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Abstract

Introduction
)ield identi¿cation oI birds aPong birders1 could 
be considered a strict, systePatic coPparison oI a 
nuPber oI speci¿c characters IroP a ¿eld guide to 
the actual bird obserYed �Ior an exaPple oI such 
a scienti¿c account, see Andersson 2012�. Such 
characters include color oI speci¿c parts oI the 
bird, the shape oI dots on the pluPage, the length 
and shape oI the bill, etc. An alternatiYe approach 
to ¿eld identi¿cation is using a perhaps less pre-
cise Pethod, such as PoYePent patterns or pos-
ture, Zhich Pight be as characteristic, but harder 
to speciIy. This latter approach, Zhich is Painly 
based on general iPpressions rather than speci¿c 
characters, is oIten reIerred to as jizz.

The releYance oI Mi]] in birdZatching has been 
discussed �see, Ior exaPple, SharrocN 1984� and 
has iPportant iPplications Zithin scienti¿c stud-
ies, Ior exaPple Zhen eYaluating bird surYeys. The 
results IroP tZo diIIerent obserYers Zithin a study 
Pight diIIer iI one bases his identi¿cations Painly 
on Mi]], Zhile the other uses distinct characters Ior 
identi¿cation.
1 SoPetiPes a distinction is Pade betZeen birders and birdZatch-
ers, Zhere birders are those that striYe Ior Pany species and see bird-
Zatching as a sport �Nilsson 2006�. ConseTuently, Ze use the Zord 
birders throughout the paper Ior clarity reasons, hoZeYer our discus-
sion Pight apply to both groups, iI such a distinction is necessary.
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HoZeYer, Mi]] is not exclusiYely used aPong 
birders, it is also used Ior other species groups such 
as Posses, plants and bats �de Jong 1994, Ellis 
2011�. Ji]] based on si]e and PoYePent patterns 
Pight also be used to distinguish species Zithin 
other groups, such as butterÀies and PaPPals 
other than bats.

The discussion oI Mi]] also brings insights into 
the scienti¿c discussion oI NnoZledge, in particu-
lar lay people NnoZledge, as opposed to scienti¿c 
NnoZledge �see Lerner and Tunyn 2010 Ior one ex-
aPple oI this distinction�.

This study Zill analy]e the Peaning oI soPe oI 
the de¿nitions oI Mi]] that exist, and discuss the 
iPplication oI these de¿nitions to birdZatching. 
Also, a coPparison Zith other Ninds oI NnoZledge 
iPportant in conserYation biology or ornithology, 
such as traditional NnoZledge, Zill be Pade.

The research Tuestions are�
HoZ is Mi]] de¿ned and Zhat Nind oI NnoZledge 

is Mi]]"
Is the NnoZledge oI Mi]] transIerable to others 

and is it possible to giYe a strict and systePatic ac-
count oI Mi]]"

What are the iPplications oI acNnoZledging Mi]] 
as NnoZledge used Ior bird surYeys and NnoZledge 
studies"
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De¿nition of jizz
The coining oI the terP Mi]] is ascribed to Tho-
Pas AlIred CoZard in his Bird Haunts and Nature 
MePories IroP 1922 �WeaYer 1981, CaPpbell & 
LacN 1985�.2 One attePpt to characteri]e Mi]] in 
CoZard¶s text is the IolloZing passage�

³$t 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 Àight, or maybe note, is the reply. 
<es, 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.” 
�CoZard, 1922�.

Crucial in CoZard¶s thoughts, and echoed in the 
Iurther discussion oI Mi]], is that Mi]] is based on ex-
perience. Since then, there seePs to haYe eYolYed 
seYeral interpretations oI the terP and an analysis 
oI these is reTuired.

Ji]] depends on speci¿c characters that could 
be obserYed scienti¿cally, but Mi]] is rather a con-
gloPerate oI seYeral characters together Zith the 
oYerall iPpression �Zhich Pight not be strictly 
scienti¿c, but still leads to a correct identi¿cation�. 
This is characteri]ed in the tZo IolloZing Tuota-
tions de¿ning Mi]]�

Ji]]   ³the overall impression which a bird gives 
an observer, enabling an e[perienced 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.” �WeaYer 1981�

Ji]]   ³is 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 µelegant¶, µpowerful¶, 
µimpressive¶ etc. 'espite its abstract connotations, 
jizz can enable a bird to be recognised instantly 
without recourse to critical e[amination 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 ³PaMestic´, ³elegant´ or ³poZerIul´ iPpres-
sion is hard to translate into speci¿c characters. 
Other characters, Ior exaPple iI the bird seePs 
to lacN any distinctiYe pluPage Ieatures, could be 
seen as an approxiPation oI Iacts about pluPage 
2  HoZeYer, other etyPological roots haYe also been suggested, 
such as the use oI the Zord ³giss´ during the Second World War Zhen 
spotting Pilitary aircraIts �see McDonald 1996 Ior a good introduc-
tion to the etyPology oI the Zord Mi]]�.

taNen IroP a ¿eld guide. )urtherPore, there seeP 
to be Zider, as Zell as narroZer, interpretations oI 
the terP, Zith reIerence oI the aPount oI charac-
ters included. As an exaPple oI a narroZ interpre-
tation, Yan DuiYendiMN �2010� de¿nes the terP in 
his glossary�

Ji]]   ³general impression of size and posture” 
�Yan DuiYendiMN 2010, p. 7�

SYensson �1995� IaYors a slightly Zider interpre-
tation, but also Tuestions the Zidest interpretations 
as being too Zide�

Ji]] �Habitus�   ³µsize, proportions and pos-
ture¶ �i.e. roughly µgestalt¶�, but could also include 
¶movement pattern¶ and style¶” �SYensson 1995, 
our translation IroP SZedish�.�

As an exaPple oI the Zidest interpretations, 
BloPdahl et al. �2003� present the IolloZing de¿-
nition in their booN on seabirds�

Ji]]   ³the overall impression, created by size, 
Àight, plumage, behavior and general appear-
ance.” �BloPdahl et al. 2003, p. 13, our translation 
IroP SZedish�.4

Another Yersion oI a Zide interpretation is oI-
Iered by UllPan �1995��

Ji]] �Habitus�   ³the 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 Àock, Àock composition, 
which bird chases it, how it reacts to different 
weather situations etc. $ll these outer factors con-
tribute to create a comple[ general impression of 
the bird, its habitus.” �UllPan 1995, our transla-
tion IroP SZedish�5

In this latter de¿nition, Pore than Must the bird 
is included in the eYaluation, such as the sur-
roundings. The surroundings Pight be an iP-
plicit part eYen oI the other Pore narroZ de¿ni-
tions. )or exaPple, birders at their Zell-NnoZn 
site can eYaluate si]e Pore easily than Zhen at 
a noYel site.

3  Ji]] �Habitus�   ´storleN, proportioner och hnllning´ �dYs. unge-
Ilr ´gestalt´� Pen Nan lYen inneIatta ´r|relseschePa´ och ´stil´ 
�SYensson 1995�.
4  Ji]]   oPIattar det saPlade intrycNet aY en Ingel, soP sNapas aY 
storleN, ÀyNt, drlNt, beteende och allPlnt upptrldande. �BloPdahl et 
al. 2003�
5  Ji]] �Habitus�   NoPbinationen och helheten aY en Ingels stor-
leN, byggnad och proportioner, dess Ilrger och P|nster, dess sltt att 
r|ra sig och Yar den r|r sig ± i YilNen PilM|, pn YilNen h|Md etc. ± 
ÀocNstorleN, ÀocNsaPPanslttning, YeP den Magas aY, hur den reag-
erar pn oliNa Yldersituationer etc. Alla dessa yttre IaNtorer bidrar till 
att sNapa en NoPplicerad helhetsbild aY Ingeln, dess habitus. �UllPan 
1995�
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The importance of jizz
In birdZatching, there are at least three explana-
tions Ior the iPportance oI Mi]] in species identi¿ca-
tion. )irst, Mi]] is paraPount6 in ¿eld identi¿cation 
oI birds� second, Mi]] can be used diagnostically as 
a starting point� third, Mi]] is an aid to solYe dileP-
Pas Zhen a bird oI a certain species deYiates IroP 
the ³norPal´ characters.

In particular types oI birdZatching, Mi]] Pight 
be paraPount in species identi¿cation. Ji]] seePs 
to be heaYily relied on Zhen counting sea birds 
�Bister 2002� BloPdahl et al. 2003�, and, accord-
ing to Harrison �1983�, Mi]] is one oI the Post iP-
portant characters Zhen Zatching seabirds. In both 
BloPdahl et al. �2003� and Harrison �1983� there 
are explicit Mi]] descriptions Ior species groups, or 
species. This is due to the Iact that seabirds are oI-
ten seen Ior a short period oI tiPe, in storPy con-
ditions, and�or across long distances. Counting oI 
species on Pigration could also rely on Mi]], espe-
cially Zhen large ÀocNs oI Pixed species pass the 
obserYer during short tiPe periods. UllPan �1995� 
also claiPs that Ior easily distinguished species, 
Mi]] Pight be proper to use as the only guidance in 
species identi¿cation.

The Pethod oI using Mi]] as ³¿nding that odd-
one-out´ �SharrocN 1984, BloPdahl et al. 2003� 
seePs to be iPportant Zhen looNing Ior rare birds. 
A study in Zhich experienced SZedish birders par-
ticipated, Mi]] Zas considered crucial by seYeral oI 
theP in choosing Zhich indiYidual in a ÀocN that 
Pight be a rare species �Bister 2002�. Without 
Pentioning the terP Mi]], DaYid Sibley talNs in a 
siPilar Panner �Penn 2002�. Ji]] is then used as 
the ¿rst step and speci¿c characters are then used 
to Iully decide or proYe Zhich species it is �Bister 
2002� Bourne 1984�.

Ji]] can also be used to con¿rP Yariation Zithin 
a bird species. An odd-looNing or odd-sounding in-
diYidual that has the Mi]] typical Ior a Zell-NnoZn 
species could then be properly identi¿ed as belong-
ing to the Zell-NnoZn species �Anders EriNsson in 
Bister 2002�. )or exaPple, by using Mi]], a Pelan-
istic CoPPon SNylarN Alauda arYensis, Zould not 
be Pisidenti¿ed as a BlacN LarN Melanocorypha 
yeltoniensis.

Still, one has to be cautious interpreting Mi]]. 
An exaPple is obserYations oI odd Àush behaYior 
in CoPPon Snipe Gallinago gallinago �Lerner 
2011�. The oYerall iPpression oI the Àush behaY-
ior Zas interPediate betZeen CoPPon Snipe and 
Great Snipe Gallinago media. SoPe aspects oI Mi]], 

6  See also SharrocN 1984, Zho considers Mi]] to be ³a real aid´ 
Zhich is not as strong as our terP ³paraPount´.

Ior exaPple a short Àush distance, resePbled Great 
Snipe, Zhereas ]ig]agging Àight indicated CoP-
Pon Snipe. In this case, speci¿c pluPage charac-
ters Zere needed to clearly identiIy these birds as 
actually belonging to CoPPon Snipe.

Clearly Mi]] recognition does not constitute an 
absolute solution Ior de¿nite identi¿cation oI all 
species and on all occasions, but in soPe situations 
it is liNely to be Iully adeTuate. ConseTuently in 
other situations Ze Zill need Pore distinct charac-
ters to PaNe a certain species identi¿cation. 

Use oI Mi]] Pight be Pore iPportant in bird-
Zatching than in other branches oI species Zatch-
ing. With regard to plants and Posses, Ellis �2011� 
obserYes that in the end, speci¿c characters are 
Pore iPportant than Mi]]. There is an iPportant 
diIIerence betZeen studies oI plants and Posses 
on the one hand, and birds on the other. Standing 
plants proYide Iar Pore opportunities Ior close in-
spection than PoYing aniPals. This iPplies that Ior 
bird surYeys oI Àying�distant birds, obserYers can-
not aYoid being Iorced to rely on Mi]] to a certain 
extent.

Implications for evaluating bird survey 
techniTues
The Yariability aPong obserYers in species identi¿-
cation during bird surYeys has preYiously been dis-
cussed �see, Ior exaPple, )aanes & BystraN 1981� 
Robbins & Stallcup 1981�. In the coPpilation oI 
types oI identi¿cation problePs Pade by Rob-
bins & Stallcup �1981�, reliability oI Mi]] Zas not 
Pentioned, although experience aPong obserYers 
Zas discussed. A certain leYel oI training seePs 
to reduce obserYer Yariability �)aanes & BystraN 
1981�. II such training Peans that one rely Pore 
on Mi]], as stated by CoZard �1922�, the nuPber 
oI species identi¿ed by Mi]] and the nuPber oI ob-
serYations taNen using Mi]] needs to be stated Ior 
each obserYer, so that obserYer Yariability can be 
eYaluated. II identi¿cation by Mi]] is alloZed in a 
speci¿c study, it Zill IaYor experienced, older ob-
serYers in bird surYeys. On the other hand, an older 
obserYer Pight haYe reduced hearing and�or Yision 
coPpared to a younger obserYer �)aanes & BystraN 
1981�.

The nature of jizz as knowledge
Ji]] is a practically acTuired, experience-based 
NnoZledge Painly held by sNilled birders. Ji]] is 
a continuuP IroP basic, shalloZ statePents such 
as ³it¶s a sPall bird´, to alPost precise characters 
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oI the pluPage or proportions. The NnoZledge is 
dynaPic, based on earlier experiences and created 
IroP the suP oI all the obserYations oI birds by 
an obserYer. By de¿nition, Mi]] is Pore precise and 
Pore useIul Zith a Zell-experienced birder than a 
less experienced birder. One should alZays be cau-
tious using Mi]], understanding that species iden-
ti¿cation alZays has an elePent oI not seeing all 
details �Penn 2002�. On the other hand, it seePs 
that the Pore one NnoZs, the Pore one relies on 
Mi]] �CoZard 1922�. ConseTuently, it is liNely that 
the less-experienced birder Zill be Pore heaYily re-
liant on detail characteristics, than on Mi]].

Besides scienti¿c NnoZledge, other Ninds oI 
NnoZledge are iPportant Ior conserYation biology 
or ornithology. These include the experience-based 
NnoZledge oI sNilled birders as Zell as the tradi-
tional NnoZledge oI people Zith close relation-
ships Zith biological diYersity. The sNilled birders¶ 
NnoZledge is Ior exaPple iPportant in distinguish-
ing species and recording occurrence. This is ex-
ePpli¿ed by this discussion about Mi]]. Traditional 
NnoZledge or rather traditional ecological NnoZl-
edge is one terP oI Pany regarding the NnoZledge 
oI local and indigenous coPPunities about nature 
�see Lerner & Tunyn 2010 Ior a Iurther discus-
sion on the Yarious terPs�. It is Post oIten seen 
as a general terP Ior experience-based NnoZledge 
concerning biodiYersity and the local enYironPent 
held by hunters, trappers, artisanal ¿sherPen, etc., 
that helps theP to surYiYe in an area. Traditional 
NnoZledge and custoPary use oI the landscape is 
highlighted as an iPportant coPponent oI conser-
Yation and sustainable use oI biological diYersity 
in seYeral contexts, Ior exaPple the UN ConYen-
tion on Biological DiYersity7. People Zith a direct, 
intense and close relationship Zith biological re-
sources and the surrounding landscape gather Yast 
NnoZledge oI biological iPportance, eYen iI it is 
not strictly scienti¿c. During 2012, an interna-
tional body, the IntergoYernPental Science-Policy 
PlatIorP on BiodiYersity and EcosysteP SerYices 
�IPBES�8, Zas IorPed Zith the purpose oI gath-
ering and coPbining NnoZledge IroP diIIerent 
sources and people, to produce a solid basis Ior 
planning and eYaluating sustainable use, and con-
serYation, oI biological diYersity.

There are siPilarities betZeen Mi]] NnoZledge, 
and traditional NnoZledge, as they are both exaP-
ples oI NnoZledge held by µlay people¶. It is, hoZ-
eYer, Zorth pointing out that birders, no Patter hoZ 
sNilled they are, in Pany cases are to be considered 
7  http���ZZZ.cbd.int�traditional�
8  http���ZZZ.ipbes.net�

as lay people and not acadePic proIessionals in or-
nithology or ¿eld surYeys. It is Painly a Patter oI 
one¶s perspectiYe on Zho are proIessional or lay 
people. HoZeYer, both terPs could be de¿ned Zide 
and narroZ and the Peaning oI the concept is hard 
to explicitly de¿ne.

Transferable knowledge?
Is NnoZledge oI Mi]] transIerable betZeen birders, 
and iI so, hoZ should this be achieYed" SoPe, liNe 
Ellis �2011�, hold this NnoZledge to be soPething 
Pystic, and thereIore non-transIerable. BloPdahl 
et al. �2003� describes it both as ³uniTue´ and non-
replaceable ³by any booN´. Still, Ze Zould liNe to 
argue that at least soPe aspects oI Mi]] are transIer-
able, either orally or through Zritten text. We base 
this on eYidence oI the use oI Mi]] in ¿eld guides. 

In seabird identi¿cation guides, both Harrison 
�1983� and BloPdahl et al. �2003� describe Mi]] in 
a technical Panner, Zhich Peans that soPe aspects 
oI the NnoZledge could be transIerable to others. 
In general ¿eld guides, aspects oI Mi]] are oIten 
Pentioned but not explicitly stated as a descrip-
tion oI Mi]] �see Ior exaPple SYensson et al. 2009�. 
HoZeYer, in a recent ¿eld guide �GeMl 2012�, Mi]] is 
explicitly stated Zith a description Ior each species 
under the heading ³Mi]]´.

This iPplies that Mi]] as NnoZledge is transIer-
able in at least soPe aspects. The best Zay to trans-
Ier this NnoZledge Pay be diI¿cult to state� soPe 
Mi]] is probably possible to transIer through Zrit-
ten IorP, Zhile other aspects Pight best be orally 
transIerred in the ¿eld, especially Zhen coPparing 
Zith birds actually obserYed. Still, a large propor-
tion oI Mi]] is dependent on indiYidual experience, 
Ior exaPple to understand the descriptions in the 
¿eld guide. As such, Mi]] should perhaps be con-
sidered a Pixture oI transIerable parts and details 
acTuired through one¶s oZn experience.

Implications for knowledge studies
The concept oI Mi]] is interesting, as it can be YieZed 
as an exaPple oI acadePic�proIessional NnoZledge 
based on extensiYe ¿eld experiences rather than 
scholarly learning. HoZeYer, Zhile Mi]] can be con-
sidered a coPponent oI acadePic NnoZledge, it is 
gathered in the saPe Panner as local and traditional 
NnoZledge. A sNilled hunter gathers a Yast NnoZl-
edge about the behaYior oI gaPe through long 
terP practical experience Zhile hunting. He does 
not taNe notes or analyse the result Zith statistics 
�neither do Post ¿eld ornithologists Zhen it coPes 



77

to ¿eld characteristics�, Post oI the NnoZledge is 
stored in the Pind oI the indiYidual.

Traditional NnoZledge is oIten reIerred to as 
silent or tacit NnoZledge, since it is seldoP easy 
to describe in Zords. It has, hoZeYer, been argued 
that it Pight Must be a Patter oI the researcher haY-
ing a releYant and deep enough insight into the sub-
Mect studied. To be able to study and describe the 
subMect in Zords, one needs to haYe both the aca-
dePic sNills to study the phenoPenon and a practi-
cal experience and insight oI the actual craIt, e.g. 
birdZatching, hunting or handy-craIt. In a sense, 
Mi]] is a siPilarly silent NnoZledge, and conse-
Tuently diI¿cult to grasp and understand by people 
unacTuainted Zith birdZatching. EYen though ¿eld 
identi¿cation oI birds seePs to be sub-conscious, 
it is Post liNely an actiYe, but reÀexiYe, analysis 
oI the presence or absence oI a nuPber oI speci¿c 
characteristics. AIterZards, the explanations oI 
hoZ diIIerent bird species are distinguished are 
siPple to coPPunicate betZeen birders, but oIten 
Yery hard to penetrate Ior non-birders. This, hoZ-
eYer, constitutes a possible probleP in Yalidating 
results. HoZ do you critically reYieZ the ¿eld iden-
ti¿cation process and the use oI ³subconscious´ de-
terPination oI species"

Conclusion
To conclude, birders alZays rely, Pore or less, on 
Mi]] in their identi¿cation oI species. HoZeYer, this 
Pight be a Iactor that needs to be coPpensated 
Ior in studies Zhere seYeral diIIerent obserYers 
are used. )urtherPore, Mi]] is experience-based 
NnoZledge, Zhich only to soPe extent is transIer-
able betZeen birders. While there has been soPe 
discussion as to the Yalue oI Mi]] Ior species identi-
¿cation, Ior soPe actiYities, such as counting sea-
birds, Mi]] is regarded as an iPportant and reliable 
Pethod oI species identi¿cation. ConseTuently, 
Mi]] has a practical Yalue in scienti¿c studies and 
Zhat this Yalue constitutes Pight need additional 
clari¿cation.

We haYe also tried to shoZ that the discussion oI 
Mi]] as a source oI NnoZledge Pight also haYe iP-
plications Ior the debate on the Yalue oI traditional 
NnoZledge and other Ninds oI lay people¶s NnoZl-
edge in conserYation biology and other scienti¿c 
disciplines.
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Sammanfattning
ArtbestlPning aY Inglar Nan antingen baseras pn 
en systePatisN och noggrann analys aY speci¿Na 
NaraNtlrer ur en IngelhandboN, snsoP nlbbIorP 
och nlbbllngd, eller ocNsn genoP en Per ospeci¿N 
Petod soP tar hlnsyn till Nroppshnllning och den 
allPlnna Nlnsla Pan Inr aY Ingeln. Det senare be-
nlPns oIta internationellt soP Mi]] eller pn sYensNa 
habitus.

Den hlr studien aYser att studera hur ordet Mi]] 
de¿nieras saPt YilNen typ aY NunsNap det lr. Dess-
utoP analyserar Yi oP NunsNapen gnr att |YerI|ra 
Pellan sNndare och Mi]] betydelse I|r artbestlP-
ning, IngelinYenteringar och studier aY NunsNaps-
begreppet.

Ji]] soP begrepp introducerades 1922 aY Tho-
Pas AlIred CoZard �CoZard 1922�, soP redan 
Irnn b|rMan NlargMorde att Mi]] Yar erIarenhetsba-
serat och bestod aY en saPPanlagd Nlnsla aY hur 
Ingeln uppleYdes. Senare har det utYecNlats en snlY 
de¿nition soP Nan besNriYas soP en saPPanlagd 
Nlnsla aY storleN och hnllning �Yan DuiYendiMN 
2010� och Yidare de¿nitioner soP tar hlnsyn lYen 
till aspeNter soP ÀyNtsltt och habitat �BloPdahl 
P.À. 2003, UllPan 1995�.

Betydelsen av jizz
I litteraturen IraPhnlls att Mi]] inoP IngelsNndning 
Nan anYlndas pn tre sltt� att Yara aYg|rande I|r ar-
tidenti¿ering, att Yara ett diagnostisNt YerNtyg I|r 
att hitta rariteter eller en hMllp att l|sa dilePPan 
nlr det ¿nns Potstridiga NaraNtlrer hos en oNlnd 
Ingel.

Det I|rsta slttet har st|d aY haYsIngelsNndning 
och i Yiss Pnn strlcNrlNning, dlr obserYationstiden 
och -betingelserna oIta inneblr att Ilrre NaraNtlrer 
Nan uppIattas. Det andra slttet I|resprnNas bland 
artMlgare soP en anYlndbar Petod att hitta rarite-
ter i stora ÀocNar. Nlr indiYiden sNilMts ut Iortsltter 
IngelsNndaren att pr|Ya de oliNa NaraNtlrerna. Det 
tredMe slttet NoPPer till anYlndning exePpelYis 
nlr IelIlrgade Inglar studeras. SoP ett exePpel pn 
sYnrigheten Ped Mi]] Nan Yara obserYationer aY in-
terPedilra beteenden Pellan arter �Lerner 2011�.

Ji]] YerNar Yara Per YlrdeIullt inoP IngelsNnd-
ning ln inoP andra aNtiYiteter dlr arter studeras. 
Ellis �2011� har i sin studie Nring Ylxt- och Pos-
sNndning sett att i slutlndan sn lr det lndn NaraN-
tlrerna soP blir aYg|rande. Med Ylxter I|religger 
docN en helt annan P|Mlighet att studera deP i de-
talM ln Yad det g|r Ped r|rliga Inglar.

.onsekvenser för inventeringar
OPIattningen aY hur PycNet Pan anYlnder sig 
aY Mi]] Yarierar Pellan oliNa IngelsNndare och Nan 
dlrI|r NoPPa att pnYerNa resultaten Irnn inYente-
ringar soP bygger pn Àera obserYat|rer. Andelen 
Mi]]-bestlPda Inglar i relation till andelen NaraNtlr-
bestlPda Inglar per obserYat|r b|r Yara nngot soP 
tas hlnsyn till i saPband Ped utYlrderingar aY in-
Yenteringar.

Vad är jizz för kunskap?
KunsNap oP Mi]] lr praNtisN och erIarenhetsbase-
rad. Dess uttrycN Yarierar Pellan att oPIatta ytliga 
associationer soP ´det lr en liten Ingel´ till nlstan 
precisa NaraNtlrer Ped aYseende pn drlNt eller pro-
portioner. KunsNapen lr dynaPisN och utYecNlas i 
taNt Ped |Nad erIarenhet.

Ji]] lr Per anYlndbart hos en erIaren IngelsNn-
dare ln en oerIaren eItersoP bredden pn NunsNa-
pen |Nar Ped erIarenheten. )|rsiNtighet b|r iaNttas 
Yid anYlndandet aY Mi]] dn YarMe obserYation aY en 
Ingel har ett drag aY att inte Yisa alla Iullstlndiga 
NaraNtlrer hos Ingeln �Penn 2002�. CoZard �1922� 
hlYdar docN att Ped |Nad erIarenhet sn I|rlitar sNn-
daren sig Per pn Mi]]. Alltsn, den oerIarna sNndaren 
I|rlitar sig Per pn speci¿Na detalMer, Pedan den er-
Iarna I|rlitar sig Per pn upplevelsen, Mi]].

Vid sidan aY YetensNaplig NunsNap sn ¿nns det 
andra typer aY NunsNap soP Nan Yara YiNtiga inoP 
naturYnrden. Vi har hlr belyst IngelsNndares Mi]]-
NunsNap Pen det ¿nns ocNsn traditionell NunsNap 
soP enligt )N�s KonYention oP biologisN Pnng-
Iald Nan Yara YlrdeIull och sNa beYaras �I|r en in-
blicN i begreppet traditionell NunsNap se Lerner & 
Tunyn 2010�.

Traditionell NunsNap lr en saPlingsterP I|r 
erIarenhetsbaserad NunsNap Ped aYseende pn 
biologisN PnngIald och dess oPgiYning. Ji]]-
NunsNap och traditionell NunsNap pnPinner oP 
Yarandra pn Àera sltt, t.ex. att dess blrare oIta lr 
icNe-aNadePisNt sNolade i dessa oPrnden och att 
de till en stor del utgnr Irnn den praNtisNa erIa-
renheten.

br jizz-kunskap överförbar?
Är Mi]]-NunsNap |YerI|rbar" Trots att det ¿nns 
arguPent Pot, dn erIarenheter sNilMer sig Pellan 
sNndare, Yill Yi hlYda att ntPinstone delar aY Nun-
sNapen lr |YerI|rbar Pellan sNndare. Vi grundar 
detta i att besNriYningar aY Mi]] I|reNoPPer bnde 
i speci¿Na bestlPningsguider I|r haYsInglar soP 
i Yissa Per generella IllthandblcNer �GeMl 2012�. 
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Det NrlYs docN en grundNunsNap I|r att Nunna I|r-
stn och ta ePot I|rPedlad NunsNap.

.onsekvenser för studier av olika sorters kunskap
Ji]]-NunsNap lr intressant att studera eItersoP den 
utg|rs aY ett Pellanting Pellan YetensNaplig Nun-
sNap och traditionell NunsNap. De har YetensNap-
liga drag eller drag aY expertis, Pen lr byggda pn 
egen praNtisN erIarenhet. Precis soP traditionell 

NunsNap stannar den oItast inoP IngelsNndaren och 
lr sYnr att I|rPedla till en utoPstnende. DocN Yisar 
denna studie pn YiNten aY att tydligg|ra denna tysta 
NunsNap.

SaPPanIattningsYis hlYdar Yi att det lr YiNtigt 
att YetensNapligt studera inneb|rden aY begreppet 
Mi]] I|r att blttre I|rstn dels hur Inglar artbestlPs 
och dels hur Yi sNa se pn YetensNapen och dess rela-
tion till andra NunsNapssysteP.
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Abstract

Introduction
Large nuPbers oI arctic-breeding Zaders spend 
the non-breeding season at Iood-rich coastal sites 
along the East Atlantic ÀyZay, such as Pany oI 
the Calidris species, Turnstone $renaria interpres, 
Grey PloYer Pluvialis sTuatarola and Bar-tailed 
GodZit Limosa lapponica �AlerstaP 1990, Piers-
Pa 1997�. In late spring they depart IroP Iood-
rich staging sites in north-Zest Europe toZards 
breeding grounds on the tundra. Most oI the birds 
seeP to reach their breeding grounds in one or tZo 
long ¿nal Àights, coYering distances oI up to 5000 
NP. They achieYe this by putting on Iuel stores oI 
50±70� aboYe their lean body Pass �e.g. PiersPa 
& JuNePa 1990, GudPundsson et al. 1991�. )or 
coastal-bound Zaders Pigrating toZards the Rus-
sian Arctic, the last Zell-described Iuelling sites 
are Iound in the UK and in the Wadden Sea �Pien-
NoZsNi et al. 1979, Johnson 1985, ProNosch 1988, 
Goede et al. 1990, GudPundsson et al. 1991, R|s-
ner 1997�. There are to our NnoZledge no regular 
PaMor Iuelling sites Ior these typically coastal arc-
tic Zaders in spring in the Baltic region �BloPTYist 
et al. 2007�. 

Many Zaders departing IroP the North Sea 

Spring fuelling by arctic Dunlins Calidris a. alpina in the southern 
Baltic and the potential role of a changing climate
Fettupplagring under våren hos kärrsnäppa Calidris a. alpina i södra Östersjön 
och möjliga följder av en klimatändring 

JOHAN STEDT & ÅKE LINDSTRÖM

In spring, Dunlins Calidris a. alpina put on substantial 
Iuel stores in the North Sea region beIore a long Àight 
to breed in northZest Russia. There are hitherto no Zell-
described Iuelling sites in the Baltic region. In May and 
early June in 2004±2010 Ze trapped Pore than 1000 
Dunlins at Ottenby, south-east SZeden. Most birds car-
ried substantial Iuel loads already Zhen ¿rst trapped 
�Puch Pore than in autuPn� and, Pore iPportantly, 37 
Zithin-season re-traps increased in Pass at an aYerage 
rate oI 1.2 g�d. This corresponds to a Iuelling rate oI 
about 2.6 � oI lean body Pass per day, aPong the high-
est recorded Ior this species. StopoYer tiPes Zere short� 
only 3.5 � oI the birds Zere re-trapped and they stayed 
on aYerage only 2.2 days. Since the late 1970s, increas-

ing nuPbers oI Dunlins stop oYer at successiYely earlier 
dates. This coincides Zith an increase in spring tePpera-
ture oI 1.1±2.0�C in 1977±2010. Possibly, a ZarPing cli-
Pate has Iacilitated and selected Ior a gradual shiIt oI the 
¿nal Iuelling sites closer toZards the breeding grounds.
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region toZards the Russian Arctic crosses south-
ern SZeden. These Zaders are in SZeden Painly 
recorded in actiYe Pigratory Àight, or resting on 
the ground in sPall nuPbers �BloPTYist & Lind-
str|P 1992, 1995, GudPundsson 1994, BloPTYist 
et al. 2007�. Big ÀocNs are occasionally seen on 
the ground, but Painly in connection Zith adYerse 
Zeather conditions, such as strong headZinds and 
heaYy rain �BreiIe 1976, Waldenstr|P 1987�. The 
general pattern thereIore seePs to be that arctic 
Zaders stop in southern Baltic only brieÀy dur-
ing spring Pigration and that no Iuelling taNes 
place. There are tZo NnoZn potential exceptions. 
Large nuPbers oI  Dunlins Calidris alpina Zere 
obserYed seYeral springs in the 1990s  near Hid-
densee, in the SW corner oI the Baltic Sea, Zhere 
they Zere Iound Ioraging on Zind-exposed sand-
Àats throughout May and into early June �Dier-
schNe & Helbig 1999�. )urther, Bar-tailed GodZits 
are regularly seen staging and Ieeding intensiYely 
in spring in the Öresund region in southZestern-
Post SZeden �Green 1999�. HoZeYer, in these tZo 
studies there Zere no data presented on Ioraging or 
Iuelling rates. 

An iPportant reason Ior PaNing a ¿nal long Àight 
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oYer tiPe �Sutherland 1998, Eichhorn et al. 2009�. 
Lindstr|P & Agrell �1999� reYieZed the potential 
eIIects oI cliPate ZarPing Pay haYe on the Pigra-
tion oI Arctic-breeding Zaders and predicted that 
neZ stopoYer sites Pay IorP closer to the breeding 
grounds. Although Bauer et al. �2008� Iound that 
arctic-breeding geese stayed longer at traditional 
staging sites betZeen Zinter and breeding Tuarters 
as spring caPe earlier, there has as yet been no re-
ports oI neZ sites being used due to cliPate change 
�but see Green et al. 2003�.

