ammarfjallet (2) 1 2 2 18 2
Bjorkfjdllet — Tjalmejaure (3) 18 15 15 32 31
Kvickjokk delta (4) 3 1 1 1 0
Parek — Kukkesvagge (5) 15 1 2 5 0
Rapadalen (6) 0 0 0 0 7
Sjaunja — Kaitum (7) 12 18 18 52 5
Tsaktso-Pirtimdsvuoma-Tavvavuoma (8) 30 27 23 19 0
Common Scoter Melanitta nigra 1972 1973 1974 1975 2009
Térnasjon (1) 30 20 18 29 91
S Ammarfjillet (2) 8 0 12 11 23
Bjorkfjéllet — Tjalmejaure (3) 16 12 36 32 161
Kvickjokk delta (4) 3 6 3 2 1
Parek — Kukkesvagge (5) 3 1 9 5 10
Rapadalen (6) 1 1 0 0 6
Sjaunja — Kaitum (7) 25 34 48 75 112
Tsaktso-Pirtimdsvuoma-Tavvavuoma (8) 36 28 17 26 88
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Table 2 continued

Red-breasted merganser Mergus serrator 1972 1973 1974 1975 2009
Térnasjon (1) 0 1 0 0 2
S Ammarfjillet (2) 0 0 2 3 0
Bjorkfjéllet — Tjalmejaure (3) 0 1 7 7 2
Kvickjokk delta (4) 0 1 2 1 0
Parek — Kukkesvagge (5) 1 1 3 0 0
Rapadalen (6) 0 1 0 0 1
Sjaunja — Kaitum (7) 3 6 16 38 3
Tsaktso-Pirtimdsvuoma-Tavvavuoma (8) 1 3 7 1 1
Goosander Mergus merganser 1972 1973 1974 1975 2009
Térnasjon (1) 0 2 1 11
S Ammarfjillet (2) 0 0 0 1 3
Bjorkfjéllet — Tjalmejaure (3) 2 0 2 1 16
Kvickjokk delta (4) 3 2 0 0 3
Pérek — Kukkesvagge (5) 1 1 4 0 1
Rapadalen (6) 2 1 0 0 4
Sjaunja — Kaitum (7) 3 4 2 8 13
Tsaktso-Pirtimdsvuoma-Tavvavuoma (8) 0 0 1 5
Smew Mergus albellus 1972 1973 1974 1975 2009
Térnasjon (1) 0 1 0 0 0
Whooper Swan Cygnsu cygnus 1972 1973 1974 1975 2009
Térnasjon (1) 0 0 0 0 1
S Ammarfjillet (2) 0 0 0 0 0
Bjorkfjéllet — Tjalmejaure (3) 0 0 0 0 0
Kvickjokk delta (4) 0 0 0 0 0
Pérek — Kukkesvagge (5) 0 0 0 0 1
Rapadalen (6) 2 2 0 2 1
Sjaunja — Kaitum (7) 15 23 19 23 34
Tsaktso-Pirtimdsvuoma-Tavvavuoma (8) 9 5 8 10 13
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Sammanfattning

Den skandinaviska fjéllkedjan liksom andra delar
av norra Fennoskandien &r rik pa sjoar och myrar
och utgor darmed ett viktigt hickningsomrade for
manga vatmarksberoende arter. Omradet dr ocksa
den véstligaste delen av utbredningsomradet for
manga nordliga arter som ar spridda fran Skandi-
navien dver hela norra Ryssland sterut. Trots detta
genomfordes den forsta dversiktliga inventeringen
av omrades andfagelfauna forst under aren 1972—
1975 (Haapanen & Nilsson 1979). Under dessa
fyra ar ticktes Nordkalotten sdderut ner till 68° N i
Norge, 65° 1 Sverige och 64° i Finland.

Efter den fOrsta inventeringen har omradet inte
kunnat inventeras forrdn 2009, d vi fick mojlighet
att ater inventera den svenska delen i fjdllkedjan.
I denna uppsats jamfor vi resultaten fran invente-
ringen 2009 med den éldre inventeringen for att



faststdlla ev. fordndringar i utbredning och popu-
lationsstorlek for andfaglarna i den norra delen av
den svenska fjillkedjan.

Undersékningsomrdde

Den genomforda inventeringen 2009 ticker den del
av den svenska fjdllkedjan som ligger inom Lapp-
land samt de angrdsande omradena nirmast Oster
om fjéllkedjan. Omradets utstrickning framgar
av kartan i Figur 1. Totalt omfattar det undersdkta
omradet 49500 km?. Vid Nordkalottinventeringen
1972—-1975 delades omradet in i tre regioner A—C:

A har nagra hogre fjéll, men regionen bestar till
stor del av lagfjall och platder ca 400-600 m &.h.
Omradet har talrika smasjoar och stora delar ar
tickta av vidstrickta myrar. De flesta myrar sérskilt
i den norra delen och mot fjillen dr palsmyrar, men
i den sodra delen éterfinns den stora Sjaunjamyren
som &r av den s.k. aapa-typen.

B omfattar de hoga fjéllen bl.a. i nationalparks-
omréadet kring Sarek. I regionen finns manga storre
sjOar forutom smasjoarna, vilka ofta dr ganska fat-
tiga.

C ér den sydligaste regionen med ldgre fjéll och
ménga vatmarker pa en héjd av 600 — 800 m.6h. De
flesta sjoar dr oligotrofa, men det finns ocksa en del
rikare sjoar i regionen.

Olika habitattyper i undersokningsomradet illus-
treras 1 Figur 2 med foton fran olika specialomra-
den.

Material och metodik

For att kunna berdkna populationsstorlekarna for
de olika arterna och for att studera deras habitat-
val organiserades Nordkalottinventeringen som en
linjetaxering av 5x5 km rutor efter diagonalerna i
100%100 km rutorna i UTM-systemet. Pa detta sétt
erholls en tackningsgrad pé 5%. I fjdllkedjan lades
en extra inventeringslinje mellan de forsta varvid
en tickningsgrad pa 10% erhélls.

Forutom inventeringslinjerna etablerades ocksa
ett antal specialomraden. Dessa var ursprungligen
34, men grupperades hér i 10 enheter (Figur 1),
varav omrade 1-8 utnyttjades i jamforelserna mel-
lan perioderna. De 10 specialomradena beskrivs i
Figur 2, som ocksa visar typiska andfagelhabitat.

Vid inventeringarna spanades samtliga vatten-
omraden och vatmarker inom rutorna och speci-
alomradena av fran luften. 1972—1975 utnyttjades
vanliga hogvingade flygplan (CESSNA 172 och
195), medan en mindre helikopter anvdndes 2009.
Antalet flygtimmar 2009 uppgick till 45. Vid in-

venteringarna flog vi dver samtliga omraden med
lag hastighet och pa en lag (50-70 m) hdjd. Om
sa behovdes flog vi runt observerade faglar for att
kunna faststdlla arten sdkert. Vid inventeringen
2009 dokumenterades flygvigen med GPS. Samt-
liga observationer talades in pa diktafon och Gver-
fordes senare till en databas. Vid analyserna betrak-
tades observationer av par samt hanar i grupper om
1-3 som indikation pa antalet par i resp. ruta eller
specialomrade. For ytterligare beskrivningar hén-
visas till Nilsson & Haapanen (1979).

Totalt omfattade de tre delomradena 210 rutor
i inventeringslinjerna. Vid inventeringarna 1973—
1975 var 38 rutor i den hogalpina delen helt istdck-
ta, medan 9 rutor helt saknade vatten. Vid invente-
ringen 2009 inventerades 114 rutor, medan 65 hogt
beldgna rutor antingen saknade vatten eller var is-
belagda. Ytterligare 31 rutor kunde inte tdckas pa
grund av flygrestriktioner (militdrdvningar etc.).

Inventeringarna 1972—1975 genomférdes under
en utstrackt tidsperiod, varfor det var mojligt att
anpassa flygningarna efter isldget i fjdllen. Inven-
teringarna 2009 genomfordes under en koncentre-
rad period (9-16 juni) och kom darfor for tidigt for
de hogre beldgna omradena. For jamforelserna pa
det regionala planet har detta inte sa stor betydelse.
Hickande dnder pa vég till de hogre omradena ater-
fanns da pa lagre beldgna sjoar och kom att tickas
av inventeringarna i alla fall, men detta material ar
lite mindre 1dmpat for analys av utbredningen pa
detaljniva.

Resultat och diskussion

Utbredningen i fjdllkedjan for de vanligaste och
mer spridda arterna vid inventeringen 2009 illus-
treras i Fig. 3, ddr de jamfors med inventeringen
under 1972-1975. For jaimforande utbredningskar-
tor for hela Nordkalotten hdnvisas till Haapanen &
Nilsson (1979).

En del skillnader i utbredning kunde konstateras
mellan de bada inventeringstillfallena. Vid invente-
ringen 2009 var exempelvis bldsanden mer spridd i
de sydligare delarna jaimfort med de nordligare de-
larna av undersokningsomradet. Bland dykénder-
na kunde konstateras att berganden, sjoorren och
svértan hade ganska likartad utbredning mellan de
bada inventeringstillfdllena, men stora skillnader i
antal noterades mellan svirta och sjdorre (se ned-
an!). Diaremot konstaterades en jimn utbredning i
fjéllkedjan for vigg, vilken var déligt spridd i den
mellersta delen (region B) vid den tidigare inven-
teringen. For alfageln &r bilden fran 2009 inte helt
representativ pa detaljniva eftersom manga hogre
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beldgna sjoar ddr alfageln forekom 1972—-1975 var
frusna vid besoket 2009.

Séngsvanens allménna spridning framgar ocksa
av de hir presenterade inventeringarna. Arten fo-
rekommer i huvudsak i skogslandet, men utbred-
ningen stricker sig in i dalarna i fjillkedjan. Arten
var betydligt mer spridd 2009 &n vid den forsta in-
venteringen.

Vid inventeringen av specialomrddena under
1972-1975 konstaterades betydande fluktuatio-
ner mellan aren for ett antal arter, medan andra
arter visade en mer stabil niva under fyraarsperio-
den (Figur 4). For vissa arter visade inventering-
arna inom de olika specialomradena ibland olika
monster (Tabell 2). T jamforelserna mellan de bada
tidsperioderna har vi anvint oss bade av data fran
specialomradena (Figur 4, Tabell 2) och linjetax-
eringarna (Tabell 1).

For de tre vanligaste simidnderna griasand, kricka
och bldsand visar de sammantagna resultaten fran
inventeringarna inga klara skillnader mellan de
bada inventeringarna. Daremot kunde betydande
skillnader konstateras mellan olika delomraden for
bldsanden. Vid inventeringen 2009 var bldsanden
betydligt vanligare i Kvickjokk deltat jamfort med
1972-1975, medan det omvéanda forhallandet kun-
de konstateras for Rapadalen.

Berganden visade totalt samma bestandsniva
for bada perioderna, men lokalt tyder resultaten
pé en nedgéng i de nordligaste omrddena. For vig-
gen konstaterades en dkad population i fjdllkedjan
mellan de bada inventeringarna, vilken ev. kan
hénforas till en koncentration av viggar till vissa
omraden, dér de vintade pa att hdgre sjoar skulle
bli isfria. Knipan foérekommer huvudsakligen i
skogslandet, men forekommer ocksé i fjdlldalarna,
dér den visade ungefdr samma niva vid de bada in-
venteringstillfdllena.
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Nar det giller alfdgeln har svéarigheterna med
isldget i hogre lagen under 2009 redan ndmnts. In-
venteringarna 2009 visade 1 stort sett samma niva
som under 1972-1975, men i artens huvudomrade
pé tundraomradena vid Tsaktso och Tavvavuoma
(omrade 8) var antalet alfagelpar 2009 lagre én for
tre av de fyra undersdkningsaren 1972—1975.

Sjoorren visade ett avvikande monster fran 6v-
riga studerade arter. Arten var vél spridd 6ver hela
fjdllkedjan och antalet par berdknades vara ungefar
fem ganger hogre dn vid inventeringen 1972—-1975.
Okningen var genomgéiende for alla specialomra-
den med undantag for de bada stora deltaomradena
vid Kvickjokk och Rapadalen samt Parek-Kukkes-
vagge i Sarek. Daremot konstaterades en betydande
nedgang for svdrtan i hela det undersokta omradet.

Bland skrakarna konstaterades avsevért hogre
antal storskrakar i vissa omraden 2009 jimfort
med den tidigare inventeringen. Ddremot notera-
des inga mer betydande skillnader mellan de bada
perioderna for smaskraken.

Sangsvanen visade samman okning mellan pe-
rioderna som noterats for landet som helhet och
som konstaterades vid en inventering av hela Norr-
botten och Visterbotten 1997 (Nilsson et al 1998).
Okningen i specialomradena var inte lika markant
som for linjerna, vilket beror pa att Sjaunja och
Muddus ingér, dvs. de omraden som fortfarande
hyste sangsvanar nir bestandet var pa sin ldgsta
niva.