In this paper Ze describe spring Iuelling by arc-
tic Dunlins Calidris a. alpina at Ottenby, SZeden. 
Ottenby is situated at the southern tip oI the island 
Öland in the Baltic Sea, about 600 NP northeast oI 
the nearest Zell-NnoZn staging site in the Wadden 
Sea �R|sner 1997, )igure 1�. We coPpare the rate 
and aPount oI Iuel deposited to that recorded at 
other sites in spring and autuPn, and also reÀect 
upon the iPportance oI recent cliPate change Ior 
our ¿ndings.

0ethods
Study site and data collection
AutuPn trapping oI Zaders at Ottenby Bird Ob-
serYatory �56�12¶N, 16�24¶E� in south-eastern 
SZeden has been carried out yearly since 1946 
�EdelstaP 1972, Waldenstr|P & Lindstr|P 2001�. 
In contrast, alPost no ringing oI spring Pigrating 
arctic Zaders has been carried out. HoZeYer, in 
the springs oI 2004±2010, arctic Zaders on spring 
Pigration Zere caught on the shorelines near the 
bird obserYatory, Painly to study the preYalence oI 
aYian inÀuen]a Yirus �Wallensten et al. 2007�. It is 
noteZorthy that there is alPost no tide around the 
shores oI Ottenby, and accordingly, no tidal Pud 
Àats to Ieed on. At Ottenby the birds Iorage on the 
banNs oI decaying seaZeed that irregularly occur 
around the shoreline. The Pain Iood is probably 
dipteran larYae �Yisual obserYations�, but no sys-
tePatic studies haYe been carried out.

The Pain aiP oI starting spring trapping Zas 
to catch sub-arctic and arctic breeding Zaders. 
ThereIore, trapping Zas not initiated until Zell 
into May, Zhen these birds �in soPe years� start 
to appear in catch-Zorthy nuPbers and Zhen the 
local breeders are already nesting. Trapping eI-
Iorts ended in early June Zhen the shores Zere 
ePpty oI arctic Zaders. In total 50±100 ZalN-in 
Iunnel traps oI ³Ottenby-Podel´ �Bub 1991� Zere 
actiYated on the shorelines, Painly on rottening 
sea-Zeeds. The traps Zere checNed hourly during 
the light part oI the day. Traps Zere only actiYated 

up to the breeding grounds is probably the lacN oI 
good Ieeding sites in the Baltic region. )or birds 
that Zant to PaxiPi]e speed oI Pigration, Zhich 
Pay be the case Ior Pany Zader species �AlerstaP 
& Lindstr|P 1990�, the usage oI a giYen site is 
dependent on the Iuel deposition rate achieYed at 
that site and the distance to other potential stopoYer 
sites �GudPundsson et al. 1991�. )lying long dis-
tances reTuire large Iuel stores, and carrying large 
Iuel stores thereIore adds an extra energy cost to 
Pigration. HoZeYer, iI Iuel can be added at a coP-
paratiYely high rate, the Iastest Pigration can be 
achieYed by putting on large Iuel loads at a distant 
stopoYer site Zith subseTuent oYer-Àying oI sites 
Zhere Iuelling is possible, but at coPparatiYely 
loZ rates �GudPundsson et al. 1991�. Although the 
Iuelling rates at seYeral PaMor sites in north-Zest 
Europe are Zell described, no coPparable data to 
our NnoZledge exist on spring Iuelling rates in the 
Baltic region, should such Iuelling at all occur.

In SZeden, Post arctic Zaders are obserYed at 
spring dates in late May and early June coincid-
ing Zith the NnoZn PaMor exodus IroP Ney staging 
sites and subseTuent arriYal to the breeding grounds 
�BloPTYist & Lindstr|P 1992, 1995, Green et al. 
2003, BloPTYist et al. 2007�. This Iurther sug-
gests that there is a general strategy oI a last long 
direct Àight into the breeding grounds. NeYerthe-
less, each year sPaller nuPbers oI arctic Zaders 
such as Red Knot Calidris canutus, Little Stint 
C. minuta, Sanderling C. alba, CurleZ Sandpiper 
C. ferruginea, Bar-tailed GodZit and Grey Plo-
Yer are obserYed Zell into SZeden already one or 
tZo ZeeNs beIore the peaN passage, 500±1000 NP 
aZay IroP the nearest staging sites in the Wadden 
Sea �BloPTYist & Lindstr|P 1992, 1995, Green et 
al. 2003, BloPTYist et al. 2007�. These birds are 
obYiously Puch too early Ior arriYal at their arctic 
breeding grounds. This led Green et al. �2003� to 
suggest that, Ior Bar-tailed GodZits, there Pay be 
yet undiscoYered sPall scale stopoYer sites in SZe-
den and elseZhere in the Baltic region. They also 
suggested that such early Pigration Pay haYe be-
coPe Pore coPPon in recent ZarPer years. This, 
oI course, Pay hold also Ior other arctic Zaders. 

The recent cliPate ZarPing in northern Europe 
has had strong eIIects on the tePporal pattern oI 
bird Pigration, leading to earlier arriYal to the 
breeding grounds in Pany Pigrants �LehiNoinen 
et al. 2004, SterYander et al. 2005, Jon]pn et al. 
2006�. The reason Ior an earlier arriYal Pay be iP-
proYed conditions along the Pigration route, alloZ-
ing a Iaster Pigration �cI. Ahola et al. 2004�. Also 
the spatial pattern oI bird Pigration Pay change 
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Zhen Pore than c. 20 Dunlins Zere staging in the 
trapping area.

All birds Zere ringed and processed in the labo-
ratory oI the bird obserYatory, Zhich is Zithin 200 
P oI the catching area. Second calendar-year �2y� 
birds Zere separated IroP adult birds �3y�� on their 
retained MuYenile inner Pedian Zing coYerts �Prater 
et al. 1977�. A IeZ birds oI the subspecies Calid-
ris alpina schinzii Zere also trapped, identi¿ed on 
pluPage characters �less distinct blacN belly-patch� 
and shorter bill, but they Zere excluded IroP the 
analyses. The IolloZing bioPetrics Zere collected� 
Zing length, using the PaxiPuP chord Pethod 
�SYensson 1992�� total head-length, IroP bill-tip to 
bacN oI sNull �Green 1980�� body Pass Peasured 
to the nearest 0.1 g by using an electronic balance, 
and the Yisible Iat load as seen in the tracheal pit, 
on a scale IroP 0±9 �the scale oI Pettersson & Has-
selTuist 1985, extended Zith classes 7±9�. As in 
passerines, Iat scores can be used to estiPate Iuel 
stores in Zaders �Lindstr|P 1998�. OYer the seYen 
years, Pore than 80� oI the birds Zere ringed by 
the saPe six ringers and calibrations betZeen these 
and additional ringers Zere carried out regularly.

The lean body Pass �LBM� oI a bird is a useIul 
Peasure Zhen coPparing Iuel deposition patterns 
betZeen species and studies �AlerstaP & Lind-
str|P 1990�. Since Ze did not dissect any birds, 
Ze need to rely on other sources Ior an estiPate oI 
LBM. An early study at Ottenby estiPated LBM to 
be around 41 g �Mascher & Marcstr|P 1976�, but 
Zas Pade in late autuPn on MuYeniles only �Table 
1�. Instead Ze chose to use 46 g as LBM in spring, 
being the aYerage oI birds Zith no or only sPall 
Iat stores in the Dutch Wadden Sea �Goede et al. 
1990�. 

In a IeZ instances Ze Zanted to coPpare Dunlins 
caught in spring and autuPn respectiYely. We then 
used the data on all adult Dunlins �2y and 3y�, see 
beloZ� trapped in the autuPns oI 2004 and 2005. 
The standardised Zader trapping in autuPn starts 
1 July and continues to Pid or late SeptePber, de-
pending on the nuPbers oI staging Zaders in the 
area. )or Iurther inIorPation on Iuel deposition in 
autuPn Pigrating Dunlins at Ottenby, see Mascher 
& Marcstr|P �1976� and HolPgren et al. �1993�.

We also looNed through the Ottenby diaries IroP 
1 May to 11 June Ior the years 1977±2010 and ex-
tracted all obserYations oI staging Dunlins. Species 
presence is alZays noted in the diaries, but it is 
up to the staII to decide Zhich birds in spring that 
should be counted and taNen notes oI. Since the 
Dunlin is a rather coPPon bird that also breed in 
the Ottenby area, soPe oI the Yariation in nuPbers 

2000	
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)igure 1. The shaded area shoZs the presuPed breeding areas 
oI birds passing Ottenby �circle� in late May and early June 
�cI. EngelPoer & Roselaar 1998�. BlacN sTuares Zithin this 
area shoZ sites Zhere birds ringed or controlled at Ottenby 
haYe been recorded. Dunlins oI the alpina subspecies also 
breed in the alpine regions oI northern NorZay and SZeden, 
but there are no recoYeries connecting Ottenby to this area. 
The arc denotes the 2000 NP distance IroP the southZest 
corner oI the depicted breeding grounds �the White Sea�, 
Zhich is the approxiPate distance Zithin Zhich the nearest 
Zell-described Iuelling sites are situated. The distance to Ot-
tenby is about 1400 NP. Well-NnoZn spring Iuelling sites 
�blacN dots� are IroP leIt to right� The Dee Estuary and the 
Wash in the UK, the Wadden Sea in The Netherlands and 
GerPany, respectiYely, and ShiYash in UNraine. )roP these 
sites there are departure body Passes IroP late May oI birds 
supposedly bound Ior breeding grounds in N ScandinaYia 
or NW Russia �Ior details, see Table 1�. The Pap is a Polar 
proMection. 
'et skuggade området visar det förmodade häckningsområ-
det för de kärrsnäppor som Àyttar förbi Ottenby under slutet 
av maj och början av juni. Svarta fyrkanter visar platser där 
kärrsnäppor ringmärkta eller kontrollerade vid Ottenby bli-
vit anträffade. .ärrsnäppor av rasen alpina häckar också i 
svenska och norska fjällkedjan, men det finns inga återfynd 
med Ottenbyanknytning därifrån. Halvcirkeln visar distan-
sen 2000 km från häckningsområdet. 'et är det ungefärliga 
avstånd där de närmaste kända fettupplagringslokalerna 
finns. $vståndet till Ottenby från häckningsområdet är ca 
1400 km. Välkända fettupplagringslokaler visas med svarta 
punkter. Från dessa lokaler finns vikter innan Àyttning från 
senare delen av maj för fåglar som häckar i norra Skandi-
navien eller Ryssland �Tabell 1�. .artan visas i polarprojek-
tion.
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recorded Pay be due to diIIerent aPbition leYels oI 
the staII, at least Zhen it coPes to reporting sPall-
er ÀocNs. HoZeYer, it should be noted that staging 
Zaders are easy to obserYe, not least large ÀocNs, 
since they occur in open terrain Zithin a IeZ hun-
dred Peters oI the obserYatory, and the staII is con-
tinuously present in the area. Thus, in years Zhen 
only a IeZ obserYations oI sPall Dunlin ÀocNs 
haYe been reported, it is highly unliNely that large 
ÀocNs haYe been present. No doubt, a large PaMor-
ity oI ÀocNs oI hundred birds or Pore actually pres-
ent haYe been noted in the diary.

Study population
So Iar there are no recoYeries IroP the breeding 
grounds oI birds caught during spring Pigration at 
Ottenby. )roP recoYeries oI birds ringed at Ottenby 
in autuPn Ze NnoZ that Post oI theP breed on the 
tundra IroP north-east )inland in the Zest to the 
YaPal and GydansNiM peninsulas in the east �)ig-
ure 1�. The Post easterly recoYery is IroP a bird 
ringed as MuYenile at Ottenby 10 August 1987 and 
controlled 1 July 1989 at appr. 70�00¶N, 77�00¶E 
on the GydansNiM Peninsula, 3200 NP eastnorth-
east oI Ottenby. The Zinter recoYeries coPe IroP 
all countries along the shores oI Zestern Europe, 
Painly IroP )rance and the United KingdoP, but 
also IroP the Mediterranean area and West AIrica. 
Building on these recoYeries Ze assuPe that the 
bulN oI Dunlins passing Ottenby in autuPn are 
oI the alpina subspecies �EngelPoer & Roselaar 
1998�.

Weather data
Monthly aYerage tePperature ��C� and precipita-
tion �PP� at Ottenby in March, April and May 
in 1977±2010 Zere retrieYed IroP http���luItZeb.
sPhi.se�.

Statistics
All statistics, Painly General Linear Models, Zere 
carried out in SPSS 17.0. Non-signi¿cant interac-
tion terPs Zere rePoYed beIore calculating the ¿-
nal Podels. All PeasurePents Zere not taNen on 
eYery bird, thereIore n-Yalues can Yary soPeZhat 
betZeen analyses. In 2006, 2008 and 2009, the 
birds Zere trapped Zithin a Yery short tiPe period 
each year. ThereIore, data IroP these three years 
Zere not included in analyses inYolYing hoZ Por-
phoPetrics Yaried Zith dates Zithin and betZeen 
years. 

5esults 
Phenology and numbers of staging birds 
The nuPber oI birds reported IroP staging on the 
shores around the bird obserYatory betZeen 1 May 
to 11 June in 1977±2010 Yaried draPatically be-
tZeen days �0 to 2000� and years �IroP 0 to 5600, 
)igure 2�. We diYided the period into Iour sub-peri-
ods oI 8±9 years� 1977±1984 �period I�, 1985±1992 
�II� and 1993±2001 �III�, and 2002±2010 �IV�. 

There Zas a general increase in the nuPber oI 
birds reported per spring. The yearly aYerage oI 
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)igure 2. ObserYations oI Dunlins staging 
at the shorelines around Ottenby Bird Ob-
serYatory, 1 May ± 11 June �Yertical axis� in 
1977±2010 �hori]ontal axis�. The diIIerent 
shades oI grey denote diIIerent PaxiPuP 
nuPbers oI staging birds per day. The gra-
dual shiIt oI darN colours toZards the loZer 
right in the graph indicates that the birds 
haYe been appearing earlier and earlier at 
Ottenby oYer the study period.
Observationer av kärrsnäppor rastande 
runt Ottenby fågelstation 1 maj – 11 juni 
�vertikal a[el� 1977–2010 �horisontell 
a[el�. 'e olika nyanserna av grå visar 
olika dagliga ma[antal av rastande fåglar. 
'en gradvisa förändringen till mörkare grå 
mot nedre högra hörnet i grafen indikerar 
att fåglar dyker upp allt tidigare på Ottenby 
under studieperioden.
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birds recorded Zas about 775, 1550, 675 and 4108 
Ior the Iour periods respectiYely. The yearly aYer-
age nuPber oI days Zith Pore than 100 birds re-
ported Zas 1.25, 3.75, 1.44 and 12.2 Ior the Iour 
periods. Although the trapping eIIorts the last 
seYen years also resulted in Pore careIul record-
ing oI the birds present, Ze Ieel con¿dent that there 
has been a true increase in the nuPber oI birds ob-
serYed �)igure 2�. 

)roP a phenology perspectiYe, Dunlins haYe oc-
curred on aYerage earlier and earlier at Ottenby. In 
years Zith at least three records oI staging Dunlins, 
the day Zith the highest nuPber occurred betZeen 
19 May and 3 June in period I �Pedian 28 May�, 
16±30 May in period II �30 May�, 15±31 May in 
period III �24 May�  and 17±26 May in period IV 
�21 May�. Not only did the peaN oI staging occur 
progressiYely earlier, also the start oI Pigration 
seePs to haYe changed. In 1977±2002, the ¿rst day 
Zith Pore than 100 birds on the shores neYer oc-
curred beIore 16 May. In 2003±2010, the ¿rst day 
Zith Pore than 100 birds recorded Zere 10, 6, 9, 8, 
2, 5, 5 and 1 May respectiYely. 

The highest nuPbers oI birds on the shores Zere 
norPally Iound in unstable Zeather conditions, 
but large ÀocNs can also appear in sunny Zeather. 
)oraging on the seaZeed is Painly taNing place in 
connection to rainy or cloudy Zeather. When the 
Zeather has been sunny Ior a longer period, the 
birds are norPally Iound roosting on rocNs. )or 
exaPple, Puch IeZer birds Zere trapped in 2006 
and 2009 coPpared to the other years included in 
the study, although the nuPbers seen Zere about 
the saPe. The cages Ze use cannot be used out on 
the rocNs and are also ineI¿cient iI the birds do not 
Iorage. 

Numbers and age distribution of birds ringed
The spring data consists oI 1053 ¿rst captures oI 
Dunlins, including 15 already ringed birds. The 
latter Zere either ringed at Ottenby in a preYious 
spring �n 1� or autuPn �n   4� or ringed at other 
locations than Ottenby �n   10�. The birds Zere 
trapped during the IolloZing 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 Iar as age is concerned, 391 birds Zere 2y and 
601 birds Zere 3y� �61 birds Zere not aged�. In the 
autuPns oI 2004 and 2005, in total 9982 adult birds 
�2y and 3y�� Zere trapped. 

Although aYerage trapping dates Yaried signi¿-

cantly betZeen spring seasons, there Zas no sig-
ni¿cant eIIect oI age on trapping dates �tZo-Zay 
ANOVA, eIIect oI year� )6.984 269.1, p�0.001, eI-
Iect oI age� )1.984 3.0, p 0.082�. )urther, there Zere 
signi¿cant aYerage diIIerences in PorphoPetrics 
betZeen 3y� and 2y birds both in Zing length 
and body Pass �t-test, Zing� 120.8 Ys. 120.3 PP, 
p 0.014�, body Pass� 63.6 Ys. 61.6 g, p�0.001�. 
)or total head there Zas no signi¿cant aYerage 
diIIerence �57.2 Ys. 56.9 PP, p 0.19�. Median 
Iat score Zas signi¿cantly higher in 3� birds �Pe-
dian 7� than in 2y birds �Pedian 6, U-test p�0.001, 
n 599 and 389, respectiYely�. Thus, there Zas no 
signi¿cant diIIerence in tiPing oI spring Pigration 
betZeen the age groups, but soPe signi¿cant �but 
sPall� diIIerences in their PorphoPetrics. 

Fuel deposition and morphometrics at the 
population level
There are tZo Pain Zays oI deterPining Iuel depo-
sition rates in a population liNe the one Ze haYe 
studied �Lindstr|P 2003�. One Zay is to looN at 
Pass changes in retrapped indiYiduals. Another 
Zay is to assuPe that the birds trapped belong to 
a closed population, that is, the birds arriYe at the 
saPe tiPe, stay together oYer the Zhole trapping 
period, and then depart synchronously. II so, it is 
reasonable to assuPe that the aYerage indiYidual 
Iuel deposition rate eTuals the aYerage change in 
body Pass oI the population. 

APong the birds trapped in spring, both body 
Pass and Iat scores generally increased Zith date, 
but at diIIerent rates in diIIerent years �ANCOVA, 
body Pass� interaction terP date
year� )3.538 5.3, 
p 0.001� Iat score� interaction terP, date
year� 
)3.539 4.8, p 0.003�. Calculating a linear regres-
sion Ior each year separately �2004, 2005, 2007 
and 2010� Ze Iound that body Pass increased on 
aYerage Zith 0.42, 0.95, 0.50 and 0.11 g�d, Zith a 
Iour-year aYerage oI 0.5 g�d. The aYerage Iat score 
increased Zith 0.12, 0.18, 0.07 and 0.09 units�d, 
Zith a Iour-year aYerage oI 0.12 units�d. OYer a 
three ZeeN period, this roughly eTuals a 10.5 g in-
crease in body Pass and a 2.5 unit increase in Iat 
score �)igure 3 and 4�. There Zas a strong posi-
tiYe correlation betZeen body Pass and Iat score 
� r973 0.61, p�0.001�, shoZing that Puch oI the 
Yariation in body Pass could be explained by the 
aPount oI Yisible Iat. 

Both Zing length and total head Zas strongly 
inÀuenced by trapping date and there Zere signi¿-
cant diIIerences betZeen years �ANCOVA, date� 
)1.905 12.3, p�0.001� year� )3.905 7.4, p�0.001� 
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age� )1.905 0.82, p 0.36�. The pattern Ior total head 
Zas Pore coPplicated, since there Zas a Pargin-
ally signi¿cant three-Zay interaction �ANCOVA, 
date
year
age� )3.895 2.6, p 0.049�. HoZeYer, iI 
ignoring this interaction terP, the pattern is Yery 
siPilar to that oI Zing length �ANCOVA, date� 
)1.905 24.1, p�0.001� year� )3.905 10.9, p�0.001� 
age� )1.905 0.2, p 0.66�. Using linear regression 
Ior age classes coPbined and each year separately 
�2004, 2005, 2007 and 2010� Ze Iound that Zing 
length increased on aYerage Zith 0.13 �p 0.006�, 
0.06 �p 0.20�, 0.09 �p 0.021� and 0.01 �p 0.84� 
PP�d, and total head increased Zith 0.15 �p�0.001�, 
0.14 �p 0.001�, 0.12 �p 0.001� and 0.00 �p 0.96� 
PP�d. OYer a three ZeeN period, this roughly 
eTuals a 0.2±2.7 PP increase in Zing length and a 
0±3.2 PP increase in total head length. 

Clearly, the Dunlins at Ottenby in spring did not 
IorP a closed population. Instead there Zas proba-
bly a continuous turnoYer oI indiYiduals Zith grad-
ually longer Zings and longer bills the Iurther the 
season progressed. Accordingly, estiPating a Iuel 
deposition rate Ior indiYidual birds IroP changes 
in the population aYerage Pay in this case giYe an 
unrepresentatiYe Yalue.

Individual fuel deposition rates
The other Pain Zay oI estiPating Iuel deposition 
rate is to looN at re-trapped birds. In total 37 birds 
�3.5 �� Zere re-trapped the saPe spring season 
one or Pore days aIter ¿rst capture �)igure 5�. )or 
these birds the PiniPuP length oI stay �nuPber oI 
days betZeen ¿rst and last capture� Zas on aYer-
age 2.2 days �range 1±9 days�. The aYerage change 
in Pass betZeen ¿rst and last capture Zas 2.5 g 
�range í3.1±13.8 g� and the aYerage Iuel deposi-
tion rate Zas 1.2 g�d �range í2.9±6.2 g�d�. In total 
25 oI the 37 birds increased in Pass during their 

stay �68 � oI all retraps�. APong these birds, aYer-
age Pass increase Zas 4.3 g at a rate oI 2.1 g�d. 

AssuPing a lean body Pass oI 46 g, the aYer-
age Iuel deposition rate oI all birds Zere 2.6 � oI 
LBM�d, and 4.6 � oI LBM�d Ior the sub-group 
Zhere all increased in Pass. The three Iastest indi-
Yidual Iuel deposition rates Zere 6.2 g�d �IroP 66.8 
g to 73.0 g in 1 day�, 4.8 g�d �IroP 56 g to 65.6 g 
in 2 days�, and 4.2 g�d �IroP 63.1 g to 67.3 g in 1 
day�. This corresponds to Iuel deposition rates oI 
13.7, 10.7 and 9.3 � oI LBM�d, respectiYely. 

Body mass and fuel stores
The oYerall aYerage body Pass Ior all spring Dun-
lins Zas 62.7 g �n 1047, SD 7.1, range 42.9±86.4 
g� and Pedian Iat score Zas 6 �n 1049, range 1±9�. 
This is eTuiYalent to Iuel stores oI on aYerage 36.3 
� oI LBM. HoZeYer, the body Pass and Iuel 
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)igure 3. Body Pass oI Dunlins trapped at Ottenby, south-
eastern SZeden, in spring 2004±2010. Each dot is one in-
diYidual.
Vikter på kärrsnäppor fångade vid Ottenby under vårarna 
2004–2010. Varje punkt är en individ.
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)igure 4. )at score oI Dunlins Calidris a. alpina trapped at 
Ottenby, south-eastern SZeden, in spring 2004±2010. SPall 
dots denote 1 bird, PediuP si]ed dots 2±10 indiYiduals, and 
large dots Pore than 10 birds.
0ängden synligt fett hos kärrsnäppor ringmärkta vid Otten-
by under vårarna 2004–2010, klassat på en skala 0–9. Små 
punkter visar 1 individ, mellanstora punkter 5–10 individer, 
och stora punkter !10 individer.
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)igure 5. Body Pass changes oI Dunlins recaptured one or 
Pore days aIter ¿rst capture, at Ottenby, south-eastern SZe-
den, in spring 2004±2010. 
Viktförändringar hos kärrsnäppor återfångade en eller Àera 
dagar efter första fångst på Ottenby under vårarna 2004–
2010. 
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stores oI Dunlins increased throughout the spring 
study period �)igure 3 and 4�. The 20 ¿rst caught 
birds trapped 2±10 May had an aYerage Pass oI 
54.9 g �SD 5.1, range  45.1±61.9� and the Pedian 
Iat score Zas 4. This is eTuiYalent to Iuel stores oI 
19.4 � oI LBM. In the seasonally 20 latest birds, 
4±5 June, Zhere Post birds Pust haYe been close 
to a ¿nal departure toZards the breeding grounds, 
aYerage Pass Zas 68.8 g �SD 8.4, range  53.6±
84.7� and Pedian Iat score 6. This is eTuiYalent to 
Iuel stores oI on aYerage 49.6 � oI LBM. 

In autuPn, the oYerall aYerage body Pass oI 
adult birds Zas 48.2 g �n 9672, SD 4.2, range   
35.7±69.4� and Pedian Iat score Zas 4 �n 10392, 
SD 1.1, range 1±8�. These Yalues are signi¿cantly 
loZer than the spring Yalues �Pass, t-test� t 96.3, 
p�0.001� Iat score� U-test, ] 42.4, p�0.001�. The 
oYerall Iuel load in autuPn is eTuiYalent to on aY-
erage only 4.8 � oI LBM. HoZeYer, it seePs as iI 
LBM Pay generally be loZer in autuPn �Table 1�. 
AssuPing a Pore reasonable LBM oI 42 g giYes an 
aYerage Iuel load oI about 15 � aboYe the LBM.

'unlin populations in spring and autumn
)or all Dunlins Peasured during spring Pigration 
the Zing length Zas 120.6 PP �n 1051, SD 2.9, 
range 112±129� and bill-head 57.0 PP �n 1050, 
SD 2.7, range 50±64�. During autuPn Pigra-
tion 2004±2005, the Pean Zing length Ior all 2y 
and 3y� birds Zas 120.1 PP �n 9921, SD 3.0, 
range 111±126� and bill-head 56.9 PP �n 9920, 
SD 2.7, range 51±64�. In addition, tZenty Dun-
lins ringed during spring Pigration Zere recap-
tured at Ottenby during subseTuent autuPn Pi-
grations, and three Dunlins ringed during autuPn 
Pigration Zere recaptured in a subseTuent spring. 
Together this suggests that the saPe population�s� 
are passing Ottenby in spring and autuPn.

Weather
As estiPated by linear regression, the Ponthly 
aYerage tePperature ��C� in spring generally in-
creased oYer the study period 1977±2010, although 
signi¿cantly so only Ior 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�. NuPerically, this is eTual 
to an oYerall increase oI 1.1±2.0 �C in 33 years. 
Changes in precipitation Zere less consistent. It 
decreased signi¿cantly oYer tiPe in March �í0.70 
PP�year, p 0.01�, shoZed no trend in April �í0.21 
PP�year, p 0.48�, and had a tendency to increase 
in May ��0.79 PP�year, p 0.052�.

Discussion 
There are three particularly noteZorthy ¿ndings 
to discuss regarding the Dunlins stopping oYer in 
spring at Ottenby. )irst, a PaMority oI the Dunlins 
re-trapped Zithin the saPe spring season increased 
in Pass. As Iar as Ze NnoZ, this is the ¿rst tiPe that 
Pore regular Iuel deposition oI Dunlins �or any 
Zader species� in spring has been docuPented in 
the Baltic region. Second, there seePs to be a con-
tinuous turnoYer oI birds in spring, as Mudged IroP 
the short stopoYer duration oI re-trapped birds and 
the gradual increase in si]e. This is in contrast to 
the general pattern Iound Ior spring Pigrating arc-
tic-breeding Zaders in north-Zest Europe, Zhere 
Post birds seeP to Iuel and depart synchronous-
ly, Ior a ¿nal long Àight to the breeding grounds 
�PienNoZsNi et al. 1979, Johnson 1985, ProNosch 
1988, Goede et al. 1990, GudPundsson et al. 1991, 
R|sner 1997�. Third, the occurrence oI staging 
birds at Ottenby has changed oYer the study period. 
The birds haYe arriYed gradually earlier in spring, 
and in increasing nuPbers.

Rate and amount of fuel deposition
)or the re-trapped birds that increased in Pass Ze 
estiPated the Iuel deposition rate to be on aYerage 
2.6 � oI LBM�d, and the PaxiPuP rate Iound Ior 
an indiYidual Zas 13.7 � oI LBM�d. Although the 
Yery short tiPe period oYer Zhich the indiYidual 
Pass gain Zas Peasured calls Ior careIul interpre-
tation, the Yalues are higher than all other Yalues 
Ze haYe Iound reported Ior Dunlins in north-Zest 
Europe in spring �Table 1�. )urther, they are close 
to the PaxiPuP reported Ior any Zaders oI this 
si]e IroP around the Zorld �Lindstr|P 2003�. 
They are also siPilar to the Yalues reported IroP 
Ottenby in autuPn �HolPgren et al. 1993�. The 
shores around Ottenby apparently proYided excel-
lent Ioraging and Iuelling conditions Ior spring Pi-
grating Dunlins. 

HoZ can such high rates be achieYed" We haYe 
no systePatic Peasures oI Iood abundance along 
the Ottenby shores. HoZeYer, the banNs oI de-
caying seaZeed clearly proYide an excellent Iood 
source in Zetter Zeather, Zith the substrate teeP-
ing Zith inYertebrate liIe. This is clearly in con-
trast to dry Zeather conditions, Zhen a hard crust 
is created on the seaZeed surIace, PaNing inYerte-
brate Iood largely unaYailable �personal obserYa-
tions�. An additional adYantage at Ottenby is that 
once good conditions preYail, the birds can prob-
ably Ieed also at night, an iPportant prereTuisite 
Ior Iast Iuelling �Lindstr|P 2003�. In tidal areas 
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Puch potential Ieeding tiPe is lost Zhen roosting, 
and long distances to suitable high-tide roosts can 
restrain Ioraging possibilities eYen Iurther �Dias et 
al. 2006�. 

Although the nuPbers staging in spring are coP-
parably sPall, it seePs as iI the spring birds belong 
to the saPe population�s� as the birds passing Ot-
tenby in autuPn. AYerage si]e Zas Yery siPilar in 
spring and autuPn, and seYeral birds Zere trapped 
in both seasons. This PaNes a coPparison betZeen 
seasons eYen Pore Yalid. Not only Iuelling rates 
but also the length oI stay oI re-trapped birds Zas 
siPilar betZeen seasons. APong the birds staying 
Ior 20 h or Pore, HolPgren et al. �1993� Iound 
an aYerage length oI stay oI about 2 days in au-
tuPn to be coPpared Zith the 2.4 days in spring. 
ObYiously Dunlins do not use Ottenby Ior longer 
periods oI stay either in spring or autuPn. Little 
is NnoZn about indiYidual traYelling schedules 
aPong Dunlins, but short stopoYer periods Pay 
actually be characteristic Ior this species. WarnocN 
et al. �2004� IolloZed indiYidual Dunlins Zith ra-
dio-transPitters during spring Pigration along the 
Paci¿c coast oI North APerica and Iound Pean 
length oI stay at Yarious sites along the route to 
Yary betZeen 1 and 3.8 days betZeen indiYiduals.

What did diIIer strongly betZeen seasons at Ot-
tenby Zas the si]e oI the Iuel stores, Zhich Zere 
Puch larger in spring. The oYerall Pass oI 62.8 g, 
and a peaN aYerage oI 68.8 g in early June, are sub-
stantially higher than the 51 g Iound in the autuPns 
oI 1985±1988 �HolPgren et al. 1993� and the aY-
erage Pass oI 47.6 g Ior adults in the autuPns oI 
2004±2005 reported here. This indicates that the 
birds stopping at Ottenby in spring are bound Ior 
Puch longer non-stop Àights than in autuPn, al-
though Iuel loads at departure can also be higher 
than needed Ior coYering a certain distance, due to 
optiPality considerations �AlerstaP & Lindstr|P 
1990� or the need to carry Iuel stores upon arriYal 
at the breeding grounds �Tulp et al. 2009�. StopoYer 
duration at Ottenby in spring is short. ThereIore, 
despite the high short-terP Iuelling rates, Post oI 
the Iuel stores the birds haYe Zhen leaYing Ottenby 
are probably deposited at other stopoYer sites, pos-
sibly in the North Sea region Zhere body Passes oI 
64±80 g at departure haYe been reported �Table 1�.

Our ¿nding that soPe Dunlins in spring put on 
Iuel Iar into the Baltic region does not alter the ex-
isting YieZ that the bulN oI Dunlins in northZest 
Europe depart rather synchronously in late May±
early June IroP stopoYer sites Painly in the North 
Sea region �Eades & ONill 1977, PienNoZsNi et al. 
1979, Goede et al. 1990, R|sner 1997�. But clearly, 

soPe birds haYe another strategy �see also Dier-
schNe & Helbig 1999�.

$ non-synchronous passage
In addition to the short stopoYer periods, the gradu-
al increase in Zing length and total bill-head shoZ 
that the birds Yisiting Ottenby do not belong to a 
closed and synchronously staging population. In 
Dunlins oI the alpina subspecies, IePales on aYer-
age haYe 3 PP longer Zings and 2±3 PP longer 
bills than Pales �EngelPoer & Roselaar 1998�. 
The Post liNely explanation Ior the gradual in-
crease in si]e Zith tiPe is that the proportion oI 
Pales is high at the beginning oI the season and 
gradually changes in IaYour oI the larger IePales. 
Another possibility is that populations oI diIIerent-
ly si]ed indiYiduals are passing at diIIerent tiPes. 
This seePs less liNely, hoZeYer, since there seePs 
to be no general si]e diIIerences aPong Dunlins 
in northern )ennoscandia and northZest Russia 
�EngelPoer & Roselaar 1998�. 