Sammanfattningsvis kan man konstatera att in-
venteringarna inte visade nagra stérre forandringar
i utbredning och antal i den lappléndska fjéllkedjan
for de flesta arter mellan de bada inventeringarna.
Undantagen &r framst svirta, sjdorre och sdngsvan
samt i viss man storskrake, vilka diskuterats ovan.
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Distribution and numbers of moulting non-breeding Whooper
Swans Cygnus cygnus in the Baltic States and South Sweden

Geografisk fordelning och antal av ruggande icke héickande sangsvanar Cygnus

cygnus i Baltikum och Sydsverige

HAKON KAMPE-PERSSON, DMITRIJS BOIKO & JULIUS MORKUNAS

Non-breeding Whooper Swans Cygnus cygnus were re-
corded moulting for the first time in Latvia in 1989, in
Estonia in 1993 and in Lithuania in 1997. Moulting has
been recorded at 13 sites, three in Estonia and five each in
Latvia and Lithuania, but not at all in South Sweden. The
total number of moulting non-breeders increased from
at least 83 birds in 2003 to at least 187 birds in 2012.
The majority of the marked birds found moulting as
non-breeders in the Baltic States usually originated from
moulting sites within 25 km, the others from countries,
including Germany and Poland, situated to the south of
the moulting site. Distances between sites of hatching or
breeding and moulting for these two groups ranged 081
km and 191-836 km, respectively. When caught for ring-
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ing, 40% were 2™ calendar year birds, the others older.
Life-histories of Whooper Swans marked as moulters, or
found moulting, in the Baltic States were used to discuss
the lack of known moulting sites in South Sweden.
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Introduction
Feathers wear out through constant use so birds
have to replace them. Most birds replace their pri-
mary and secondary wing feathers one or two at a
time so that their power of flight is not drastically
impaired. Swans, geese and ducks, however, shed
their wing feathers all at once and consequently
lose the power of flight for a period. The Whoop-
er Swan Cygnus cygnus moults its wing feathers
from late June to the middle of September and is
flightless for about 5-6 weeks (Dementev 1935,
Boiko & Kampe-Persson 2012, Julius Morkiinas
unpubl.). Among wildfowl, breeding birds usually
moult their wing feathers on their breeding grounds
and non-breeders in summer congregations. The
Whooper Swan matures slowly and first breeding
is usually at the age of 4-6 years (Einarsson 1996).
A high proportion of the population therefore con-
sists of non-breeding birds. About two thirds of the
population does not attempt to breed in each year
(Gardarsson & Skarphédinsson 1984, Haapanen
1991, Rees et al. 1991, Einarsson 1996, Schadilov
et al. 2002, Brazil 2003).

Non-breeders of most swan species gather in
flocks and undergo wing moult near the breeding

grounds (Brazil 2003). However, Whooper Swans
in the Baltic region do not fit this general pattern.
No mass-moulting sites have been located in Fen-
noscandia; only groups of local birds numbering up
to 18 individuals in large mire complexes have been
recorded (Haapanen 1991, Leif Nilsson in litt.).
These groups cannot account for all non-breeding
birds, as the number of breeding pairs in Sweden
and Finland numbers more than 10,400 (Viisdnen
etal. 2011, Ottosson et al. 2012). It is surmised that
the Fennoscandian birds moult in highly productive
wetlands in Russia (Beekman 1998), most likely in
the Arkhangelsk Region (Boiko & Kampe-Persson
2012) but, except for one Finnish bird found moult-
ing on the Kanin Peninsula (Litvin & Gurtovaya
2003) and three Latvian birds found moulting in
the Arkhangelsk Region (Boiko & Kampe-Persson
2012), concrete evidence is lacking (Fransson &
Pettersson 2001, Valkama et al. 2012). In the Baltic
States and Poland, on the other hand, there is at
least one moulting site for more than 20 individuals
in each country (Luigujde et al. 2002, Boiko 2008,
Wieloch & Sikora 2008, Morkiinas et al. 2010).
Non-breeding Whooper Swans that moult in the
Baltic States may be birds unable to undertake a
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moult migration to Russia. Injured birds and birds
in poor physical condition, unable to carry through
a long-distance migration, are often forced to re-
main where they are. There are several examples of
geese having both bred and moulted in their win-
ter quarters (Kampe-Persson 2010). Also Whooper
Swans from naturalised populations, for instance
the German (Bauer & Woog 2008), might moult
in the Baltic States. Other reasons for species to
change their traditional northern moulting grounds
in favour of areas situated closer to the breed-
ing grounds are overpopulation in the traditional
moulting areas, changes at southern latitudes pro-
moting moulting there and chance events.

The number of Whooper Swans breeding in
South Sweden, the part of Sweden situated at the
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Figure 1. Sites in the Baltic States where moulting of non-
breeding Whooper Swans have been recorded. 1. Hapsalu
Bay, 2. Matsalu Bay, 3. Pdrnu Bay, 4. Kaltene (Riga Bay),
5. Lake Kanieris, 6. Nagli fishponds, 7. Skrunda fishponds,
8. Satini fishponds, 9. Baltoji Voke fishponds, 10. Raseiniai
fishponds, 11. Visbarai fishponds, 12. Birveta fishponds, 13.
Akvilegija fishponds.

Lokaler i Baltikum ddr ickehdckande sangsvanar har kon-
staterats rugga. 1. Hapsalubukten, 2. Matsalubukten, 3. Pdr-
nubukten, 4. Kaltene (Rigabukten) 5. Kanierissjon, 6. Nagli
Sfiskdammar, 7. Skrunda fiskdammar, 8. Satini fiskdammar,
9. Baltoji Voke fiskdammar, 10. Raseiniai fiskdammar, 11.
Visbarai fiskdammar, 12. Birveta fiskdammar, 13. Akvilegija
fiskdammar.
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same latitudes as the Baltic States, increased from
about 650 pairs in 1997 (Axbrink 1999) to about
800 pairs in 2011 (Ottosson et al. 2012). The in-
crease in the non-breeding segment of the popula-
tion during the same period of time is estimated to
have been from about 2,600 birds to about 3,200
birds. In spite of such large numbers of non-breed-
ing birds, there are no known moulting sites in
South Sweden (Leif Nilsson in litt.).

Species that moult all flight feathers at the same
time have two main requirements while they are
flightless: a supply of nutritious food and safety
from predators. Areas fulfilling these requirements
are for most larger-sized species found north of
their breeding grounds. Long-distance moult mi-
gration is the norm among geese (Owen 1980) but
has only recently been documented in the Whooper
Swan (Boiko & Kampe-Persson 2012). The Kanin
Peninsula, moulting area of importance for more
than a century (Dementev 1935, Litvin & Gur-
tovaya 2003, Alexander Kondratyev & Konstantin
Litvin pers. comm.), is a good example of what the
moulting Whooper Swan requires. Except in the
north, the peninsula is a flat, low-lying, marshy tun-
dra plain, rich in food for the swans, unpopulated
and impossible to access on foot or by boat. Though
much smaller in size, the large mire complexes
used for moulting in Fennoscandia resemble the
afore-mentioned area. In South Sweden, the large
number of breeding Whooper Swan pairs evidence
the existence of potential moulting sites, because
breeding birds moult their wing feathers while rear-
ing young. The Whooper Swan is strongly territo-
rial, however, and defends a nest site and an area
around it for the pair and their young to feed in
(Kear 1972). Other swans are of that reason rarely
found in a water-body where a Whooper Swan pair
breeds. Are there any other suitable sites?

Our aim was to give a complete description of
distribution and numbers of moulting non-breeding
Whooper Swans in the Baltic States, and to make
a preliminary analysis of the life-histories of in-
dividuals marked, or marked individuals found
moulting, at the different moulting sites in these
countries. Finally, we wanted to know if a com-
bination of these data could elucidate why there is
no known moulting site for non-breeding Whooper
Swans in South Sweden.

Material and methods

Pre-moult, moult and post-moult periods were de-
fined as 1 May-28 June, 29 June—14 September
and 15 September—31 October, respectively (Boiko
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& Kampe-Persson 2012) and the moulting season
as 1May-31 October.

Information on the numbers of moulting non-
breeding Whooper Swans at different sites in the
Baltic States were obtained from a literature search
and from field surveys. Fieldwork was undertaken
in Latvia by the second author (DB) during the
years 2003-2012 inclusive and in Lithuania by the
third author (JM) during the years 2008-2012 in-
clusive. Supplementary data were obtained from
ornithologists.

A total of 94 non-breeding Whooper Swans
caught in Latvia, 18 in Lithuania and two in Es-
tonia were fitted with neck collars through 2012
(Table 1). The vast majority of these were ringed at
Skrunda fishponds in western Latvia (Table 1, Fig-
ure 1). All birds were at ringing divided into two
age categories, 2" calendar year and adult. Each
collar had a 4-digit alphanumerical code readable
at a distance of 50-300 m with a 20-60x telescope
under normal field conditions. Similarly, a total
of 45 breeding adults and 604 cygnets caught in
Latvia were fitted with neck collars during 2004—
2010. The range of sites where breeders and cyg-
nets were caught reflects the breeding distribution
of the species across Latvia (Boiko & Kampe-Pers-
son 2010). In Lithuania, 9 breeders and 136 cyg-
nets were collared during 2008—-2010 (Morkiinas et
al. 2010). Similar ringing projects started in Poland
in 1983 (Wieloch & Czyz 2008) and in Germany in
1998 (Degen & Heinicke 2007).

Re-sightings of birds marked in Latvia were gen-
erated by appealing for information on the home
page of the Latvian Ornithological Society (LOB)
and on the “European colour-ring birding” website
www.cr-birding.be. Between November 2008 and
March 2010 observers were asked to enter their re-
sighting data via the colour ring reporting website
www.cr-birding.nl, and from April 2010 onwards
via www.geese.org. Re-sightings of Lithuanian
birds were obtained by reports to the project co-
ordinator (JM) and from November 2011 onwards
via www.geese.org. Re-sightings obtained up to 25
October 2012 were used in the analyses.

Based on life-history data a logical division of
all Whooper Swans marked as non-breeders in the
Baltic States through 2012 were done by allocating
them to categories in the following order: 1. marked
in 2011 or 2012 (no useful data yet), 2. not re-sight-
ed after ringing, 3. not re-sighted after the moulting
season, 4. found moulting and breeding in the years
after ringing, 5. found moulting in the years after
ringing, 6. found breeding in the years after ringing,
7. re-sighted during the pre- and post-moult peri-
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ods, 8. re-sighted during the pre-moult period, 9.
re-sighted during the post-moult period, 10. none of
the afore-mentioned categories. Categories 5, 6 and
9 were divided into subcategories. Life-histories of
other marked Whooper Swans found moulting in
the Baltic States were also analysed, especially in
relation to origin and age at marking.

Estimates of the number of individuals in the
Whooper Swan population of the Baltic States
that did not attempt to breed in each year were ob-
tained by using the latest available estimates of the
number of Whooper Swan pairs breeding in each
of the Baltic States (Luigujoe et al. 2002, Boiko
2005, Elts et al. 2009, Boiko & Kampe-Persson
2010, Anonymous 2011, Butkauskas et al. 2012),
assuming a constant annual population increase
during the years 2003-2012 and that two thirds of
the population did not attempt to breed in each year
(Gardarsson & Skarphédinsson 1984, Haapanen
1991, Rees et al. 1991, Einarsson 1996, Schadilov
et al. 2002, Brazil 2003).

Results

In the Baltic States, non-breeding Whooper Swans
have always moulted together with Mute Swans
Cygnus olor, where the Mute Swan flocks have
numbered up to 800 birds at the coastal sites and
up to 300 birds in the fishpond complexes (Trinus
Haitjema in litt., Dmitrijs Boiko unpubl., Vitas
Stanevicius unpubl.). Hapsalu Bay, Matsalu Bay,
Pérnu Bay and Kaltene (Riga Bay) are coastal sites
and Lake Kanieris a formerly drained lake, while
other sites in Latvia and all sites in Lithuania are
fishpond complexes (Figure 1). Matsalu Bay, Lake
Kanieris and the fishponds are large and compara-
tively shallow (depth 1-2 m) water-bodies fringed
with reed-beds and scrub outgrowth of varying
width (Svazas & Stanevi¢ius 2000, Strazds & Kuze
2006, Boiko & Kampe-Persson 2010, Meriste
et al. 2012). Feed used for fish cultivation forms
the major part of the diet of the moulting swans in
the fishponds (Svazas & Kozulin 2002). In most
fishponds, the owners start to provide grain to the
carps in the end of April or the beginning of May
but at Skrunda not until June (Dmitrijs Boiko un-
publ., Vitas Stanevicius unpubl.). The feeding of
the carps starts while most non-breeding Whooper
Swans still are in the Baltic States. Of birds under-
taking a moult-migration to Russia, the last indi-
viduals usually leave in the middle of June (Boiko
& Kampe-Persson 2012). Due to restricted public
access the impact of human disturbance is low in
the fishponds (Svazas & Kozulin 2002).



Non-breeding Whooper Swans were recorded
moulting for the first time in Latvia in 1989, in
Estonia in 1993 and in Lithuania in 1997 (Table
1). The total number of moulting non-breeders in
the Baltic States increased from at least 83 birds
in 2003 to at least 187 birds in 2012. During the
years 2003-2012 the total number of moulters was
stable around 10% of the estimated number of non-
breeders in this population. Moulting has been re-
corded at 13 sites in the Baltic States but only five
of them were used annually during the years 2003—
2012. During this decade, the number of moulters
increased continuously at Baltoji Voke but was
quite stable, with only minor between-year fluctua-
tions, at the other four sites. Only three moulters
were recorded in Skrunda fishponds in July 2012,
a year when the feeding of the carps did not start
until about 23 June and there were five breeding
Whooper Swan pairs compared to only 0-3 pairs
in the years 2003-2011. In August, the number
suddenly increased to 45 birds at this site. Similar

increases in numbers were noted in other fishpond
complexes in August 2012; from seven to 29 birds
at Nagli, from 20 to 40 birds at Satini, from 80 to
128 birds at Baltoji Voke and from 23 to 83 birds
at Birveta. Some of the late-arriving birds moulted
in the fishponds but the majority had moulted their
wing feathers before joining the moulting flock.
Of moulting non-breeding Whooper Swans
caught for ringing in the Baltic States, 33% (N=94)
in Latvia and 67% (N=18) in Lithuania were 2™
calendar year birds and 61% (N=69) of the adults
and 60% (N=43) of the 2™ calendar year birds were
males (Table 2). Of moulters collared up to 2010,
10% (N=63) of the adults and 8% (N=38) of the 2™
calendar year birds were not re-sighted after mark-
ing and another 2% and 8%, respectively, were not
re-sighted after the moulting season. Of those that
survived into the following winter, 33% (N=90) re-
turned to moult at the moulting site where they had
been marked, some of them up to five times. An-
other 16% of the surviving birds used the moulting

Table 2. Non-breeding Whooper Swans marked with neck collars in the Baltic States up to 2012 divided on ca-
tegories according to life-history data, primarily for the pre-moult, moult and post-moult periods (for definitions
of categories, see Material and Methods). A = the site where the bird was marked with a neck collar. Sources:
Skrunda — Dmitrijs Boiko unpubl.; Lithuania — Julius Morkiinas unpubl.; Estonia — Peter Raja in litt.
Ickehdckande sangsvanar halsringmdrkta i Baltikum fram till och med 2012 fordelade pad kategorier baserade
pa observationer gjorda efter mdrkningen, i forsta hand tiden fore, under och efter ruggning (for definitioner
av kategorier, se Material and Methods). A = lokalen ddr fageln halsringmdrktes. Kdllor: Skrunda — Dmitrijs
Boiko opubl.; Litauen — Julius Morkiinas opubl.; Estland — Peter Raja i brev.