0oving positions ahead in a climate warming 
scenario?
The seePingly continuous turnoYer oI Dunlins at 
Ottenby in spring indicates that a proportion oI 
the population starts to PoYe toZards the breeding 
grounds Zell beIore the PaMority. The saPe pattern 
seePs to preYail in SZeden also in other tundra-
breeding Zaders �BloPTYist & Lindstr|P 1992, 
1995, Green et al. 2003, BloPTYist et al. 2007�. 
What does this Pean in terPs oI Dunlin Pigration 
strategies" Is this siPply an oYer-seen alternatiYe 
Pigration strategy or do Ze see the deYelopPent oI 
a neZ Pigration strategy" Whether Dunlins haYe 
Panaged to put on Iuel at Ottenby also beIore 2003 
Ze do not NnoZ, but successIul Iuelling Pay Zell 
be a relatiYely neZ phenoPenon. )roP the counts 
at Ottenby it seePs as iI Pore and Pore Dunlins 
stopoYer and that the birds occur progressiYely ear-
lier in spring. But Zhere do the birds Yisiting Ot-
tenby relatiYely early in spring go IolloZing their 
short stops" Are there other stopoYer sites Iurther 
along the route to Russia or do the Dunlins PoYe 
around Pore locally in south SZeden" Or do they 
eYen PoYe bacN to the North Sea area Ior contin-
ued Iuelling"

Much attention has recently been giYen to 
changes in Pigration tiPing oI birds due to cli-
Pate change. Many birds Pigrate north progres-
siYely earlier as a response to ZarPer springs �e.g. 
SterYander et al. 2005, Jon]pn et al. 2006�. Indeed, 
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springs haYe becoPe gradually ZarPer also at 
Ottenby the last decades. The change in precipi-
tation is less consistent and also Pore diI¿cult to 
interpret. GiYen the iPportance in autuPn oI Zet 
beaches, the tendency Ior Pore and Pore rain in 
May could possibly Iacilitate Ioraging. 

NeYertheless, the oYerall change in spring 
Zeather Pay haYe iPproYed Iuelling conditions at 
Ottenby. This trend is liNely to continue. In a recent 
report �HELCOM 2007�, the spring tePperature in 
the Baltic Sea basin Zas Iorecasted to becoPe 3±7 
�C ZarPer at year 2100, and the groZing season 
Zill be prolonged by 1±3 Ponths. This Zill include 
an earlier start oI planNton groZth in spring, Zhich 
in turn Zill aIIect the Zhole Iood Zeb �HELCOM 
2007�, and Post liNely bene¿t Iuelling in Dunlins.

Lindstr|P & Agrell �1999� reYieZed the poten-
tial eIIects oI cliPate ZarPing Pay haYe on the 
Pigration oI Arctic-breeding Zaders. One predic-
tion Zas that neZ stopoYer sites Pay IorP, closer 
to the breeding grounds. It seePs clear that at least 
in recent years, there haYe been excellent Iuelling 
possibilities at Ottenby, that at least soPe Dunlins 
haYe Pade use oI. GudPundsson et al. �1991� ar-
gued that Ior Zaders trying to Pigrate as Iast as 
possible, Yery long Àights are expected iI the poten-
tial Iuelling rates at stopoYer sites not Yisited �oYer-
ÀoZn� are coPparatiYely loZ. Should the coPpara-
tiYely high Iuelling rates Ze haYe Iound at Ottenby 
continue to be achieYed, Pigrants that Zant to 
PaxiPi]e Pigration speed should be expected to 
start using such a stopoYer site �GudPundsson et 
al. 1991�. The Iact that the Zintering grounds oI 
Dunlins haYe shiIted northZard in recent decades 
�)ransson et al. 2008�, is another strong indication 
that Dunlins do adMust iPportant liIe-history eYents 
to cliPate change. 

What possibly speaNs against a rapid sZitch to 
neZ stopoYer sites in the Baltic region such as Ot-
tenby is the potentially loZ predictability oI Iorag-
ing conditions �cI. DierschNe & Helbig 1999�. As 
in autuPn, in periods oI dry and sunny Zeather, the 
drying out oI the seaZeed ZrecNage Post certainly 
precludes Iast Iuelling. )uelling in 2004, 2005 and 
2007 Zas in periods Yery successIul, but in e.g. 
2006 conditions seeP to haYe been less IaYourable. 
It rePains to be seen Zhether Iuelling in the Bal-
tic is a neZ phenoPenon that Zill deYelop Iurther 
along Zith the Iorecasted cliPate ZarPing. 
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)|r att uppsNatta Iettupplagring hos Inglar lr 
lYen den IettIria YiNten hos en art ett anYlndbart 
Pntt. EItersoP Yi inte disseNerade nngon indiYid 
har Yi anYlnt oss aY IettIria YiNter Irnn en tidigare 
genoPI|rd studie Irnn holllndsNa VadehaYet, dlr 
Pan Nonstaterade att Nlrrsnlppor utan lagrat Iett 
hade en PedelYiNt pn 46 g.         

Vi har MlPI|rt Ynra Ynrdata Ped data Irnn adulta 
Nlrrsnlppor ringPlrNta pn Ottenby under h|st-
strlcNet 2004±2005. Den standardiserade h|st-
PlrNningen aY Yadare Yid Ottenby genoPI|rs Irnn 
b|rMan aY Muli till slutet aY septePber beroende aY 
Yadartillgnngen runt Ingelstationen. H|stPlrN-
ningen under de analyserade nren genoPI|rdes till 
st|rsta delen aY saPPa ringPlrNare soP de under 
Ynren ringPlrNta indiYiderna. 

Ottenby Ingelstationen I|r dagligen dagboNs-
antecNningar dlr alla antrlIIade arter inoP oP-
rndet noteras. DessutoP g|rs Per utI|rligare an-
tecNningar |Yer oYanliga arter och st|rre antal. Vi 
saPPanstlllde obserYationerna Irnn 1 PaM till 11 
Muni I|r nren 1977±2010.  EItersoP Ingelstations-
personalen YllMer YilNa obserYationer soP sNall 
antecNnas i dagb|cNerna Nan Pindre aYYiNelser 
Pellan nren I|reNoPPa, Pen st|rre ansaPlingar 
aY Nlrrsnlppor, YilNet lr Ynrt IoNus, b|r alltid ha 
antecNnats. 

Än sn llnge ¿nns inga nterIynd Irnn hlcNoPrn-
den rapporterade Irnn de YnrPlrNta Nlrrsnlpporna. 
Dn 20 aY de under Ynren PlrNta Nlrrsnlpporna 
nterIunnits pn Ottenby nlstNoPPande h|st och tre 
under h|sten PlrNta Inglar nterIunnits under pnI|l-
Mande Ynr drar Yi docN slutsatsen att det r|r sig oP 
saPPa population soP passerar Ottenby bnde Ynr 
och h|st. )rnn nterIynd aY h|stPlrNta Nlrrsnlppor 
Yet Yi att hlcNoPrndet strlcNer sig Irnn tundran i 
nord|stligaste )inland till YaPalhalY|n �)igur 
1�. Det |stligaste nterIyndet Irnn Ingelstationen 
NoPPer Irnn en ungIngel ringPlrNt pn Ottenby 
10 augusti 1987 soP Nontrollerades 1 Muli 1989 
�70�00¶N, 77�00¶E� Yid GydansNiM Peninsula, 3200 
NP ostnordost oP Ottenby.     

Antalet rastande Nlrrsnlppor Yid Ottenby Pellan 
1 PaM±11 Muni 1977±2010 Yarierade NraItigt bnde 
Pellan dagar �0±2000� och Pellan nr �0±5600�. 
Den generella trenden lr docN att en |Nning sNett 
under perioden. Medelantalet per nr under Iyra pe-
rioder �8±9 nr per period� Yar� 1977±1984 �775�, 
1985±1992 �1550� and 1993±2001 �675� 2002±
2010 �4108�. ÄYen antalet dagar Ped Àer ln 100 
rastande indiYider Yisade pn en |Nning� 1,2, 3,8, 1,4 
och 12,2. 

)rnn dagboNsantecNningarna drar Yi slutsatsen 
att Nlrrsnlpporna i Pedel anllnt tidigare och tidi-

B. 2007. SurYeillance oI InÀuen]a A Virus in Migratory 
WaterIoZl in Northern Europe. Emerg. Infect. 'is. 13� 
404±411.   

WarnocN, N., TaNeNaZa, J.Y. & Bishop, M.A. 2004. Mig-
ration and stopoYer strategies oI indiYidual Dunlin along 
the Paci¿c coast oI North APerica. Can. J.  =ool. 82� 
1687±1697.

Svensk sammanfattning
Stora antal arNtisNa Yadare |YerYintrar llngs Eu-
ropas nlringsriNa tidYattenstrlnder. )lyttningen 
Pot hlcNoPrndena pn tundran sNer under senare 
delen aY Ynren och genoPI|rs aY de Àesta arter i 
en eller tYn lnnga non-stop Àyttningar. Under dessa 
Àygningar Nan Inglarna aYYerNa distanser pn uppe-
Pot 5000 NP. )|r att genoPI|ra detta NrlYs stora 
brlnslereserYer �huYudsaNligen Iett, Pen ocNsn en 
del protein�. Klrrsnlppor Calidris a. alpina och 
andra arNtisNa Yadare lagrar betydande IettreserYer 
i NordsM|regionen �PotsYarande 50±70 � |Yer den 
IettIria YiNten� innan den lnnga Àyttningen Pot den 
rysNa tundran. I SYerige ses de arNtisNa Yadarna 
IrlPst under aNtiYt strlcN utan att rasta. DoNuPen-
terade stora ansaPlingar aY rastande Yadare llngs 
SYeriges Nuster ¿nns Pen dn IrlPst i saPband 
Ped oI|rdelaNtigt Ylder soP hnrda PotYindar och 
regn. Nngra Nlnda regelbundna rastplatser I|r Iett-
upplagring ¿nns inte i ÖstersM|regionen, Ped tYn 
P|Mliga undantag� h|ga antal aY Nlrrsnlppor ob-
serYerades Àera Ynrar under 1990-talet Yid Hidden-
see, sydYlstra h|rnet aY ÖstersM|n, saPt PyrspoYar 
soP regelbundet ses I|dos|Na i Öresundsregionen 
i SydYlstra SYerige. Pn ingen aY dessa platser har 
det docN genoPI|rts nngra detalMerade studier aY 
I|dos|N eller Iettupplagring. 

Vid Ottenby Ingelstation pn Öland har ringPlrN-
ning aY h|stÀyttande Yadare bedriYits sedan 1946. 
DlrePot har ingen Inngst bedriYits pn Ynren. I 
saPband Ped studier aY sn Nallad IngelinÀuensa, 
Inngades docN Yadare under PaM och b|rMan aY Muni 
nren 2004±2010. )nngsten genoPI|rs pn ruttnan-
de tnngbanNar i strandlinMen dlr Inglarna troligen 
IrlPst I|dos|Ner pn ÀuglarYer. VnrInngsten inled-
des I|rst under PaM Pnnad dn loNala Yadare redan 
startat sin hlcNning eItersoP Inngsten inriNtades pn 
arNtisNa Yadare. ANtiY Inngst genoPI|rdes dn Per 
ln 20 Nlrrsnlppor rastade pn tnngbanNarna runt 
Ingelstationen och genoPI|rdes Ped hMllp aY Ya-
darIlllor aY ´Ottenby-Podell´. SaPPanlagt ring-
PlrNtes |Yer 1000 Nlrrsnlppor. )rnn ringPlrNta 
Yadare saPlades bioPetri in i IorP aY Yingllngd, 
huYud±nlbb och YiNt �0,1 g noggrannhet�. Dess-
utoP Nlassades Plngden synligt Iett pn hals och 
buN enligt en sNala Irnn 0 till 9. 
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gare till Ottenby under studieperioden. DatuP I|r 
dagen Ped h|gst antal rastande indiYider inI|ll un-
der de Iyra perioderna 19 PaM±3 Muni i period I �Pe-
dian 28 PaM�, 16±30 PaM i period II �30 PaM�, 15±31 
PaM i period III �24 PaM� och 17±26 PaM i period IV 
�21 PaM�. Den |Nade IreNYensen aY rastande Nlrr-
snlppor saPPanIaller Ped en generell |Nning aY 
YnrtePperaturen soP stigit 1,1±2,0�C Pellan 1977 
och 2010. )|rlndringen i Plngden regn pn Ynren 
lr Per NoPplex, Pen har generellt |Nat under PaM 
Pnnad.

De 1053 Nlrrsnlpporna soP ringPlrNts under 
YnrInngsten I|rdelas enligt I|lMande� 11 PaM±3 Muni 
2004 �n 173�, 10±26 PaM 2005 �n 496�, 18±23 
PaM 2006 �n 30�, 9 PaM±5 Muni 2007 �n 284�, 
17 PaM±19 PaM 2008 �n 3�,  21 PaM±5 Muni 2009 
�n 50� and 2 PaM±28 PaM 2010 �n 17�. AY dessa 
Inglar Yar 391 Inglar i sitt andra Nalendernr �2y�, 
601 adulta �3y�� och 61 Ped obestlPd nlder. Trots 
att InngstdatuP Yarierade signi¿Nant Pellan Yn-
rarna Ianns det ingen signi¿Nant sNillnad i nlr de 
oliNa nldersgrupperna Inngades. Under h|starna 
2004±2005 ringPlrNtes totalt 9982 Inglar soP Yar 
i sitt andra Nalendernr eller lldre.   

MedelYiNten I|r Nlrrsnlppor Inngade Yar 62,8 
g under Ynren, att MlPI|ras Ped 47,6 g pn h|sten. 
Detta Yisar att YnrInglarna bar betydande Iettreser-
Yer, PotsYarande i Pedeltal 36,3 � aY den IettIria 
YiNten. Det Ianns en generell |Nning i bnde YiNt och 
IettNlassning Mu senare under Ynren Inglarna Innga-
des. Det Ianns ocNsn ett starNt saPband Pellan YiNt 
och IettNlassning YilNet Yisar att YiNt|Nningen Nan 
I|rNlaras aY |Nning i synligt Iett. Vi tittade lYen pn 
Iettupplagring hos ensNilda indiYider genoP att an-
Ylnda Inglar soP nterInngades en eller Àera gnnger. 
De Inglar soP nterInngades |Nade i YiNt Ped i ge-
noPsnitt 1,2 g�d, YilNet betyder en Iettlagring Pot-
sYarande 2,6 � aY den IettIria YiNten�dygn. Tiden 
Inglarna rastar Yid Ottenby YerNar docN Yara Nort 
dn endast 3,5 � aY Inglarna nterInngades och I|r de 
nterInngade Inglarna Yar Pedeltiden Pellan I|rsta 
och sista Inngst 2,2 dygn. Bara tYn tredMedelar aY 
de nterInngade Inglarna |Nade docN i YiNt och I|r 
deP Yar hastigheten 2,2 g�d, YilNet PotsYarar 4,6 � 

aY den IettIria YiNten�dygn �PaxiPala Ylrdet Pot-
sYarade 13,7 � aY den IettIria YiNten�dygn�. Bnde 
Yingllngd och llngden pn nlbb±huYud |Nade Ped 
datuP hos de rastande Inglarna.

Vi drar tre huYudsaNliga slutsatser oP Nlrrsnlp-
pornas YnrÀyttning I|rbi Ottenby. )|r det I|rsta har 
en PaMoritet aY de Nlrrsnlppor soP nterInngades 
under saPPa Ynr |Nat i YiNt. Sn Yitt Yi Yet lr detta 
I|rsta doNuPentationen aY regelbunden Iettupp-
lagring hos arNtisNa Yadare i ÖstersM|regionen. )|r 
nterInngade indiYider Yar Pedel I|r Iettupplagring�
dag 2,6 � aY den IettIria YiNten, och den Paxi-
Pala |Nningen hos en nterInngad indiYid Yar 13,6 
�. Dessa Ylrden lr IaNtisNt h|gre ln nngra andra 
Yi Iunnit rapporterade Irnn nordYlstra Europa I|r 
Nlrrsnlppa. Ottenbys tnngbanNar torde dlrI|r Yara 
utPlrNta I|r I|dos|N Yid rltt I|rutslttningar. 

 )|r det andra YerNar det Yara stor oPslttning 
aY indiYider under Ynren. Detta sNilMer sig Irnn det 
generella P|nster soP ses hos arNtisNa Yadare un-
der YnrÀyttningen i nordYlstra Europa, dlr de Àesta 
Inglar YerNar synNronisera sin Iettupplagring och 
genoPI|ra Àytten saPtidigt i en lnng Àygning till 
hlcNoPrndet. Troligen Nan detta bero pn att hanar-
na Àyttar tidigare I|r att sedan gradYis |Yergn till 
en h|gre andel honor Ped llngre Yingllngd.

)|r det tredMe YerNar Nlrrsnlpporna anllnda 
tidigare till Ottenby nu MlPI|rt Ped I|r 30 nr se-
dan och YerNar dessutoP rasta i h|gre antal. Är 
detta en I|rbisedd alternatiY Àyttningsstrategi el-
ler ser Yi b|rMan pn en ny sndan" VnrtePperaturen 
Yid Ottenby har under studieperioden |Nat, liNasn 
nederb|rden under PaM. KansNe har detta gynnat 
Nlrrsnlppornas I|dos|N i tnngbanNarna" OP I|r-
utslgelser oP global uppYlrPning uppIylls Nan 
Yi dn Ylnta oss att allt Àer Nlrrsnlppor �och andra 
arNtisNa Yadare� b|rMar utnyttMa Ottenby och andra 
loNaler i ÖstersM|regionen I|r sin Iettupplagring pn 
Ynren" Det IaNtuP att Nlrrsnlpporna lYen har I|r-
Àyttat sitt |YerYintringsoPrnde norrut under senare 
nr �YilNet Yisas aY nterIynd aY ringPlrNta Inglar� lr 
ytterligare en indiNation pn att global uppYlrPning 
pnYerNar snYll Àyttnings- soP |YerYintringsstrate-
gier hos arten.
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Abstract

Inledning
Antalet Ingelarter och IngelindiYider pn en plats Ya-
rierar och I|rlndras |Yer tiden. )|r att Nunna tolNa 
pngnende I|rlndringar i IngelIaunan lr det YiNtigt 
att Nunna MlPI|ra Ped lnnga tidsserier, glrna Irnn 
relatiYt opnYerNade PilM|er. I SYerige ¿nns Àera 
platser soP inYenterats Ped noggranna och striNt 
standardiserade Petoder under Pnnga nr. GenoP 
sn Nallad reYirNartering, dn upprepade bes|N g|rs 
under Ynren, Nartllggs hur Pnnga reYir aY oliNa 
arter soP I|reNoPPer. Den llngsta obrutna reYir-
Narteringsserien ¿nns i SNnne, dlr )ngelsnngsdalen 
inYenterats nrligen sedan 1953 �EnePar P.À. 1994, 
EnePar & Thorner 2003, Thorner 2004, 2007, 
SYensson P.À. 2010�. Andra lnngtidsunders|N-
ningar baserade pn reYirNartering lr inYentering-
arna i IMlllbM|rNsNog �sedan 1963, EnePar P.À. 
2004� och pn IMlllhed �sedan 1964, SYensson 2006� 
runt APParnls i s|dra Lappland, l|YsNogsoPrndet  
S|r|n i NlrNe �sedan 1965, Johannesson 2005, Si-
Ponsson 2008�, saPt l|YsNogen Dalby S|dersNog 
i SNnne �15 inYenteringsslsonger I|rdelat pn totalt 
27 nr 1980±2006, SYensson 2009�.

Pn nationell niYn i SYerige I|lMs den sYensNa In-

Häckfågelfaunan i en sydsvensk ädellövskog under 40 år – 
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 & ÅKE LINDSTRÖM

We present the results IroP 40 years oI territory Papping 
oI a 9 ha plot in Ottenby lund, a rich broadleaYed oaN Io-
rest on the island oI Öland in the Baltic Sea in southeast 
SZeden. The plot Zas rich in both species and territories� 
1509 territories�NP2 Ior all 51 species and 1474 territo-
ries�NP2 Zhen only 38 passerines Zere considered. ChaI-
¿nch Fringilla coelebs and WilloZ Warbler Phyllosco-
pus trochilus Zere the Post abundant species, together 
40� oI the passerines. 54� oI the passerine species Zere 
long-distance Pigrants, Zhich Pade up 42� oI the ter-
ritories. There Zas a positiYe correlation in territory nuP-
bers betZeen long-distance Pigrants and short-distance 
Pigrants�residents. Both the nuPber oI territories and 
the nuPber oI species increased during 1972±1991, but 
decreased during 1992±2011. CoPPunity and species 

trends did not generally IolloZ national trends. The re-
asons Ior the local Àuctuations are poorly NnoZn. Only 
Poderate habitat change occurred, caused by occasional 
cutting oI understory and soPe trees, sudden oaN death, 
and Yarying nuPbers oI deer and cattle. Increasing nuP-
ber oI pine Parten 0artes martes Pay haYe had eIIects.

'aniel Bengtsson, Naturvetenskapliga institutionen, Lin-
npuniversitetet, Barlastgatan 11, �91 �2 .almar och Ot-
tenby fågelstation, Pl. 1500, ��0 65 'egerhamn. E-post: 
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Lunds universitet, Ekologihuset, 22� 62 Lund
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gelIaunans I|rlndringar Ped Per |YersiNtliga Pe-
toder, t.ex. punNt- och standardrutter under hlcN-
ningstid �Lindstr|P P.À. 2012a�, saPt rlNning 
aY Àyttande Inglar Yid Ottenby �Lindstr|P P.À. 
2012b� och )alsterbo �Karlsson P.À. 2002, KMel-
lpn 2011�. 

Vid Ottenby pn Ölands s|dra udde har hlcNande 
och Àyttande Inglar studerats nrligen sedan Ingel-
stationen grundades 1946 �Danielsson P.À. 1947, 
HMort & LindholP 1978, Lindstr|P P.À. 2012b�. 
Sedan 1972 har en ldell|YsNogsyta i Ottenby lund 
reYirNarterats nrligen. Vi presenterar hlr resulta-
ten aY 40 nrs inYentering aY denna yta och MlPI|r 
trender i Ingeltltheter och artsaPPanslttning Ped 
andra inYenteringsprograP i SYerige och i utlandet.

0etoder
Provytans läge, habitat och egenskaper
Den 8,75 ha �350î250 P� stora inYenteringsy-
tan ligger i den Pellersta delen aY den ca 250 ha 
stora l|YsNogen Ottenby lund, drygt 2 NP norr oP 
Ölands sydspets �)igur 1�. Ottenby lund utg|r s|d-
ra Ölands st|rsta l|YsNog. InYenteringsrutans h|rn 
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har Noordinaterna� 56�13,1249¶N, 16�12,9574¶O� 
56�12,9710¶N, 16�25,1973¶O� 56�13,2122¶N, 
16�25,1209¶O� 56�13,0609¶N, 16�25,3731¶O. 
OPrndet lr naturreserYat sedan 1970. Perioden 1 
april ± 31 augusti lr det inte tillntet I|r allPlnheten 
att llPna Ylgar och angiYna leder i oPrndet. 

Habitatet i inYenteringsrutan lr representatiYt 
I|r Ottenby lund i sin helhet och bestnr aY relatiYt 
|ppen l|YsNog doPinerad aY eN 4uercus robur i 
blandade nldrar Ped inslag aY al $lnus incata�
glutinosa, asp Populus tremula och bM|rN Betula 
pendula �ENstaP P.À. 1997�. OYanligare trldslag 
utg|rs aY alP Ulmus glabra, asN Fra[inus e[cel-
sior och NastanM Castanea sativa. Ett IuNtstrnN i 
|stra delen aY rutan har lYen inslag aY Yide Sali[ 
sp. Under Yegetationen bestnr aY en del hagtorn och 
bM|rnblrssnnr saPt brlNen och grls. 

Inventeringsmetod
ReYirNartering har genoPI|rts enligt SYensson 
�1975�. OPrndet bes|Ns tio gnnger Irnn Pitten aY 
PaM till Pitten aY Muni. TidpunNten har Yalts I|r att 
In Ped alla I|reNoPPande arter. Att hlcNningspe-
rioden hos de nlrYarande arterna inte lr synNroni-
serad pnYerNar i Yiss Pnn hur lltt inYenteraren re-
gistrerar deP. Tidigt hlcNande arter, snsoP bo¿nN 
Fringilla coelebs och talgoxe Parus major, sMunger 

Per intensiYt i april och b|rMan aY PaM, saPtidigt 
soP Yissa lnngdistansÀyttare, exePpelYis soPPar-
gylling Oriolus oriolus, lnnu inte anllnt i Pitten 
aY PaM.

Vid YarMe inYenteringstillIllle Yandrade inYente-
raren saNta genoP rutan llngs linMer Ped 50 P Pel-
lanruP. Alla IngelindiYider noterades saPt, i syn-
nerhet, indiNationer pn reYir�hlcNning. SMungande 
indiYider aY saPPa art soP h|rdes saPtidigt Par-
Nerades speci¿Nt, I|r att slrsNilMa nlrstnende reYir. 
Alla obserYationer boNI|rdes pn IlltNartor och 
inIorPationen |YerI|rdes sedan till artNartor. Tre 
registreringar, eller en beNrlItad boplats, NrlYdes 
I|r att ett perPanent reYir sNulle boNI|ras. ReYir-
Nartorna har tolNats aY inYenteraren eller platsche-
Ien pn Ottenby Ingelstation, saPt ungeIlr IraP till 
seNelsNiItet lYen aY S|ren SYensson pn ENologihu-
set i Lund. Denne Yar ansYarig I|r det riNstlcNande 
inYenteringsprograP aY reYirNarteringsytor soP 
pngicN Irnn 1969 till Pitten aY 1990-talet och soP 
Ottenby lund dn ingicN i �Ottosson P.À. 2012�.

SaPPanlagt har 28 personer inYenterat ytan i 
Ottenby lund under perioden 1972±2011. Dessa 
personer listas under TacN. ProYytan inYenterades 
lYen 1998, Pen NartPaterialet har inte gntt att nter-
¿nna.  

'atabearbetning
De Àesta MlPI|rbara lnngtidsstudier behandlar 
enbart tlttingar och antalen presenteras oItast ex-
NlusiYe antalet NrnNInglar. )|r MlPI|relsens sNull 
har Yi i huYudsaN gMort liNadant. Vi har dlrtill Yalt 
att beaNta lnngdistansÀyttare soP en grupp, saPt 
stannInglar, Nort- och PedeldistansÀyttare soP 
en annan, giYet att antalet indiYider Irnn dessa tYn 
grupper Nan tlnNas pnYerNas aY delYis oliNa pro-
cesser utanI|r hlcNningstid. 

ArtoPslttning �´species turnoYer rate´� berlN-
nades genoP att suPPan aY antalet nytillNoPna 
och I|rsYunna arter Pellan tYn nr diYiderades Ped 
suPPan aY de bnda nrens artantal �SYensson P.À. 
2010�. Ett Ylrde aY 100 � inneblr att inga arter 
lr desaPPa Pellan tYn nr. Vid 0 � har inga I|r-
lndringar sNett i artsaPPanslttningen Pellan tYn 
nr. )|r att statistisNt testa I|rlndringar |Yer tiden 
i antalet reYir och arter anYlndes SpearPans rang-
Norrelation �rs�. Dn data I|r 1998 saNnas har Yi Yid 
trendberlNningar antagit att 1999 NoPPit direNt 
eIter 1997. Med Ynr analysPetod, SpearPans rang-
Norrelation, pnYerNas inte resultat eller tolNningar 
aY detta. BerlNningarna gMordes i GraphPad PrisP 
�Yersion 5.04 I|r WindoZs, GraphPad SoItZare, La 
Jolla CaliIornia USA, http���ZZZ.graphpad.coP�.

)igur 1. InYenteringsrutans position �sYart reNtangel� pn s|d-
ra Öland. Det P|rNgrn oPrndet lr l|YsNogen Ottenby lund, 
oPgiYen aY i huYudsaN betesParN �lMusgrntt�. Det Yita oPrn-
det sydost oP lunden och lngarna lr ÖstersM|n.
The position of the census plot �black sTuare� at the southern 
tip of the island Öland at the Swedish Baltic coast. The dark 
grey area denotes the broadleaved forest ³Ottenby 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.
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5esultat och diskussion
Fågeltäthet 
I genoPsnitt registrerades 132 IngelreYir per nr 
�saPtliga arter PedrlNnade� i Ottenby lund, YilNet 
betyder en genoPsnittlig Ingeltlthet pn 1509 reYir�
NP2. )|r enbart tlttingar �exNlusiYe NrnNInglar� 
Yar genoPsnittet i Ottenby lund 129 reYir�nr, d.Y.s. 
1474 reYir�NP2 �Tabell 1�. Denna tlthet lr MlPI|r-
bar Ped den i andra liNnande l|YsNogsoPrnden. I 
Dalby S|dersNog Yar PotsYarande reYirtlthet i ge-
noPsnitt 9 � h|gre ln i Ottenby lund �SYensson 
2009� och i S|r|n Yar den 8 � h|gre �oPrlNnat 
Irnn Johannesson 2005�. I )ngelsnngsdalen Yar 
docN tltheten 35 � llgre ln i Ottenby lund �Ene-
Par P.À. 1994, SYensson P.À. 2010�. I den YllNln-
da l|YursNogen BialoZie]a National ParN i Polen 
registrerades under nren 1995±1999 i genoPsnitt 
1101 reYir�NP2 i den Pest reYirtlta biotopen doPi-
nerad aY asN�al. I tre oliNa inYenteringsrutor Ped 
eN�aYenboN�lind Yar Ingeltltheten Pellan 800 och 
1000 reYir�NP2 �WesoloZsNi P.À. 2002, ToPia-
loMc & WesoloZsNi 2004�. Den genoPsnittliga In-
geltltheten i Ottenby lund och andra riNa sYensNa 
l|YsNogar lr alltsn tlPligen liNYlrdigt h|g, 1000±
1600 par�NP2 �Tabell 1�, och IaNtisNt nngot h|gre 
ln Yad soP ¿nns i den sista lilla europeisNa resten 
aY l|YursNog i Polen.

Den generella Ingeltltheten i SYerige lr betydligt 

llgre ln sn. Ottosson P.À. �2012� uppsNattade ny-
ligen antalet Ingelpar i SYerige till 70 PilMoner, Yil-
Net PotsYarar i genoPsnitt ungeIlr 170 par�NP2 I|r 
hela SYeriges landareal �410 000 NP2�. Det ¿nns 
reYirNarteringsdata Irnn Àera andra biotoper i SYe-
rige. I APParnls noterades i genoPsnitt 403 reYir�
NP2 i IMlllbM|rNsNog �EnePar P.À. 2004�, 89 reYir�
NP2 pn lngIMlllshed och 39 reYir�NP2 pn h|gIMllls-
hed �SYensson 2006�. BarrsNogar i Dalarna h|ll i 
genoPsnitt 267 reYir�NP2 �)orslund 2003� och i 
SNnnes MordbruNsbygder Yar Ingeltltheten 170 re-
Yir�NP2 �SYensson 2003�. Mogen och aY sNogsbruN 
tlPligen opnYerNad l|YsNog lr Ped andra ord en 
PycNet IngelriN sYensN biotop.

Variation och trend i fågeltäthet
Antalet reYir i Ottenby lund hade en PycNet dis-
tinNt utYecNling under de 40 nren �)igur 2, Tabell 
2�. Under de I|rsta 20 nren |Nade antalet reYir, oP 
ln Ped en liten sYacNa perioden 1979±1987. Un-
der perioden 1992±2011 PinsNade sedan tltheten 
successiYt I|r att Yid periodens slut ligga pn nlstan 
saPPa niYn soP Yid inYenteringens b|rMan. Denna 
utYecNling lr i stort sett oPYlnd Pot hur antalet 
Inglar i SYerige I|rlndrades under saPPa period 
�OttYall P.À. 2009�. Perioden 1975±1995 Nlnne-
tecNnades i SYerige aY en NraItig generell PinsN-

Tabell 1. Antalet Ingelarter och reYir i nngra sYensNa unders|NningsoPrnden soP studerats |Yer perioder oP 
Pinst 25 nr. SiIIrorna glller enbart tlttingar �ordning PasseriIorPes�, docN eM NrnNInglar. 
Number of species and territories of passerine birds �order Passeriformes�, corvids e[cluded, in Swedish study 
sites with data covering 25 years or more.

   Yta Totalt antal arter Medeltal �Pin±Pax� Medeltal �Pin±Pax� 
  $rea alla nr arter per nr reYir per NP2

   �ha�  Total no. of 0ean �min–ma[� 0ean �min–ma[� 
   species all years species per year territories per km2

APParnls1 42 46 27 403
 �65�N�   �21±34� �236±564�
S|r|n2  20 35 ± 1592
 �59�N�    �1386±1783�
Ottenby3 9 37 20 1474
 �56�N�   �12±27� �869±2537�
)ngelsnngsdalen4 13 41 21 954
 �55�N�   �15±27� �880±1415�
Dalby5  37 32 23 1613

 �55�N�   �18±26� �1443±1889�


Talen glller de tre nr dn lYen stare rlNnades. ReYirtltheten de nr starar inte rlNnades Yar 833 reYir�NP2 �Pen stare har rlNnats 
Ped i antalet arter I|r alla nr�. 
The figure is for the three years when also Starlings were counted. The average density for years when Starlings were not 
counted was ��� territories�km2�but Starling has been included in the number of species every year�.
1EnePar et al. �2004�, 2Johannesson �2005�, SiPonsson �2008�, 3This study, 4EnePar et al. �1994�, SYensson et al. �2010�, 

5SYensson �2009�.
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ning aY antalet Inglar. OPYlnt, nlr Ingelantalen 
dlreIter PinsNade NraItigt i Ottenby lund, Yar de 
sYensNa Ingelantalen stabila eller till och Ped nn-
got |Nande �OttYall P.À. 2009�. 