Category according to life-history data Skrunda Lithuania  Estonia
Kategori enligt observationer gjorda efter mdrkning Skrunda Litauen  Estland
Age at ringing: Ad 2cy Ad 2cy
Alder vid méirkning: Ad 2K Ad 2K
No re-sightings after ringing Ej sedd efter mdrkningen 6 2 0 1 0
No re-sightings after moult Ej sedd efter ruggning 1 3 0 0 0
Moulted in A, bred in Latvia Ruggade i A, héckade i Lettland 1 0 0 0 0
Moulted in A and Poland Ruggade i A och Polen 1 0 0 0 0
Moulted in A and Finland Ruggade i A och Finland 0 1 0 0 0
Moulted in A Ruggade i A 16 9 1 1 0
Moulted in Poland Ruggade i Polen 1 0 1 0 0
Moulted in Estonia Ruggade i Estland 1 0 0 0 0
Bred in Latvia Hdckade i Lettland 3 2 0 0 0
Bred in Lithuania Hdckade i Litauen 0 0 1 1 0
Bred in Belarus near Latvian border Hdckade i Vitryssland 0 0 0 0 1
Sighted in A before and after moult Sedd i A fore och efter ruggning 1 0 0 1 0
Sighted in A before moult Sedd i A fore ruggning 2 4 0 2 0
Sighted in A after moult Sedd i A efter ruggning 3 1 0 0 0
Sighted in Latvia after moult Sedd i Lettland efter ruggning 0 0 0 1 0
Sighted in Finland after moult Sedd i Finland efter ruggning 0 0 0 0 1
Neck-collared in 2011 and 2012 Halsringmdrkta 2011 och 2012 6 1 0 4 0
None of the categories above Ingen av kategorierna ovan 21 8 3 1 0
Total numbers neck-collared individuals Summor halsringmdrkta 63 31 6 12 2%

* = marked in 2001. Mdrkta 2001.
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Table 3. Whooper Swans fitted with neck collars as cygnets or breeders and subsequently found moulting in the Baltic States,
up to 2012. Km = distance in km between ringing and moulting sites.

Sangsvanar som halsringmdrkts som ungar eller héiickare och ddrefter funnits ruggande i Baltikum till och med 2012. Km
= avstand i km mellan mdrknings- och ruggningslokal. cygnet = unge, breeder = hdckare, Latvia = Lettland, Lithuania =
Litauen, Estonia = Estland, Poland = Polen, Germany = Tyskland.

Ringing data Moulting data Comment
Ringmdrkningsuppgifier Ruggningsuppgifter Kommentar

Code Status Year Country Year Country Km

Kod Status Ar Land Ar Land Km

1C41 cygnet 2004 Latvia 2009 Latvia 15

2C33 breeder 2005 Latvia 2007 Estonia 261

2C38 cygnet 2005 Latvia 2006 Latvia 15 Moulted in September

2C38 cygnet 2005 Latvia 2007 Latvia 15 Moulted in September

2C44 breeder 2005 Latvia 2008 Latvia 0 No re-sighting after moult
2C49 breeder 2005 Latvia 2008 Latvia 0 Seen with cygnets after moult
2C49 breeder 2005 Latvia 2010 Latvia 0 Lost mate in winter 2009/2010
2C83 cygnet 2006 Latvia 2011 Estonia 241

2C87 breeder 2006 Latvia 2008 Estonia 241

3C06 cygnet 2006 Latvia 2012 Latvia 19 Moulted in middle of September
3C20 cygnet 2006 Latvia 2007 Latvia 22

3C41 cygnet 2006 Latvia 2008 Latvia 0

3C80 breeder 2007 Latvia 2009 Latvia 12

3C9%4 cygnet 2006 Latvia 2007 Latvia 0

4C00 breeder 2007 Latvia 2008 Latvia 15 Seen with cygnets after moult
4C39 cygnet 2006 Latvia 2008 Estonia 215

4C48 cygnet 2007 Latvia 2008 Latvia 37 No re-sighting after moult
4C70 cygnet 2007 Latvia 2009 Latvia 0.1

6C62 breeder 2008 Latvia 2009 Latvia 21 Lost mate in winter 2008/2009
6C62 breeder 2008 Latvia 2011 Estonia 266

6C78 breeder 2007 Latvia 2009 Latvia 12

7C171 cygnet 2008 Lithuania 2011 Lithuania 1

7C17 cygnet 2008 Lithuania 2012 Lithuania 1

7C181 cygnet 2008 Lithuania 2009 Lithuania 1 No re-sighting after moult
7C211 cygnet 2008 Lithuania 2009 Lithuania 1

7C21 cygnet 2008 Lithuania 2010 Lithuania 1

7C21 cygnet 2008 Lithuania 2011 Lithuania 1

7C21 cygnet 2008 Lithuania 2012 Lithuania 1

7C221 cygnet 2008 Lithuania 2009 Lithuania 1

7C22 cygnet 2008 Lithuania 2010 Lithuania 1

7C22 cygnet 2008 Lithuania 2011 Lithuania 1

0E05 breeder 2008 Latvia 2010 Latvia 6 Moulted without mate (dead?)
0E98 breeder 2009 Latvia 2009 Latvia 25 Moulted in late August

1E22 cygnet 2009 Latvia 2011 Latvia 81

1E22 cygnet 2009 Latvia 2012 Latvia 81

2H091 cygnet 2010 Lithuania 2012 Lithuania 1

2H16 cygnet 2010 Lithuania 2011 Lithuania 25

2H17 cygnet 2010 Lithuania 2012 Lithuania 25

2H17 cygnet 2010 Lithuania 2011 Lithuania 25

2H22 cygnet 2010 Lithuania 2012 Lithuania 40

2H36 cygnet 2010 Lithuania 2011 Lithuania 0.2

2H37 cygnet 2010 Lithuania 2011 Lithuania 0.2

2H38 cygnet 2010 Lithuania 2011 Lithuania 0.2

2H99 cygnet 2011 Lithuania 2012 Lithuania 25

3H18 cygnet 2011 Lithuania 2012 Lithuania 25

3H31! cygnet 2011 Lithuania 2012 Lithuania 1

3H34! cygnet 2011 Lithuania 2012 Lithuania 1

1R88 cygnet 2008 Poland 2010 Lithuania 191

3R03 cygnet 2004 Poland 2005 Latvia 658

3RI15 cygnet 2007 Poland 2008 Latvia 715

3R61 cygnet 2007 Poland 2012 Lithuania 192

3R65 cygnet 2008 Poland 2010 Lithuania 193

3R65 cygnet 2008 Poland 2011 Lithuania 193

6R04 cygnet 2001 Germany 2002 Latvia 836

!' = these birds had the same parents. Dessa faglar hade samma fordldrar.
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site for staging during the pre- and/or post-moult
periods. Of surviving birds that did not breed in the
year after marking, 74% (N=85) were not found
moulting in the Baltic States. The nesting site was
established for seven of the marked birds in a sub-
sequent year; six of these were found in the same
country as where they had been marked. About one
third of the marked individuals were not recorded
at all during the pre-moult, moult or post-moult pe-
riods in subsequent years.

The places of origin of marked Whooper Swans
found moulting as non-breeders in the Baltic States
fell into two distinct groups. The majority origi-
nated from the immediate neighbourhood of the
moulting site, most of them from within 25 km, the
others from countries, including Germany and Po-
land, situated at a more southern latitude than the
moulting site (Table 3). Distances between sites of
hatching or breeding and moulting for these two
groups ranged 0—81 km and 191-836 km, respec-
tively.

Of Whooper Swans hatched in Latvia, fitted with
aneck collar as cygnet and known to be alive at the
beginning of the moulting season, the bird moult-
ed in the Baltic States in 1.1% (N=351) and 1.3%
(N=521) of the cases in their 2" and 3"-6" calen-
dar year, respectively (Table 3). The correspond-
ing figure in the 2nd calendar year for individuals
hatched in Lithuania and Baltoji Voke region was
12% (N=68) and 47% (N=17), respectively. Baltoji
Voke is the only region in Lithuania in which birds
marked as cygnets have moulted locally. Seven of
the 15 individuals hatched in the Baltoji Voke re-
gion and subsequently recorded moulting locally
had the same parents. In this region, the number
of breeding Whooper Swan pairs has increased in
parallel with the number of moulting non-breeders,
from one pair in 1998 to 16 pairs in 2012 and from
one moulter in 1997 to 80 moulters in 2012.

Of Whooper Swans fitted with neck collars while
breeding, two birds were found moulting after hav-
ing lost their mate during the preceding winter
(Table 3). A third bird might have belonged to the
same category as it moulted without a mate. One
individual was not seen after the moult. In 2008,
a breeding pair (2C49-4C00) moulted in Skrunda
fishponds without cygnets but were seen together
with their four young, of which three were fitted
with neck collars, in Satini fishponds in September.

Unlike the Baltic States there are no large fish-
pond complexes in South Sweden. The habitat
most similar to a fishpond complex is a shallow eu-
trophic lake. Numbers of non-breeding Whooper
Swans recorded in five such lakes during the years

Table 4. Maximum counts of non-breeding Whooper
Swans in Lakes Hornborgasjon, Takern, Kvismaren,
Krankesjon and Bjorkesékrasjon during the periods
29 June-31 July (to the left of the slash) and 1 Au-
gust—14 September (to the right of the slash) in the
years 1982-2012. Sources: Hornborgasjon, Tékern
and Kvismaren — Svalan; Krankesjon — Hans Kéllan-
der; Bjorkesékrasjon — Hakon Kampe-Persson.
Maxsiffror for antalet ickehdckande sdngsvanar i
Hornborgasjon, Takern, Kvismaren, Krankesjon och
Bjérkesdkrasjon under perioderna 29 juni-31 juli (till
vdnster om snedstrecket) och 1 augusti—14 september
(till hoger om snedstrecket) dren 1982-2012. Kdllor:
Hornborgasjon, Takern och Kvismaren — Svalan;
Krankesjon — Hans Kdllander; Bjorkesdkrasjon —
Hakon Kampe-Persson.
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1982 1/0 — —
1983 - —
1984 2/0 - -
1985 0/1 0 —
1986 0 —
1987 0/1 -
1988 2/0 —
1989 | 2/1 2/0 0 —
1990 2/0 0 —
1991 0/2 0 —
1992 4/0 —
1993 0 —
1994 2/0 0/6
1995 1/6 6/0 2/2 -
1996 2/4 3/2 1/3 0/1
1997 | 4/4 — —
1998 | 2/4 0/2 0/1
1999 2/4 2/0 2/2 0
2000| 3/4 — —
2001 | 11/9 3/3 0/1 0 0
2002 | 15/56 0/2 4/1 -
2003 | -/54 0/10 3/2 0/2 —
2004 | 8/44 0/3 0 0/1
2005 | 21/73 4/2 0/4 0 0
2006 | -/29 0 2/0 3/0
2007 | -/88 0/11 0/3 0 -
2008 | -/57 0/1 0/2 0/1 0
2009 | -/75 2/22 1/1 2/2 -
2010 | 63/75 0/1 0 0/2
2011 | -/133 3/1 9/1 0
2012 | 34/160 12 2/2 0/3 2/1
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19822012 are shown in Table 4. In one of these
lakes, Hornborgasjon, numbers increased mark-
edly during that period of time. No Whooper Swan
has moulted in Lake Krankesjon during the last
three decades (Hans Kéllander in litt.) but whether
or not the species has moulted in any of the other
four lakes is unknown.

Discussion

Three different moulting strategies are used by
non-breeding Whooper Swans in the south-eastern
Baltic region. The majority migrate to traditional
moulting grounds in Russia. About 99% of birds
hatched in Latvia belong to this group (Boiko &
Kampe-Persson 2012). Distances between hatch-
ing and moulting sites for three Latvian birds
ranged 1,283—1,455 km. Other non-breeders carry
through a moult migration but stop to moult in the
Baltic States. The third group consists of birds that
moult in a fishpond close to their site of hatching or
breeding. That a moulting site attracts birds from
both its neighbourhood and more distant breed-
ing grounds has been shown for the Mute Swan in
Denmark (Anders-Harild 1990).

The Whooper Swan also moults at several sites
in Poland (Wieloch & Sikora 2008) but only scat-
tered data are available from that country (Maria
Wieloch in litt.). In 2007-2008, the number of
moulting non-breeders in the Barycz Valley alone
amounted to 25-38% of the estimated number of
non-breeders in the Polish population (for data, see
Wieloch & Sikora 2008). With a corresponding
figure of 10% for the Baltic States (this study) non-
breeders from the Polish population seem to be
more likely to moult close to their site of hatching/
breeding. However, some of the birds found moult-
ing in Poland might have originated from Germany
(Degen & Heinicke 2007).

Genetic studies have demonstrated a mixed
origin of the Whooper Swans that breed in Latvia
and Lithuania today (Butkauskas et al. 2012). Af-
ter having been gone for more than a century the
Whooper Swan started to regain former breeding
grounds in the Baltic States and in Poland in 1973
(Wieloch & Sikora 2008, Boiko & Kampe-Persson
2010). Also individuals of captive origin might
have been recruited into this population. There is
a naturalised population in Germany and releases
of captive birds have occurred also in other parts
of Germany (Bauer & Woog 2008). Recruits of
captive origin might be the cause of the prevalence
of Whooper Swans in the Baltoji Voke region to
moult locally and maybe also of the large numbers
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of non-breeding birds moulting in Poland. Birds
of captive origin, lacking a tradition of long-dis-
tance moult migration, might be prone to remain
and moult at the breeding grounds. However, re-
leases of birds of captive origin in South Sweden
in the 1930s—1970s (Hansson 1968, Jansson 1989,
Mathiasson 1992) did not give rise to any moulting
congregations of non-breeding Whooper Swans.
Besides, the swans at Baltoji Voke do not lack ex-
perience of long-distance migration per se, because
many of them winter in The Netherlands, 1,200 km
from the breeding grounds,.

The hypothesis that non-breeding Whooper
Swans moulting in the Baltic States are birds un-
able to undertake a moult migration to Russia are
partially supported by life-history data presented
in this study. Several birds apparently died during
moult, because more than a tenth of the individu-
als marked while moulting were not seen after the
moulting season. Among survivors that did not
breed in the year after marking, three fourths were
not found moulting in the Baltic States. However,
no less than one third of the survivors returned to
moult at the very same moulting site as where they
had been marked, some of them up to five times.
That figure is hard to fit into a “bad condition” hy-
pothesis. Furthermore, individuals unable to carry
through a moult migration ought to have been
found moulting also in South Sweden. So, also
other explanations must be sought. The most likely
one seems to be access to large, shallow water-
bodies, offering an abundance of additional food
but lacking human disturbance.

Although a large proportion was made up of 2™
calendar year birds, the proportion of 2" calen-
dar year birds that remained to moult in the Baltic
States was not higher than that of 3-6™ calen-
dar year birds. In other studies, differences in the
choice of moulting site between 2™ calendar year
and older birds have been found (Mineev 1986, Mi-
neev 2005, Degen & Heinicke 2007). Brazil (2003)
assumed that failed breeders could join moulting
flocks in summer. This study showed that both un-
successful and successful breeders used fishponds
for moulting, some pairs even before their young
could fly.

The lack of known moulting sites for non-breed-
ing Whooper Swans in South Sweden can be due
to either that moulting Whooper Swans have been
overlooked or that necessary requirements for
moulting are lacking. Moulting Whooper Swans
may pass unnoticed if they moult together with
large numbers of Mute Swans or at a site used for
staging before and after moult. The two swan spe-



cies very likely have similar requirements of food
and security during wing moult. In South Sweden,
moulting Whooper Swans may of that reason be
looked for at sites where large numbers of Mute
Swans moult. The fact that Whooper Swans at
one and the same moulting site can start to moult
from the end of June to the end of August in the
same season makes it hard to interpret count data.
Birds joining a moulting flock in August can be
made up of both un-moulted birds and birds that
have moulted at their respective breeding site (this
study). Available count data from Lake Hornbor-
gasjon strongly indicate that a large part of the
Whooper Swans found in that lake in summer ar-
rives during the second half of the moulting peri-
od. Consequently, it seems likely that most of the
Whooper Swans recorded in Lake Hornborgasjon
in summer already have moulted their wing feath-
ers before they arrive at the lake.

There are no large shallow water-bodies in South
Sweden offering additional food like the fishponds
in Latvia and Lithuania. The natural food sources
in shallow eutrophic lakes may be sufficient for
moulting Whooper Swans however. But is the
level of human disturbance low enough at the po-
tential moulting sites? As a result of intense year-
round persecution up to the early 20" century, the
Whooper Swan became an extremely rare and shy
bird in Sweden (Brusewitz 1971). At the same time
as the species regained former breeding grounds
after its protection in 1926, it slowly became less
shy. But has the species lost enough shyness to
moult in South Sweden? The large numbers of
Whooper Swans found in Lake Hornborgasjén in
July some years strongly suggest that this lake is
a moulting site for at least some non-breeders. But
even if non-breeding Whooper Swans regularly
moult in that lake, their numbers cannot account
for more than a few percent of the total number of
non-breeders in the South Swedish population. For
the vast majority of the non-breeders in this popu-
lation it is obviously more profitable to undertake a
moult migration of at least 2,750—4,200 km than to
remain and moult in South Sweden.
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Sammanfattning
Sangsvanen tillhor den grupp av faglar som rug-
gar samtliga vingpennor samtidigt, vilket gor den
flygoféormdgen under 5-6 veckor. Vingpennerugg-
ningen sker vanligtvis under en period som strick-
er sig fran slutet av juni till mitten av september.
Eftersom séngsvanen inte borjar hicka forrdn vid
4-6 &rs alder bestdr en stor andel av populationen
av ickehdckare. Varje ar dr det omkring tva tredje-
delar av individerna som inte skrider till hickning.
Hos de flesta svanarter samlas ickehdckarna
i flockar som ruggar vingpennorna i nirheten av



hickningsomradena. Sangsvanen i Ostersjoomra-
det passar emellertid inte in i det normala monstret.
Inga ruggningskoncentrationer har konstaterats i
Fennoskandien, endast grupper pa upp till 18 lo-
kala faglar i stora myrkomplex. Dessa grupper kan
inte pa langt nér svara for samtliga ickehéckare ef-
tersom antalet hdckande faglar i Sverige och Fin-
land 6verstiger 10 400 par. Det har antagits att de
fennoskandiska ickehdckarna ruggar i Ryssland,
formodligen i Arkhangelskregionen, men bortsett
fran fyra mirkta individer saknas direkta bevis.
I Baltikum och Polen finns atminstone en rugg-
ningslokal for fler &n 20 individer i vardera land. I
Sydsverige, den del av landet som ligger pa samma
breddgrader som Baltikum, finns ddremot inte na-
gon kénd ruggningslokal 6ver huvud taget.

Vart syfte var att ge en komplett beskrivning av
utbredning och antal av ruggande ickehidckande
sangsvanar i Baltikum samt att genomfora en for-
sta analys av levnadshistorier for individer som
maérkts, eller mérkta individer som observerats
rugga, pa de olika ruggningslokalerna i Baltikum.
Avslutningsvis ville vi se om en kombination av
dessa uppgifter kunde forklara varfor det inte finns
nagon kind ruggningslokal for ickehdckande sang-
svanar i Sydsverige.

Forsta gangen ruggning av ickehidckande séng-
svanar konstaterades i Lettland var 1989, i Estland
1993 och i Litauen 1997. Ruggning har rapporte-
rats fran 13 lokaler i Baltikum, tre i Estland samt
fem vardera i Lettland och Litauen. Samtliga lo-
kaler i Estland samt Kaltene ugors av kustlokaler,
Kanieris dr en tidigare utdikad sj6 medan Gvriga
lokaler i1 Lettland och samtliga lokaler i Litauen
utgors av fiskdammar. Ickehdckande sangsvanar
har 1 Baltikum alltid ruggat tillsammans med kndl-
svanar, dér flockarna av knolsvan pa kustlokalerna
riknat upp till 800 faglar och i fiskdammarna upp
till 300 faglar. Matsalu Bay, Kanieris och fiskdam-
marna &dr stora, timligen grunda vattenomraden,
kantade av vassbalten och buskmarker av varieran-
de bredd. I fiskdammarna utgdrs en stor del av de
ruggande svanarnas foda av fiskfoder. Agarna bor-
jar pa de flesta lokaler utfodra karparna med majs
i slutet av april eller bérjan av maj men i Skrunda
forst 1 juni. Inverkan av ménsklig storning ar lag
i fiskdammarna eftersom allménhetens tilltrade ar
begrinsat.

Totala antalet ruggande ickehédckande sangsva-
nar i Baltikum har okat fran minst 83 faglar 2003
till minst 187 faglar 2012. Antalet har dock hallit
sig tdmligen stabilt omkring 10% av det berdknade
antalet ickehdckare i den baltiska séngsvanpopula-
tionen. Vid de lokaler som utnyttjats arligen under

det senaste decenniet har antalet ruggare 6kat kraf-
tigt 1 antal vid Baltoji Voke, medan antalen hallit
sig tdmligen stabila vid de dvriga fyra.

Av de ruggande sangsvanar som fangades for
halsringmérkning var 33% av de lettiska och 67%
av de litauiska 2K faglar. Av de mérkta ruggarna
var det 12% av 3K+ faglarna och 16% av 2K fag-
larna som inte observerades efter ruggningssdsong-
en. Bland dem som 6verlevde ruggningssdsongen
var det 33% som atervande for att rugga pa den lo-
kal dér de mérkts, en del upp till fem ganger. Ytter-
ligare 16% utnyttjade ruggningslokalen som rastlo-
kal fore och/eller efter ruggningen medan omkring
en tredjedel av individerna inte observerades over
huvud taget under sommarhalvaret under aren efter
markaret. Bland de 6verlevande figlarna som inte
hickade under sdsongen efter mérkningen var det
74% som inte ruggade i Baltikum.

Stamorterna for halsringmérkta sdngsvanar som
konstaterats rugga som ickehickare i Baltikum {611
i tvad gupper. Majoriteten var fodda eller hackade
i ruggningslokalens omedelbara nérhet (0-81 km)
medan ovriga kom frén ldnder, inklusive Tyskland
och Polen, pa sydligare breddgrader &n ruggnings-
lokalen. De sistnimnda ruggade 191-836 km fran
den plats diar de var fodda eller hickade. Bland
sangsvanar som halsringmérkts som ungar i Lett-
land, Litauen respektive Baltoji Voke regionen och
som med sédkerhet var vid liv den 1 maj aret efter
mérkningen var det 1,1%, 12 % respektive 47%
som ruggade i Baltikum som 2K faglar.

Eftersom det saknas stora fiskdammskomplex i
Sydsverige anges som jamforelse istéllet forekom-
sten av sangsvan under ruggningstid i fem vassjoar,
den lokaltyp som dr mest lik de baltiska fiskdam-
marna. [ en av dessa sjoar, Hornborgasjon, har an-
talet sangsvanar Okat kraftigt under de senaste 30
aren. Under denna period har ingen ickehickande
sangsvan ruggat i Krankesjon, men om det har
skett i nagon av de andra sjoarna dr oként.

Féaglar som ruggar vingpennorna samtidigt har
tvd huvudkrav under den tid de saknar flygfor-
maga, namligen tillgang pa foda och sdkerhet fran
rovdjur. Att det finns ett stort antal potentiella rugg-
ningslokaler for sangsvan i Sydsverige framgar av
det stora antalet hickande par, ty hidckande faglar
ruggar vanligtvis sina vingpennor pa hicklokalen
innan ungarna blir flygga. Séngsvanen dr dock
starkt territoriel under hiackningen, varfor det sél-
lan finns ndgra andra svanar ddr det finns ett hick-
ande sangsvanpar. Fragan dr darfor om det finns
andra lokaler som uppfyller minimikraven for rug-
gande sangsvanar.

Eftersom ruggande sdngsvanar litt forbises om
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de ruggar tillsammans med numerért talrikare
knolsvanar kan det 16na sig att noggrannt spana
igenom svanflockar pa de lokaler dir knélsvanen
av tradition ruggar i stora antal. Skulle sangsvanen
borja rugga pa en lokal som normalt utnyttjas som
rastlokal fore och efter ruggningen, kanske ocksa
som hécklokal, kan det ibland forbises att arten
faktiskt ruggar pa lokalen. Det faktum att sdngsva-
nar pa en och samma lokal under en och samma
sdsong kan borja rugga fran slutet av juni till slutet
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av augusti komplicerar dessutom tolkningen av in-
venteringsdata. Individer som dyker upp pé en lo-
kal i augusti och september kan ndmligen redan ha
ruggat sina vingpennor pa hicklokalen. Detta kan
gélla for majoriteten av de sangsvanar som som-
martid rapporterats frdn Hornborgasjon. Forekom-
sten av flockade sdngsvanar redan i juli dr daremot
en stark indikation pa att arten faktiskt ruggar i
Hornborgasjon.
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Korta rapporter — Short communications

An exceptionally large Willow
Warbler Phylloscopus trochilus

En ovanligt stor lovsangare
Phylloscopus trochilus

AKE LINDSTROM, STAFFAN BENSCH &
ANDERS HEDENSTROM

In the morning of 13 May 2010, AL trapped a Wil-
low Warbler Phylloscopus trochilus (Figure 1) in a
mistnet at Rorumstrand, near Simrishamn in south-
ernmost Sweden (55.644 dec®N, 14.267 dec®E).
Already when taking it out of the net it was clear
that this was an unusually large individual. This
was confirmed by its measurements: wing length
78.0 mm (to the nearest half mm, maximum chord,
Svensson 1992, Figure 2), tail length 60.0 mm (to
the nearest half mm, from the base of tail feath-
ers to the tip of longest tail feather, Svensson 1992,
Figure 2), and tarsus 23.5 mm (to the nearest 0.1
mm, with foot and tibiotarsus held perpendicular
to tarsometatarsus, measuring the distance between
the extreme bending points, Alatalo & Lundberg

Figure 1. The large Willow Warbler Phylloscopus trochilus
trapped on 13 May 2010.
Den stora lovsdangare som fangades 13 maj 2010.