ÄYen I|r de andra loNalerna Ped lnnga tidsserier 
Yar trenderna I|r ungeIlr saPPa tidsperiod oliNa, 
bnde sinsePellan och MlPI|rt Ped SYerige i stort. 
I )ngelsnngsdalen |Nade antalet reYir under perio-
den 1972±2009 �SYensson P.À. 2010�, Pedan In-
gelsaPhlllena i Dalby S|dersNog och APParnls 
inte Yisade nngon Nlar trend |Yer perioderna 1980±
2006 �SYensson 2009� respeNtiYe 1972±1999 �Ene-
Par P.À. 2004�. Detta Yisar tydligt att trenden i 
antalet Inglar pn en giYen plats, Nan Yara tlPligen 
oberoende aY storsNaliga I|rlndringar, lYen nlr ha-

bitatet till synes Yarit gansNa oI|rlndrat.
MellannrsYariationen i antalet reYir i Ottenby 

lund lr st|rre ln i andra lnngtidsserier. Det Paxi-
Pala antalet sPnIngelreYir |Yerstiger PiniPian-
talet Ped 192 � �146 � bortrlNnat extrePYlrdet 
Irnn nr 1995�, att MlPI|ra Ped 139 � i APPar-
nls �EnePar P.À. 2004�, 77 � i )ngelsnngsdalen 
�SYensson P.À. 2010� och 44 � i BialoZie]a �We-
soloZsNi P.À. 2002�. Den h|gsta |Nningen Pel-
lan tYn pn Yarandra I|lMande nr Yar ePellertid bara 
36 � i Ottenby lund, YilNet lr Pindre ln de 60 � 
och 39 � soP registrerats i APParnls respeNtiYe 
)ngelsnngsdalen. MotsYarande Ylrde i BialoZie]a 
Yar 13 � �WesoloZsNi P.À. 2002�. I stort sett Ialler 
Ylrdena in i det generella P|nstret att PellannrsYa-
riationen i Ingeltlthet |Nar Ped |Nande latitud �Jlr-
Yinen 1979�. 

Variation och omsättning i artantal
Det nrliga antalet Ingelarter i proYytan i Ottenby 
lund ÀuNtuerade Pellan 13 och 33 �Pedel 22�. 
Medel I|r antalet tlttingarter �utoP NrnNa� i Ottenby 
lund Yar 20. Totalt har 51 arter registrerats  soP re-
YirhlYdande i Ottenby lund, 37 arter tlttingar �utoP 
NrnNa�. MotsYarande siIIror I|r Iyra andra l|YsNogs-
oPrnden i SYerige lr generellt PycNet liNa �Tabell 
1�, trots att snYll proY ytans storleN, tidsseriens llngd 
och totala antalet reYir borde pnYerNa Ylrdena. 

OPslttningen aY arter, hlr berlNnat soP ´spe-
cies turnoYer´ Pellan pn Yarandra I|lMande nr, Ya-
rierade Pellan 3 � och 26 � i sPnIngelsaPhlllet i 
Ottenby lund �Pedel 14 ��, utan nlPnYlrda sNill-
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)igur 2. Antal reYir �tlttingar exNl. NrnNa� per nr i inYente-
ringsrutan i Ottenby lund 1972±2011 uppdelat pn lnngdis-
tansÀyttare �sYarta staplar� respeNtiYe stannInglar, Nort- och 
PedeldistansÀyttare �Yita staplar�. Det ¿nns inga data I|r 
1998.
<early number of territories �passerines, e[cept 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 199�.

Tabell 2. Trender i antal arter och reYir aY tlttingar �exNl. NrnNa� i Ottenby lund uppdelat pn tYn 20-nrsperioder. 
Vlrdena soP anges lr NorrelationsNoeI¿cienten Irnn SpearPans rangNorrelation. Ett negatiYt Ylrde anger en 
PinsNning |Yer tiden.
Trends in number of species and territories of passerines �e[cept crow� at Ottenby during two time periods. The 
values shown are Spearman correlation coefficients. $ negative value means a decrease over time.

 Total Period 1 Period 2 
 1972±2011  1972±1991 1992±2011
Totalt antal reYir  0,316 �ns� 0,615 �

� -0,599 �

�
Total no. of territories
Antal reYir lnngdistansÀyttare 0,147 �ns� 0,678 �

� -0,633 �

� 
No. of territories long-distance migrants
Antal reYir NortdistansÀyttare 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 lnngdistansÀyttare -0,237 �ns� 0,430 �ns� -0,860 �


�
No. of long-distance migrant species
Antal arter NortdistansÀyttare 0,446 �

� 0,404 �ns� -0,643 �

�
No. of short-distance migrant species
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nader Pellan oliNa artNategorier. )ngel snngsdalen 
uppYisar ett nngot llgre Pedel, 11 � �2±25 �,  
SYensson P.À. 2010�. APParnls hade generellt 
h|gre oPslttning, i genoPsnitt 30 � �8±37 ��, 
YilNet stlPPer Ped hypotesen att Yariationen i 
oPslttning aY arter �´species turnoYer´� lr st|rre 
pn nordligare breddgrader �EnePar P.À. 2004, Jlr-
Yinen 1979�.

0öjliga lokala orsaker till variation i antal revir 
och arter i Ottenby lund
Den h|ga Yariationen i antalet reYir i inYenterings-
rutan i Ottenby lund lr I|rYnnande Ped tanNe pn 
att PycNet riNa habitat i ett sent sNede aY succes-
sionen generellt I|rYlntas Yara Plttade �)retZell 
& Lucas 1970�. Det ¿nns i Ynra |gon inga habitat-
I|rlndringar soP tydligt Nan I|rNlara den stora Ya-
riationen, Pen nngon systePatisN doNuPentation 
aY habitatI|rlndringar inoP inYenteringsrutan har 
tyYlrr inte gMorts. 

DoYhMortar 'ama dama och Nor har I|reNoPPit 
tlPligen talriNt YilNet PedI|r att underYegetatio-
nen hnllits nere. Antalet dMur har ePellertid Ya-
rierat en hel del �Yon Schult] 1995�. Idag �2012� 
uppsNattas YinterstaPPen aY doYhMort till ca 200 
dMur �tillsyningsPan Johan Parbolng, muntligen�. 
Under 1990-talet Nan antalet ha Yarit sn h|gt soP 
300±350 dMur. NlrYaron aY Nor i Ottenby lund har 
sNiItat ln Per, Irnn inga alls under Pnnga nr till 
oPIattande sNogsbete, exePpelYis 70 Nor Ped Nal-
Yar i PaM saPt 200 diNor i oNtober 2006±2008 �ar-
rendator Andreas Wistr|P, muntligen�.

Hela Ottenby lund har en slrsNild sN|tselplan 
inoP naturreserYatet Ottenby. Ett Yisst uttag aY 
YirNe saPt r|Mning aY sly har gMorts Yid nngra till-
Illlen, bl.a. togs ca 600 eNar ur lunden under 1980- 
och 1990-talen. Runt nr 2000 drabbades dessutoP 
Pnnga eNar i Ottenby lund aY ´eNsMuNan´ eller ´eN-
d|den´ �reserYatsansYarig HnNan LundNYist, munt-
ligen�, Pen hur detta pnYerNat Inglarna lr oNlnt.

Vnr uppIattning lr att biotopYariationen totalt 
sett har Yarit relatiYt liten och att de sNillnader soP 
I|reNoPPit IraPI|r allt glllt underYegetationen. 
Pn lnng siNt torde den h|gre Ylxtligheten, trots in-
grepp, angrepp och naturlig succession, Yarit I|r-
hnllandeYis Nonstant. Rutans syd|stra h|rn grlnsar 
till de |ppna landsNap soP oPger Ottenby lund, 
YilNet ePellertid inte YerNar ge upphoY till uppen-
bara ´NanteIIeNter´. Snledes I|reNoPPer inga arter 
ut|Yer de soP triYs inne i den relatiYt slutna sNogs-
biotop soP Ottenby lund Pestadels bestnr aY.

Ytterligare en IaNtor Ylrd att nlPna lr antalet 
predatorer. Sedan r|drlYen Vulpes vulpes under 

1990-talet i stort sett utrotats aY rlYsNabb har grlY-
ling 0eles meles och Pnrd 0artes martes bliYit 
talriNa i Ottenby lund �tillsyningsPan Johan Par-
bolng, muntligen�. GrlYlingen torde IrlPst utg|ra 
ett hot Pot ParNhlcNare soP l|Ysnngare Phyl-
loscopus trochilus, Pedan Pnrden sannoliNt Nan ha 
en betydande inYerNan pn antalet tlttingar soP blir 
Àygga.

 Ett stort antal oliNa inYenterare �28� har sanno-
liNt bidragit i nngon Pnn till Yariationen. Den st|rs-
ta I|rlndringen i antalet reYir Pellan pn Yarandra 
I|lMande nr Yar ePellertid Pindre i Ottenby lund 
MlPI|rt Ped i )ngelsnngsdalen och i APParnls, 
dlr betydligt Ilrre inYenterare Yarit inYolYerade.

Lång- och kortdistansÀyttare
LnngdistansÀyttarna lr en grupp arter soP det un-
der de senaste decennierna gntt MlPI|relseYis dn-
ligt I|r, bnde i SYerige �OttYall P.À. 2009� och i 
|Yriga Europa �Sanderson P.À. 2006�. Detta sNulle 
Nunna bero pn I|rslPrade I|rhnllanden i |Yer-
YintringsoPrndena, Pen det har ocNsn I|reslagits 
att de pnYerNats aY populationsutYecNlingen hos 
NortdistansÀyttare �och stannInglar�. Pn grund aY 
successiYt Pildare Yintrar |Nar antalet indiYider 
aY de N|ldNlnsliga NortdistansÀyttarna och lnng-
distansÀyttarna Inr dlrPed allt sYnrare att ¿nna 
nngonstans att sln sig ner nlr de anllnder sent pn 
Ynren �Herrera 1978, O¶Connor 1981, EnePar 
P.À. 1994�. Vi unders|Nte dlrI|r hur det gntt I|r 
gruppen lnngdistansÀyttare i Ottenby lund och 
MlPI|rde Ped andra lnngtidsstudier i SYerige.

AY de 37 I|reNoPPande tlttingarterna i Ottenby 
lund lr 20 lnngdistansÀyttare �54 �� och 17 stan-
nar i Europa �Yi inNluderar alltsn lYen stannInglar 
i terPen ´NortdistansÀyttare´�. Det genoPsnittliga 
antalet reYir I|r lnngdistansÀyttarna Yar 54 och 
NortdistansÀyttarna 75 �)igur 2�. RlNnat per nr har 
lnngdistansÀyttarna i genoPsnitt utgMort 42 � aY 
reYiren �Yariation 32±53 ��. Proportionen lnngdis-
tansÀyttare har inte lndrats i nngon entydig riNtning 
|Yer nren �rs -0,275, p 0,09�, Pen den |Nade nn-
got IraP till 1986 I|r att dlreIter generellt PinsNa 
�Appendix 1�. Bnde I|r Nort- och lnngdistansÀytta-
re |Nade antalet reYir IraP till Pitten pn 1990-talet, 
I|r att dlreIter PinsNa och 2011 nn liNnande niYner 
soP 40 nr tidigare �Tabell 2, )igur 2�. Det Ianns en 
starNt positiY Norrelation Pellan antalet reYir aY de 
bnda grupperna �rs 0,73, p�0,001, )igur 3�. Med 
andra ord, de nr det Ianns Pnnga NortdistansÀyttare 
i Ottenby lund sn Ianns det ocNsn Pnnga lnngdis-
tansÀyttare dlr och vice versa.

I BialoZie]a i Polen utgMorde lnngdistansÀyttar-
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Bild 1. Nngra grusYlgar genoPNorsar inYenteringsrutan, Must denna Ylg strlcNer sig |sterut Irnn rutans sydYlstra h|rn.
Bilden tagen 9 PaM 2012. 
$ few dirt roads cross the census plot. Picture taken 9 0ay 2012.

Bild 2. SaPPa PotiY soP bild 1, nu Ped Iullt utYecNlat l|YYerN och Irodig underYegetation. Bilden tagen 5 Muli 2012. 
Same site as above, now with fully developed vegetation. Picture taken 5 July 2012.
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Bild 4. SaPPa PotiY soP bild 3, Pen tagen 11 nr senare �5 Muli 2012�. Notera att en del Pindre trld och busNar 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.

Bild 3. Den I|r inYenteringsrutan sn typisNa |ppna eNsNogen, Ped underYegetation aY brlNen. Bilden tagen soPParen 2001. 
Typical open oak forest. Picture taken in the summer of 2001.
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na endast 25 � aY det totala antalet reYirhnllande 
indiYider, Pedan PotsYarande siIIror I|r Ottenby 
lund Yar 42 �, )ngelsnngsdalen 47 � och APPar-
nls 50 �. Detta stlPPer tlPligen Yll |Yerens Ped 
hypotesen att proportionen lnngdistansÀyttare |Nar 
Ped |Nande breddgrad �Herrera 1978, O¶Connor 
1981�. Notera docN att i )ngelsnngsdalen PinsNade 
andelen lnngdistansÀyttare NraItigt under under-
s|Nningsperioden, Irnn ungeIlr 60 � under tidigt 
1950-tal till bara ungeIlr 38 � Nnappt 60 nr senare 
�SYensson P.À. 2010�. 

Bnde i Ottenby lund och i APParnls Ianns en 
positiY Norrelation Pellan antalet Nort- och lnngdis-
tansÀyttare, Pedan Norrelationen i )ngelsnngsda-
len Yar negatiY. )|r den sistnlPnda loNalen har det 
I|reslagits att det negatiYa saPbandet sNulle Nunna 
bero pn NonNurrens Pellan grupperna �EnePar 
P.À. 1994�. Detta sNulle dn ocNsn Nunna I|rNlara 
den lnngsiNtiga PinsNningen i proportionen lnng-
distansÀyttare i )ngelsnngsdalen. Denna I|rNlaring 
llr docN inte gllla I|r Ottenby lund och APParnls. 
)ngelsaPhlllet i APParnls har antagits Yara oPlt-
tat, antagligen pn grund aY stor YlderYariation soP 
hindrar saPhlllet att uppnn sitt ´carrying capacity´ 
�EnePar P.À. 2004�. Att detta sNulle gllla lYen I|r 
det PycNet Ingeltlta Ottenby lund lr nog Pindre 
sannoliNt. SaPYariationen Pellan antalet lnng- och 
NortdistansÀyttare i Ottenby lund indiNerar att det 
lr loNala IaNtorer soP bestlPPer det hlcNande be-
stnndets storleN ett giYet nr.

Den nrliga andelen lnngdistansÀyttande arter 
bland tlttingarna i Ottenby lund har Yarierat stort 
�35±67 ��. LiNt P|nstret I|r antalet reYir sn |Nade 
antalet arter bnde hos lnng- och NortdistansÀyttarna 
IraP till Pitten pn 1990-talet, I|r att dlreIter Pins-
Na och 2011 nn liNnande niYner soP 40 nr tidigare 
�Tabell 2, )igur 4�. 

Enskilda arter
Hlr I|lMer en Nort genoPgnng aY nngra ensNilda ar-
ters I|reNoPst och trender. JlPI|relser g|rs IrlPst 
Ped de nationella trenderna i SYerige, sn soP de 
IraPgnr aY de Iria punNtrutterna inoP SYensN In-
geltaxering �Lindstr|P P.À. 2012a�. Dessa rutter 
tlcNer perioden 1975±2011 och glller i huYudsaN 
SydsYerige. )|r MlPI|relsens sNull har Yi berlNnat 
trender |Yer tiden Ped SpearPans rangNorrelation, 
bnde I|r antalet reYir Yid Ottenby och I|r nrsindex 
I|r punNtrutterna. De ensNilda arternas nrliga antal 
presenteras i Appendix 1.

De Àesta IngelsaPhlllen i tePpererade oPrnden 
NaraNteriseras aY nngra In PycNet Yanliga arter 
saPt Pnnga Pindre Yanliga arter �SYensson 2006�. 
Detta glller lYen I|r Ottenby lund. Bo¿nN och l|Y-
snngare har tillsaPPans utgMort i genoPsnitt 40 � 
aY antalet par i Ottenby lund �24±52 ��. Propor-
tionen lr soP Ylntat h|gre ln den I|r SYerige i sin 
helhet, dlr de tYn arterna tillsaPPans utg|r 31 � 
aY alla Inglar �Ottosson P.À. 2012�. I APParnls 
lr docN doPinansen I|r de tYn talriNaste arterna i 
IMlllbM|rNsNogen, d.Y.s. l|Ysnngare och berg¿nN 
Fringilla montifringilla, lnnu st|rre. Dessa tYn ar-
ter utgMorde uppePot 60 � aY Ingelparen dlr �Ene-
Par P.À. 2004�. 

Bara sex arter har Iunnits representerade alla nr 
i Ottenby lund. )|rutoP bo¿nN och l|Ysnngare lr 
det trldpipllrNa $nthus trivialis, hlrPsnngare Hip-
polais icterina, trldgnrdssnngare Sylvia borin och 
grn Àugsnappare 0uscicapa striata. Bortsett Irnn 
enstaNa nr �1±3� har lYen Noltrast Turdus merula, 
sYarthltta Sylvia atricapilla, gr|nsnngare Phyl-
loscopus sibilatri[, blnPes Cyanistes caeruleus, 
talgoxe, trldNrypare Certhia familiaris och stare 
Sturnus vulgaris hlcNat nrligen.

FIG 3
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)igur 3. SaPbandet Pellan antalet reYir aY lnng- �L� respeN-
tiYe NortdistansÀyttare �S� i inYenteringsrutan i Ottenby lund 
1972±2011.
The relationship between the number of territories of short- 
and long-distance migrant passerine species at Ottenby 
1972–2011.
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Antal revir No. of territories (S) )igur 4. Antal arter �tlttingar exNl. NrnNa� per nr i inYente-
ringsrutan i Ottenby lund 1972±2011 uppdelat pn lnngdis-
tansÀyttare �sYarta staplar� respeNtiYe stannInglar, Nort- och 
PedeldistansÀyttare �Yita staplar�. Det ¿nns inga data I|r 
1998.
<early species number �passerines, e[cept 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 199�.
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Trenderna I|r dessa tretton arter Yid Ottenby 
|YerensstlPde inte Ped trenderna I|r SYerige i 
|Yrigt �rs 0,203, p 0,50�. Det soP hlnt en art i 
SYerige i stort har alltsn inte n|dYlndigtYis sNett i 
Ottenby lund. I Ottenby lund Yar det docN bara tre 
arter soP uppYisade signi¿Nanta I|rlndringar i an-
tal |Yer de 40 nren. Alla tre |Nade i antal� sYarthlt-
ta �rs 0,44, p 0,005�, trldgnrdssnngare �rs 0,42, 
p 0,008� och stare �rs 0,40, p 0,011�. Alla dessa 
tre hade en topp runt nr 2000 och har upptrltt i 
llgre antal dlreIter. 

Den utan tYeNan doPinerande arten i Ottenby 
lund lr bo¿nNen. Arten Inr anses ha Yarit relatiYt 
stabil under den aNtuella 40-nrsperioden, lYen oP 
en Yiss PinsNning har sNett pn senare nr. I SYerige 
har arten PinsNat sYagt Pen tydligt pn punNtrut-
terna.

L|Ysnngaren �aY den sydliga rasen trochilus�, 
soP ibland Yarit nlstan liNa talriN soP bo¿nNen, 
hade llnge en positiY trend i Ottenby lund. Denna 
br|ts docN abrupt Ped en drastisN PinsNning i Pit-
ten aY 2000-talet. ÄYen pn punNtrutterna har arten 
PinsNat i antal.

TYn arter har |Nat lnngsiNtigt i antal bnde i Ot-
tenby lund och i SYerige, nlPligen blnPes och 
sYarthltta, och en art har PinsNat lnngsiNtigt, nlP-
ligen trldpipllrNa. Den senare Yar soP talriNast i 
Ottenby lund 1987±1991, Pen YerNar nu ha stabi-
liserat sig pn saPPa lnga niYn soP pn 1970-talet. 

)|r tYn andra arter peNar trenderna i Potsatt riNt-
ning. Koltrasten har |Nat i antal i SYerige, Pedan 
trenden i Ottenby lund lr sYagt negatiY. Staren, en 
aY landets stora I|rlorare de senaste decennierna, 
har haIt en signi¿Nant stigande trend i Ottenby 
lund. Staren Yar under ett par nr pn 1990-talet IaN-
tisNt den talriNaste hlcNIngeln i inYenteringsrutan i 
Ottenby lund. Den lnngsiNtigt positiYa trenden till 
trots har docN arten PinsNat betydligt i antal de se-
naste 10 nren.

)lera arter har Yandrat in och etablerat sig i oP-
rndet under de 40 studienren. GlrdsPygen Trog-
lodytes troglodytes hlcNade Nnappt alls de I|rsta 
IePton nren, Pen har sedan etablerat en stabil po-
pulation Ped upp till 9 reYir. Arten har, till I|lMd 
aY I|rh|Md |YerleYnad under Pilda Yintrar, |Nat 
NraItigt soP hlcNIngel i SYerige under 2000-ta-
let. Under ett par strlnga Yintrar i slutet aY un-
ders|Nningsperioden deciPerades ePellertid den 
sYensNa staPPen NraItigt, sn lYen i Ottenby lund. 
Den sydliga gransnngaren Phylloscopus c. colly-
bita lr en annan sentida inYandrare soP I|reNoP 
i stort sett nrligen i rutan Ped 1±3 reYir under nren 
1985±1999. Med tanNe pn artens enorPa sentida 
expansion i SydsYerige lr det dlrI|r PlrNligt att 

ingen Ingel hnllit reYir 2005±2011. GulsparYen 
hlcNade I|r I|rsta gnngen i oPrndet 1988 I|r att 
dlreIter ha Yarit nlstan nrlig, Ped soP Pest 7 par. 
Arten har dlrePot PinsNat i SYerige under saPPa 
period. N|tYlcNan, soP lnngsiNtigt |Nat i SYerige, 
registrerades I|rsta gnngen soP hlcNIngel i Otten-
byrutan 1990, och har sedan dess I|reNoPPit de 
Àesta nr Ped 1±2 par.

Det ¿nns ingen Yanlig art soP I|rsYunnit under 
de 40 nren, Pen Pan Nan notera att ringduYa, sl-
deslrla, bM|rNtrast, taltrast och sYartYit Àugsnap-
pare setts Intaligt, oP alls, de senaste tio nren.

Slutsats
Antalet reYir i Ottenby lund har i genoPsnitt Yarit 
PycNet h|gt, runt 1500 par�NP2, YilNet beIlster bil-
den aY ldell|YsNogen soP en aY Ynra Pest Ingel-
riNa biotoper. )|rlndringen i antal reYir |Yer tiden, 
Ped en generell |Nning under de I|rsta 20 nren, 
I|lMt aY en generell PinsNning de senaste 20 nren, 
I|lMer inte den generella trenden i SYerige. LiNasn 
I|r ensNilda arter I|lMer trenderna i Ottenby lund 
inte de nationella trenderna. Proportionen lnngdis-
tansÀyttare I|rlndrade sig inte pn nngot ParNant 
sltt |Yer nren. Var det Pnnga NortdistansÀyttare i 
unders|NningsoPrndet Yar det ocNsn Pnnga lnng-
distansÀyttare. Detta antyder att lnngdistansÀyttar-
na soP grupp inte Pissgynnats och att de inte hel-
ler pnYerNas negatiYt aY antalet NortdistansÀyttare.

Tack 
)|lMande personer inYenterade proYytan i Ottenby 
lund Pellan 1972 och 2011� Holger Stenson och 
Claes-G|ran LindholP �1972�, Christer Wahlstr|P 
�1973�, G|ran CederZall �1973±1974�, Jan Öster-
berg �1975�, BM|rn Sandgren �1976�, G|ran Wallin-
der �1977±1982�, Lars-ÅNe Persson �1983�, Daniel 
Green �1984±1985�, Mnrten HaPPar �1986�, Peter 
Sieurin �1987�, UlI Ottosson �1988�, Kristian Jo-
hansson �1988 och 1990�, Johan Engstr|P �1989�, 
JaNob LohP �1991�, ToPPie SNoog �1992�, NiNlas 
HolPTYist �1993�, ThoPas EZerlid �1994�, PatriN 
Rh|nnstad �1994±1995�, Richard OttYall �1996±
1997�, Daniel Bengtsson �1999±2001�, Martin 
SterYander �2001�, Mattias UllPan �2002�, Andre-
as WedPan �2003�, Gabriel NoreYiN �2004±2006 
och 2008�, Ronny MalP �2007�, Magnus Bladh 
2009 saPt Linus Hedh 2010±2011. Ett stort och 
YarPt tacN till alla dessa, saPt till Gabriel NoreYiN 
I|r hMllp Ped IraPtagande aY NartPaterial. Detta 
lr Peddelande no. 265 Irnn Ottenby )ngelstation.
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Summary
SeYeral series oI standardised long-terP bird sur-
Yeys exist in SZeden. Through territory Papping, 
based on repeated Yisits during spring, the nuPber 
oI territories per species in a speci¿c area is de-
terPined. The longest unbroNen series coPes IroP 
Scania, southernPost SZeden, Zhere )ngelsnngs-
dalen �³Bird Song Valley´� has been surYeyed on 
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an annual basis since 1953 �EnePar et al. 1994, En-
ePar & Thorner 2003, Thorner 2004, 2007, SYen-
sson et al. 2010�. Other siPilar studies haYe been 
carried out near APParnls, southern Lappland, in 
subalpine birch Iorest �since 1963, EnePar et al. 
2004� and on upland tundra �since 1964, SYensson 
2006�, in the broadleaYed Iorest S|r|n, Pid-SZe-
den �since 1965, Johannesson 2005, SiPonsson 
2008�, and in Dalby S|dersNog, Scania �15 seasons 
oYer 27 years 1980±2006, SYensson 2009�.

At the national leYel, SZedish bird populations 
are Ponitored by point counts and line transects 
�Lindstr|P et al. 2012a�, as Zell as Zith stand-
ardised counting oI Pigrating birds at iPportant 
Pigration sites such as Ottenby �Lindstr|P et al. 
2012b� and )alsterbo �Karlsson et al. 2002, KMel-
lpn 2011�. 

At Ottenby, on the southernPost tip oI Öland in 
the Baltic Sea, breeding and Pigrating birds haYe 
been studied yearly since the bird obserYatory Zas 
Iounded in 1946 �Danielsson et al. 1947, HMort & 
LindholP 1978, Lindstr|P et al. 2012b�. Each year 
since 1972, the nuPber oI territories and species 
in a designated area in the rich broadleaYed Iorest 
oI Ottenby lund has been studied. The results are 
presented here, and coPpared Zith siPilar studies 
in SZeden and Poland.

Location, habitat and properties of the study site
The study site is a 350î250 P sTuare in the Pid-
dle part oI the 2.5 NP2 broadleaYed Iorest oI Ot-
tenby lund, approxiPately 2 NP north oI the 
southernPost tip oI Öland �)igure 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 reserYe and IroP 
the 1st oI April through August the public is not 
alloZed to ZalN outside roads and signed tracNs in 
the area. 

The habitat is representatiYe Ior Ottenby lund, 
being open and doPinated by oaN 4uercus robur 
oI Yarying ages. Alder $lnus incata�glutinosa, 
aspen Populus tremula and birch Betula pendula 
are also iPportant elePents �ENstaP et al. 1997�. 
WilloZs Sali[ sp. occur in Zetter parts and the un-
derstory Yegetation consists Painly oI haZthorn, 
blacNberry, bracNen and grass. 

Survey method
Territory Papping has been carried out according 
to SYensson �1975�. The area is Yisited ten tiPes 

IroP Pid-May to Pid-June. The Papping period 
has been chosen so that all species that occur in 
the plot haYe arriYed to their breeding sites. On 
each Yisit, the obserYer sloZly ZalNs along a grid 
systeP oI lines 50 P apart. All birds are ParNed 
out on ¿eld Paps, especially indiYiduals indicat-
ing a territory. SiPultaneously singing indiYiduals 
oI the saPe species are noted as such, in order to 
detect neighbouring territories. )ield Paps are later 
conYerted to species Paps, in Zhich three registra-
tions, or a nest, count as a perPanent territory. In 
total 28 persons haYe carried out the surYeys during 
the period 1972±2011.

Processing of data
Because other siPilar studies haYe dealt Postly 
Zith passerines �excluding corYids�, so did Ze. 
Long-distance Pigrants haYe been considered one 
group, to be coPpared Zith residents, short- and 
PediuP-distance Pigrants coPbined. The reason 
Ior this grouping is that the tZo groups Pay be aI-
Iected by partly diIIerent causes outside the breed-
ing season. 

Species turnoYer rate Zas calculated as the suP 
oI neZ and disappearing species betZeen tZo 
successiYe years, diYided by the suP oI the total 
nuPber oI species during both years �SYensson et 
al. 2010�. Trends oYer tiPe in the nuPber oI ter-
ritories and species Zere analysed using SpearPan 
ranN correlation �rs�. Analyses Zere Pade in Graph-
Pad PrisP �Yersion 5.04 Ior WindoZs, GraphPad 
SoItZare, La Jolla CaliIornia USA, http���ZZZ.
graphpad.coP�.

Bird density 
On aYerage 132 bird territories per year �all species� 
Zere registered in Ottenby lund, Zhich result in a 
density oI 1509 territories�NP2. When only passer-
ines �except corYids� Zere considered, the density 
Zas 1474 territories�NP2 �Table 1�. This is coPpa-
rable to other SZedish broadleaYed Iorests, such as 
Dalby S|dersNog �SYensson 2009� and S|r|n �re-
calculated IroP Johannesson 2005�. HoZeYer, the 
density in )ngelsnngsdalen Zas 35 � loZer than 
in Ottenby lund �EnePar et al. 1994, SYensson et 
al. 2010�. Interestingly, the Zell NnoZn priPeYal 
Iorest oI BialoZie]a National ParN in Poland had 
a loZer density. During the years 1995±1999 on 
aYerage 1101 territories�NP2 Zere registered in the 
richest habitat doPinated by ash�alder �Wesolo-
ZsNi et al. 2002, ToPialoMc & WesoloZsNi 2004�. 
The total bird coPPunity in SZeden has recently 
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been estiPated to 70 Pillion pairs, Zhich Peans, 
on aYerage, 170 territories�NP2 �Ottosson et al. 
2012�. Clearly, broadleaYed Iorests in southern 
SZeden constitute a Yery rich bird habitat.

Variation and trends in bird density
The nuPber oI territories in Ottenby lund had a 
distinctiYe deYelopPent during the 40 years �)ig-
ure 2, Table 2�. During the ¿rst 20 years, the nuP-
bers increased, except Ior a dip during 1979±1987. 
Then, during the period oI 1992±2011, the den-
sity gradually decreased and ended at alPost the 
saPe leYel as in the beginning oI the surYey. This 
progress is largely inYerted to the deYelopPent oI 
the nuPber oI birds at the national leYel �OttYall 
et al. 2009�. There Zas generally a signi¿cant de-
crease in SZedish bird nuPbers during 1975±1995, 
but thereaIter the nuPbers haYe been Postly stable, 
or eYen increasing.

SeYeral oI the other long-terP study localities 
shoZed trends that diIIer betZeen each other as 
Zell as coPpared to national trends. )or exaPple, 
the nuPber oI territories in )ngelsnngsdalen in-
creased signi¿cantly during the period 1972±2009 
�SYensson et al. 2010�. This is a clear indication 
that local trends in bird nuPbers Pay not be cor-
related to large scale processes.

Potential e[planations to the variation in number 
of territories and species in Ottenby lund
The large Yariation in nuPber oI territories in the 
surYey plot oI Ottenby lund is surprising in the 
light oI the Iact that rich habitats in a late stage 
oI succession are generally supposed to be satu-
rated �)retZell & Lucas 1970�. We cannot see any 
changes in habitat that could explain the large Yari-
ation, although it should be stated that no systePat-
ic docuPentation oI habitat changes has been done. 

NuPerous )alloZ Deer 'ama dama and cattle 
haYe Nept the understory Yegetation loZ. HoZeYer, 
the nuPber oI aniPals has Yaried Tuite a lot �Yon 
Schult] 1995�. At present �2012�, the Zinter popu-
lation oI )alloZ Deer is estiPated to 200 indiYidu-
als �Johan Parbolng, pers. comm.�. The nuPber oI 
cattle has Àuctuated betZeen 0 and 200 indiYiduals 
�Andreas Wistr|P, pers. comm.�.

Being part oI Ottenby Nature ReserYe, Ottenby 
lund has a speci¿c PanagePent plan, including 
Zood harYesting and clearing oI ³unZanted´ Yeg-
etation. )or exaPple, 600 oaNs Zere rePoYed IroP 
the Zhole Iorest oI Ottenby lund during the 1980¶s 
and 1990¶s. Around year 2000, Pany oaNs Zere hit 

by ³sudden oaN death´ �HnNan LundNYist, pers. 
comm.�. HoZ this haYe aIIected the bird coPPu-
nity is unNnoZn.

The nuPber oI predators is also Zorth Pention-
ing. Since the Red )ox Vulpes vulpes Zas alPost 
extirpated by scabies during the 1990s, European 
Badger 0eles meles and European Pine Marten 
0artes martes haYe becoPe nuPerous in Ottenby 
lund �Johan Parbolng, pers. comm.�. The badger is 
Postly a threat to species breeding on the ground, 
e.g. WilloZ Warbler Phylloscopus trochilus, 
Zhereas the Parten Pay haYe a signi¿cant eIIect 
also on tree breeding species.