1986). It had a fat score of 3 on a scale from 0 to
6 (Pettersson & Hasselquist 1985) and weighed
10.8 g. The bird was ringed and released soon after
processing, and was not seen or retrapped again.
Male Willow Warblers have on average more
than 5 mm longer wings than females, with only
a small overlap (Williamson 1976, Bensch et al.
2009). Due to its very long wing (see below), the
bird was most certainly a male. Further, the bird
was probably on migration, since the local breed-

'mﬂ 71 U (1]
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Figure 2. The wing length was 78.0 mm and tail length 60.0 mm.

Vingldnden var 78,0 mm och stjdrtlingden 60,0 mm.
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Figure 3. Wing and tail length of male Willow Warblers
trapped during breeding in northern Sweden, Norway and
Finland. Circles denote single birds and the more complex
symbols show gradually more individuals per wing and tail
length combination. The focal bird from Rérum is shown as
a black dot.

Ving- och stjdrtlingd for lovsangarehanar fangade under
héckningstid i norra Sverige, Norge och Finland. Cirklar
betyder enstaka individer och de mera komplexa symbolerna
visar gradvis fler individer for varje kombination. Rérums-
fageln markeras med svart prick.

ers had already been around for a few weeks, and
in mid May they normally carry almost no fat (fat
score 0 and 1). It is therefore likely that the fo-
cal bird belonged to the acredula subspecies that
breeds in northern Sweden. Males of the acredula
subspecies pass southern Sweden on spring migra-
tion around 10-20 May (Hedenstrom & Pettersson
1984), which fits the trapping date.

At Roérumstrand, AL has previously measured 29
Willow Warblers in April-June. The longest wing
recorded was 71 mm. In Ammarnés, Swedish Lap-
land (65.964 dec®N, 16.069 dec°E), AL measured
117 adult males between 30 May and 2 August
1984-2006. They had an average wing length of
71.15 mm (£ 1.36 standard deviations [SD], range
67—75 mm). Three birds had a wing of 74 mm and
one bird measured 75 mm.

A project studying the migratory divide and sub-
species differences of Willow Warblers in north-
ern Europe (Bensch et al. 2009) serves as another
comparison. We used data from 315 adult males
trapped 2000—2007 on territories in northern Swe-
den, Norway and Finland (i.e. within the breeding
range of acredula). The longest wing recorded was
75.5 mm (mean 71.17 + 1.45), the longest tail 57.5
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mm (mean 52.99 + 1.59), the longest tarsus 23.9
mm (mean 22.33 + 0.60) and highest mass 11.7 g
(mean 9.76 £ 0.52). Clearly, in the feather meas-
ures, i.e. wing and tail length, none of the birds was
close to being as large as our focal bird (Figure 3).
However, as far as tarsus length and body mass is
concerned, our focal bird was not exceptionally
big.

What is the likelihood of finding a Willow War-
bler with wing length 78 mm in Sweden? The wing
length of our focal bird is 5.05 SD larger than
the population mean measured by AL at Amma-
rnds. Biometric measures such as wing length in
birds usually follow a normal distribution (Sokal
& Rohlf 1995), and using the normal distribution
we calculated that the likelihood of deviating 5.05
standard deviations or more above the average is
2.2x107, which is one in 4.5 million. The breed-
ing population of Willow Warblers in Sweden has
recently been estimated at 13.2 million pairs (Ot-
tosson et al. 2012), and accordingly there should
be an equal number of males. Hence, the expected
number of males having a wing length of 78 mm
or more is 2.9. Assuming that around half the Wil-
low Warblers belong to the acredula subspecies of
northern Sweden, purely statistically, we may have
trapped the single largest individual of them.

However, unusually sized individuals may arise
in populations for reasons that violate the use of
a normal distribution for estimating their frequen-
cies. For example, we cannot exclude that our fo-
cal bird carried a novel mutation in a gene with a
particularly large effect on size, or that some kind
of environmental influence resulted in abnormal
expression of growth hormones during feather
development. In humans, the syndrome of over-
production of growth hormones is referred to as
gigantism (Eugster & Pescovitz 1999). Regardless
of the reason, the wing and tail lengths of this wil-
low warbler appear extreme. How tall would a hu-
man be that was 5.05 SD taller than the population
average?

A set of male biology students at Lund Univer-
sity had an average body length of 180.5 cm and a
SD of 6.92 (n=114, range 160-205 cm, Torbjorn
Séll, unpublished data). A male student 5.05 SD
larger than the average, a situation correspond-
ing to that of our focal bird, would measure 215.4
cm. According to Wikipedia, the Guinness book
of records states that the tallest man in Sweden in
2007 was 217 cm. Hence, trapping the single larg-
est Willow Warbler in Sweden is in the same order
of magnitude as finding the longest Swede (given
the around 4.5 million male inhabitants in Sweden).



However, whereas the tallest adult man would for
sure get a lot of attention, the largest Willow War-
bler may easily escape attention from humans. In
19112008 just above 1.1 million Willow Warblers
were ringed in Sweden (The Swedish Bird Ringing
Centre, www.nrm.se/rc). Since around 1980, when
measuring wing length started to become more
common among bird ringers, “only” about 800 000
have been ringed. Finding a Willow Warbler with
a wing of 78 mm will surely remain a rare event in
Sweden.
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Sammanfattning

En stor lovsangare fangades ndra Simrishamn i
Skéne den 13 maj 2010. Den hade vinglangd 78
mm, stjartlingd 60 mm, tarslingd 23,5 mm, fett-
klass 3 (pa en skala 0-6) och vigde 10,8 g (Figur
1 & 2). Fageln var med storsta sannolikhet en hane
av rasen acredula, vilken héckar i norra Sverige.
Béade vinge och stjirt var betydligt langre 4n ndgon
16vsangare som vi tidigare fangat (max 75,5 mm
respektive 57,5 mm pa 452 hanar i norra Skandina-
vien under hiackningstid). Fageln var drygt 5 stan-
dardavvikelser storre d4n medelvirdet och for en
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gingse normalfordelning skall det bara finnas en
sadan fagel pa 4,5 miljoner individer. Rent statis-
tiskt kan var fagel ha varit den enskilt stdrsta nord-
liga hanen i den svenska populationen, dven om
det inte kan uteslutas att fagelns storlek berodde pa
ndgon slags defekt. Motsvarande avvikande storlek
skulle bland svenska mén motsvaras av en kropps-
langd pa 215,4 cm, vilket dr néra den ldngsta kdnda
ménniskan i Sverige just nu (217 cm).

Ake Lindstrom, Staffan Bensch & Anders Heden-
strom, Department of Biology, Lund University,
Ecology Building, S-223 62 Lund, Sweden. Ake.
Lindstrom@biol.lu.se

Willow Warbler Phylloscopus
trochilus nesting in a juniper
during a peak lemming year

Lovsangare Phylloscopus trochilus
hdckar uppe i en enbuske under ett
ldmmelar

KEITH W. LARSON & SIEGLINDE KUN-
DISCH

Here we would like to report an unusual nest loca-
tion for a willow warbler Phylloscopus trochilus.
These birds usually build a well concealed ground
nest in the vegetation at the base of trees, shrubs, or
grass tussocks (Cramp & Brooks 1992). Breeding
studies most typically report nests on level ground,
on slopes, and on the side of banks or ditches (Kuu-
sisto 1941, Lapshin 1976, Schonfeld 1982, Arvid-
son & Nilsson 1983, Danilov et al. 1984, Cramp
& Brooks 1992). Despite being abundant across
most of their large breeding range and extensively
studied during the breeding season, very few nests
are found above the ground. In these cases, nests
were reported up to 4.8 meters above ground pri-
marily on slopes, crevices, and banks, and few in
bushes and trees ground (Payne 1896, Arundel
1917, Bolam 1918, von Haartman 1969, Arheimer
& Enemar 1974, Schonfeld 1982, Hogstad 1985).
On 4 June, 2011, approximately 2 km from
Ljungdalen, Sweden (62.8° N 12.7° E), a female
willow warbler was located carrying moose hair as
nest material. The nest was located approximately
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Figure 1. Willow warbler nest in juniper bush. Photograph taken by Keith W. Larson.
Lovsangarbo i en enbuske.

40 cm off the ground in the branches of a one me-
ter tall juniper Juniperus communis. The nest was
constructed of grass, moss, small twigs, and lined
with feathers, moose hair, and leaves (Figure 1).
The nest resembled other typical grass domed wil-
low warbler nests with a small entrance hole in the
side. The nest contained six eggs. Of the 53 nests
located in our two-year study, this was the only one
found off the ground. The nest was located within
20 meters of the Ljungan River along its flood-
plain. Three separate flooding events caused by in-
tense rains and spring run-off from the surrounding
mountains left standing water in low depressions
within two meters of the nest site. The flooding oc-
curred during the period of territory establishment,
pair formation, and nest building.

Although the periodic flooding may be the impe-
tus for building the nest off the ground, 2011 also
represented a peak Norwegian lemming Lemmus
lemmus, northern vole Microtus oeconomus and
red-backed vole Clethrionomys glareolus year.
During three previous years of our research, lem-
mings and voles were rarely encountered. In 2011,
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we counted 96 lemming mortalities along a 10 km
road transect between Storsjo and Ljungdalen dur-
ing the same period as the discovery of the above
ground nest. In another peak lemming year (1974)
researchers in Ammarnds, Sweden, discovered a
willow warbler nest two meters above ground in
top of a broken tree (Arheimer & Enemar 1974).
Further, in another peak lemming year in central
Norway, willow warbler nesting success was high-
er for individuals with nest off the ground (Hogstad
1985). In this study, five of the nine ground nests
and none of the four nests in the bushes or trees
were predated (Hogstad 1985). Although lemmings
are not known nest predators, peak lemming years
may result in increases of meso-predators such as
red squirrels Sciurus vulgaris, weasels Mustela er-
mine and red foxes Vulpes vulpes known to predate
ground nesting birds (Arheimer & Enemar 1974,
Hogstad 1985, Forstmeier & Weiss 2004).
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Sammanfattning

Den 4 juni 2011 patrdffade vi ndra Ljungdalen en
16vsangarhona som hdll pa att bygga bo ungefir
40 cm 6ver markytan i en enbuske som var unge-
far en meter hog. Boet bestod av grids, mossa och
sma kvistar. Det var inrett med fjddrar, dlghér och
16v. Det liknade andra 16vsangarbon med tak Sver
och ingéngshal fran sidan. Men placeringen uppe i
en buske avvek fran det normala, som é&r att lagga
boet pd marken. Bon som placerats ovan marken
har dock rapporterats vid ett fétal tillfallen tidigare
och olika orsaker till detta har diskuterats. I vart
fall kan en anledning ha varit tre dversvdmningar
av Ljungan under tiden for reviretableringen, par-
bildningen och bobyggandet. De resulterade i kvar-
stdende vatten intill tvd meter fran boet. En annan
ténkbar orsak, som foreslagits i samband med tidi-
gare fynd av hogt placerade l6vsangarbon, ar ef-
fekter av hog smagnagarforekomst. Och just 2011
var ett ldmmel- och sorkar i vart undersdknings-
omrade. Smégnagarna &r visserligen inte kidnda
som bopredatorer, men effekten kan vara indirekt
genom Okad forekomst av gnagarpredatorer.

Keith W. Larson and Sieglinde Kundisch, Depart-
ment of Biology, Lund University, Ecology House,
Solvegatan 37, 223 62 Lund, Sweden.Correspon-
ding author email address: keith.larson@biol.lu.se
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Nya avhandlingar — New dissertations

Andreas Nord, 2012: The effects of tempera-
ture on avian physiology, behavior and deve-
lopment. Filosofie doktorsavhandling, Lunds
Universitet. ISBN 978-91-7473-362-4. Andreas.
Nord@biol.lu.se.

Holkhédckande tdttingar har ldnge varit populédra
modellsystem for fagelekologer och en rad av-
handlingar har presenterats vid svenska ldrosaten.
Det vackra med holksystemet &r att dess invénare
— som exempelvis flugsnappare, stare eller mesar
— forvanansvirt tdlmodigt lever igenom de forsok
som pagdr runt omkring dem. Hickningsparame-
trar kan dndras, dgg kan flyttas mellan holkar och
man kan halla vildigt god koll pa bade ungar och
fordldrar. Andreas Nords avhandling fran Lunds
Universitet ingar i holktraditionen, men biter tag
i ett mycket spadnnande dmne: temperaturreglering
och effekt av temperatur pé olika livhistoriekarak-
térer.

For temperaturen &r viktig, hela tiden for alla or-
ganismer oavsett om vi dr faglar, médnniskor eller
grasuggor. Som far till barn i skolaldern dr detta ett
standigt pdgaende tritomal, ddr mdssor och jackor
aker av och pa. For faglar pa vara breddgrader &r
det framforallt problem med laga temperaturer. En
normal tdtting haller en kroppstemperatur pa ca
41-42 grader vilket gor att temperaturskillnaden
mellan fagelns inre och omgivande luft kan vara
avseviard under kalla vinterdagar. Att bibehalla
kroppstemperaturen kostar darfor energi, och ener-
gin maste komma in via fodan direkt eller utnyttjas
fran sparade fettreserver. Alla beteenden eller fy-
siologiska anpassningar som gor att mindre energi
behover ldggas pa att halla virmen betyder att det
finns mer energi att 14gga pa andra kostsamma pro-
cesser, som immunforsvar eller framtida reproduk-
tion. Fyra av avhandlingens sju arbeten kretsar just
kring faglars anpassningar till ldga temperaturer.

Avhandlingens forsta del avhandlar dock tempe-
raturproblematik vid ruvning. Genom att utvidga
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kullar hos zebrafinkar respektive svartvit flugsnap-
pare samt manipulera temperaturen i holken/boet
kunde Andreas studera hur den ruvande fageln
forsoker kompensera for en storre kull genom att
ruva mer. Temperaturen &r viktig for embryonalut-
vecklingen och man kan tinka sig att det finns ett
samband mellan forhallanden under dggfasen och
framtida Overlevnad. Dock hittade Andreas inga
skillnader i tillvaxt eller dverlevnad efter klack-
ning, vilket antyder att ungarna kan kompensera
efter klackning, eller att kostnaden frdmst drabbar
den ruvande fordldern (i form av mer tid pa boet).

Mesar (och andra faglar) kan vid behov tem-
porért sdnka sin kroppstemperatur och diarigenom
minska energiforbrukningen. Detta sker under den
inaktiva delen av dygnet, det vill sdga under nat-
ten, och denna sa kallade hypotermi kan innebéra
en siankning av kroppstemperaturen pa upp till 5
grader. Att sdnka temperaturen innebér att mindre
energi spenderas under kalla vinternitter, men be-
tyder samtidigt att fageln inte pa samma sitt kan fly
en fara. I sin avhandling visar Andreas att hypoter-
min varierar med omgivande temperatur (sdsongs-
effekt) och status pa en fagels fodotillgang — om
det finns gott om foda &r inte behovet lika stort att
spara energi pa natten och man véljer att halla en
hogre narvarograd i fall predatorn dr pa ingang.

I ett experimentellt forfarande testar Andreas och
kollegor hur en infektion paverkar hypotermi. Ge-
nom att injicera dmne fran bakterier (LPS) kunde
bldmesarnas immunforsvar triggas igang precis
pa kvillen innan nattvilan och forskarna kunde
sedan folja temperaturresponsen under natten jam-
fort med kontrollgrupper. Faglar med LPS holl en
hogre temperatur dn kontrollfaglar, och denna “fe-
ber” skall dérfor tolkas som ett svar pa infektion.
Dock fanns ingen viktskillnad mellan grupperna pa
morgnarna. Jag tycker att detta dr den mest spén-
nande artikeln i en 6verlag vildigt bra avhandling.
Den som ér intresserad av temperatur har all an-
ledning att ldsa Andreas artiklar, vilka alla ar pu-



blicerade eller i press, eller be om ett exemplar av
avhandlingen.
JONAS WALDENSTROM
Linnéuniversitetet, Kalmar

Carolina Corrales Duque, 2011: Population
Genetic Structure of Black Grouse (Zetrao te-
trix). Filosofie doktorsavhandling, Populations-
biologi och Naturvardsbiologi, Uppsala uni-
versitet. ISBN 978-91-554-8048-6 (http://urn.
kb.se/resolve?urn=urn:nbn:se:uu:diva-150117)

Orren dr en av fyra lekande fagelarter i Sverige.
Detta innebdr att hanarna under parningstiden sam-
las pa speciella spelplatser dédr de forsvarar sma
symboliska territorier i hopp om att kunna attrahera
ndgon av de honor som besoker leken for att vilja
en partner och para sig med honom. Honorna tar
i Ovrigt hand om alla ytterligare hickningsbestyr,
som ruvning och ungvard, medan hanarna blir kvar
pé leken for att forsoka attrahera fler honor. Detta
parningssystem tillsammans med stor grad av he-
mortstrohet skulle kunna bidra till lokala genetiskt
isolerade populationer och stor sldaktskap mellan
hannarna pa samma lek. Det har till och med fo-
reslagits att en av anledningarna till att lekar Gver
huvud taget bildas &r att flera nérbesldktade hanar
(exempelvis broder) gér samman for att med ge-
mensamma krafter kunna locka till sig honor (gi-
vet att honorna foredrar att para sig pa lekar med
ménga hanar).

Dessa fragor har nyligen undersokts inom ramen
av en doktorsavhandling vid Uppsala universitet
skriven av Carolina Corrales (ursprungligen fran
Colombia). Hon fann bland annat att hanar pa vis-
sa (men langt ifran alla undersokta) lekar &r slakt
med varandra. Tendensen att hanar stannar kvar
i samma omréde hela livet har ocksé lett till viss
genetisk struktur sett pa en lokal geografisk skala.
Huvudpopulationen som undersokts i detta arbete
finns i norra Uppland i trakterna kring Farnebofjar-
den. Genom att samla in tappade fjadrar pa spel-
platserna under dagtid har man kunnat minimera
storningar av faglarna i stor utstrackning och dnda
fa tillgang till ett stort antal prover for genetiska
analyser.

Carolina undersokte ocksd mer storskalig gene-
tisk struktur hos orrar i Sverige. I detta fall kom
proverna framst fran torkade vingar som sparats i
samband med jakt. De genetiska analyserna av det-
ta material visade att de norrlédndska orrarna (fran
Sundsvall i soder till Jokkmokk i norr) tillhér en
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stor sammanhéngande population. Detta forklaras
med att honorna i stor utstriackning sprider sig bort
fran det omrade dir de klackts och ddarmed bidrar
till genflode inom populationen. I sddra Sverige
fann man 1 stillet bevis for en fragmentering av
populationen med genetisk struktur mellan olika
undersokta omraden. Detta trots att orren har en till
synes ganska kontinuerlig utbredning dven i dessa
delar av landet.

Slutligen undersokte Carolina orrens genetik pa
en dnnu storre skala dver stora delar av den globala
utbredningen. Bland annat for att forsoka forsta
hur arten spritt sig och koloniserat norra Europa
sedan den senaste istiden. Orren tros ha haft sina
sa kallade refugier under istiden nagonstans i Cen-
tralasien. Hérifran har den sedan antagligen spritt
sig visterut relativt snabbt efter istidens slut och
koloniserat Europa genom tva olika végar, en nord-
lig rutt mot norra Ryssland och Skandinavien och
en sydlig rutt genom Tyskland, Danmark, Holland
och slutligen Storbritannien. De brittiska och kon-
tinentaleuropeiska populationerna av orre ér i dag
sma och kraftigt fragmenterade. Trots att orren ar
utrotad pa flera platser (till exempel Danmark) har
prover fran dessa lokaler kunnat analyseras genom
att samla DNA fran museiexemplar. [ Storbritan-
nien pagar ett omfattande arbete med att forstirka
och bevara de populationsspillror som finns kvar
av arten. Carolinas avhandling visar att det finns tre
tydligt genetiskt och demografiskt skilda brittiska
populationer: en i Wales, en i norra England och
sodra Skottland och slutligen en i norra Skottland.
Dessa bor darfor betraktas som separata, sa kallade
”managment units”. De tva sddra av dessa popu-
lationer visar dessutom tydliga tecken pa genetisk
utarmning. Detta arbete visar dock att det inte finns
nagon grund for att fora de brittiska orrarna till en
egen underart (7. ¢. britannicus) som man tidigare
trott utan att dessa tillhor samma underart som Ov-
riga europeiska orrar (7. ¢. tetrix). Daremot verkar
orrproverna fran Ostra Kazakstan vara tillrackligt
genetiskt separerade fran dvriga prover for att styr-
ka klassificeringen av dessa som en egen underart
(T t. viridanus).

Avhandlingen forsvarades forra varen och oppo-
nent var ingen mindre &n forre Ornis Svecica re-
daktoren Staffan Bensch fran Lunds universitet,
sjdlv med stor erfarenhet av genetiska analyser av
vilda fagelpopulationer. Efter disputationen flyt-
tade Carolina till Tyskland dér hon nu fortsitter sin
forskningsgirning i Hamburg.

ROBERT EKBLOM
Institutionen for ekologi och genetik,
Uppsala universitet
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Tanja Strand, 2011: European Black Grou-
se: MHC Genetic Diversity and Population
Structure. Filosofie doktorsavhandling, Po-
pulationsbiologi och Naturvéardsbiologi, Upp-
sala universitet. ISBN 978-91-554-8188-9.
http://urn.kb.se/resolve?urn=urn:nbn:se:uu:di
va-160042.

Forra éarets andra doktorsavhandling som hand-
lade om orrens (7etrao tetrix) biologi forsvarades
vid Uppsala universitet av Tanja Strand i slutet
av november. Tanja har specialstuderat en grupp
gener vid namn MHC (Major Histocompatibility
Complex). MHC-generna &r oerhort centrala for
alla ryggradsdjur nér det géller att aktivera immun-
forsvaret sa fort kroppen blivit angripen av ndgon
bakterie, parasit eller virus. P4 grund av detta har de
aven blivit foremal for detaljerade studier i en lang
rad av vilda och tama djur. Sist i raden av dessa &r
alltsd vér egen orre. MHC-molekylernas funktion
dr att presentera sma delar av proteiner (s kallade
peptider) fran de sjukdomsalstrande organismerna
for immunforsvarets celler (vita blodkroppar), sé
att kroppen kan kédnna igen dem och oskadliggdra
dem. Om en ménniska eller annat djur har ett stort
utbud av olika sorters MHC-molekyler antas hon
kunna presentera ett stort urval av bakterier och
parasiter for immunforsvaret vilket leder till att
hon blir motstandskraftig mot manga olika typer
av sjukdomar. Tidigare forskning har visat att vissa
varianter (alleler) av MHC-molekylerna ger speci-
fikt skydd mot svéra sjukdomar som HIV och ma-
laria. Ur en bevarandebiologisk synvinkel antas det
dérfor vara extra viktigt att populationer har stor
genetisk variation just i dessa gener.

I Tanjas avhandling undersdktes den genetiska
variationen i orrens MHC pa flera geografiska ska-
lor. Eftersom MHC-generna ar sa véldigt variabla
dr de extra kluriga att studera genom exempelvis
DNA sekvensering. Dessa gener har ocksa hog
grad av duplicering, detta innebér att det finns flera
olika kopior av dem i genomet som inbdrdes kan
vara vildigt lika varandra viket utgdr ytterligare en
komplikation nér de skall undersokas. P4 grund av
dessa svarigheter dgnas inte mindre &n tre av fem
kapitel 1 avhandlingen at ganska beskrivande stu-
dier av generna och metodutveckling for att kunna
studera dem. I detta arbete har Tanja kunnat dra
nytta av att orren dr néra besldktad med tamhdnan,
som &r den fagelart dir MHC-generna studerats i
djupast detalj sa hér langt. Det grundliggande ar-
bete som beskrivs 1 dessa kapitel kommer att vara
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till stor nytta for framtida studier av MHC-varia-
tion inte bara hos orrar utan ocksd méanga andra
fagelarter.

Eftersom orren i Europa forekommer dels i
stora sammanhéngande bestand (exempelvis norra
Skandinavien) och dels i sma, fragmenterade och
kraftigt hotade populationer (exempelvis Holland,
Tyskland och Storbritannien) finns mojligheten
att jamfora exempelvis genetisk variation mellan
dessa och se hur bevarandestatusen péaverkas av
eventuell genetisk utarmning. Eftersom orren inte
sprider sig sdrskilt langt fran kldckningsomrddet
och dessutom ogérna flyger over stora Oppna ytor
som sjoar, stdder och berg dr den extra utsatt for sa
kallad fragmentering av landskapet (alltsa ndr sam-
manhéngande skogsomréden bryts sonder i mindre
isolerade enheter). Tanja studerade MHC-genetik
hos flera hundra orrar fran ett stort antal platser i
Europa, alltifran stora sammanhéngande till isole-
rade och mycket sma och isolerade populationer.
Ett av de viktigaste resultaten var att orrarna i iso-
lerade populationer verkade kunna bibehalla en re-
lativt stor variation i MHC generna (jamfort med
forvantat utifran andra genetiska markorer). Detta
tros bero pa att det naturliga urvalet verkat for att
bevara variationen i just dessa gener eftersom detta
ar sd centralt for immunforsvarets funktion. I de
mycket smé och isolerade populationerna som f6-
rekommer i Holland och norra Tyskland har dock
dven mycket av MHC-variationen gatt forlorat.
Detta dr mycket allvarligt eftersom dessa popula-
tioner pa grund av detta troligen blir mer sarbara
for sjukdomar och parasiter.

I det sista kapitlet av avhandlingen specialstu-
derades just dessa mycket sma och isolerade po-
pulationerna i Centraleuropa. Genom att arbeta
med bade moderna prover och historiska prover
insamlade i forsta halvan av nittonhundratalet
kunde man observera att den genetiska variationen
utarmats under fragmenteringsprocessen, bade for
MHC-gener och for andra genetiska markorer. De
historiska proverna visade ocksa pa en mindre grad
av geografisk genetisk strukturering jaimfort med
situationen i dagsldget. Har kunde man alltsa pa
ett véldigt konkret sétt bevittna resultaten av hur
ménsklig verksamhet paverkat den ”genetiska hal-
san” 1 dessa ytterst hotade populationer.

ROBERT EKBLOM



Axel Kiinstner, 2011: Birds as a model for
comparative genomic studies. Filosofie dok-
torsavhandling. Evolutionsbiologi, Uppsala uni-
versitet. ISBN 978-91-554-8186-5. http://urn.
kb.se/resolve?urn=urn:nbn:se:uu:diva-159766.