 A large nuPber oI ¿eld ZorNers �28� could pos-
sibly cause soPe Yariation. HoZeYer, the largest 
change in nuPber oI territories betZeen succes-
siYe years Zas sPaller than in )ngelsnngsdalen and 
APParnls, Zhere Puch IeZer ¿eld ZorNers haYe 
been inYolYed.

Long- and short-distance migrants
As a group, the long-distance Pigrants haYe Iaced 
less IaYourable circuPstances coPpared to short-
distance Pigrants and residents, both in SZeden 
�OttYall et al. 2009� and in the rest oI Europe 
�Sanderson et al. 2006�. OI the 37 passerine spe-
cies breeding in Ottenby lund, 20 �54 �� are long-
distance Pigrants and 17 stay in Europe during 
the Zinter. The yearly proportion oI long-distance 
Pigrant territories has on aYerage been 42 � �Yari-
ation 32±53 ��. There is no clear trend oYer the 
years �rs -0.275, p 0.09�, although the proportion 
increased slightly up to 1986, aIter Zhich there Zas 
a general decrease �Appendix 1�. The nuPber oI 
both long- and short-distance Pigrant territories 
increased up to the Piddle oI the 1990s, but in 
2011 the nuPbers had gradually decreased doZn 
to siPilar leYels as 40 years earlier �Table 2, )ig-
ure 2�. There Zas a signi¿cant positiYe correlation 
betZeen the tZo groups �rs 0.73, p�0.001, )igure 
3�, i.e. high nuPbers oI long- and short-distance 
Pigrant territories occurred siPultaneously, and 
Yice Yersa. The nuPber oI long- and short-distance 
Pigrant species shoZed siPilar patterns as the 
nuPber oI territories �Table 2, )igure 4�.

Individual species
The nuPber oI territories per species and year is 
presented in Appendix 1. Most bird coPPunities 
in tePperate regions are characteri]ed by a IeZ 
abundant species and Pany less coPPon �SYen-
sson 2006�. This is also true Ior Ottenby lund. 
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ChaI¿nch Fringilla coelebs and WilloZ Warbler 
together haYe Pade up on aYerage 40 � �24±52 �� 
oI the nuPber oI territories. These tZo species also 
PaNe up 31 � oI all birds in SZeden �Ottosson et 
al. 2012�.
Except Ior ChaI¿nch and WilloZ Warbler, only 
Iour species haYe been represented all years in 
Ottenby lund� Tree Pipit $nthus trivialis, Icterine 
Warbler Hippolais icterina, Garden Warbler Sylvia 
borin and Spotted )lycatcher 0uscicapa striata.
As Ior the Zhole bird coPPunity, the trends Ior 
the 13 Post coPPon species in Ottenby lund Zas 

oIten diIIerent IroP the national trends �rs 0.203, 
p 0.50�. Only three species in Ottenby lund 
shoZed a signi¿cant trend oYer the 40 years. All 
Zere increasing� BlacNcap Sylvia atricapilla 
�rs 0.44, p 0.005�, Garden Warbler �rs 0.42, 
p 0.008� and CoPPon Starling Sturnus vulgaris 
�rs 0.40, p 0.011�. HoZeYer, they all peaNed 
around year 2000 and haYe since then occurred in 
loZer nuPbers.
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Appendix 1. Antal reYir aY oliNa arter inoP inYenteringsrutan i Ottenby lund under perioden 1972±2011. Det ¿nns inga data I|r 1998.
Number of territories at Ottenby in 1972–2011. There are no data for 199�.

1�

Art/Species 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 99 00 01 02 03 04 05 06 07 08 09 10 11
Medel/

Species
Anas platyrhynchos 1 1 4 3 1 2 2 1 2 1 1 1 0.5 Gräsand/Mallard
Mergus merganser 1 0.0 Storskrake/Goosander
Mergus serrator 1 0.0 Småskrake/Red-breasted Merganser
Gallinago gallinago 1 1 0.1 Enkelbeckasin/Common Snipe
Scolopax rusticola 1 1 1 1 0.1 Morkulla/Eurasian Woodcock
Tringa ochropus 1 0.0 Skogssnäppa/Green Sandpiper
Columba oenas 1 2 2 1 1 1 2 2 0.3 Skogsduva/Stock Dove
Columba palumbus 1 1 1 3 1 3 1 1 2 1 1 1 1 1 1 1 2 2 3 1 1 2 1 1 1 0.9 Ringduva/Wood Pigeon
Streptopelia turtur 1 0.0 Turturduva/European Turtle-Dove
Cuculus canorus 1 1 1 1 1 1 2 1 1 1 2 0.3 Gök/Common Cuckoo
Strix aluco 1 1 1 1 1 1 1 1 1 0.2 Kattuggla/Tawny Owl
Picus viridis 1 1 0.1 Gröngöling/Green Woodpecker
Dendrocopos major 1 1 1 1 1 1 2 2 2 2 3 1 1 1 2 1 1 1 1 1 1 1 1 0.8 Större hackspett/Great Spotted Woodpecker
Anthus trivialis 6 3 6 2 7 8 8 9 9 9 1 7 11 5 2 9 8 12 17 15 4 6 7 12 6 4 5 7 7 6 8 5 4 4 4 2 4 6 2 6.6 Trädpiplärka/Tree Pipit
Motacilla alba 1 2 2 3 1 3 1 1 1 1 1 1 2 1 1 2 4 4 1 1 1 2 1 1.0 Sädesärla/White Wagtail
Prunella modularis 1 0.0 Järnsparv/Hedge Accentor (Dunnock)
Troglodytes troglodytes 1 1 1 1 4 2 3 2 3 6 3 7 2 3 5 5 5 5 7 5 3 3 9 4 4 1 2 2.5 Gärdsmyg/Winter Wren
Erithacus rubecula 2 2 1 1 4 3 4 1 1 1 1 1 1 2 1 0.7 Rödhake/European Robin
Luscinia luscinia 1 1 2 3 1 1 2 1 0.3 Näktergal/Thrush Nightingale
Phoenicurus phoenicurus 1 3 0.1 Rödstjärt/Common Redstart
Turdus merula 3 5 5 3 3 3 5 3 3 3 1 3 4 2 1 5 4 4 4 3 3 8 1 5 4 5 7 4 4 3 5 3 1 1 4 2 1 3.3 Koltrast/Eurasian Blackbird
Turdus pilaris 1 2 1 1 2 3 2 2 6 8 1 6 2 2 5 4 2 1.3 Björktrast/Fieldfare
Turdus philomelos 1 5 2 3 4 3 2 3 2 1 1 1 1 1 1 1 2 4 1 3 2 1 1 2 1 2 1 1.3 Taltrast/Song Thrush
Hippolais icterina 12 1 12 13 13 13 14 15 14 13 12 1 13 9 11 5 9 13 13 1 7 9 11 12 13 1 1 7 1 7 12 11 9 11 15 9 9 9 6 9.4 Härmsångare/Icterine Warbler
Acrocephalus palustris 1 0.0 Kärrsångare/Marsh Warbler
Sylvia communis 1 1 0.1 Törnsångare/Common Whitethroat
Sylvia borin 4 5 5 3 3 4 4 5 5 5 6 7 7 4 9 2 3 6 8 6 6 6 8 15 8 16 17 16 15 1 7 8 6 9 7 3 3 6 10 6.9 Trädgårdssångare/Garden Warbler
Sylvia atricapilla 3 2 1 3 3 2 3 1 3 1 1 1 3 4 7 5 8 7 7 3 5 4 4 4 7 2 4 5 2 1 2 4 3 2 9 8 3.4 Svarthätta/Blackcap
Phylloscopus trochiloides 1 0.0 Lundsångare/Greenish Warbler
Phylloscopus sibilatrix 4 3 2 1 2 6 4 8 1 3 1 1 3 1 2 6 6 7 8 8 1 7 5 3 2 5 4 4 3 1 2 1 10 3 4 3 2 3.5 Grönsångare/Wood Warbler
Phylloscopus collybita 1 1 1 1 2 2 1 1 2 1 3 1 2 1 1 1 1.4 Gransångare/Chiffchaff
Phylloscopus trochilus 9 8 4 5 5 7 11 10 10 14 16 17 17 15 21 17 16 19 18 16 15 18 12 15 12 17 28 26 21 15 31 35 9 10 13 10 11 13 7 15 Lövsångare/Willow Warbler
Muscicapa striata 1 3 7 4 6 5 5 11 8 1 8 8 6 5 11 2 7 1 8 9 4 6 15 14 5 7 8 7 9 4 9 1 5 6 3 5 3 1 2 5.9 Grå f lugsnappare/Spotted Flycatcher
Ficedula parva 1 2 1 1 1 3 1 1 1 1 1 1 0.4 Mindre f lugsnappare/Red-breasted Flycatcher
Ficedula albicollis 1 1 1 1 1 1 1 2 1 1 1 0.3 Halsbandsflugsnappare/Collared Flycatcher
Ficedula hypoleuca 1 3 2 1 2 1 3 1 2 1 1 1 1 3 3 1 2 2 2 2 2 1 1 1.0 Svartvit f lugsnappare/Pied Flycatcher
Ficedula hypoleuca + F. albicollis (interspecific pair) 1 0.0 Svartvit f lug.+ Halsbandsflug./Pied + Collared Flycatcher
Ficedula hypoleuca x F. albicollis (male hybrid) 1 1 1 0.1 Hybridflugsnappare (hannen)/Pied x Collared Flycatcher
Aegithalos caudatus 1 1 1 1 1 0.1 Stjärtmes/Long-tailed Tit

8 1 5 7 4 5 4 4 4 2 6 6 6 7 5 14 13 8 4 1 14 9 6 6 4 5 4 4 8 5 4 4 11 9 4 4 5.5 Blåmes/Blue Tit
Parus major 6 2 3 1 3 3 5 3 4 1 2 9 4 4 3 7 3 7 7 7 5 5 8 3 4 6 6 5 3 4 9 2 4 3 3 4 3 2 4.2 Talgoxe/Great Tit
Sitta europea 1 1 2 2 2 1 2 1 1 1 2 1 2 1 1 1 1 1 0.6 Nötväcka/Wood Nuthatch
Certhia familiaris 1 2 2 1 1 3 3 3 3 2 1 1 1 1 2 1 1 2 3 2 3 6 3 3 2 2 4 5 5 2 3 4 1 1 2 1 2.1 Trädkrypare/Eurasian Treecreeper
Oriolus oriolus 1 1 1 1 1 1 1 2 3 2 1 1 1 1 0.5 Sommargylling/Eurasian Golden Oriole
Lanius collurio 1 1 1 2 1 0.2 Törnskata/Red-backed Shrike
Corvus corone cornix 1 1 1 1 1 1 1 2 1 1 1 1 0.3 Kråka/Hooded Crow
Sturnus vulgaris 13 2 7 6 1 18 13 11 11 13 13 18 18 19 12 1 14 11 19 1 17 23 41 24 21 41 23 18 12 1 17 17 25 27 16 13 13 9 14.8 Stare/Common Starling
Fringilla coelebs 21 21 34 31 41 46 41 48 51 47 40 31 28 25 22 26 39 42 40 41 38 43 38 38 35 43 33 35 35 25 43 48 27 42 41 30 33 28 27 35.8 Bofink/Chaffinch
Carduelis chloris 1 1 1 0.1 Grönfink/European Greenfinch
Carduelis carduelis 1 1 0.1 Steglits/European Goldfinch
Carpodacus erythrinus 1 1 0.1 Rosenfink/Common Rosefinch
Coccothraustes coccothraustes 1 1 1 1 2 1 3 2 1 1 0.4 Stenknäck/Hawfinch
Emberiza citrinella 1 1 2 1 1 2 6 4 2 5 7 6 5 3 4 3 6 4 3 2 2 1.8 Gulsparv/Yellowhammer
Antal revir/                    
Number of territories 77 80 97 87 113 116 139 149 135 121 109 99 135 111 127 90 123 156 180 174 137 153 182 230 152 148 191 189 159 121 159 174 97 134 147 109 110 99 86 133 Antal revir/Number of territories
Antal arter/                    
Number of species 13 18 21 19 21 20 21 23 21 18 17 20 24 23 24 20 19 26 27 28 30 23 33 29 26 25 27 32 30 28 27 21 18 18 16 19 17 14 16 22 Antal arter/Number of species
Antal arter kumulativt/ 
Cumulative number of 
species 13 20 24 25 28 30 31 32 33 35 36 36 37 37 38 38 39 39 41 42 44 45 46 46 46 47 47 47 47 48 49 49 49 50 50 50 50 50 51 Cumulative  number  of  species

Mean Art/

Cyanistes caeruleus

Antal arter kumulativt/
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Abstract

Introduction
The ScandinaYian Pountain chain liNe the other 
parts oI northern )ennoscandia is rich in laNes 
and Pires and is accordingly an iPportant breed-
ing area Ior Pany ZaterIoZl species. It is also 
the ZesternPost area oI seYeral northern species 
Zhich are spread IroP )ennoscandia in the Zest 
all oYer northern Russia to the east. EYen iI it Zas 
Zell NnoZn that rich ZaterIoZl populations Zere 
breeding in northern )ennoscandia, there Zere no 
large-scale surYeys until the 1970s. In 1971, the 
Nordic Council Ior WildliIe Research �NKV� or-
gani]ed the ¿rst surYey, Zhich Zas coPpleted in 
1972±1975 �Haapanen & Nilsson 1979�. During 
the Iour years systePatic aerial surYeys coYered 
all oI northern )ennoscandia� in NorZay south to 
68�N, in SZeden to 65�N and in )inland to 64�N. 

Whereas staging and Zintering ZaterIoZl are 
regularly surYeyed on an annual basis in southern 
SZeden �Nilsson 2008�, there has been no Iurther 
systePatic surYey oI the breeding ZaterIoZl popu-
lations in northern SZeden until 2009. In this year 
Ze got the possibility to PaNe a neZ surYey oI the 
SZedish Pountain chain and reYisited the old sur-
Yey lines and special study areas oI the preYious 
surYey. In this paper Ze coPpare the census data 

Changes in numbers and distribution of breeding waterfowl in the 
Swedish mountain chain between 1972–1975 and 2009
Förändringar i antal och utbredning av häckande sjöfåglar i svenska fjällkedjan 
mellan 1972–1975 och 2009 

LEI) NILSSON & JOHAN NILSSON

During 1972±1975, the breeding ZaterIoZl populations 
oI the northern parts oI )ennoscandia �south to 65� N 
in SZeden� Zere surYeyed Ior the ¿rst tiPe. In 2009, a 
neZ surYey Zas undertaNen in the SZedish part oI the 
Pountain chain. Censuses Zere perIorPed IroP the air 
in transects oI 5î5 NP sTuares and in special areas. The 
distribution oI the diIIerent species Zas largely siPilar 
betZeen the tZo periods but there Zere a nuPber oI diI-
Ierences on the regional leYel. Most species had Pore or 
less the saPe population si]es but there Zere soPe Yari-
ation in the diIIerent parts oI the Pountains. Three spe-
cies shoZed clear increases betZeen the periods. Cygnus 

cygnus had the saPe increase in the Pountain chain as in 
the rest oI the country. 0elanitta nigra Zas about Iour 
tiPes as coPPon in 2009 coPpared to the 1970s and 
0ergus merganser also had higher counts in 2009. 0ela-
nitta fusca decreased ParNedly in the Pountain chain as 
along the coasts. 

Leif Nilsson 	 Johan Nilsson, 'epartment of Biology, 
Lund University, Ecology Building, SE-22� 62  Lund, 
Sweden. E-mail: leif.nilsson#biol.lu.se, johan.nilsson#
biol.lu.se 
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IroP 2009 Zith the 1972±1975 data to see Zhat 
changes had occurred in the distribution and nuP-
bers oI the breeding ZaterIoZl populations oYer 
the 35 year period betZeen the tZo surYeys.

Study region
The present study coYers the SZedish part oI the 
Pountain chain and the adMoining parts oI loZer 
land to the east oI the Pountain chain Zithin the 
proYince oI Lapland �leIt oI the blacN line in )ig-
ure 1�. The IorPer surYey in 1972±1975 coYered 
the entire area to the Baltic coast �the Zhole Pap 
in )igure 1� as Zell as extensiYe areas in north-
ern NorZay and )inland �Haapanen & Nilsson 
1979�. During the old surYey, the Lapland part oI 
the Pountain chain Zas split into tree sub-regions 
�A±C in )igure 1�, Zhich Zere all coYered during 
the neZ surYey. The total area included in the three 
sub-regions Zas 49 500 NP2. All areas are Painly 
coYered by Pountains. 

Sub-region A �northern sub-region� has soPe 
high Pountain areas, but a larger part, especially 
in the north consists oI loZ-lying Iells and plateaus 
at a leYel oI about 400±600 P a.s.l. There is only 
little coniIerous Iorest in the Post loZ-lying parts. 
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Subalpine birch Zoods and alpine Yegetation are 
the predoPinant Yegetation types. About 9� oI this 
sub-region is coYered by Zater and the laNes are 
Postly rather sPall. Most Pires in the Pountain 
area are oI the palsa peatland type, but there are 
soPe oI the aapa Ien type at the border to the Ior-
est regions, especially in the SMaunMa nature reserYe 
�special area 7�.

Sub-region B �Piddle sub-region� is a high 
Pountain area, including the highest Pountains in 

SZeden Zith laNes up to 1200 P.a.s.l. LaNes coYer 
11� oI this sub-region and there are 16 larger laNes 
Zith an area oI Pore than 100 NP2. About one third 
oI the sub-region is Iorest Zith a ]onation IroP 
birch to coniIers in the deep Yalleys and along the 
eastern border.

Sub-region C �southern sub-region�, Zhich is the 
southernPost sub-region has loZer Pountains Zith 
Zetlands Postly at an altitude oI 600±800 P.a.s.l. 
Water coYers 6� oI the area. As in the other parts 

)igure 1. Map oI northernPost SZeden shoZing the area surYeyed in 2009, coYering the Lapland part oI the Pountain chain 
and neighboring areas. The Pap also shoZs the diYision into sub-regions used in the 1972±1975 surYey �Haapanen & Nilsson 
1979�, surYey lines �yelloZ� and the special study areas �red, nuPbers in blacN�. Alpine areas �aboYe tree line� are shoZn in grey. 
.arta over norra Sverige med det inventerade området i lapplandsdelen av fjällen och fjällnära områden markerat. .artan 
visar också regionindelningen från inventeringarna 1972–1975, inventeringslinjerna �gult� samt specialområdena �rött, num-
mer i svart�. .alfjällområdena markeras med grå färg. � Lantmäteriet 0edgivande i2012�0911.
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oI the Pountain chain Post laNes are typically oli-
gotrophic but there are soPe richer laNes in areas 
Zith Pore basic bedrocNs. Although alpine habi-
tats predoPinate, Iorest coYer is approaching halI 
oI the sub-region Zith considerable elePents oI 
coniIers in the loZer and eastern parts.

)or a Pore detailed description oI the diIIerent 
sub-regions Zith statistics oI the coYerage oI diI-
Ierent Yegetation types, Pires and laNes etc. see 
Haapanen & Nilsson �1979�. Typical Zetland habi-
tats are illustrated Zith photos in )igure 2. 

0aterial and methods
To be able to calculate total populations Ior the diI-
Ierent species and to be able to coPpare the spe-
cies distributions Zith habitat Iactors, a systeP oI 
transects Zere laid out oYer the entire northern )en-
noscandia, using the UTM-systeP. )olloZing the 
north-Zest to south-east diagonals oI the 100î100 
NP sTuares oI this reIerence systeP, sTuares 5î5 
NP in si]e and connected to each other in their 
corners, Zere used. In the old surYey, the transects 
extended IroP the NorZegian border to the Bal-
tic coast, giYing a 5� coYerage oI the entire area. 
To obtain a better coYerage in the Pountain chain 
Zith its Puch Pore Yariable habitats, and in the 
Pire areas Must to the east oI the Pountain chain, 
additional transects Zere laid out betZeen the Pain 
transects, thus yielding a coYerage oI 10�,. The 
geographical positions oI the transects used in the 
current study can be seen in )igure 1.

In addition to the transects, a systeP oI special 
study areas Zas set up in iPportant ZaterIoZl habi-
tats to study annual Yariation oI ZaterIoZl popula-
tions. These areas coYered diIIerent habitat types 
and Zere surYeyed each oI the Iour initial years 
1972±1975 and 2009. The geographical positions 
oI the special study areas can be Iound in )igure 1. 
All in all, 34 such areas Zere established but in this 
study they haYe been grouped into 10 larger areas, 
oI Zhich 8 �nuPbers 1±8 in )igure 1� are included 
in the analysis oI population changes. The diIIerent 
special study areas are exePpli¿ed Zith photos and 
short descriptions in )igure 2.

During the surYeys all Zater areas and other 
Zetlands Zithin each transect sTuare Zere coYered 
IroP an aircraIt alloZing all suitable ZaterIoZl 
habitats in the areas to be surYeyed eI¿ciently. In 
1972±1975 a ¿xed-Zinged CESSNA 172 and 185 
Zere used Ior the surYeys, Zhereas a sPall helicop-
ter Zas used in 2009. The total Àying tiPe Ior the 
2009 surYey Zas 45 hours �Ior details Ior 1972-75, 
se Haapanen & Nilsson 1979�. During the surYeys, 

Ze Zere Àying at a loZ altitude �50±70 P� Zith 
a loZ speed oYer the Zater areas and Zetlands. II 
birds could not be directly identi¿ed and counted, 
the area Zas circled until a good count and iden-
ti¿cation could be obtained. TZo experienced ob-
serYers perIorPed the aerial surYey and the Iront 
obserYer besides the pilot Nept tracN oI the naYi-
gation Zithin the sTuares. During the 2009 surYey 
Ze had the adYantage oI using a GPS to docuPent 
the tracN oI Àights Zhereas this technology Zas not 
aYailable in the earlier surYeys.

All obserYations Zere registered on a dictaphone 
Zith inIorPation oI species, nuPber oI pairs, 
nuPber oI Pales and IePales in each group and any 
special obserYations. The obserYations Zere later 
transIerred to a database. We considered counts oI 
pairs and Pales in groups oI 1±3 Pales as an indi-
cation Ior the nuPber oI pairs oI each species in the 
sTuares�areas. Pure Pale groups Zith Pore than 3 
birds Zere not included in the pair estiPates.

In all, 210 sTuares Zere situated in the region 
that Zas coYered in this study. During the surYeys 
in 1973±1975 all Zetlands in 38 high-altitude 
sTuares Zere coPpletely coYered in ice at the tiPe 
oI the surYey and an additional 9 sTuares did not 
haYe any Zater areas �high Pountains�. During 
2009 Ze surYeyed 114 sTuares� 65 high altitude 
sTuares Zere not coYered due to lacN oI Zater areas 
or due to being totally Iro]en, and 31 sTuares Zere 
not coYered due to other reasons �Pilitary Àight re-
strictions etc.�. 

The special study areas Zere surYeyed in a Pan-
ner siPilar to that used Ior the transect sTuares. 
These areas Zere selected to represent diIIerent 
iPportant ZaterIoZl habitats and diIIerent parts oI 
Lapland. The areas 1±8 �)igure 1� Zere surYeyed 
in each oI the Iour years 1972±1975 and in 2009, 
Zhereas areas 9 and 10 Zere counted in 2009 and 
at soPe other occasions.

EYen Zith the Pethod used here, Zhere all po-
tential ZaterIoZl areas Zithin the surYeyed sTuares 
and special study areas Zere coYered as closely 
as possible, there are ParNed diIIerences in the 
detectability oI the diIIerent species IroP the air. 
During the 1972±1975 surYey �Haapanen & Nils-
son 1979�, extensiYe coPparisons oI eI¿ciency 
betZeen ground and aerial counts, diIIerent aerial 
creZs and ¿xed-Zinged airplanes and helicopters, 
Zere conducted. These coPparisons produced spe-
cies-speci¿c correction Iactors Ior estiPating total 
populations. SiPilar eI¿ciency studies haYe been 
Pade by Nilsson �1975� and Martinson & Kac]yn-
sNi �1967�. HoZeYer, the results IroP these coP-
parisons shoZed that there is little diIIerence oI 
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1 TlrnasM|n 2 S|dra APParIMlllet

3 TMnlPeMaure ± BM|rNIMlllet 4 KYicNMoNN

5 PnreN och KuNNesYagge 6 Rapadalen

7 SMaunMa ± KaituP 8 TaYYaYuoPa ±TsnNtso ±PirtiPlsYuoPa
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)igure 2. ExaPples oI diIIerent ZaterIoZl habitats Zithin the special study areas in the Lapland part oI the SZedish Pountain 
chain. )or geographical position oI the special study areas see )igure 1. 
E[empel på olika andfågelhabitat inom specialområden i den lappländska delen av svenska fjällkedjan. 'e olika specialom-
rådenas läge framgår av kartan i Figur 1.

1. Tärnasjön is a large laNe in the birch Iorest ]one Zith an archipelago, surrounded by large Pire areas Zith nuPerous laNes 
oI diIIerent si]es. 
TlrnasM|n är en stor sjö i fjällbjörksregionen med en omfattande skärgård, omgiven av stora myrområden med talrika sjöar 
av olika storlek.

2. S. $mmarfjället is an alpine plateau Zith nuPerous laNes oI Yarious si]es in the loZ alpine ]one. 
S. APParIMlllet är en alpin platå med talrika sjöar av olika storlek i den lågalpina zonen.

3. Tjålmejaure – Björkfjället is a plateau in the loZ alpine ]one Zith a large nuPber oI sPall laNes and soPe larger shalloZ laNes. 
TMnlPeMaure ± BM|rNIMlllet är en platå i den lågalpina zonen med talrika småsjöar och några store, grunda sjöar.

4. .vickjokk is a delta area in the coniIerous ]one Ied by riYers IroP the high alpine areas oI the SareN national parN. It has 
Pany rich sPall ponds and laNes. 
KYicNMoNN är ett deltaområde i den övre barrskogsregionen format av älvar från den högalpina regionen i Sareks national-
park. 'et har många rika dammar och sjöar.

5. Pårek and .ukkesvagge are tZo areas in the border ]one oI the high alpine areas oI SareN and a Yalley in the SareN Poun-
tains, respectiYely. PnreN is in the loZ alpine ]one, KuNNesYagge in the Piddle alpine ]one. Both areas are characteri]ed by a 
large nuPber oI sPall laNes in a rather barren area. 
PnreN och KuNNesYagge består av två områden i gränszonen till de högalpina områdena i Sarekfjällen respektive en dalgång 
i Sarek. Pårek är beläget i den lågalpina zonen, medan .ukkesvagge ligger i den mellanalpina zonen. Båda kännetecknas av 
ett stort antal småsjöar i fattig terräng.

6. Rapadalen is a large Pountain Yalley coPing IroP the high alpine areas oI SareN national parN. The Yalley opens up in a 
large delta Zith Pany pools and sPall laNes and Zith rich sediPents IroP the glaciers in the high Pountains. 
Rapadalen är en stor dalgång som kommer från de högalpina delarna av Sareks nationalpark. 'alen öppnar sig i ett omfat-
tande delta med många dammar och småsjöar och med rika sediment från glaciärerna i de höga fjällen.

7. Sjaunja – .aitum consists oI the large SMaunMa nature reserYe extending Ior a Yast area to the east oI the Pountain chain 
including large nuPbers oI sPall rich laNes and large Pires oI the aapa type. It extends IroP the loZer birch Iorest ]one close 
to the Pountains to the coniIerous ]one. 
SMaunMa ± KaituP omfattar det stora Sjaunja naturreservat öster om fjällkedjan och innefattar ett vidsträckt område med tal-
rika småsjöar och stora myrar av aapa-typ. Området sträcker sig från björkskogsregionen nära fjällen till barrskogsregionen. 

8. Tavvavuoma – Tsåktso – Pirtimäsvuoma are large tundra-liNe areas in the northernPost part oI the SZedish Pountain chain 
characteri]ed by large areas oI palsa peatland Zith nuPerous sPall ponds and shalloZ laNes. 
TaYYaYuoPa ±TsnNtso ±PirtiPlsYuoPa är stora tundralika områden i den nordligaste delen av den svenska fjällkedjan kän-
netecknade av stora palsmyrar med talrika dammar och småsjöar.

9. 0uddus is a national parN in the coniIerous ]one Zith large Pires oI aapa type and nuPerous sPall laNes and ponds. 
Muddus är en nationalpark i barrskogsregionen med stora myrar av aapa-typ och talrika småsjöar och dammar.

10. Peskehaure and neighboring laNes are open large oligotrophic laNes close to high Pountains and the area only includes 
sPaller areas Zith shalloZ Zater. 
PesNehaure med angränsande sjöar är stora oligotrofa sjöar nära de höga fjällen och omfattar endast mindre områden med 
grunt vatten.

9 Muddus 10 PesNehaure
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surYey eI¿ciency betZeen ¿xed-Zinged airplanes 
and helicopters. 

The tiPing oI the surYeys is crucial Ior the re-
sults especially in the Pountain chain, Zhere there 
are large altitudinal diIIerences betZeen areas and 
accordingly also large diIIerences in the tiPing oI 
ice Pelting. DucNs norPally stay in pairs only Ior 
a short period aIter arriYal to the breeding grounds. 
Shortly aIter their arriYal the pairs spread out and 
the Pales leaYe the incubating IePales to tend Ior 
thePselYes. 

In the 1972±1975, surYeys Zere undertaNen oYer 
a longer tiPe-span, alloZing diIIerent altitudinal 
areas to be Yisited at the optiPal surYey tiPe. In 
2009 this Zas not possible �all surYeys Zere un-
dertaNen during the period 9±16 June� and soPe 
areas Zere thereIore surYeyed soPeZhat too early 
Ior the higher altitudes to be adeTuately coYered. 
This Painly aIIected sub-region B, Zhere Pany oI 
the higher laNes Zere coYered by ice at the tiPe oI 
the surYey. As the aiP oI the 2009 surYey Zas to 
coPpare the counts Zith those oI the earlier surYey 
Ior the Zhole Pountain region, the tiPing is not 
crucial as the ducNs going Ior higher altitudes are 
Iound during the surYeys oI Pore loZ-lying areas 
Zith open laNes, but tiPing Zill oI course aIIect 
the detailed distribution oI the ZaterIoZl. Suitable 
staging areas east oI the Pountains Ior the birds 
aiPing to higher areas Zere Zell coYered in the 
surYeys. 

5esults and discussion
The distribution patterns oI the Pore coPPon 
and Zide-spread species in 2009 are coPpared 
Zith those oI 1973±1975 in )igure 3. NuPber oI 
pairs and sTuares Zith obserYation is giYen in Ta-
ble 1. )or distribution Paps Ior the entire northern 
SZeden in 1972±1975, see Haapanen & Nilsson 
�1979�. NuPerical data on each species and each 
special study area are giYen in Table 2, Zhereas 
)igure 4 presents totals Ior the special study areas 
coYered all years. The results are described in Pore 
detail and discussed beloZ Ior each species.

The surYeys oI the special study areas during the 
¿rst surYey period, 1972±1975, reYealed ParNed 
Àuctuations in nuPber oI pairs betZeen the diIIer-
ent years �)igure 4� Ior soPe species, Zhereas oth-
er species shoZed Pore consistent nuPbers. The 
data IroP the special areas perPit a Pore detailed 
analysis oI the changes �ANOVA, correlated saP-
ples�. Generally, this analysis also indicates that the 
nuPber oI changes are coPparatiYely IeZ or hid-
den in tZo Puch noise. Nine species giYe proba-

bilities that are Iar IroP signi¿cant �)4,7�1.9�. Only 
tZo changes are signi¿cant betZeen the old and 
neZ surYeys. It is the increases oI the BlacN Scoter 
�)4,7 3.3� p�0.01� and the Goosander �)4,7 7.4� 
p�0.001�. In both species there is no signi¿cant diI-
Ierence betZeen the years oI the 1970s but all these 
Iour years diIIer signi¿cantly IroP 2009 �TuNey 
HSD tests�. In tZo species, Goldeneye �increase� 
and VelYet Scoter �decline� the test probability is 
approaching signi¿cance.

The Pore coPPon species Zill be coPPented 
on beloZ, Zhereas Ze reIer to the Tables Ior the 
less coPPon species.

Wigeon $nas penelope
The Wigeon is the only species oI dabbling ducNs 
seen in a suI¿cient nuPber oI sTuares Ior Pean-
ingIul coPparisons betZeen the tZo tiPe periods. 
In 2009 the southern subregion shoZed the highest 
representation oI Wigeons Zhereas they Zere Post 
coPPon in the northern sub-region in 1973±1975. 
There Zere ParNed diIIerences betZeen diIIerent 
special study areas. NuPbers counted in the south 
Zere relatiYely loZ, but the counts in 2009 Zere 
higher than in the 1970s. )or the tZo PaMor delta 
areas studied, KYicNMoNN and Rapadalen �Table 2�, 
ParNed diIIerences Zere Iound. At KYicNMoNN the 
count Zas higher in 2009 coPpared to the 1970s, 
Zhereas the count at Rapadalen had changed in 
the opposite direction. In SMaunMa±KaituP and 
in the TsnNtso±TaYYaYuoPa areas the nuPber oI 
Wigeons Zas ParNedly loZer in 2009 coPpared to 
the 1970s.