Grunderna for forstaelsen av hur evolutionen pa-
verkar alla levande organismer pa jorden genom
naturligt urval lades av Darwin foér mer dn 150
ar sedan. Men detaljerna kring hur generna for-
dndras och nya arter bildas genom armiljoner av
selektion pa olika nivaer har vi bara nyligen kun-
nat borja undersoka tack vare upptickten av DNA
och mojligheten att kartligga arvsmassan genom
DNA-sekvensering (bada framsteg som resulterat
i Nobelpris till de inblandade forskarna). De se-
naste fem aren har teknologin tagit ytterligare ett
gigantiskt kliv framat i och med utvecklingen av
de s.k. nésta generationens sekvenseringstekniker.
Tack vare dessa tekniker kan man idag sekvensera
hela genom (all arvsmassa hos en cell, individ eller
art) pa bara nagra veckor och till en kostnad som
ligger inom réckhall for ett forskningsanslag till en
enskild forskargrupp. Detta kan jimforas med det
sa kallade HUGO-projektet ddr hela den méanskliga
arvsmassan kartlades for ca tio ar sedan. Detta pro-
jekt tog femton ér och kostade flera miljarder dollar
for ett stort antal forskargrupper 6ver hela vérlden.
I en avhandling vid Uppsala universitet anvande
sig Axel Kiinstner av denna typ av ny teknologi for
att studera olika detaljer av figlarnas genetik och
evolution.

Det kompletta genomet dr uppdelat pa ett antal
kromosomer som i sin tur bestér av var sin DNA-
molekyl. DNA-molekylen kan liknas vid en lang
string av miljontals sd kallade baspar. Basparen
fungerar som bokstéver i ett alfabet (men alfabetet
bestar i detta fall bara av fyra bokstiver A, T, C och
G) och nidr man sekvenserar arvsmassan kan man
ldsa vilken ordning dessa bokstidver kommer. I spe-
ciella delar av genomet bildar bokstdverna “ord”
som i sin tur fungerar som ett recept for cellen att
tillverka ett visst protein (dggvitedimne) som i sin
tur styr de biokemiska funktionerna i cellen. De de-
lar av genomet som kodar for dessa proteiner kallas
for gener. Axel och hans medarbetare sekvenserade
tusentals gener hos tio olika fagelarter (bland an-
dra emu, undulat, kraka och tvé arter av kolibrier).
Genom att jamfora gensekvenserna mellan arterna
kunde han identifiera de genetiska regioner som &r
mest paverkade det naturliga urvalet.

Men det dr bara en liten del av genomet som be-
star av gener, mellan generna finns stora regioner
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med DNA som man fram till nyligen inte har trott
har sd mycket till funktion (det har till och med
lite slarvigt kallats for ”skrdp-DNA”). Numera vet
vi att dessa icke-kodande” genomiska regioner
ofta har andra viktiga funktioner som att se till att
DNA-molekylen packas ihop pa ett riktigt sétt och
att reglera hur olika gener stings av och pa bero-
ende pa vilken typ av cell det 4r fraga om (alla cel-
ler i hela kroppen fran nervceller, till hudceller och
vita blodkroppar har samma genom och den stora
skillnaden mellan hur dessa celler ser ut och fung-
erar beror just pa dessa typer av mekanismer). Axel
kunde visa att det naturliga urvalet spelar stor roll
for utformningen av de icke-kodande regionerna
av genomet s vdl som i generna. I avhandlingen
undersoktes ocksd hur generna dr pa- och avslagna
hos olika fagelarter. Bland annat specialstuderade
han svartvit- och halsbandsflugsnappare, ett artpar
som &gnats mycket stor uppmérksamhet av flera
forskargrupper i Uppsala under ménga decennier.
ROBERT EKBLOM

Jonathan Barnaby, 2012: Cooperative bree-
ding in the southern anteater-chat: Sexual
disparity, survival and dispersal. Filosofie
doktorsavhandling, Populationsbiologi och Na-
turvardsbiologi, Uppsala universitet. ISBN 978-
91-554-8426-2. http://urn.kb.se/resolve?urn=ur
n:nbn:se:uu:diva-179070.

Socialitet och samarbete inom djurvérlden ar ett
hett tema inom den moderna ekologi- och evolu-
tionsforskningen. Generellt dr det inte helt enkelt
att i evolutiondra termer forstd och forklara varfor
det &r sa vanligt att individer (eller for den delen
celler och gener) ofta agerar pé ett osjélviskt vis.
Hela evolutionsldran bygger ju pa att anlag som
far en individ att fora sina egna gener vidare till
nésta generation i en storre grad @n andra indivi-
der kommer att 6ka i frekvens i populationen pa
bekostnad av mindre lyckade arvsanlag (en meka-
nism som vi kdnner under namnet naturligt urval).
Om bada inblandade individer tjanar pa samarbetet
ar det forstds léttare att forklara, men 1 manga fall
ar samarbeten evolutionért satt vildigt kdnsliga for
fuskare. Om det dyker upp en individ som har som
strategi att sjilv dra nytta av att den andra indivi-
den samarbetar men sjilv inte samarbetar tillbaka,
finns det stor risk att denna plockar dnnu fler podng
i det evolutionira spelet och darmed bryter samar-
betet s& smaningom ihop.

Ett av de allra mest extrema fallen av samar-
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beten som observeras i fagelvirden dr kooperativ
héckning. Detta begrepp innebér att en eller flera
individer hjélper ett fordldrapar att foda upp deras
ungar utan att sjidlva reproducera sig. Ofta handlar
det om tidigare ars ungar som stannar kvar i foréld-
rarnas territorium och hjélper till att f6da upp sina
yngre syskon, men @ven individer som inte alls ar
slakt med de reproducerande individerna kan ib-
land fungera som “hjdlpare”. En av de mest kidnda
kooperativa hickarna i vart land &r lavskrikan som
varit foremal for omfattande studier under de se-
naste decennierna. I en ny avhandling fran Uppsala
universitet har dock fokus legat pa en betydligt mer
exotiska art frdn varmare breddgrader. Jonathan
Barnaby heter doktoranden och han har studerat en
sydafrikansk fagelart vid namn “’southern anteater-
chat” (Myrmecocichla formicivora), eller "sydlig
termitskvétta” pa svenska.

Jonathan, for Gvrigt bordig fran Robin Hoods
hemby, Loxley som ligger i nirheten av Sheffield
i norra England, har under fyra &rs tid studerat en
population termitskvéttor i den sydafrikanska na-
tionalparken Benfontein, i ndrheten av staden Kim-
berly. Detta &r forsta gangen som denna art studeras
vetenskapligt och véldigt mycket arbete gick i bor-
jan at till rent beskrivande studier av populationen.
En sak som gor just denna art speciellt intressant ar
att den inte alltid hackar kooperativt utan cirka 25
% av alla hdckande par klarar sig utan hjélpare. Par
som fér hjilp av en till tre hjilpare klarar dock av
hickningen betydligt béttre 4n ensamma par, speci-
ellt under torra ar nér ensamma par ofta misslyckas
med att fa ut flygga ungar. Det visade sig ocksa att
det enbart var hannar som valde att stanna kvar nédra
sitt fodelserevir och bli hjédlpare. Honorna spred sig
i genomsnitt langre bort fran fodelseplatsen (moj-
ligen som ett sitt att undvika inavel) och forsokte
alltid att sjdlva hicka redan under sitt andra lev-
nadsar. Om de Gverlevt sa ldnge vill sédga, honor
hade nédmligen betydligt sémre dverlevnadschanser
an hannar bade som ungar och som vuxna. Detta
i sin tur leder till att konskvoten i populationen ar
skev och hanar &r betydligt vanligare &n honor.

Termitskvittorna i Benfontein bygger alltid sina
bon i hal i marken som grévts ut av jordsvin (Oryc-
teropus afer), och det var nog ett ordentligt span-
nande faltarbete att forsoka krypa ner i dessa hal
och forsoka lokalisera bon eller vilande faglar. For
att mérka och ta blodprover av vuxna faglar anvén-
de man sig av en liten gummiorm for att skrimma
upp faglarna ur hélen och en pase dver ingangen
som de fangades i. Dock var det inte helt ovanligt
att forskarna sjdlva hamnade 6ga mot 6ga med rik-
tiga ormar (framst kapkobror) nir de dok ner i jord-
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svinshalen for att leta efter fagelbon. Just predation
av kapkobra var ocksé en av de viktigaste dodsor-
sakerna bland bade vuxna termitskvéttor och ungar
i boet. Mgjligen kan denna predation vara anled-
ningen till att honor har hdgre dodlighet &n han-
nar. Eftersom honorna sprider sig langre bort fran
klackningsplatsen kanner de sdmre till omradet de
hamnar i, och har bland annat mindre kunskap om
var det finns sékra hal att hdcka och 6vernatta i.
Ett begriansat antal honor leder alltsa i detta sys-
tem till att alla hanar inte kan hicka sjdlva. Men en
fraga som kvarstar ar varfor dessa viljer att stanna
kvar och 6dsla energi pa att hjdlpa andra par med
hickningen 1 stillet for att spara pa krafterna till
dess att han far chansen att sjélv hicka med en le-
dig hona. Om den hjdlpande hanen &r nara slakt
med ungarna i kullen hjélper han ju pa det viset till
att indirekt fora delar av sina gener vidare till nésta
generation, men de hjédlpande termitskvittorna ar
inte alltid sldkt med det hickande paret sa nagon
annan forklaring maste ocksa finnas. Kanske kan
det vara sa att hjdlparna pa nagot vis ldr sig hur
héckningsbestyren skall ga till och dédrmed dr béttre
rustade nér det dr deras egen tur att bli pappor. Det-
ta dr nagra av de fragor som aterstar att besvara for
kommande studier, och jag har en kénsla av att vi
annu inte hort det sista fran de sydliga termitskvit-
torna i Benfontein.
ROBERT EKBLOM

Keith W. Larson, 2012: Hybrid zone dynamics,
assortative mating, and migratory program-
mes in a willow warbler migratory divide.
Filosofie doktorsavhandling, Biologiska institu-
tionen, Lunds universitet. ISBN 987-91-7473-
379-2. Keith.Larson@biol.lu.se.

Redan Linné gav de nordliga och sydliga 16vsang-
arna olika namn eftersom de skilde sig i firg och
storlek. Skillnaden har sdledes varit kind i tva-
hundrafemtio ar, och i dag betraktas nordliga och
sydliga 16vsdngare som tva olika raser. Rasernas
olika flyttvanor dr ocksé vil dokumenterade tack
vare aterfynd av ringmairkta faglar. En 6ppen fraga
forblev daremot forhallandena inom den latitudzon
dér de tva raserna mots och som gar ungeféar genom
Sveriges horisontella mittlinje. Hur bred ar denna
formodade sekundéra hybridzon? Beblandar sig
de tva raserna helt fritt med varandra eller finns en
tendens att lika soker lika, dvs. att rasrena par ar
overrepresenterade? Har hybridisering nagra nega-
tiva effekter, t.ex. 1 form av légre titheter 1 hybrid-



zonen? Att titheterna var ldgre visade jag redan
for ménga ar sedan tack vare Svenska hickfagel-
taxeringens system med representativa standard-
rutter. Men detta kan ju helt enkelt bero pa daliga
l6vsangarbiotoper. Svackan har nu konfirmerats pa
grundval av ett storre material, och hybridzonens
exakta utstrickning och form har kartlagts. Moder-
na molekyldra metoder har gjort det mojligt att nér-
mare studera forhallandena i hybridzonen. Redan
tidigare har forskargruppen dar Keith ingér visat att
Overgangszonen kommit till i sen tid, efter senaste
istiden, déa de nordliga I6vsangarna invandrade fran
norr och de sydliga fran sdder, och man har kun-
nat klarldgga att det verkligen dr en hybridzon och
att det ar fyra specifika egenskaper som forandras
gradvis fran norr till soder.

Keith Larson dr en litet ovanlig doktor genom att
ha disputerat forst vid fyrtiofyra ars alder. I dagens
produktionsinriktade universitet dr det — i varje fall
inom naturvetenskaperna — numera mycket ovan-
ligt. Men det kénns bra att man fortfarande kan fa
mojlighet att genomfora spannande forskning dven
om man borjar sent i livet och har sysslat med an-
nat dessforinnan. Keith beskriver sin véig fram till
de fyra aren som forskarstuderande i Lund. Hans
ornitologiska bana boérjade som rovfigelsraknare
en host i Great Basin National Park i Nevada och
”From that autumn onwards I spent my life wat-
ching, counting, ringing, and following birds on
their epic migrations across the globe”. Ménga
ar pa olika fagelstationer och stricklokaler och
ett stindigt intresse att fordjupa sina kunskaper
gjorde att Keith gick den kurs i figelflyttning som
ges i Lund. Dér blev han s& doktorand med Staffan
Bensch, molekylirbiolog, och Susanne Akesson,
fagelflyttningsforskare, som handledare.