Scaup $ythya marila
)or the Scaup the southern part doPinated the dis-
tribution in the transects, especially during the ¿rst 
surYey, Zhereas soPe Pore Scaups Zere Iound in 
the north during the second surYey. The coPbined 
counts in the special study areas and transects 
shoZ siPilar population leYels   in the tZo periods. 
MarNed diIIerences Zere hoZeYer Iound betZeen 
the diIIerent special study areas. In the southern 
areas �1±3�, the Scaup Zas less coPPon in 2009 
in TlrnasM|n �1�, Zhereas nuPbers Zere higher in 
S APParIMlllet �2�. TMnlPeMaure �3� had relatiYely 
siPilar nuPbers in both tiPe periods. NuPbers 
Zere relatiYely high in Rapadalen �6� in 2009 coP-
pared to the earlier surYeys, Zhereas Scaups Zere 
less coPPon in 2009 both in the SMaunMa±KaituP 
�7� and the TsnNtso±TaYYaYuoPa �8� areas, i.e. 
there seePs to be a decline in the northern areas, 
Zhereas the species Zas on the saPe leYel in the 
south. 
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TuIted DucN $ythya fuligula
The TuIted DucN had a neZ distribution pattern in 
2009. There Zas a distribution gap in sub-region 
B in the 1973±1975 surYey, Zhereas no such gap 
Zas Iound in the 2009 surYey. The TuIted DucN 
Zas Iound in the laNes up to the highest altitudes 
oI ice-Iree areas. Since the total nuPbers counted 
did not diIIer Puch, the change Pust partly be a 
re-distribution.

TuIted DucN counts, especially in soPe special 
study areas indicate an increase betZeen the tZo 
tiPe periods. The Pean total Ior special areas 1 ± 6 
increased ParNedly betZeen the tZo periods IroP 
27 to 224, Zhereas on the other hand the coPbined 
Pean Ior areas 7 and 8 decresed IroP 193 to 120 
pairs. A Yery high count in Rapadalen �6� in 2009 
Zas probably related to the ice-coYerage in high-
er altitudes this year� see also the relatiYely high 
count here Ior the Scaup in 2009. This aggregation 
oI TuIted DucN pairs in a ³Zaiting area´ close to 
the high Pountain area could inÀuence the oYerall 
estiPate Ior the species. Due to the possible eIIect 
oI TuIted DucNs Zaiting Ior the ice to breaN up in 
soPe special areas it is uncertain Zhether the in-
crease noted is in line Zith the increase that has 
been Iound in the Zinter indices Ior the species 
�Nilsson 2008� or Perely due to local eIIects. 

Goldeneye Bucephala clangula
The Goldeneye is Painly a species oI the Iorest 
]one and is Zell spread oYer Post parts oI north-
ernPost SZeden. It Zas Zell represented in the Yal-
leys and birch Iorests oI the Pountain chain in both 
surYeys and no ParNed changes in distribution or 
nuPbers Zere Iound.

Long-tailed DucN Clangula hyemalis
The Long-tailed DucN is a species con¿ned to 
the alpine ]one and especially to areas Zith sPall 
laNes and ponds such as the palsa peatlands in the 
northernPost part oI the Pountain chain. In the 
southern sub-region, only one occurrence Zas 
recorded in both surYeys. But in the Piddle sub-
region, not a single count Zas Pade in 2009, coP-
pared to a do]en oI occurrences in 1972±1975. 
This absence IroP the transects in the Piddle sub-
region Zas Post probably an eIIect oI the tiPing 
oI the surYeys. In 2009 Ze had the possibility to 
surYey the higher eleYations during only a single 
day Zhen the breeding laNes Zere still to a large 
extent Iro]en. In 2009 Ze Iound a concentration 
oI no less than 29 pairs oI Long-tailed DucN in a 
large laNe �PesNehaure� in special study area 10 
Zithin the Piddle sub-region, Zhere they appar-

ently Zaited Ior the breeding laNes to be Iree oI 
ice.   

In the Long-tailed DucN, the transects shoZed a 
loZer total Ior 2009 than in the early period. This 
Zas Post liNely caused by ice-coYerage in, espe-
cially, the southern and Piddle subregion. The 
coPparisons oI surYeys in the special study areas 
also shoZed soPeZhat loZer nuPbers in 2009 
coPpared to the 1970s, but not ParNedly so. SoPe 
oI the laNes Pentioned aboYe, Zhere Long-tailed 
DucNs aiPing Ior the higher laNes gathered Zaiting 
Ior the ice to breaN, Zere included in the special 
study areas. 

The higher laNes at PnreN±KuNNesYagge �5� on 
the border to the high-alpine areas oI SareN Zere 
Postly ice-Iree but still had no Long-tailed DucNs. 
The nuPber oI the Long-tailed DucNs in the palsa 
peatlands at TsnNtso-TaYaYYuoPa �8�, Zhich IorP 
one oI the PaMor habitats Ior the species in the 
SZedish Pountain chain, Zas loZer in 2009 coP-
pared to three oI the Iour study years in the 1970s.

VelYet Scoter 0elanitta fusca
The VelYet Scoter, had undergone a drastic change, 
IroP haYing been spread oYer alPost the Zhole 
study region in 1972±1975 to being recorded at 
only a IeZ sites in the southern and Piddle sub-
regions in 2009.

)or the transects the nuPber oI pairs counted 
decreased IroP 56 to 19, Zhereas the decrease Ior 
the special study areas Zas IroP 85±95 pairs to 
about 60 pairs. This decrease Zas Iound in all ar-
eas except TMnlPeMaure±BM|rNIMlllet �3�, Zhere the 
population leYel Zas the saPe in the tZo periods. 
In the TsnNtso±TaYYaYuoPa �8� area, not a single 
pair Zas Iound in 2009 coPpared to 19±30 in the 
earlier census.

This species has its Pain inland distribution 
in the Pountain chain, Zith only scattered pairs 
Iound in the Iorest regions in the 1970s �Haapanen 
& Nilsson 1979�. As Ior the CoPPon Scoter Ze 
haYe no neZ data elucidating the situation in the 
Iorest ]one. The VelYet Scoter is also a breeding 
bird in the archipelagos oI the Baltic coast. The 
oYerall trend Ior the species in SZeden is a Yery 
ParNed decrease oYer the last 30 years �OttYall 
et.al. 2009�.

CoPPon Scoter 0elanitta nigra
The CoPPon Scoter Zas siPilarly distributed 
oYer the entire study region during both surYeys 
but occurred in Pany Pore sTuares in 2009 than 
in 1973±1975. NuPerically it Zas about ¿Ye tiPes 
Pore coPPon in the latter period coPpared to the 
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)igure 3. The distribution oI diIIerent ZaterIoZl species at the surYeys 1972±1975 and 2009. The nuPber oI pairs in each 
sTuare is shoZn by the si]e oI the syPbols. The area Zest oI the blacN line Zas surYeyed.
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Utbredningen för olika andfågelarter vid inventeringarna 1972–1975 och 2009. $ntalet par i varje ruta anges med olika 
storlek på symbolerna. Gränsen �mot öster� för det inventerade området visas med en svart linje. 
� Lantmäteriet 0edgivande i2012�0911.
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¿rst periods. The ParNed increase Zas Iound in all 
areas except the tZo delta areas �KYicNMoNN �4� and 
Rapadalen �6�� and PnreN-KuNNesYagge in SareN 
�5�.

EYen iI the CoPPon Scoter has its Pain dis-
tribution in the Pountain chain Zith the highest 
densities in the alpine and subalpine ]ones, it Zas 
also Zidely distributed in the boreal Iorest ]one to 
the east oI the Pountain chain in the surYey oI the 
1970s �Haapanen & Nilsson 1979�. UnIortunately 
there are no recent data aYailable on the situation 
Ior the species in the Iorest ]one. In 1972±1975, 
the northernPost area �sub-region D in Haapanen 
& Nilsson 1979� oI the Iorest ]one had the saPe 
nuPber oI CoPPon Scoters as the southern sub-
region in the Pountain chain. 

There are no data aYailable on the population 
deYelopPent oI the CoPPon Scoter IroP other 
breeding areas or IroP the Zintering areas. It Pay 
be noted, that there Zas a docuPented change in 
the distribution oI the CoPPon Scoter in )inland 
during the decades beIore the 1972±1975 surYey. 
In the boreal ]one oI )inland the species Zas a 
coPPon breeder during the early years oI the Ior-
Per century �MeriNallio 1958�, Zhereas relatiYely 
IeZ Zere breeding in these areas during the 1970s 
�see also Haapanen 1966�.

Goosander 0ergus merganser
The Goosander Zas about eTually and Zidely dis-
tributed during both surYeys, but the nuPber oI 
pairs in 2009 Zas a lot higher than in the IorPer 
period. Also the counts IroP the special study ar-
eas indicate an increase betZeen the tZo periods. 
NuPbers counted during the 1970s Zere Tuite loZ. 
The increase Zas locali]ed to soPe areas� Tlrnas-
M|n �1�, BM|rNIMlllet±TMnlPeMaure �3� and SMaunMa±
KaituP �7�, Zhereas the other areas had loZ counts 
in both tiPe periods. The Goosander belongs to the 
species Zhich are coYered by the ZaterIoZl counts 
in the Zinter, but these counts do not giYe any clear 
indications oI any increase in the population oYer 
the period coYered here. 

Red-breasted Merganser 0ergus serrator
In 1973±1975, the Red-breasted Merganser oc-
curred in all three sub-regions, Zhereas in 2009, 
the records Zere concentrated in the southern 
sub-region Zith no or IeZ records in the Piddle 
and northern sub-regions. In the special study ar-
eas the nuPber oI pairs Zas loZer in 2009 than 
in the 1970s, Zhereas no change Zas Iound in the 
transect counts. NuPbers counted in the special 
study areas Zas generally too loZ Ior analysis, but 

in the SMaunMa±KaituP area �7� high totals Zere 
Iound in tZo years in the 1970s, but the other years 
shoZed loZ counts. The reasons Ior this Yariation 
are not NnoZn.

Whooper SZan Cygnus cygnus
The Whooper SZan is Painly a species oI the Iorest 
]one but the distribution also extends into the Yal-
leys oI the Pountain chain and there are iPportant 
populations in soPe Pire areas at the Ioothills oI 
the Pountains. The transect counts shoZed an in-
crease IroP 4 to 16 pairs, Zhereas the total nuPber 
oI pairs in the special study areas only increased 
IroP 26±35 to 47 pairs. The diIIerence in the rate 
oI increase betZeen the tZo datasets is related to 
the inclusion oI the SMaunMa-KaituP �7� area aPong 
the special study areas. When the Whooper SZan 
population in SZeden Zas at its loZest leYel �about 
20 pairs� during the 1920s, SMaunMa Zas the Pain 
reIuge Ior the species �Nilsson et al. 1998�. In the 
1970s betZeen 15 and 23 pairs �Pean 20� Zere 
Iound here. In 2009 the nuPber oI pairs had in-
creased to 34. )or the Whooper SZan, there is also 
a surYey aYailable IroP 1997 �Nilsson et al. 1998�. 
In the SMaunMa KaituP �7� area there Zere about 27 
pairs in 1997. In Muddus national parN �9� 25 pairs 
Zere Iound in 1997 coPpared to 22 in 2009.

With the exception oI the large Pire coPplexes 
in SMaunMa-KaituP �7� and Muddus �9�, the tran-
sects and special study areas coYered in the coP-
parisions here are Pore or less Parginal areas Ior 
the Whooper SZan, Zhich has its Pain distribu-
tion Zithin the boreal ]one. In recent years there 
has been a ParNed increase in the population oI 
Whooper SZans in SZeden. In 1997 a national sur-
Yey oI the Whooper SZan Zas undertaNen and the 
population in the entire proYinces oI Vlsterbotten 
and Norrbotten aPounted to 2775 pairs coPpared 
to 310 during the 1972±1975 surYey �Haapanen & 
Nilsson 1979, Nilsson et al. 1998�. The increase in 
the Pountain chain is a reÀection oI this general 
population increase oI the species.
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)igure 4. Total nuPber oI pairs counted oI diIIerent species in the special study areas oI the SZedish Pountain chain �)igure 
1� in 1972±1975 and 2009.
$ntalet inräknade par av olika andfågelarter inom specialområden i den svenska fjällkedjan �Figur 1� 1972–1975 och 2009.

Table 1. Total nuPber oI pairs counted oI the diIIerent species in the parts oI the transects counted both in 
1973±1975 and in 2009 together Zith the nuPber oI sTuares in Zhich the species Zas Iound.
Totalantalet par inräknade av de olika arterna i de delar av inventeringslinjerna som inventerades både 197�–
1975 och 2009 tillsammans med antalet rutor där arten påträffats.

  1973±1975   2009
 Pairs STuares Pairs STuares
Mallard $nas platyrhynchos 19 6 10 8
Teal  $nas crecca 7 7 21 8
Wigeon $nas penelope 42 17 42 10
Pintail $nas acuta 1 1 0 0
Scaup $ythya marila 37 9 45 23
TuIted DucN $ythya fuligula 125 33 136 27
Goldeneye Bucephala clangula 72 25 93 25
Long-tailed DucN Clangula hyemalis 33 14 11 5
VelYet Scoter 0elanitta fusca 56 14 19 3
CoPPon Scoter 0elanitta nigra 56 24 219 37
0elanitta sp 35  51 
Red-breasted Merganser 0ergus serrator 29 17 29 10
Goosander 0ergus merganser 26 14 41 18
Whooper SZan Cygnus cygnus 3 4 16 10
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Table 2. NuPber oI pairs oI the diIIerent species counted in special study areas or groups oI such areas in 
1972±1975 and 2009. )or the geographical position oI the areas see )igure 1.
$ntalet inräknade par av de olika arterna i specialområdena eller grupper av sådana områden 1972–1975 och 
2009. För områdenas geografiska läge se Figur 1.

0allard Anas platyrhynchos 1972 1973 1974 1975 2009
TlrnasM|n �1� 4 8 3 2 1
S APParIMlllet �2� 1 3 0 1 1
BM|rNIMlllet ± TMnlPeMaure �3� 4 0 2 1 4
KYicNMoNN delta �4� 2 7 3 1 5
PnreN ± KuNNesYagge �5� 0 0 0 0 0
Rapadalen �6� 0 6 8 1 6
SMaunMa ± KaituP �7� 5 0 0 9 7
TsnNtso-PirtiPlsYuoPa-TaYYaYuoPa �8� 0 0 0 0 2
Teal Anas crecca 1972 1973 1974 1975 2009
TlrnasM|n �1� 0 1 6 7 11
S APParIMlllet �2� 8 0 0 0 3
BM|rNIMlllet ± TMnlPeMaure �3� 6 1 3 3 4
KYicNMoNN delta �4� 0 4 10 1 0
PnreN ± KuNNesYagge �5� 0 1 0 0 1
Rapadalen �6� 15 6 12 7 14
SMaunMa ± KaituP �7� 23 15 15 38 2
TsnNtso-PirtiPlsYuoPa-TaYYaYuoPa �8� 21 10 17 31 9
Wigeon Anas penelope 1972 1973 1974 1975 2009
TlrnasM|n �1� 5 6 2 8 14
S APParIMlllet �2� 0 0 1 2 3
BM|rNIMlllet ± TMnlPeMaure �3� 3 2 5 5 13
KYicNMoNN delta �4� 14 9 20 13 34
PnreN ± KuNNesYagge �5� 1 2 6 5 0
Rapadalen �6� 64 107 34 76 42
SMaunMa ± KaituP �7� 12 15 15 79 6
TsnNtso-PirtiPlsYuoPa-TaYYaYuoPa �8� 57 45 39 52 7
Pintail Anas acuta 1972 1973 1974 1975 2009
TlrnasM|n �1� 1 0 0 0 0
S APParIMlllet �2� 0 0 0 0 0
BM|rNIMlllet ± TMnlPeMaure �3� 1 0 0 1 0
KYicNMoNN delta �4� 0 0 0 0 0
PnreN ± KuNNesYagge �5� 0 0 1 0 0
Rapadalen �6� 0 1 1 1 8
SMaunMa ± KaituP �7� 0 0 3 0 0
TsnNtso-PirtiPlsYuoPa-TaYYaYuoPa �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
TlrnasM|n �1� 22 11 14 18 6
S APParIMlllet �2� 0 0 3 15 10
BM|rNIMlllet ± TMnlPeMaure �3� 27 33 37 41 33
KYicNMoNN delta �4� 2 0 0 3 2
PnreN ± KuNNesYagge �5� 5 3 11 13 3
Rapadalen �6� 2 19 16 23 32
SMaunMa ± KaituP �7� 25 21 28 21 13
TsnNtso-PirtiPlsYuoPa-TaYYaYuoPa �8� 18 63 44 64 16
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Tufted Duck Aythya fuligula 1972 1973 1974 1975 2009
TlrnasM|n �1� 3 5 7 15 41
S APParIMlllet �2� 6 2 2 2 9
BM|rNIMlllet ± TMnlPeMaure �3� 1 1 5 5 35
KYicNMoNN delta �4� 4 1 6 0 20
PnreN ± KuNNesYagge �5� 11 3 3 2 15
Rapadalen �6� 12 3 9 1 104
SMaunMa ± KaituP �7� 69 62 43 161 59
TsnNtso-PirtiPlsYuoPa-TaYYaYuoPa �8� 144 131 60 101 61
Goldeneye %ucephala clangula 1972 1973 1974 1975 2009
TlrnasM|n �1� 0 0 0 7 0
S APParIMlllet �2� 2 1 0 4 2
BM|rNIMlllet ± TMnlPeMaure �3� 0 11 0 14 4
KYicNMoNN delta �4� 7 14 8 6 5
PnreN ± KuNNesYagge �5� 2 0 1 3 0
Rapadalen �6� 1 6 4 6 10
SMaunMa ± KaituP �7� 11 17 15 39 27
TsnNtso-PirtiPlsYuoPa-TaYYaYuoPa �8� 6 1 1 0 6
/ong-tailed Duck Clangula hyemalis 1972 1973 1974 1975 2009
TlrnasM|n �1� 1 2 2 3 0
S APParIMlllet �2� 0 2 8 2 3
BM|rNIMlllet ± TMnlPeMaure �3� 6 0 15 4 10
KYicNMoNN delta �4� 0 0 0 0 0
PnreN ± KuNNesYagge �5� 3 11 11 5 0
Rapadalen �6� 2 5 0 0 1
SMaunMa ± KaituP �7� 2 8 9 20 4
TsnNtso-PirtiPlsYuoPa-TaYYaYuoPa �8� 92 95 83 58 51
9elvet Scoter 0elanitta fusca 1972 1973 1974 1975 2009
TlrnasM|n �1� 7 25 20 29 12
S APParIMlllet �2� 1 2 2 18 2
BM|rNIMlllet ± TMnlPeMaure �3� 18 15 15 32 31
KYicNMoNN delta �4� 3 1 1 1 0
PnreN ± KuNNesYagge �5� 15 1 2 5 0
Rapadalen �6� 0 0 0 0 7
SMaunMa ± KaituP �7� 12 18 18 52 5
TsnNtso-PirtiPlsYuoPa-TaYYaYuoPa �8� 30 27 23 19 0
Common Scoter 0elanitta nigra 1972 1973 1974 1975 2009
TlrnasM|n �1� 30 20 18 29 91
S APParIMlllet �2� 8 0 12 11 23
BM|rNIMlllet ± TMnlPeMaure �3� 16 12 36 32 161
KYicNMoNN delta �4� 3 6 3 2 1
PnreN ± KuNNesYagge �5� 3 1 9 5 10
Rapadalen �6� 1 1 0 0 6
SMaunMa ± KaituP �7� 25 34 48 75 112
TsnNtso-PirtiPlsYuoPa-TaYYaYuoPa �8� 36 28 17 26 88

Table 2 continued
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5ed-breasted merganser 0ergus serrator 1972 1973 1974 1975 2009
TlrnasM|n �1� 0 1 0 0 2
S APParIMlllet �2� 0 0 2 3 0
BM|rNIMlllet ± TMnlPeMaure �3� 0 1 7 7 2
KYicNMoNN delta �4� 0 1 2 1 0
PnreN ± KuNNesYagge �5� 1 1 3 0 0
Rapadalen �6� 0 1 0 0 1
SMaunMa ± KaituP �7� 3 6 16 38 3
TsnNtso-PirtiPlsYuoPa-TaYYaYuoPa �8� 1 3 7 1 1
Goosander 0ergus merganser 1972 1973 1974 1975 2009
TlrnasM|n �1� 0 2 0 1 11
S APParIMlllet �2� 0 0 0 1 3
BM|rNIMlllet ± TMnlPeMaure �3� 2 0 2 1 16
KYicNMoNN delta �4� 3 2 0 0 3
PnreN ± KuNNesYagge �5� 1 1 4 0 1
Rapadalen �6� 2 1 0 0 4
SMaunMa ± KaituP �7� 3 4 2 8 13
TsnNtso-PirtiPlsYuoPa-TaYYaYuoPa �8� 0 0 2 1 5
Smew 0ergus albellus 1972 1973 1974 1975 2009
TlrnasM|n �1� 0 1 0 0 0
Whooper Swan Cygnsu cygnus 1972 1973 1974 1975 2009
TlrnasM|n �1� 0 0 0 0 1
S APParIMlllet �2� 0 0 0 0 0
BM|rNIMlllet ± TMnlPeMaure �3� 0 0 0 0 0
KYicNMoNN delta �4� 0 0 0 0 0
PnreN ± KuNNesYagge �5� 0 0 0 0 1
Rapadalen �6� 2 2 0 2 1
SMaunMa ± KaituP �7� 15 23 19 23 34
TsnNtso-PirtiPlsYuoPa-TaYYaYuoPa �8� 9 5 8 10 13

Table 2 continued
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Sammanfattning
Den sNandinaYisNa IMlllNedMan liNsoP andra delar 
aY norra )ennosNandien lr riN pn sM|ar och Pyrar 
och utg|r dlrPed ett YiNtigt hlcNningsoPrnde I|r 
Pnnga YntParNsberoende arter. OPrndet lr ocNsn 
den Ylstligaste delen aY utbredningsoPrndet I|r 
Pnnga nordliga arter soP lr spridda Irnn SNandi-
naYien |Yer hela norra Ryssland |sterut. Trots detta 
genoPI|rdes den I|rsta |YersiNtliga inYenteringen 
aY oPrndes andIngelIauna I|rst under nren 1972±
1975 �Haapanen & Nilsson 1979�. Under dessa 
Iyra nr tlcNtes NordNalotten s|derut ner till 68o N i 
Norge, 65o i SYerige och 64o i )inland.

EIter den I|rsta inYenteringen har oPrndet inte 
Nunnat inYenteras I|rrln 2009, dn Yi ¿cN P|Mlighet 
att nter inYentera den sYensNa delen i IMlllNedMan. 
I denna uppsats MlPI|r Yi resultaten Irnn inYente-
ringen 2009 Ped den lldre inYenteringen I|r att 
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Iaststllla eY. I|rlndringar i utbredning och popu-
lationsstorleN I|r andInglarna i den norra delen aY 
den sYensNa IMlllNedMan.

Undersökningsområde
Den genoPI|rda inYenteringen 2009 tlcNer den del 
aY den sYensNa IMlllNedMan soP ligger inoP Lapp-
land saPt de angrlsande oPrndena nlrPast |ster 
oP IMlllNedMan. OPrndets utstrlcNning IraPgnr 
aY Nartan i )igur 1. Totalt oPIattar det unders|Nta 
oPrndet 49500 NP2. Vid NordNalottinYenteringen 
1972±1975 delades oPrndet in i tre regioner A±C�

A har nngra h|gre IMlll, Pen regionen bestnr till 
stor del aY lngIMlll och platner ca 400±600 P |.h. 
OPrndet har talriNa sPnsM|ar och stora delar lr 
tlcNta aY YidstrlcNta Pyrar. De Àesta Pyrar slrsNilt 
i den norra delen och Pot IMlllen lr palsPyrar, Pen 
i den s|dra delen nter¿nns den stora SMaunMaPyren 
soP lr aY den s.N. aapa-typen.

B oPIattar de h|ga IMlllen bl.a. i nationalparNs-
oPrndet Nring SareN. I regionen ¿nns Pnnga st|rre 
sM|ar I|rutoP sPnsM|arna, YilNa oIta lr gansNa Iat-
tiga.

C  lr den sydligaste regionen Ped llgre IMlll och 
Pnnga YntParNer pn en h|Md aY 600 ± 800 P.|h. De 
Àesta sM|ar lr oligotroIa, Pen det ¿nns ocNsn en del 
riNare sM|ar i regionen.

OliNa habitattyper i unders|NningsoPrndet illus-
treras i )igur 2 Ped Ioton Irnn oliNa specialoPrn-
den.

0aterial och metodik
)|r att Nunna berlNna populationsstorleNarna I|r 
de oliNa arterna och I|r att studera deras habitat-
Yal organiserades NordNalottinYenteringen soP en 
linMetaxering aY 5î5 NP rutor eIter diagonalerna i 
100î100 NP rutorna i UTM-systePet. Pn detta sltt 
erh|lls en tlcNningsgrad pn 5�. I IMlllNedMan lades 
en extra inYenteringslinMe Pellan de I|rsta YarYid 
en tlcNningsgrad pn 10� erh|lls. 

)|rutoP inYenteringslinMerna etablerades ocNsn 
ett antal specialoPrnden. Dessa Yar ursprungligen 
34, Pen grupperades hlr i 10 enheter �)igur 1�, 
YaraY oPrnde 1±8 utnyttMades i MlPI|relserna Pel-
lan perioderna. De 10 specialoPrndena besNriYs i 
)igur 2, soP ocNsn Yisar typisNa andIngelhabitat.

Vid inYenteringarna spanades saPtliga Yatten-
oPrnden och YntParNer inoP rutorna och speci-
aloPrndena aY Irnn luIten. 1972±1975 utnyttMades 
Yanliga h|gYingade Àygplan �CESSNA 172 och 
195�, Pedan en Pindre heliNopter anYlndes 2009. 
Antalet ÀygtiPPar 2009 uppgicN till 45. Vid in-

Yenteringarna À|g Yi |Yer saPtliga oPrnden Ped 
lng hastighet och pn en lng �50±70 P� h|Md. OP 
sn beh|Ydes À|g Yi runt obserYerade Inglar I|r att 
Nunna Iaststllla arten slNert. Vid inYenteringen 
2009 doNuPenterades ÀygYlgen Ped GPS. SaPt-
liga obserYationer talades in pn diNtaIon och |Yer-
I|rdes senare till en databas. Vid analyserna betraN-
tades obserYationer aY par saPt hanar i grupper oP 
1±3 soP indiNation pn antalet par i resp. ruta eller 
specialoPrnde. )|r ytterligare besNriYningar hln-
Yisas till Nilsson & Haapanen �1979�.

Totalt oPIattade de tre deloPrndena 210 rutor 
i inYenteringslinMerna. Vid inYenteringarna 1973±
1975 Yar 38 rutor i den h|galpina delen helt istlcN-
ta, Pedan 9 rutor helt saNnade Yatten. Vid inYente-
ringen 2009 inYenterades 114 rutor, Pedan 65 h|gt 
bellgna rutor antingen saNnade Yatten eller Yar is-
belagda. Ytterligare 31 rutor Nunde inte tlcNas pn 
grund aY ÀygrestriNtioner �Pilitlr|Yningar etc.�.

InYenteringarna 1972±1975 genoPI|rdes under 
en utstrlcNt tidsperiod, YarI|r det Yar P|Mligt att 
anpassa Àygningarna eIter isllget i IMlllen. InYen-
teringarna 2009 genoPI|rdes under en Noncentre-
rad period �9±16 Muni� och NoP dlrI|r I|r tidigt I|r 
de h|gre bellgna oPrndena. )|r MlPI|relserna pn 
det regionala planet har detta inte sn stor betydelse. 
HlcNande lnder pn Ylg till de h|gre oPrndena nter-
Ianns dn pn llgre bellgna sM|ar och NoP att tlcNas 
aY inYenteringarna i alla Iall, Pen detta Paterial lr 
lite Pindre llPpat I|r analys aY utbredningen pn 
detalMniYn. 

Resultat och diskussion
Utbredningen i IMlllNedMan I|r de Yanligaste och 
Per spridda arterna Yid inYenteringen 2009 illus-
treras i )ig. 3, dlr de MlPI|rs Ped inYenteringen 
under 1972±1975. )|r MlPI|rande utbredningsNar-
tor I|r hela NordNalotten hlnYisas till Haapanen & 
Nilsson �1979�. 

En del sNillnader i utbredning Nunde Nonstateras 
Pellan de bnda inYenteringstillIlllena. Vid inYente-
ringen 2009 Yar exePpelYis bllsanden Per spridd i 
de sydligare delarna MlPI|rt Ped de nordligare de-
larna aY unders|NningsoPrndet. Bland dyNlnder-
na Nunde Nonstateras att berganden, sM|orren och 
sYlrtan hade gansNa liNartad utbredning Pellan de 
bnda inYenteringstillIlllena, Pen stora sNillnader i 
antal noterades Pellan sYlrta och sM|orre �se ned-
an��. DlrePot Nonstaterades en MlPn utbredning i 
IMlllNedMan I|r Yigg, YilNen Yar dnligt spridd i den 
Pellersta delen �region B� Yid den tidigare inYen-
teringen. )|r alIngeln lr bilden Irnn 2009 inte helt 
representatiY pn detalMniYn eItersoP Pnnga h|gre 
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bellgna sM|ar dlr alIngeln I|reNoP 1972±1975 Yar 
Irusna Yid bes|Net 2009. 

SnngsYanens allPlnna spridning IraPgnr ocNsn 
aY de hlr presenterade inYenteringarna. Arten I|-
reNoPPer i huYudsaN i sNogslandet, Pen utbred-
ningen strlcNer sig in i dalarna i IMlllNedMan. Arten 
Yar betydligt Per spridd 2009 ln Yid den I|rsta in-
Yenteringen.

Vid inYenteringen aY specialoPrndena under 
1972±1975 Nonstaterades betydande ÀuNtuatio-
ner Pellan nren I|r ett antal arter, Pedan andra 
arter Yisade en Per stabil niYn under Iyranrsperio-
den �)igur 4�. )|r Yissa arter Yisade inYentering-
arna inoP de oliNa specialoPrndena ibland oliNa 
P|nster �Tabell 2�. I MlPI|relserna Pellan de bnda 
tidsperioderna har Yi anYlnt oss bnde aY data Irnn 
specialoPrndena �)igur 4, Tabell 2� och linMetax-
eringarna �Tabell 1�. 

)|r de tre Yanligaste siPlnderna grlsand, NricNa 
och bllsand Yisar de saPPantagna resultaten Irnn 
inYenteringarna inga Nlara sNillnader Pellan de 
bnda inYenteringarna. DlrePot Nunde betydande 
sNillnader Nonstateras Pellan oliNa deloPrnden I|r 
bllsanden. Vid inYenteringen 2009 Yar bllsanden 
betydligt Yanligare i KYicNMoNN deltat MlPI|rt Ped 
1972±1975, Pedan det oPYlnda I|rhnllandet Nun-
de Nonstateras I|r Rapadalen.

Berganden Yisade totalt saPPa bestnndsniYn 
I|r bnda perioderna, Pen loNalt tyder resultaten 
pn en nedgnng i de nordligaste oPrndena. )|r Yig-
gen Nonstaterades en |Nad population i IMlllNedMan 
Pellan de bnda inYenteringarna, YilNen eY. Nan 
hlnI|ras till en Noncentration aY Yiggar till Yissa 
oPrnden, dlr de Ylntade pn att h|gre sM|ar sNulle 
bli isIria. Knipan I|reNoPPer huYudsaNligen i 
sNogslandet, Pen I|reNoPPer ocNsn i IMllldalarna, 
dlr den Yisade ungeIlr saPPa niYn Yid de bnda in-
YenteringstillIlllena.

Nlr det glller alIngeln har sYnrigheterna Ped 
isllget i h|gre llgen under 2009 redan nlPnts. In-
Yenteringarna 2009 Yisade i stort sett saPPa niYn 
soP under 1972±1975, Pen i artens huYudoPrnde 
pn tundraoPrndena Yid TsnNtso och TaYYaYuoPa 
�oPrnde 8� Yar antalet alIngelpar 2009 llgre ln I|r 
tre aY de Iyra unders|Nningsnren 1972±1975.

SM|orren Yisade ett aYYiNande P|nster Irnn |Y-
riga studerade arter. Arten Yar Yll spridd |Yer hela 
IMlllNedMan och antalet par berlNnades Yara ungeIlr 
IeP gnnger h|gre ln Yid inYenteringen 1972±1975. 
ÖNningen Yar genoPgnende I|r alla specialoPrn-
den Ped undantag I|r de bnda stora deltaoPrndena 
Yid KYicNMoNN och Rapadalen saPt PnreN-KuNNes-
Yagge i SareN. DlrePot Nonstaterades en betydande 
nedgnng I|r sYlrtan i hela det unders|Nta oPrndet.

Bland sNraNarna Nonstaterades aYseYlrt h|gre 
antal storsNraNar i Yissa oPrnden 2009 MlPI|rt 
Ped den tidigare inYenteringen. DlrePot notera-
des inga Per betydande sNillnader Pellan de bnda 
perioderna I|r sPnsNraNen.

SnngsYanen Yisade saPPan |Nning Pellan pe-
rioderna soP noterats I|r landet soP helhet och 
soP Nonstaterades Yid en inYentering aY hela Norr-
botten och Vlsterbotten 1997 �Nilsson et al 1998�. 
ÖNningen i specialoPrndena Yar inte liNa ParNant 
soP I|r linMerna, YilNet beror pn att SMaunMa och 
Muddus ingnr, dYs. de oPrnden soP IortIarande 
hyste snngsYanar nlr bestnndet Yar pn sin llgsta 
niYn.

SaPPanIattningsYis Nan Pan Nonstatera att in-
Yenteringarna inte Yisade nngra st|rre I|rlndringar 
i utbredning och antal i den lappllndsNa IMlllNedMan 
I|r de Àesta arter Pellan de bnda inYenteringarna. 
Undantagen lr IrlPst sYlrta, sM|orre och snngsYan 
saPt i Yiss Pnn storsNraNe, YilNa disNuterats oYan. 
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ORNIS SVECICA 22� 127±138, 2012

Abstract

Introduction
)eathers Zear out through constant use so birds 
haYe to replace theP. Most birds replace their pri-
Pary and secondary Zing Ieathers one or tZo at a 
tiPe so that their poZer oI Àight is not drastically 
iPpaired. SZans, geese and ducNs, hoZeYer, shed 
their Zing Ieathers all at once and conseTuently 
lose the poZer oI Àight Ior a period. The Whoop-
er SZan Cygnus cygnus Poults its Zing Ieathers 
IroP late June to the Piddle oI SeptePber and is 
Àightless Ior about 5±6 ZeeNs �DePenĢeY 1935, 
BoiNo & KaPpe-Persson 2012, Julius MorNǌnas 
unpubl.�. APong ZildIoZl, breeding birds usually 
Poult their Zing Ieathers on their breeding grounds 
and non-breeders in suPPer congregations. The 
Whooper SZan Patures sloZly and ¿rst breeding 
is usually at the age oI 4±6 years �Einarsson 1996�. 
A high proportion oI the population thereIore con-
sists oI non-breeding birds. About tZo thirds oI the 
population does not attePpt to breed in each year 
�Garèarsson & SNarphpèinsson 1984, Haapanen 
1991, Rees et al. 1991, Einarsson 1996, SchadiloY 
et al. 2002, Bra]il 2003�.

Non-breeders oI Post sZan species gather in 
ÀocNs and undergo Zing Poult near the breeding 

Distribution and numbers of moulting non-breeding Whooper 
Swans Cygnus cygnus in the Baltic States and South Sweden
Geografisk fördelning och antal av ruggande icke häckande sångsvanar Cygnus 
cygnus i Baltikum och Sydsverige

HAKON KAMPE-PERSSON, DMITRIJS BOIKO & JULIUS MORKŪNAS

Non-breeding Whooper SZans Cygnus cygnus Zere re-
corded Poulting Ior the ¿rst tiPe in LatYia in 1989, in 
Estonia in 1993 and in Lithuania in 1997. Moulting has 
been recorded at 13 sites, three in Estonia and ¿Ye each in 
LatYia and Lithuania, but not at all in South SZeden. The 
total nuPber oI Poulting non-breeders increased IroP 
at least 83 birds in 2003 to at least 187 birds in 2012. 
The PaMority oI the ParNed birds Iound Poulting as 
non-breeders in the Baltic States usually originated IroP 
Poulting sites  Zithin 25 NP, the others IroP countries, 
including GerPany and Poland, situated to the south oI 
the Poulting site. Distances betZeen sites oI hatching or 
breeding and Poulting Ior these tZo groups ranged 0±81 
NP and 191±836 NP, respectiYely. When caught Ior ring-

ing, 40� Zere 2nd calendar year birds, the others older. 
LiIe-histories oI Whooper SZans ParNed as Poulters, or 
Iound Poulting, in the Baltic States Zere used to discuss 
the lacN oI NnoZn Poulting sites in South SZeden.
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grounds �Bra]il 2003�. HoZeYer, Whooper SZans 
in the Baltic region do not ¿t this general pattern. 
No Pass-Poulting sites haYe been located in )en-
noscandia� only groups oI local birds nuPbering up 
to 18 indiYiduals in large Pire coPplexes haYe been 
recorded �Haapanen 1991, LeiI Nilsson in litt.�. 
These groups cannot account Ior all non-breeding 
birds, as the nuPber oI breeding pairs in SZeden 
and )inland nuPbers Pore than 10,400 �Vlislnen 
et al. 2011, Ottosson et al. 2012�. It is surPised that 
the )ennoscandian birds Poult in highly productiYe 
Zetlands in Russia �BeeNPan 1998�, Post liNely in 
the ArNhangelsN Region �BoiNo & KaPpe-Persson 
2012� but, except Ior one )innish bird Iound Poult-
ing on the Kanin Peninsula �LitYin & GurtoYaya 
2003� and three LatYian birds Iound Poulting in 
the ArNhangelsN Region �BoiNo & KaPpe-Persson 
2012�, concrete eYidence is lacNing �)ransson & 
Pettersson 2001, ValNaPa et al. 2012�. In the Baltic 
States and Poland, on the other hand, there is at 
least one Poulting site Ior Pore than 20 indiYiduals 
in each country �LuiguM}e et al. 2002, BoiNo 2008, 
Wieloch & SiNora 2008, MorNǌnas et al. 2010�.

Non-breeding Whooper SZans that Poult in the 
Baltic States Pay be birds unable to undertaNe a 
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Poult Pigration to Russia. InMured birds and birds 
in poor physical condition, unable to carry through 
a long-distance Pigration, are oIten Iorced to re-
Pain Zhere they are. There are seYeral exaPples oI 
geese haYing both bred and Poulted in their Zin-
ter Tuarters �KaPpe-Persson 2010�. Also Whooper 
SZans IroP naturalised populations, Ior instance 
the GerPan �Bauer & Woog 2008�, Pight Poult 
in the Baltic States. Other reasons Ior species to 
change their traditional northern Poulting grounds 
in IaYour oI areas situated closer to the breed-
ing grounds are oYerpopulation in the traditional 
Poulting areas, changes at southern latitudes pro-
Poting Poulting there and chance eYents. 

The nuPber oI Whooper SZans breeding in 
South SZeden, the part oI SZeden situated at the 

saPe latitudes as the Baltic States, increased IroP 
about 650 pairs in 1997 �AxbrinN 1999� to about 
800 pairs in 2011 �Ottosson et al. 2012�. The in-
crease in the non-breeding segPent oI the popula-
tion during the saPe period oI tiPe is estiPated to 
haYe been IroP about 2,600 birds to about 3,200 
birds. In spite oI such large nuPbers oI non-breed-
ing birds, there are no NnoZn Poulting sites in 
South SZeden �LeiI Nilsson in litt.�.

Species that Poult all Àight Ieathers at the saPe 
tiPe haYe tZo Pain reTuirePents Zhile they are 
Àightless� a supply oI nutritious Iood and saIety 
IroP predators. Areas Iul¿lling these reTuirePents 
are Ior Post larger-si]ed species Iound north oI 
their breeding grounds. Long-distance Poult Pi-
gration is the norP aPong geese �OZen 1980� but 
has only recently been docuPented in the Whooper 
SZan �BoiNo & KaPpe-Persson 2012�. The Kanin 
Peninsula, Poulting area oI iPportance Ior Pore 
than a century �DePenĢeY 1935, LitYin & Gur-
toYaya 2003, Alexander KondratyeY & Konstantin 
LitYin pers. coPP.�, is a good exaPple oI Zhat the 
Poulting Whooper SZan reTuires. Except in the 
north, the peninsula is a Àat, loZ-lying, Parshy tun-
dra plain, rich in Iood Ior the sZans, unpopulated 
and iPpossible to access on Ioot or by boat. Though 
Puch sPaller in si]e, the large Pire coPplexes 
used Ior Poulting in )ennoscandia resePble the 
aIore-Pentioned area. In South SZeden, the large 
nuPber oI breeding Whooper SZan pairs eYidence 
the existence oI potential Poulting sites, because 
breeding birds Poult their Zing Ieathers Zhile rear-
ing young. The Whooper SZan is strongly territo-
rial, hoZeYer, and deIends a nest site and an area 
around it Ior the pair and their young to Ieed in 
�Kear 1972�. Other sZans are oI that reason rarely 
Iound in a Zater-body Zhere a Whooper SZan pair 
breeds. Are there any other suitable sites"

Our aiP Zas to giYe a coPplete description oI 
distribution and nuPbers oI Poulting non-breeding 
Whooper SZans in the Baltic States, and to PaNe 
a preliPinary analysis oI the liIe-histories oI in-
diYiduals ParNed, or ParNed indiYiduals Iound 
Poulting, at the diIIerent Poulting sites in these 
countries. )inally, Ze Zanted to NnoZ iI a coP-
bination oI these data could elucidate Zhy there is 
no NnoZn Poulting site Ior non-breeding Whooper 
SZans in South SZeden.

0aterial and methods
Pre-Poult, Poult and post-Poult periods Zere de-
¿ned as 1 May±28 June, 29 June±14 SeptePber 
and 15 SeptePber±31 October, respectiYely �BoiNo 

)igure 1. Sites in the Baltic States Zhere Poulting oI non-
breeding Whooper SZans haYe been recorded. 1. Hapsalu 
Bay, 2. Matsalu Bay, 3. Plrnu Bay, 4. Kaltene �Riga Bay�, 
5. LaNe KaƼieris, 6. Nagli ¿shponds, 7. SNrunda ¿shponds,  
8. SatiƼi ¿shponds, 9. BaltoMi VoNe ¿shponds, 10. Raseiniai 
¿shponds, 11. Visbarai ¿shponds, 12. BirYeta ¿shponds, 13. 
ANYilegiMa ¿shponds.
Lokaler i Baltikum där ickehäckande sångsvanar har kon-
staterats rugga. 1. Hapsalubukten, 2. 0atsalubukten, �. Pär-
nubukten, 4. .altene �Rigabukten� 5. .aƼierissjön, 6. Nagli 
fiskdammar,  7. Skrunda fiskdammar, �. SatiƼi fiskdammar, 
9. Baltoji Voke fiskdammar, 10. Raseiniai fiskdammar, 11. 
Visbarai fiskdammar, 12. Birveta fiskdammar, 1�. $kvilegija 
fiskdammar.
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& KaPpe-Persson 2012� and the Poulting season 
as 1May±31 October.

InIorPation on the nuPbers oI Poulting non-
breeding Whooper SZans at diIIerent sites in the 
Baltic States Zere obtained IroP a literature search 
and IroP ¿eld surYeys. )ieldZorN Zas undertaNen 
in LatYia by the second author �DB� during the 
years 2003±2012 inclusiYe and in Lithuania by the 
third author �JM� during the years 2008±2012 in-
clusiYe. SupplePentary data Zere obtained IroP 
ornithologists.

A total oI 94 non-breeding Whooper SZans 
caught in LatYia, 18 in Lithuania and tZo in Es-
tonia Zere ¿tted Zith necN collars through 2012 
�Table 1�. The Yast PaMority oI these Zere ringed at 
SNrunda ¿shponds in Zestern LatYia �Table 1, )ig-
ure 1�. All birds Zere at ringing diYided into tZo 
age categories, 2nd calendar year and adult. Each 
collar had a 4-digit alphanuPerical code readable 
at a distance oI 50±300 P Zith a 20±60x telescope 
under norPal ¿eld conditions. SiPilarly, a total 
oI 45 breeding adults and 604 cygnets caught in 
LatYia Zere ¿tted Zith necN collars during 2004±
2010. The range oI sites Zhere breeders and cyg-
nets Zere caught reÀects the breeding distribution 
oI the species across LatYia �BoiNo & KaPpe-Pers-
son 2010�. In Lithuania, 9 breeders and 136 cyg-
nets Zere collared during 2008±2010 �MorNǌnas et 
al. 2010�. SiPilar ringing proMects started in Poland 
in 1983 �Wieloch & C]yĨ 2008� and in GerPany in 
1998 �Degen & HeinicNe 2007�.

Re-sightings oI birds ParNed in LatYia Zere gen-
erated by appealing Ior inIorPation on the hoPe 
page oI the LatYian Ornithological Society �LOB� 
and on the ³European colour-ring birding´ Zebsite 
ZZZ.cr-birding.be. BetZeen NoYePber 2008 and 
March 2010 obserYers Zere asNed to enter their re-
sighting data Yia the colour ring reporting Zebsite 
ZZZ.cr-birding.nl, and IroP April 2010 onZards 
Yia ZZZ.geese.org. Re-sightings oI Lithuanian 
birds Zere obtained by reports to the proMect co-
ordinator �JM� and IroP NoYePber 2011 onZards 
Yia ZZZ.geese.org. Re-sightings obtained up to 25 
October 2012 Zere used in the analyses. 

Based on liIe-history data a logical diYision oI 
all Whooper SZans ParNed as non-breeders in the 
Baltic States through 2012 Zere done by allocating 
theP to categories in the IolloZing order� 1. ParNed 
in 2011 or 2012 �no useIul data yet�, 2. not re-sight-
ed aIter ringing, 3. not re-sighted aIter the Poulting 
season, 4. Iound Poulting and breeding in the years 
aIter ringing, 5. Iound Poulting in the years aIter 
ringing, 6. Iound breeding in the years aIter ringing, 
7. re-sighted during the pre- and post-Poult peri-

ods, 8. re-sighted during the pre-Poult period, 9. 
re-sighted during the post-Poult period, 10. none oI 
the aIore-Pentioned categories. Categories 5, 6 and 
9 Zere diYided into subcategories. LiIe-histories oI 
other ParNed Whooper SZans Iound Poulting in 
the Baltic States Zere also analysed, especially in 
relation to origin and age at ParNing.

EstiPates oI the nuPber oI indiYiduals in the 
Whooper SZan population oI the Baltic States 
that did not attePpt to breed in each year Zere ob-
tained by using the latest aYailable estiPates oI the 
nuPber oI Whooper SZan pairs breeding in each 
oI the Baltic States �LuiguM}e et al. 2002, BoiNo 
2005, Elts et al. 2009, BoiNo & KaPpe-Persson 
2010, AnonyPous 2011, ButNausNas et al. 2012�, 
assuPing a constant annual population increase 
during the years 2003±2012 and that tZo thirds oI 
the population did not attePpt to breed in each year 
�Garèarsson & SNarphpèinsson 1984, Haapanen 
1991, Rees et al. 1991, Einarsson 1996, SchadiloY 
et al. 2002, Bra]il 2003�.

5esults
In the Baltic States, non-breeding Whooper SZans 
haYe alZays Poulted together Zith Mute SZans 
Cygnus olor, Zhere the Mute SZan ÀocNs haYe 
nuPbered up to 800 birds at the coastal sites and 
up to 300 birds in the ¿shpond coPplexes �Trinus 
HaitMePa in litt., DPitriMs BoiNo unpubl., Vitas 
StaneYiþius unpubl.�. Hapsalu Bay, Matsalu Bay, 
Plrnu Bay and Kaltene �Riga Bay� are coastal sites 
and LaNe KaƼieris a IorPerly drained laNe, Zhile 
other sites in LatYia and all sites in Lithuania are 
¿shpond coPplexes �)igure 1�. Matsalu Bay, LaNe 
KaƼieris and the ¿shponds are large and coPpara-
tiYely shalloZ �depth 1±2 P� Zater-bodies Iringed 
Zith reed-beds and scrub outgroZth oI Yarying 
Zidth �âYaåas & StaneYiþius 2000, Stra]ds & ƶu]e 
2006, BoiNo & KaPpe-Persson 2010, Meriste 
et al. 2012�. )eed used Ior ¿sh cultiYation IorPs 
the PaMor part oI the diet oI the Poulting sZans in 
the ¿shponds �âYaåas & Ko]ulin 2002�. In Post 
¿shponds, the oZners start to proYide grain to the 
carps in the end oI April or the beginning oI May 
but at SNrunda not until June �DPitriMs BoiNo un-
publ., Vitas StaneYiþius unpubl.�. The Ieeding oI 
the carps starts Zhile Post non-breeding Whooper 
SZans still are in the Baltic States. OI birds under-
taNing a Poult-Pigration to Russia, the last indi-
Yiduals usually leaYe in the Piddle oI June �BoiNo 
& KaPpe-Persson 2012�. Due to restricted public 
access the iPpact oI huPan disturbance is loZ in 
the ¿shponds �âYaåas & Ko]ulin 2002�.
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Non-breeding Whooper SZans Zere recorded 
Poulting Ior the ¿rst tiPe in LatYia in 1989, in 
Estonia in 1993 and in Lithuania in 1997 �Table 
1�. The total nuPber oI Poulting non-breeders in 
the Baltic States increased IroP at least 83 birds 
in 2003 to at least 187 birds in 2012. During the 
years 2003±2012 the total nuPber oI Poulters Zas 
stable around 10� oI the estiPated nuPber oI non-
breeders in this population. Moulting has been re-
corded at 13 sites in the Baltic States but only ¿Ye 
oI theP Zere used annually during the years 2003±
2012. During this decade, the nuPber oI Poulters 
increased continuously at BaltoMi VoNe but Zas 
Tuite stable, Zith only Pinor betZeen-year Àuctua-
tions, at the other Iour sites. Only three Poulters 
Zere recorded in SNrunda ¿shponds in July 2012, 
a year Zhen the Ieeding oI the carps did not start 
until about 23 June and there Zere ¿Ye breeding 
Whooper SZan pairs coPpared to only 0±3 pairs 
in the years 2003±2011. In August, the nuPber 
suddenly increased to 45 birds at this site. SiPilar 

increases in nuPbers Zere noted in other ¿shpond 
coPplexes in August 2012� IroP seYen to 29 birds 
at Nagli, IroP 20 to 40 birds at SatiƼi, IroP 80 to 
128 birds at BaltoMi VoNe and IroP 23 to 83 birds 
at BirYeta. SoPe oI the late-arriYing birds Poulted 
in the ¿shponds but the PaMority had Poulted their 
Zing Ieathers beIore Moining the Poulting ÀocN.

OI Poulting non-breeding Whooper SZans 
caught Ior ringing in the Baltic States, 33� �N 94� 
in LatYia and 67� �N 18� in Lithuania Zere 2nd 

calendar year birds and 61� �N 69� oI the adults 
and 60� �N 43� oI the 2nd calendar year birds Zere 
Pales �Table 2�. OI Poulters collared up to 2010, 
10� �N 63� oI the adults and 8� �N 38� oI the 2nd 
calendar year birds Zere not re-sighted aIter ParN-
ing and another 2� and 8�, respectiYely, Zere not 
re-sighted aIter the Poulting season. OI those that 
surYiYed into the IolloZing Zinter, 33� �N 90� re-
turned to Poult at the Poulting site Zhere they had 
been ParNed, soPe oI theP up to ¿Ye tiPes. An-
other 16� oI the surYiYing birds used the Poulting 

Table 2. Non-breeding Whooper SZans ParNed Zith necN collars in the Baltic States up to 2012 diYided on ca-
tegories according to liIe-history data, priParily Ior the pre-Poult, Poult and post-Poult periods �Ior de¿nitions 
oI categories, see Material and Methods�. A   the site Zhere the bird Zas ParNed Zith a necN collar. Sources� 
SNrunda ± DPitriMs BoiNo unpubl.� Lithuania ± Julius MorNǌnas unpubl.� Estonia ± Peter RaMa in litt.
Ickehäckande sångsvanar halsringmärkta i Baltikum fram till och med 2012 fördelade på kategorier baserade 
på observationer gjorda efter märkningen, i första hand tiden före, under och efter ruggning �för definitioner 
av kategorier, se 0aterial and 0ethods�. $   lokalen där fågeln halsringmärktes. .ällor: Skrunda – 'mitrijs 
Boiko opubl.� Litauen – Julius 0orkǌnas opubl.� Estland – Peter Raja i brev.

Category according to liIe-history data SNrunda Lithuania Estonia
.ategori enligt observationer gjorda efter märkning Skrunda Litauen Estland
                                                               Age at ringing� Ad 2cy Ad 2cy
                                                       Ålder vid märkning: Ad 2K Ad 2K
No re-sightings aIter ringing  Ej sedd efter märkningen 6 2 0 1 0
No re-sightings aIter Poult  Ej sedd efter ruggning  1 3 0 0 0
Moulted in A, bred in LatYia  Ruggade i $, häckade i Lettland 1 0 0 0 0
Moulted in A and Poland  Ruggade i $ och Polen 1 0 0 0 0
Moulted in A and )inland  Ruggade i $ och Finland 0 1 0 0 0
Moulted in A  Ruggade i $ 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 LatYia  Häckade i Lettland 3 2 0 0 0
Bred in Lithuania  Häckade i Litauen 0 0 1 1 0
Bred in Belarus near LatYian border  Häckade i Vitryssland  0 0 0 0 1
Sighted in A beIore and aIter Poult  Sedd i $ före och efter ruggning 1 0 0 1 0
Sighted in A beIore Poult  Sedd i $ före ruggning 2 4 0 2 0
Sighted in A aIter Poult  Sedd i $ efter ruggning 3 1 0 0 0
Sighted in LatYia aIter Poult  Sedd i Lettland efter ruggning 0 0 0 1 0
Sighted in )inland aIter Poult  Sedd i Finland efter ruggning 0 0 0 0 1
NecN-collared in 2011 and 2012  Halsringmärkta 2011 och 2012 6 1 0 4 0
None oI the categories aboYe  Ingen av kategorierna ovan 21 8 3 1 0
Total nuPbers necN-collared indiYiduals  Summor halsringmärkta 63 31 6 12 2


   ParNed in 2001. 0ärkta 2001.
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Table 3. Whooper SZans ¿tted Zith necN collars as cygnets or breeders and subseTuently Iound Poulting in the Baltic States, 
up to 2012. KP   distance in NP betZeen ringing and Poulting sites. 
Sångsvanar som halsringmärkts som ungar eller häckare och därefter funnits ruggande i Baltikum till och med 2012. .m 
  avstånd i km mellan märknings- och ruggningslokal. cygnet   unge, breeder   häckare, Latvia   Lettland, Lithuania   
Litauen, Estonia   Estland, Poland   Polen, Germany   Tyskland.

Ringing data   Moulting data  CoPPent
Ringmärkningsuppgifter   Ruggningsuppgifter  .ommentar
Code Status Year Country Year Country KP
.od Status År Land År Land .m
1C41 cygnet 2004 LatYia 2009 LatYia 15 
2C33 breeder 2005 LatYia 2007 Estonia 261 
2C38 cygnet 2005 LatYia 2006 LatYia 15 Moulted in SeptePber
2C38 cygnet 2005 LatYia 2007 LatYia 15 Moulted in SeptePber
2C44 breeder 2005 LatYia 2008 LatYia 0 No re-sighting aIter Poult
2C49 breeder 2005 LatYia 2008 LatYia 0 Seen Zith cygnets aIter Poult
2C49 breeder 2005 LatYia 2010 LatYia 0 Lost Pate in Zinter 2009�2010
2C83 cygnet 2006 LatYia 2011 Estonia 241 
2C87 breeder 2006 LatYia 2008 Estonia 241 
3C06 cygnet 2006 LatYia 2012 LatYia 19 Moulted in Piddle oI SeptePber
3C20 cygnet 2006 LatYia 2007 LatYia 2.2 
3C41 cygnet 2006 LatYia 2008 LatYia 0 
3C80 breeder 2007 LatYia 2009 LatYia 12 
3C94 cygnet 2006 LatYia 2007 LatYia 0 
4C00 breeder 2007 LatYia 2008 LatYia 15 Seen Zith cygnets aIter Poult
4C39 cygnet 2006 LatYia 2008 Estonia 215 
4C48 cygnet 2007 LatYia 2008 LatYia 37 No re-sighting aIter Poult
4C70 cygnet 2007 LatYia 2009 LatYia 0.1 
6C62 breeder 2008 LatYia 2009 LatYia 21 Lost Pate in Zinter 2008�2009
6C62 breeder 2008 LatYia 2011 Estonia 266 
6C78 breeder 2007 LatYia 2009 LatYia 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 aIter Poult
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 LatYia 2010 LatYia 6 Moulted Zithout Pate �dead"�
0E98 breeder 2009 LatYia 2009 LatYia 25 Moulted in late August
1E22 cygnet 2009 LatYia 2011 LatYia 81 
1E22 cygnet 2009 LatYia 2012 LatYia 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 
3H311 cygnet 2011 Lithuania 2012 Lithuania 1 
3H341 cygnet 2011 Lithuania 2012 Lithuania 1 
1R88 cygnet 2008 Poland 2010 Lithuania 191 
3R03 cygnet 2004 Poland 2005 LatYia 658 
3R15 cygnet 2007 Poland 2008 LatYia 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 GerPany 2002 LatYia 836 
1   these birds had the saPe parents. 'essa fåglar hade samma föräldrar. 
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site Ior staging during the pre- and�or post-Poult 
periods. OI surYiYing birds that did not breed in the 
year aIter ParNing, 74� �N 85� Zere not Iound 
Poulting in the Baltic States. The nesting site Zas 
established Ior seYen oI the ParNed birds in a sub-
seTuent year� six oI these Zere Iound in the saPe 
country as Zhere they had been ParNed. About one 
third oI the ParNed indiYiduals Zere not recorded 
at all during the pre-Poult, Poult or post-Poult pe-
riods in subseTuent years. 

The places oI origin oI ParNed Whooper SZans 
Iound Poulting as non-breeders in the Baltic States 
Iell into tZo distinct groups. The PaMority origi-
nated IroP the iPPediate neighbourhood oI the 
Poulting site, Post oI theP IroP Zithin 25 NP, the 
others IroP countries, including GerPany and Po-
land, situated at a Pore southern latitude than the 
Poulting site �Table 3�. Distances betZeen sites oI 
hatching or breeding and Poulting Ior these tZo 
groups ranged 0±81 NP and 191±836 NP, respec-
tiYely.

OI Whooper SZans hatched in LatYia, ¿tted Zith 
a necN collar as cygnet and NnoZn to be aliYe at the 
beginning oI the Poulting season, the bird Poult-
ed in the Baltic States in 1.1� �N 351� and 1.3� 
�N 521� oI the cases in their 2nd and 3rd±6th calen-
dar year, respectiYely  �Table 3�. The correspond-
ing ¿gure in the 2nd calendar year Ior indiYiduals 
hatched in Lithuania and BaltoMi VoNe region Zas 
12� �N 68� and 47� �N 17�, respectiYely. BaltoMi 
VoNe is the only region in Lithuania in Zhich birds 
ParNed as cygnets haYe Poulted locally. SeYen oI 
the 15 indiYiduals hatched in the BaltoMi VoNe re-
gion and subseTuently recorded Poulting locally 
had the saPe parents. In this region, the nuPber 
oI breeding Whooper SZan pairs has increased in 
parallel Zith the nuPber oI Poulting non-breeders, 
IroP one pair in 1998 to 16 pairs in 2012 and IroP 
one Poulter in 1997 to 80 Poulters in 2012. 

OI Whooper SZans ¿tted Zith necN collars Zhile 
breeding, tZo birds Zere Iound Poulting aIter haY-
ing lost their Pate during the preceding Zinter 
�Table 3�. A third bird Pight haYe belonged to the 
saPe category as it Poulted Zithout a Pate. One 
indiYidual Zas not seen aIter the Poult. In 2008, 
a breeding pair �2C49-4C00� Poulted in SNrunda 
¿shponds Zithout cygnets but Zere seen together 
Zith their Iour young, oI Zhich three Zere ¿tted 
Zith necN collars, in SatiƼi ¿shponds in SeptePber.

UnliNe the Baltic States there are no large ¿sh-
pond coPplexes in South SZeden. The habitat 
Post siPilar to a ¿shpond coPplex is a shalloZ eu-
trophic laNe. NuPbers oI non-breeding Whooper 
SZans recorded in ¿Ye such laNes during the years 

Table 4. MaxiPuP counts oI non-breeding Whooper 
SZans in LaNes HornborgasM|n, TnNern, KYisParen, 
KranNesM|n and BM|rNesnNrasM|n during the periods 
29 June±31 July �to the leIt oI the slash� and 1 Au-
gust±14 SeptePber �to the right oI the slash� in the 
years 1982±2012. Sources� HornborgasM|n, TnNern 
and KYisParen ± SYalan� KranNesM|n ± Hans Klllan-
der� BM|rNesnNrasM|n ± HaNon KaPpe-Persson.
0a[siffror för antalet ickehäckande sångsvanar i 
Hornborgasjön, Tåkern, .vismaren, .rankesjön och 
Björkesåkrasjön under perioderna 29 juni–�1 juli �till 
vänster om snedstrecket� och 1 augusti–14 september 
�till höger om snedstrecket� åren 19�2–2012. .ällor: 
Hornborgasjön, Tåkern och .vismaren – Svalan� 
.rankesjön – Hans .ällander� Björkesåkrasjön – 
Hakon .ampe-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 1�2 2�2 0�3 2�1
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1982±2012 are shoZn in Table 4. In one oI these 
laNes, HornborgasM|n, nuPbers increased ParN-
edly during that period oI tiPe. No Whooper SZan 
has Poulted in LaNe KranNesM|n during the last 
three decades �Hans Klllander in litt.� but Zhether 
or not the species has Poulted in any oI the other 
Iour laNes is unNnoZn.

Discussion 
Three diIIerent Poulting strategies are used by 
non-breeding Whooper SZans in the south-eastern 
Baltic region. The PaMority Pigrate to traditional 
Poulting grounds in Russia. About 99� oI birds 
hatched in LatYia belong to this group �BoiNo & 
KaPpe-Persson 2012�. Distances betZeen hatch-
ing and Poulting sites Ior three LatYian birds 
ranged 1,283±1,455 NP. Other non-breeders carry 
through a Poult Pigration but stop to Poult in the 
Baltic States. The third group consists oI birds that 
Poult in a ¿shpond close to their site oI hatching or 
breeding. That a Poulting site attracts birds IroP 
both its neighbourhood and Pore distant breed-
ing grounds has been shoZn Ior the Mute SZan in 
DenParN �Anders-Harild 1990�.

The Whooper SZan also Poults at seYeral sites 
in Poland �Wieloch & SiNora 2008� but only scat-
tered data are aYailable IroP that country �Maria 
Wieloch in litt.�. In 2007±2008, the nuPber oI 
Poulting non-breeders in the Baryc] Valley alone 
aPounted to 25±38� oI the estiPated nuPber oI 
non-breeders in the Polish population �Ior data, see 
Wieloch & SiNora 2008�. With a corresponding 
¿gure oI 10� Ior the Baltic States �this study� non-
breeders IroP the Polish population seeP to be 
Pore liNely to Poult close to their site oI hatching�
breeding. HoZeYer, soPe oI the birds Iound Poult-
ing in Poland Pight haYe originated IroP GerPany 
�Degen & HeinicNe 2007�.

Genetic studies haYe dePonstrated a Pixed 
origin oI the Whooper SZans that breed in LatYia 
and Lithuania today �ButNausNas et al. 2012�. AI-
ter haYing been gone Ior Pore than a century the 
Whooper SZan started to regain IorPer breeding 
grounds in the Baltic States and in Poland in 1973 
�Wieloch & SiNora 2008, BoiNo & KaPpe-Persson 
2010�. Also indiYiduals oI captiYe origin Pight 
haYe been recruited into this population. There is 
a naturalised population in GerPany and releases 
oI captiYe birds haYe occurred also in other parts 
oI GerPany �Bauer & Woog 2008�. Recruits oI 
captiYe origin Pight be the cause oI the preYalence 
oI Whooper SZans in the BaltoMi VoNe region to 
Poult locally and Paybe also oI the large nuPbers 

oI non-breeding birds Poulting in Poland. Birds 
oI captiYe origin, lacNing a tradition oI long-dis-
tance Poult Pigration, Pight be prone to rePain 
and Poult at the breeding grounds. HoZeYer, re-
leases oI birds oI captiYe origin in South SZeden 
in the 1930s±1970s �Hansson 1968, Jansson 1989, 
Mathiasson 1992� did not giYe rise to any Poulting 
congregations oI non-breeding Whooper SZans. 
Besides, the sZans at BaltoMi VoNe do not lacN ex-
perience oI long-distance Pigration per se, because 
Pany oI theP Zinter in The Netherlands, 1,200 NP 
IroP the breeding grounds,.

The hypothesis that non-breeding Whooper 
SZans Poulting in the Baltic States are birds un-
able to undertaNe a Poult Pigration to Russia are 
partially supported by liIe-history data presented 
in this study. SeYeral birds apparently died during 
Poult, because Pore than a tenth oI the indiYidu-
als ParNed Zhile Poulting Zere not seen aIter the 
Poulting season. APong surYiYors that did not 
breed in the year aIter ParNing, three Iourths Zere 
not Iound Poulting in the Baltic States. HoZeYer, 
no less than one third oI the surYiYors returned to 
Poult at the Yery saPe Poulting site as Zhere they 
had been ParNed, soPe oI theP up to ¿Ye tiPes. 
That ¿gure is hard to ¿t into a ³bad condition´ hy-
pothesis. )urtherPore, indiYiduals unable to carry 
through a Poult Pigration ought to haYe been 
Iound Poulting also in South SZeden. So, also 
other explanations Pust be sought. The Post liNely 
one seePs to be access to large, shalloZ Zater-
bodies, oIIering an abundance oI additional Iood 
but lacNing huPan disturbance.

Although a large proportion Zas Pade up oI 2nd 

calendar year birds, the proportion oI 2nd calen-
dar year birds that rePained to Poult in the Baltic 
States Zas not higher than that oI 3rd±6th calen-
dar year birds. In other studies, diIIerences in the 
choice oI Poulting site betZeen 2nd calendar year 
and older birds haYe been Iound �MineeY 1986, Mi-
neeY 2005, Degen & HeinicNe 2007�. Bra]il �2003� 
assuPed that Iailed breeders could Moin Poulting 
ÀocNs in suPPer. This study shoZed that both un-
successIul and successIul breeders used ¿shponds 
Ior Poulting, soPe pairs eYen beIore their young 
could Ày.