Keith bekréftar som sagt att zonen med ligre
bestandstithet i sodra Norrland sammanfaller med
den zon dir fyra egenskaper fordndras successivt
genom zonen och han kan ocksa klarldgga zonens
utstrackning. Det visade sig inte vara en zon med
parallella granser. Vid kusten var zonen bara ndgon
mil bred men blev successivt bredare mot norska
gransen ddr den var flera tiotal mil bred. Keith un-
dersokte om dalig miljo (biotop, klimat) kunde for-
klara att 16vsangarnas laga tithet i zonen, men inga
sadana faktorer kunde identifieras. Den forklaring
man fastnade for bygger i stéllet pa det faktum att
nordliga 16vsangare flyttar ostligt och dvervintrar i
Ostra och sddra Afrika medan de sydliga 16vsang-
arna flyttar vistlig till véstra Afrika. De kontinen-
tala svarthdttorna fick std modell. For dessa har
man med experiment visat att hybrider fran forald-
rar med olika neddrvda flyttningsriktningar far en
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riktning som ligger mitt emellan och darfor flyttar
till olampliga miljéer med sdmre dverlevnad. Keith
antar saledes att hybridlovsangare drabbas av sam-
ma fenomen. De hamnar nagonstans mellan de
Ostliga och vistliga 16vsdngarnas ¢vervintringsom-
raden och dér &r forhallandena ogynnsamma med
forhojd dodlighet som f6ljd. Indiciekedjan bestar
saledes av att egenskaperna som fordndras i nord-
sydlig riktning genom hybridzonen ar knutna till
skillnaderna i flyttningsriktning. Det saknas dock
fortfarande bevis. Visserligen har man visat att det
sannolikt inte finns ndgon motvilja mot rasbland-
ning vid parbildningen, men man kan inte utesluta
att blandparen producerar farre ungar. Denna al-
ternativa forklaring behandlas dock inte eftersom
man helt enkelt inte har nagra data om ungproduk-
tion och ungdverlevnad for hybrider jamfort med
rena nordliga respektive sydliga par. Det verkar
dock som om forskargruppen kommer att ta itu
med denna och flera andra dnnu inte 16sta fragor
i framtiden.

Eftersom Afrika spelar fundamental roll for 16v-
sangarna forsoker Keith ta reda pa vad de sysslar
med dér under vintern och om det &r nagra skillna-
der mellan nordliga och sydliga. Fjadrar som bildas
i Afrika analyseras med hjilp av stabila isotoper,
och skillnader i dessa isotoper kan indikera vilken
biotop faglarna vistats i och vilken foda de intagit.
Stickprovet dr dock litet, bara atta nordliga och nio
sydliga faglar, och dérfor kunde man inte sakerstal-
la ndgra uppenbara skillnader mellan raserna. Re-
dan tidigare hade man dock visat att raserna skiljer
sig med avseende pa isotopen kvdve-femton (15N).
Isotoperna visade att sju av individerna hade bytt
antingen lokal eller diet under Afrikavistelsen,
medan de Ovriga tio individerna hade vistats pa
samma lokal och dtit samma foda.

I en studie gr man mera i detalj in pa frdgan om
individer av de olika raserna soker sig till varandra
eller blandar sig utan atskillnad. Det vore inte helt
forvanande om det forsta géllde eftersom sydliga
anlidnder till hickningslokalen fore nordliga 16v-
sangare. Det man gjorde var att revirkartera och
fanga hanar och honor i ett trettiotal revir pa en
plats mitt i hybridzonen. Skillnaden mellan raserna
i hanarnas ankomsttid visade sig vara nio dagar.
For tjugo par lyckades man bestimma rastillhorig-
heten hos bada konen. Flyttningstypen bestimdes
med hjdlp av kvéve-femton i handpennorna num-
mer ett och tva. Det fanns ingen indikation pd att
lika sokte lika. Trots mer dn en veckas skillnad i
ankomsttid for hanarna bildade faglar fran de tva
raserna par med varandra utan &tskillnad. Lov-
sangaren skiljer sig dirmed fran svarthéttan som pa
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europeiska kontinenten har tva bestdnd med olika
flyttvanor som pa samma lokaler men inte blandar
sig med varandra.

Avhandlingen 6ppnar manga nya idéer inom stu-
diet av sekundéra hybridzoner och deras stabilitet
och rorlighet. Och nir lovsangarna dr utsugna pa
kunskap sé dr det bara att ge sig i kast med gul-
drlorna som ju har ett otal sekundéra hybridzoner
hela vdgen genom Palearktis bade i syd-nordlig
och vist Ostlig riktning!

SOREN SVENSSON
Biologiska institutionen, Lund

Maja Tarka, 2012: Evolutionary dynamics of
migration and breeding in wild birds: ge-
netic architecture, sexual conflicts and evo-
lutionary constraints. Filosofie doktorsavhand-
ling, Biologiska institutionen, Lunds universitet.
Maja.Tarka@biol.lu.se
For att fira sitt jubileum utgav Kvismare fagelsta-
tion 2011 boken Fdglar, forskning och naturvdrd
i Kvismaren under 50 ér. Hans Kéllander och jag
ombads att bidra med ett kapitel om forsknings-
resultaten. Vi gick igenom det som redovisats
i vetenskapliga uppsatser. Efter genomgangen
djirvdes vi att “utndmna Kvismare fagelstation
till den vetenskapligt frimsta bland de svenska
stationerna, namligen i kraft av det internationellt
sa framgangsrika trastsangarprojektet. Vid ingen
annan fagelstation har det genomforts ett sa stort
sammanhallet projekt med sadant vetenskapligt
djup och genomslagskraft, och det initierades av
personer som var och fortfarande ar aktiva vid
stationen.” Ritt eller fel ma diskuteras. Trastsang-
arprojektet har dock, alltsedan det startades 1983
av Staffan Bensch och Dennis Hasselquist, fram-
bringat den ena doktorsavhandlingen efter den
andra. Grundorsaken till de stora framgéngarna ar
naturligtvis sdvél langsiktigheten som omfattning-
en. Alltsedan starten har praktiskt taget varenda
trastsangare varit ringmaérkt, de flesta morfologiska
egenskaper uppmitta, parrelationerna faststéllda
och varje individs hickningsresultat bestdmt. Se-
dan 1987 har blodprover tagits med f6ljd att varje
individs genetiska egenskaper och dessas koppling
till Gvriga egenskaper har kunnat studeras. Och
2012 var det Maja Tarka som steg upp ur dimmor-
na over Kvismarens gyttjiga vassar och lade fram
sin avhandling i det akademiska ljuset.

Manga av de egenskaper man har att géra med
ar kvantitativa, vilket innebér att de styrs av tio-
tals eller kanske hundratals olika gener. Att hitta
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dessa gener och koppla deras gemensamma verkan
pé en viss egenskap ér extremt svart och kompli-
cerat. Ofta dr det svart nog att ens identifiera var
i arvsmassan som en egenskap har sin genetiska
hemvist. Vinglédngd 4r en sddan kvantitativ egen-
skap som har stor ekologisk betydelse och darfor
rimligen bor vara utsatt for betydande selektions-
tryck. I den aktuella avhandlingen har man lyckats
identifiera platsen i kromosomen dér generna for
vinglangd finns. Och det &r forsta gdngen man gjort
detta hos en vild djurpopulation, och faktiskt forsta
gangen hos ryggradsdjur éver huvud taget.

Eftersom man kénner till alla trastsingares an-
komstdatum, vingldngd, stjartlingd, vingform,
kroppsstorlek och skallform samt deras inbordes
slaktskapsforhédllanden kunde man undersdka om
ankomstdatum var genettiskt kopplat till nadgon av
de morfologiska egenskaperna. Dessa dr ndmligen
fundamentala for hur bra en fagel klarar flyttning-
en, och ankomstdatum &r ett av de bésta matten pa
héckningsframgéng eftersom man vet att ju tidiga-
re datum, desto bittre framgang. De morfologiska
egenskaperna ingar i ndgot man kallar “flyttnings-
syndromet”, en hypotes som sdger att ldng och
spetsig vinge, liten kropp, kort stjért och langsmal
skalle ar fordelaktiga for sadan langflyttning som
trastsdngarna genomfor. Man visade att ankomst-
datum é&r arftligt, men fann dock inga genetiska
kopplingar till de morfologiska egenskaperna,
vilket innebar att ankomstdatum kan anpassas till
miljoforandringar (klimat, fodotillgdng, mm.) utan
att begriansas av morfologin. Detta kan vara en stor
fordel i en fordnderlig viérld, t.ex. vid klimatfor-
dndringar. Men det visar samtidigt att flyttnings-
syndromet kanske inte giller inom en art utan bara
mellan arter, alltsa bara mellan langflyttande arter
och stannfaglar. I studien kunde man visa att det ar
samma gener som styr vingldngden hos hanar och
honor. Men man visar ocksé att selektionen arbetar
for att ge hanarnas ldnga vingar och honorna korta
vingar. Hanarna gynnas av langa vingar bl.a. for
att hinna forst till hdackningsplatsen, vilket inte ar
riktigt lika viktigt f6r honorna som kan rdkna med
att bli parade dven om de anlidnder litet senare till
de promiskudst parningsvilliga hanarna. Honorna
missgynnas ddremot av ldnga vingar; i den tita
vassen dr rorlighet och mandverférméga och darfor
korta vingar det bista. Har finns alltsa en genetisk
konflikt mellan konen. Denna konflikt innebér att
det naturliga urvalet inte kan optimera vinglanden
for ndgondera konet utan bada fir leva med den
bédsta kompromissen.

Den uppsats som nog mest attraherar vanliga
ornitologer och flyttintresserade sarskilt bygger pa



trastsdngare som forsetts med sa kallade geoloka-
torer, pd svenska ofta kallade ljusloggar. En artikel
om sadana finns i Vir Fagelvirld nr 4, 2012. En
ljuslogg dr en anordning som fésts pa fageln och
som innehaller en klocka med datumfunktion, en
ljussensor och ett minne, som registrerar datum
och klockslag for dag och natt. Fran detta kan
man rikna ut fagelns position varje dag om man
lyckas aterfanga den och avldsa informationen nir
den aterkommer efter vintervistelsen. Man satte
ljusloggar péa 35 hanar av trastsangare och fick till-
baka data fran atta individer f6r minst nio méanader,
dvs. for hostflyttning och vintervistelse, och for sex
av dessa fick man med dven varflyttningen. For tvd
individer kunde man bara registrera hostflyttningen
eller del av den. Med mindre individuella avvikel-
ser framkom f6ljande monster. Alla utom en flog
Oster om Alperna. De passerade sedan Medelhavet
inom en relativt smal zon centrerad kring Italien.
Flyttningen var mycket snabb och direkt och utan
ndmnvirda stopp. Flyttningen kunde gé i ett svep
over bade Medelhavet och Sahara. Kortare rast-
ningar forekom dock bade fore hoppet 6ver denna
barridr och vid sodra Medelhavskusten fore hop-
pet 6ver Sahara. Overvintringsomradet var mycket
stort trots att faglarna alla kom fran samma héck-
ningsplats. Grovt kan man sdga att hela véstra
halvan av Sahel och sdder ddrom utgdr potentiellt
overvintringsomrade; en individ holl till sa langt
soderut som i Kongobickenet fran december till
april, men en annan individ dvervintrade mycket
nordligt, dnda vid Chad, déir det 4r okenartat. Ge-
mensamt var ockséd att de hade tvd olika platser
dér de vistades flera veckor till manader och flyt-
tade en géng fran den ena till den andra, vid den
ena ruggade de och vid den andra stannade de till
vérflyttningen. Avstdndet mellan dessa platser var
i medeltal c. 200 mil. Flyttningen fran hackplats
till ankomsten i Afrika gick som sagt snabbt och
bestod av ett tiotal vilodagar och ungefdr dubbelt
sa manga flyttdagar med bara korta raster. Raknat
enbart pa de dagar da faglarna bara flyttade utan
att ta nagra langre raster (ungefar fem av dagarna)
blev medelhastigheten nittio mil om dagen. Denna
hastighet var densamma hdst och var, men pa host-
flyttningen tog faglarna nagra extra rastdagar och
nagra farre flyttdagar, varfor totala flyttningen pa
hosten blev ungefir tio dagar ldngre dn den manad
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som varflyttningen tog. Maja konstaterar att det
vidstrickta dvervintringsomradet for individer fran
en lokal population tyder pa en uppseendevickan-
de brist pa samstdmmighet och foreslar att det kan
bero pa att Kvismarens population &r sa ung, eta-
blerad for bara ungefér femtio ar sedan, och kanske
har skapats av invandrare fran manga olika popula-
tioner med olika dvervintringsomraden. Men detta
vet vi inget om, och det finns for dvrigt rtt lite
hos andra arter av trastsangarens slag som tyder pa
att samma hickningsomrade tenderar att medfora
samma Overvintringsomrade annat &n i mycket stor
skala.

Att kunna genomfora denna typ av genetiska stu-
dier beror pé att man har en s fantastisk kunskap
om alla individers inbérdes sléktskapsforhéllan-
den, och jag kan inte lata bli att citera det stycke
i avhandlingen dér detta underlag beskrivs. ”Vart
slakttrdd bestar av 550 registreringar med upp till
sju generationer. Detta omfattar 210 moderskap,
214 faderskap, 92 helsyskon, 238 syskon pa mo-
dersidan, 146 halvsyskon pad moderssidan, 277
syskon pa faderssidan, 185 halvsyskon pa faders-
sidan, 89 mormodrar, 80 morfader, 99 farmodrar
och 102 farfader.” Imponerande. Maja jamfor sina
resultat med de fran tio andra langtidsstudier av
liknande slag. En av dessa studier dr ocksd svensk,
namligen Uppsala universitets projekt om hals-
bandsflugsnapparen pa Gotland. Den omfattar nés-
tan sju tusen individer med kdnda sldktband, 6ver
tio tusen madtta och védgda faglar och dubbelt si
manga generationer som trastsangarnas sju. Hals-
bandsflugsnapparna har ocksa producerat den ena
doktorsavhandlingen efter den andra. Bada dessa
svenska studier visar vilka fantastiska mojlighe-
ter till studier av evolution och genetisk bakgrund
till egenskaper och beteenden det finns om man
kénner faglarnas sléktskap langt bakat i tiden och
kontinuerligt registrerat deras fortplantning, mor-
fologi och fysiologi samt tagit prover for genetiska
analyser. Dessa databaser gor det mojligt for varje
ny doktorand i projekten att redan fran borjan ha
en utgangspunkt som &r helt enastdende, och det
ar bara att hoppas att Kvismarens trastsangare kan
studeras lika intensivt och kreativt i framtiden som
hittills.
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