The lacN oI NnoZn Poulting sites Ior non-breed-
ing Whooper SZans in South SZeden can be due 
to either that Poulting Whooper SZans haYe been 
oYerlooNed or that necessary reTuirePents Ior 
Poulting are lacNing. Moulting Whooper SZans 
Pay pass unnoticed iI they Poult together Zith 
large nuPbers oI Mute SZans or at a site used Ior 
staging beIore and aIter Poult. The tZo sZan spe-
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cies Yery liNely haYe siPilar reTuirePents oI Iood 
and security during Zing Poult. In South SZeden, 
Poulting Whooper SZans Pay oI that reason be 
looNed Ior at sites Zhere large nuPbers oI Mute 
SZans Poult. The Iact that Whooper SZans at 
one and the saPe Poulting site can start to Poult 
IroP the end oI June to the end oI August in the 
saPe season PaNes it hard to interpret count data. 
Birds Moining a Poulting ÀocN in August can be 
Pade up oI both un-Poulted birds and birds that 
haYe Poulted at their respectiYe breeding site �this 
study�. AYailable count data IroP LaNe Hornbor-
gasM|n strongly indicate that a large part oI the 
Whooper SZans Iound in that laNe in suPPer ar-
riYes during the second halI oI the Poulting peri-
od. ConseTuently, it seePs liNely that Post oI the 
Whooper SZans recorded in LaNe HornborgasM|n 
in suPPer already haYe Poulted their Zing Ieath-
ers beIore they arriYe at the laNe.

There are no large shalloZ Zater-bodies in South 
SZeden oIIering additional Iood liNe the ¿shponds 
in LatYia and Lithuania. The natural Iood sources 
in shalloZ eutrophic laNes Pay be suI¿cient Ior 
Poulting Whooper SZans hoZeYer. But is the 
leYel oI huPan disturbance loZ enough at the po-
tential Poulting sites" As a result oI intense year-
round persecution up to the early 20th century, the 
Whooper SZan becaPe an extrePely rare and shy 
bird in SZeden �BruseZit] 1971�. At the saPe tiPe 
as the species regained IorPer breeding grounds 
aIter its protection in 1926, it sloZly becaPe less 
shy. But has the species lost enough shyness to 
Poult in South SZeden" The large nuPbers oI 
Whooper SZans Iound in LaNe HornborgasM|n in 
July soPe years strongly suggest that this laNe is 
a Poulting site Ior at least soPe non-breeders. But 
eYen iI non-breeding Whooper SZans regularly 
Poult in that laNe, their nuPbers cannot account 
Ior Pore than a IeZ percent oI the total nuPber oI 
non-breeders in the South SZedish population. )or 
the Yast PaMority oI the non-breeders in this popu-
lation it is obYiously Pore pro¿table to undertaNe a 
Poult Pigration oI at least 2,750±4,200 NP than to 
rePain and Poult in South SZeden.
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Sammanfattning
SnngsYanen tillh|r den grupp aY Inglar soP rug-
gar saPtliga Yingpennor saPtidigt, YilNet g|r den 
ÀygoI|rP|gen under 5±6 YecNor. Vingpennerugg-
ningen sNer YanligtYis under en period soP strlcN-
er sig Irnn slutet aY Muni till Pitten aY septePber. 
EItersoP snngsYanen inte b|rMar hlcNa I|rrln Yid 
4±6 nrs nlder bestnr en stor andel aY populationen 
aY icNehlcNare. VarMe nr lr det oPNring tYn tredMe-
delar aY indiYiderna soP inte sNrider till hlcNning.

Hos de Àesta sYanarter saPlas icNehlcNarna 
i ÀocNar soP ruggar Yingpennorna i nlrheten aY 
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hlcNningsoPrndena. SnngsYanen i ÖstersM|oPrn-
det passar ePellertid inte in i det norPala P|nstret. 
Inga ruggningsNoncentrationer har Nonstaterats i 
)ennosNandien, endast grupper pn upp till 18 lo-
Nala Inglar i stora PyrNoPplex. Dessa grupper Nan 
inte pn lnngt nlr sYara I|r saPtliga icNehlcNare eI-
tersoP antalet hlcNande Inglar i SYerige och )in-
land |Yerstiger 10 400 par. Det har antagits att de 
IennosNandisNa icNehlcNarna ruggar i Ryssland, 
I|rPodligen i ArNhangelsNregionen, Pen bortsett 
Irnn Iyra PlrNta indiYider saNnas direNta beYis. 
I BaltiNuP och Polen ¿nns ntPinstone en rugg-
ningsloNal I|r Àer ln 20 indiYider i Yardera land. I 
SydsYerige, den del aY landet soP ligger pn saPPa 
breddgrader soP BaltiNuP, ¿nns dlrePot inte nn-
gon Nlnd ruggningsloNal |Yer huYud taget.

Vnrt syIte Yar att ge en NoPplett besNriYning aY 
utbredning och antal aY ruggande icNehlcNande 
snngsYanar i BaltiNuP saPt att genoPI|ra en I|r-
sta analys aY leYnadshistorier I|r indiYider soP 
PlrNts, eller PlrNta indiYider soP obserYerats 
rugga, pn de oliNa ruggningsloNalerna i BaltiNuP. 
AYslutningsYis Yille Yi se oP en NoPbination aY 
dessa uppgiIter Nunde I|rNlara YarI|r det inte ¿nns 
nngon Nlnd ruggningsloNal I|r icNehlcNande snng-
sYanar i SydsYerige.

)|rsta gnngen ruggning aY icNehlcNande snng-
sYanar Nonstaterades i Lettland Yar 1989, i Estland 
1993 och i Litauen 1997. Ruggning har rapporte-
rats Irnn 13 loNaler i BaltiNuP, tre i Estland saPt 
IeP Yardera i Lettland och Litauen. SaPtliga lo-
Naler i Estland saPt Kaltene ug|rs aY NustloNaler, 
KaƼieris lr en tidigare utdiNad sM| Pedan |Yriga 
loNaler i Lettland och saPtliga loNaler i Litauen 
utg|rs aY ¿sNdaPPar. IcNehlcNande snngsYanar  
har i BaltiNuP alltid ruggat tillsaPPans Ped Nn|l-
sYanar, dlr ÀocNarna aY Nn|lsYan pn NustloNalerna 
rlNnat upp till 800 Inglar och i ¿sNdaPParna upp 
till 300 Inglar. Matsalu Bay, KaƼieris och ¿sNdaP-
Parna lr stora, tlPligen grunda YattenoPrnden, 
Nantade aY Yassbllten och busNParNer aY Yarieran-
de bredd. I ¿sNdaPParna utg|rs en stor del aY de 
ruggande sYanarnas I|da aY ¿sNIoder. Ägarna b|r-
Mar pn de Àesta loNaler utIodra Narparna Ped PaMs 
i slutet aY april eller b|rMan aY PaM Pen i SNrunda 
I|rst i Muni. InYerNan aY PlnsNlig st|rning lr lng 
i ¿sNdaPParna eItersoP allPlnhetens tilltrlde lr 
begrlnsat.

Totala antalet ruggande icNehlcNande snngsYa-
nar i BaltiNuP har |Nat Irnn Pinst 83 Inglar 2003 
till Pinst 187 Inglar 2012. Antalet har docN hnllit 
sig tlPligen stabilt oPNring 10� aY det berlNnade 
antalet icNehlcNare i den baltisNa snngsYanpopula-
tionen. Vid de loNaler soP utnyttMats nrligen under 

det senaste decenniet har antalet ruggare |Nat NraI-
tigt i antal Yid BaltoMi VoNe, Pedan antalen hnllit 
sig tlPligen stabila Yid de |Yriga Iyra.

AY de ruggande snngsYanar soP Inngades I|r 
halsringPlrNning Yar 33� aY de lettisNa och 67� 
aY de litauisNa 2K Inglar. AY de PlrNta ruggarna 
Yar det 12� aY 3K� Inglarna och 16� aY 2K Ing-
larna soP inte obserYerades eIter ruggningsslsong-
en. Bland deP soP |YerleYde ruggningsslsongen 
Yar det 33� soP nterYlnde I|r att rugga pn den lo-
Nal dlr de PlrNts, en del upp till IeP gnnger. Ytter-
ligare 16� utnyttMade ruggningsloNalen soP rastlo-
Nal I|re och�eller eIter ruggningen Pedan oPNring 
en tredMedel aY indiYiderna inte obserYerades |Yer 
huYud taget under soPParhalYnret under nren eIter 
PlrNnret. Bland de |YerleYande Inglarna soP inte 
hlcNade under slsongen eIter PlrNningen Yar det 
74� soP inte ruggade i BaltiNuP. 

StaPorterna I|r halsringPlrNta snngsYanar soP 
Nonstaterats rugga soP icNehlcNare i BaltiNuP I|ll 
i tYn gupper. MaMoriteten Yar I|dda eller hlcNade 
i ruggningsloNalens oPedelbara nlrhet �0±81 NP� 
Pedan |Yriga NoP Irnn llnder, inNlusiYe TysNland 
och Polen, pn sydligare breddgrader ln ruggnings-
loNalen. De sistnlPnda ruggade 191±836 NP Irnn 
den plats dlr de Yar I|dda eller hlcNade. Bland 
snngsYanar soP halsringPlrNts soP ungar i Lett-
land, Litauen respeNtiYe BaltoMi VoNe regionen och 
soP Ped slNerhet Yar Yid liY den 1 PaM nret eIter 
PlrNningen Yar det 1,1�, 12 � respeNtiYe 47� 
soP ruggade i BaltiNuP soP 2K Inglar.

EItersoP det saNnas stora ¿sNdaPPsNoPplex i 
SydsYerige anges soP MlPI|relse istlllet I|reNoP-
sten aY snngsYan under ruggningstid i IeP YassM|ar, 
den loNaltyp soP lr Pest liN de baltisNa ¿sNdaP-
Parna. I en aY dessa sM|ar, HornborgasM|n, har an-
talet snngsYanar |Nat NraItigt under de senaste 30 
nren. Under denna period har ingen icNehlcNande 
snngsYan ruggat i KranNesM|n, Pen oP det har 
sNett i nngon aY de andra sM|arna lr oNlnt.

)nglar soP ruggar Yingpennorna saPtidigt har 
tYn huYudNraY under den tid de saNnar ÀygI|r-
Pnga, nlPligen tillgnng pn I|da och slNerhet Irnn 
roYdMur. Att det ¿nns ett stort antal potentiella rugg-
ningsloNaler I|r snngsYan i SydsYerige IraPgnr aY 
det stora antalet hlcNande par, ty hlcNande Inglar 
ruggar YanligtYis sina Yingpennor pn hlcNloNalen 
innan ungarna blir Àygga. SnngsYanen lr docN 
starNt territoriel under hlcNningen, YarI|r det sll-
lan ¿nns nngra andra sYanar dlr det ¿nns ett hlcN-
ande snngsYanpar. )rngan lr dlrI|r oP det ¿nns 
andra loNaler soP uppIyller PiniPiNraYen I|r rug-
gande snngsYanar. 

EItersoP ruggande snngsYanar lltt I|rbises oP 
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de ruggar tillsaPPans Ped nuPerlrt talriNare 
Nn|lsYanar Nan det l|na sig att noggrannt spana 
igenoP sYanÀocNar pn de loNaler dlr Nn|lsYanen 
aY tradition ruggar i stora antal. SNulle snngsYanen 
b|rMa rugga pn en loNal soP norPalt utnyttMas soP 
rastloNal I|re och eIter ruggningen, NansNe ocNsn 
soP hlcNloNal, Nan det ibland I|rbises att arten 
IaNtisNt ruggar pn loNalen. Det IaNtuP att snngsYa-
nar pn en och saPPa loNal under en och saPPa 
slsong Nan b|rMa rugga Irnn slutet aY Muni till slutet 

aY augusti NoPplicerar dessutoP tolNningen aY in-
Yenteringsdata. IndiYider soP dyNer upp pn en lo-
Nal i augusti och septePber Nan nlPligen redan ha 
ruggat sina Yingpennor pn hlcNloNalen. Detta Nan 
gllla I|r PaMoriteten aY de snngsYanar soP soP-
Partid rapporterats Irnn HornborgasM|n. )|reNoP-
sten aY ÀocNade snngsYanar redan i Muli lr dlrePot 
en starN indiNation pn att arten IaNtisNt ruggar i 
HornborgasM|n.
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.orta rapporter – Short communications

An exceptionally large Willow 
Warbler Phylloscopus trochilus
En ovanligt stor lövsångare 
Phylloscopus trochilus

ÅKE LINDSTRÖM, STA))AN BENSCH & 
ANDERS HEDENSTRÖM

In the Porning oI 13 May 2010, ÅL trapped a Wil-
loZ Warbler Phylloscopus trochilus �)igure 1� in a 
Pistnet at R|ruPstrand, near SiPrishaPn in south-
ernPost SZeden �55.644 dec�N, 14.267 dec�E�. 
Already Zhen taNing it out oI the net it Zas clear 
that this Zas an unusually large indiYidual. This 
Zas con¿rPed by its PeasurePents� Zing length 
78.0 PP �to the nearest halI PP, PaxiPuP chord, 
SYensson 1992, )igure 2�, tail length 60.0 PP �to 
the nearest halI PP, IroP the base oI tail Ieath-
ers to the tip oI longest tail Ieather, SYensson 1992, 
)igure 2�, and tarsus 23.5 PP �to the nearest 0.1 
PP, Zith Ioot and tibiotarsus held perpendicular 
to tarsoPetatarsus, Peasuring the distance betZeen 
the extrePe bending points, Alatalo & Lundberg 

1986�. It had a Iat score oI 3 on a scale IroP 0 to 
6 �Pettersson & HasselTuist 1985� and Zeighed 
10.8 g. The bird Zas ringed and released soon aIter 
processing, and Zas not seen or retrapped again. 

Male WilloZ Warblers haYe on aYerage Pore 
than 5 PP longer Zings than IePales, Zith only 
a sPall oYerlap �WilliaPson 1976, Bensch et al. 
2009�. Due to its Yery long Zing �see beloZ�, the 
bird Zas Post certainly a Pale. )urther, the bird 
Zas probably on Pigration, since the local breed-

)igure 1. The large WilloZ Warbler Phylloscopus trochilus 
trapped on 13 May 2010.
'en stora lövsångare som fångades 1� maj 2010.

)igure 2. The Zing length Zas 78.0 PP and tail length 60.0 PP.
Vingländen var 7�,0 mm och stjärtlängden 60,0 mm.
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ers had already been around Ior a IeZ ZeeNs, and 
in Pid May they norPally carry alPost no Iat �Iat 
score 0 and 1�. It is thereIore liNely that the Io-
cal bird belonged to the acredula subspecies that 
breeds in northern SZeden. Males oI the acredula 
subspecies pass southern SZeden on spring Pigra-
tion around 10±20 May �Hedenstr|P & Pettersson 
1984�, Zhich ¿ts the trapping date.

At R|ruPstrand, ÅL has preYiously Peasured 29 
WilloZ Warblers in April±June. The longest Zing 
recorded Zas 71 PP. In APParnls, SZedish Lap-
land �65.964 dec�N, 16.069 dec�E�, ÅL Peasured 
117 adult Pales betZeen 30 May and 2 August 
1984±2006. They had an aYerage Zing length oI 
71.15 PP �� 1.36 standard deYiations >SD@, range 
67±75 PP�. Three birds had a Zing oI 74 PP and 
one bird Peasured 75 PP. 

A proMect studying the Pigratory diYide and sub-
species diIIerences oI WilloZ Warblers in north-
ern Europe �Bensch et al. 2009� serYes as another 
coPparison. We used data IroP 315 adult Pales 
trapped 2000±2007 on territories in northern SZe-
den, NorZay and )inland �i.e. Zithin the breeding 
range oI acredula�. The longest Zing recorded Zas 
75.5 PP �Pean 71.17 � 1.45�, the longest tail 57.5 

PP �Pean 52.99 � 1.59�, the longest tarsus 23.9 
PP �Pean 22.33 � 0.60� and highest Pass 11.7 g 
�Pean 9.76 � 0.52�. Clearly, in the Ieather Peas-
ures, i.e. Zing and tail length, none oI the birds Zas 
close to being as large as our Iocal bird �)igure 3�. 
HoZeYer, as Iar as tarsus length and body Pass is 
concerned, our Iocal bird Zas not exceptionally 
big. 

What is the liNelihood oI ¿nding a WilloZ War-
bler Zith Zing length 78 PP in SZeden" The Zing 
length oI our Iocal bird is 5.05 SD larger than 
the population Pean Peasured by ÅL at APPa-
rnls. BioPetric Peasures such as Zing length in 
birds usually IolloZ a norPal distribution �SoNal 
& RohlI 1995�, and using the norPal distribution 
Ze calculated that the liNelihood oI deYiating 5.05 
standard deYiations or Pore aboYe the aYerage is 
2.2î10-7, Zhich is one in 4.5 Pillion. The breed-
ing population oI WilloZ Warblers in SZeden has 
recently been estiPated at 13.2 Pillion pairs �Ot-
tosson et al. 2012�, and accordingly there should 
be an eTual nuPber oI Pales. Hence, the expected 
nuPber oI Pales haYing a Zing length oI 78 PP 
or Pore is 2.9. AssuPing that around halI the Wil-
loZ Warblers belong to the acredula subspecies oI 
northern SZeden, purely statistically, Ze Pay haYe 
trapped the single largest indiYidual oI theP. 

HoZeYer, unusually si]ed indiYiduals Pay arise 
in populations Ior reasons that Yiolate the use oI 
a norPal distribution Ior estiPating their IreTuen-
cies.  )or exaPple, Ze cannot exclude that our Io-
cal bird carried a noYel Putation in a gene Zith a 
particularly large eIIect on si]e, or that soPe Nind 
oI enYironPental inÀuence resulted in abnorPal 
expression oI groZth horPones during Ieather 
deYelopPent. In huPans, the syndroPe oI oYer-
production oI groZth horPones is reIerred to as 
gigantisP �Eugster & PescoYit] 1999�. Regardless 
oI the reason, the Zing and tail lengths oI this Zil-
loZ Zarbler appear extrePe. HoZ tall Zould a hu-
Pan be that Zas 5.05 SD taller than the population 
aYerage"

A set oI Pale biology students at Lund UniYer-
sity had an aYerage body length oI 180.5 cP and a 
SD oI 6.92 �n 114, range 160±205 cP, TorbM|rn 
Slll, unpublished data�. A Pale student 5.05 SD 
larger than the aYerage, a situation correspond-
ing to that oI our Iocal bird, Zould Peasure 215.4 
cP. According to WiNipedia, the Guinness booN 
oI records states that the tallest Pan in SZeden in 
2007 Zas 217 cP. Hence, trapping the single larg-
est WilloZ Warbler in SZeden is in the saPe order 
oI Pagnitude as ¿nding the longest SZede �giYen 
the around 4.5 Pillion Pale inhabitants in SZeden�. 

)igure 3. Wing and tail length oI Pale WilloZ Warblers 
trapped during breeding in northern SZeden, NorZay and 
)inland. Circles denote single birds and the Pore coPplex 
syPbols shoZ gradually Pore indiYiduals per Zing and tail 
length coPbination. The Iocal bird IroP R|ruP is shoZn as 
a blacN dot.
Ving- och stjärtlängd för lövsångarehanar fångade under 
häckningstid i norra Sverige, Norge och Finland. Cirklar 
betyder enstaka individer och de mera komple[a symbolerna 
visar gradvis Àer individer för varje kombination. Rörums-
fågeln markeras med svart prick.
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HoZeYer, Zhereas the tallest adult Pan Zould Ior 
sure get a lot oI attention, the largest WilloZ War-
bler Pay easily escape attention IroP huPans. In 
1911±2008 Must aboYe 1.1 Pillion WilloZ Warblers 
Zere ringed in SZeden �The SZedish Bird Ringing 
Centre, ZZZ.nrP.se�rc�. Since around 1980, Zhen 
Peasuring Zing length started to becoPe Pore 
coPPon aPong bird ringers, ³only´ about 800 000 
haYe been ringed. )inding a WilloZ Warbler Zith 
a Zing oI 78 PP Zill surely rePain a rare eYent in 
SZeden. 
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Sammanfattning
En stor l|Ysnngare Inngades nlra SiPrishaPn i 
SNnne den 13 PaM 2010. Den hade Yingllngd 78 
PP, stMlrtllngd 60 PP, tarsllngd 23,5 PP, Iett-
Nlass 3 �pn en sNala 0±6� och Ylgde 10,8 g �)igur 
1 & 2�. )ngeln Yar Ped st|rsta sannoliNhet en hane 
aY rasen acredula, YilNen hlcNar i norra SYerige. 
Bnde Yinge och stMlrt Yar betydligt llngre ln nngon 
l|Ysnngare soP Yi tidigare Inngat �Pax 75,5 PP 
respeNtiYe 57,5 PP pn 452 hanar i norra SNandina-
Yien under hlcNningstid�. )ngeln Yar drygt 5 stan-
dardaYYiNelser st|rre ln PedelYlrdet och I|r en 

glngse norPalI|rdelning sNall det bara ¿nnas en 
sndan Ingel pn 4,5 PilMoner indiYider. Rent statis-
tisNt Nan Ynr Ingel ha Yarit den ensNilt st|rsta nord-
liga hanen i den sYensNa populationen, lYen oP 
det inte Nan uteslutas att Ingelns storleN berodde pn 
nngon slags deIeNt. MotsYarande aYYiNande storleN 
sNulle bland sYensNa Pln PotsYaras aY en Nropps-
llngd pn 215,4 cP, YilNet lr nlra den llngsta Nlnda 
PlnnisNan i SYerige Must nu �217 cP�.

Åke Lindström, Staffan Bensch 	 $nders Heden-
ström, 'epartment of Biology, Lund University, 
Ecology Building, S-22� 62 Lund, Sweden. $ke.
Lindstrom#biol.lu.se 

 Willow Warbler Phylloscopus 
trochilus nesting in a juniper 
during a peak lemming year
Lövsångare Phylloscopus trochilus 
häckar uppe i en enbuske under ett 
lämmelår

KEITH W. LARSON & SIEGLINDE KUN-
DISCH

Here Ze Zould liNe to report an unusual nest loca-
tion Ior a ZilloZ Zarbler Phylloscopus trochilus. 
These birds usually build a Zell concealed ground 
nest in the Yegetation at the base oI trees, shrubs, or 
grass tussocNs �CraPp & BrooNs 1992�. Breeding 
studies Post typically report nests on leYel ground, 
on slopes, and on the side oI banNs or ditches �Kuu-
sisto 1941, Lapshin 1976, Sch|nIeld 1982, ArYid-
son & Nilsson 1983, DaniloY et al. 1984, CraPp 
& BrooNs 1992�. Despite being abundant across 
Post oI their large breeding range and extensiYely 
studied during the breeding season, Yery IeZ nests 
are Iound aboYe the ground. In these cases, nests 
Zere reported up to 4.8 Peters aboYe ground pri-
Parily on slopes, creYices, and banNs, and IeZ in 
bushes and trees ground �Payne 1896, Arundel 
1917, BolaP 1918, Yon HaartPan 1969, ArheiPer 
& EnePar 1974, Sch|nIeld 1982, Hogstad 1985�. 

On 4 June, 2011, approxiPately 2 NP IroP 
LMungdalen, SZeden �62.8� N 12.7� E�, a IePale 
ZilloZ Zarbler Zas located carrying Poose hair as 
nest Paterial. The nest Zas located approxiPately 
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40 cP oII the ground in the branches oI a one Pe-
ter tall Muniper Juniperus communis. The nest Zas 
constructed oI grass, Poss, sPall tZigs, and lined 
Zith Ieathers, Poose hair, and leaYes �)igure 1�. 
The nest resePbled other typical grass doPed Zil-
loZ Zarbler nests Zith a sPall entrance hole in the 
side. The nest contained six eggs. OI the 53 nests 
located in our tZo-year study, this Zas the only one 
Iound oII the ground. The nest Zas located Zithin 
20 Peters oI the LMungan RiYer along its Àood-
plain. Three separate Àooding eYents caused by in-
tense rains and spring run-oII IroP the surrounding 
Pountains leIt standing Zater in loZ depressions 
Zithin tZo Peters oI the nest site. The Àooding oc-
curred during the period oI territory establishPent, 
pair IorPation, and nest building. 

Although the periodic Àooding Pay be the iPpe-
tus Ior building the nest oII the ground, 2011 also 
represented a peaN NorZegian lePPing Lemmus 
lemmus, northern Yole 0icrotus oeconomus and 
red-bacNed Yole Clethrionomys glareolus year. 
During three preYious years oI our research, leP-
Pings and Yoles Zere rarely encountered. In 2011, 

Ze counted 96 lePPing Portalities along a 10 NP 
road transect betZeen StorsM| and LMungdalen dur-
ing the saPe period as the discoYery oI the aboYe 
ground nest. In another peaN lePPing year �1974� 
researchers in APParnls, SZeden, discoYered a 
ZilloZ Zarbler nest tZo Peters aboYe ground in 
top oI a broNen tree �ArheiPer & EnePar 1974�. 
)urther, in another peaN lePPing year in central 
NorZay, ZilloZ Zarbler nesting success Zas high-
er Ior indiYiduals Zith nest oII the ground �Hogstad 
1985�. In this study, ¿Ye oI the nine ground nests 
and none oI the Iour nests in the bushes or trees 
Zere predated �Hogstad 1985�. Although lePPings 
are not NnoZn nest predators, peaN lePPing years 
Pay result in increases oI Peso-predators such as 
red sTuirrels Sciurus vulgaris, Zeasels 0ustela er-
mine and red Ioxes Vulpes vulpes NnoZn to predate 
ground nesting birds �ArheiPer & EnePar 1974, 
Hogstad 1985, )orstPeier & Weiss 2004�. 

)igure 1. WilloZ Zarbler nest in Muniper bush. Photograph taNen by Keith W. Larson.
Lövsångarbo i en enbuske. 
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Sammanfattning
Den 4 Muni 2011 pntrlIIade Yi nlra LMungdalen en 
l|Ysnngarhona soP h|ll pn att bygga bo ungeIlr 
40 cP |Yer ParNytan i en enbusNe soP Yar unge-
Ilr en Peter h|g. Boet bestod aY grls, Possa och 
sPn NYistar. Det Yar inrett Ped IMldrar, llghnr och 
l|Y. Det liNnade andra l|Ysnngarbon Ped taN |Yer 
och ingnngshnl Irnn sidan. Men placeringen uppe i 
en busNe aYYeN Irnn det norPala, soP lr att llgga 
boet pn ParNen. Bon soP placerats oYan ParNen 
har docN rapporterats Yid ett Intal tillIlllen tidigare 
och oliNa orsaNer till detta har disNuterats. I Ynrt 
Iall Nan en anledning ha Yarit tre |YersYlPningar 
aY LMungan under tiden I|r reYiretableringen, par-
bildningen och bobyggandet. De resulterade i NYar-
stnende Yatten intill tYn Peter Irnn boet. En annan 
tlnNbar orsaN, soP I|reslagits i saPband Ped tidi-
gare Iynd aY h|gt placerade l|Ysnngarbon, lr eI-
IeNter aY h|g sPngnagarI|reNoPst. Och Must 2011 
Yar ett llPPel- och sorNnr i Ynrt unders|Nnings-
oPrnde. SPngnagarna lr Yisserligen inte Nlnda 
soP bopredatorer, Pen eIIeNten Nan Yara indireNt 
genoP |Nad I|reNoPst aY gnagarpredatorer.   

.eith W. Larson and Sieglinde .undisch, 'epart-
ment of Biology, Lund University, Ecology House, 
Sölvegatan �7, 22� 62 Lund, Sweden.Correspon-
ding author email address: keith.larson#biol.lu.se
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Nya avhandlingar – 1eZ dissertations

Andreas Nord, 2012� The effects of tempera-
ture on avian physiology, behavior and deve-
lopment. )iloso¿e doNtorsaYhandling, Lunds 
UniYersitet. ISBN 978-91-7473-362-4. Andreas.
Nord#biol.lu.se.

HolNhlcNande tlttingar har llnge Yarit popullra 
PodellsysteP I|r IngeleNologer och en rad aY-
handlingar har presenterats Yid sYensNa llroslten. 
Det YacNra Ped holNsystePet lr att dess inYnnare 
± soP exePpelYis Àugsnappare, stare eller Pesar 
± I|rYnnansYlrt tnlPodigt leYer igenoP de I|rs|N 
soP pngnr runt oPNring deP. HlcNningsparaPe-
trar Nan lndras, lgg Nan Àyttas Pellan holNar och 
Pan Nan hnlla Ylldigt god Noll pn bnde ungar och 
I|rlldrar. Andreas Nords aYhandling Irnn Lunds 
UniYersitet ingnr i holNtraditionen, Pen biter tag 
i ett PycNet splnnande lPne� tePperaturreglering 
och eIIeNt aY tePperatur pn oliNa liYhistorieNaraN-
tlrer. 

)|r tePperaturen lr YiNtig, hela tiden I|r alla or-
ganisPer oaYsett oP Yi lr Inglar, PlnnisNor eller 
grnsuggor. SoP Iar till barn i sNolnldern lr detta ett 
stlndigt pngnende trltoPnl, dlr P|ssor och MacNor 
nNer aY och pn. )|r Inglar pn Ynra breddgrader lr 
det IraPI|rallt probleP Ped lnga tePperaturer. En 
norPal tltting hnller en NroppstePperatur pn ca 
41±42 grader YilNet g|r att tePperatursNillnaden 
Pellan Ingelns inre och oPgiYande luIt Nan Yara 
aYseYlrd under Nalla Yinterdagar. Att bibehnlla 
NroppstePperaturen Nostar dlrI|r energi, och ener-
gin Pnste NoPPa in Yia I|dan direNt eller utnyttMas 
Irnn sparade IettreserYer. Alla beteenden eller Iy-
siologisNa anpassningar soP g|r att Pindre energi 
beh|Yer llggas pn att hnlla YlrPen betyder att det 
¿nns Per energi att llgga pn andra NostsaPPa pro-
cesser, soP iPPunI|rsYar eller IraPtida reproduN-
tion. )yra aY aYhandlingens sMu arbeten Nretsar Must 
Nring Inglars anpassningar till lnga tePperaturer. 

AYhandlingens I|rsta del aYhandlar docN tePpe-
raturproblePatiN Yid ruYning. GenoP att utYidga 

Nullar hos ]ebra¿nNar respeNtiYe sYartYit Àugsnap-
pare saPt Panipulera tePperaturen i holNen�boet 
Nunde Andreas studera hur den ruYande Ingeln 
I|rs|Ner NoPpensera I|r en st|rre Null genoP att 
ruYa Per. TePperaturen lr YiNtig I|r ePbryonalut-
YecNlingen och Pan Nan tlnNa sig att det ¿nns ett 
saPband Pellan I|rhnllanden under lggIasen och 
IraPtida |YerleYnad. DocN hittade Andreas inga 
sNillnader i tillYlxt eller |YerleYnad eIter NllcN-
ning, YilNet antyder att ungarna Nan NoPpensera 
eIter NllcNning, eller att Nostnaden IrlPst drabbar 
den ruYande I|rlldern �i IorP aY Per tid pn boet�. 

Mesar �och andra Inglar� Nan Yid behoY teP-
porlrt slnNa sin NroppstePperatur och dlrigenoP 
PinsNa energiI|rbruNningen. Detta sNer under den 
inaNtiYa delen aY dygnet, det Yill slga under nat-
ten, och denna sn Nallade hypoterPi Nan inneblra 
en slnNning aY NroppstePperaturen pn upp till 5 
grader. Att slnNa tePperaturen inneblr att Pindre 
energi spenderas under Nalla Yinternltter, Pen be-
tyder saPtidigt att Ingeln inte pn saPPa sltt Nan Ày 
en Iara. I sin aYhandling Yisar Andreas att hypoter-
Pin Yarierar Ped oPgiYande tePperatur �slsongs-
eIIeNt� och status pn en Ingels I|dotillgnng ± oP 
det ¿nns gott oP I|da lr inte behoYet liNa stort att 
spara energi pn natten och Pan YllMer att hnlla en 
h|gre nlrYarograd i Iall predatorn lr pn ingnng. 

I ett experiPentellt I|rIarande testar Andreas och 
Nollegor hur en inIeNtion pnYerNar hypoterPi. Ge-
noP att inMicera lPne Irnn baNterier �LPS� Nunde 
blnPesarnas iPPunI|rsYar triggas ignng precis 
pn NYlllen innan nattYilan och IorsNarna Nunde 
sedan I|lMa tePperaturresponsen under natten MlP-
I|rt Ped Nontrollgrupper. )nglar Ped LPS h|ll en 
h|gre tePperatur ln NontrollInglar, och denna ³Ie-
ber´ sNall dlrI|r tolNas soP ett sYar pn inIeNtion. 
DocN Ianns ingen YiNtsNillnad Pellan grupperna pn 
Porgnarna. Jag tycNer att detta lr den Pest spln-
nande artiNeln i en |Yerlag Ylldigt bra aYhandling. 
Den soP lr intresserad aY tePperatur har all an-
ledning att llsa Andreas artiNlar, YilNa alla lr pu-
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blicerade eller i press, eller be oP ett exePplar aY 
aYhandlingen.

JONAS WALDENSTRÖM
Linnpuniversitetet, .almar

 

Carolina Corrales DuTue, 2011� Population 
Genetic Structure of Black Grouse �7etrao te-
trix�. )iloso¿e doNtorsaYhandling, Populations-
biologi och NaturYnrdsbiologi, Uppsala uni-
Yersitet. ISBN 978-91-554-8048-6 �http���urn.
Nb.se�resolYe"urn urn�nbn�se�uu�diYa-150117�

Orren lr en aY Iyra leNande Ingelarter i SYerige. 
Detta inneblr att hanarna under parningstiden saP-
las pn speciella spelplatser dlr de I|rsYarar sPn 
syPbolisNa territorier i hopp oP att Nunna attrahera 
nngon aY de honor soP bes|Ner leNen I|r att YllMa 
en partner och para sig Ped honoP. Honorna tar 
i |Yrigt hand oP alla ytterligare hlcNningsbestyr, 
soP ruYning och ungYnrd, Pedan hanarna blir NYar 
pn leNen I|r att I|rs|Na attrahera Àer honor. Detta 
parningssysteP tillsaPPans Ped stor grad aY he-
Portstrohet sNulle Nunna bidra till loNala genetisNt 
isolerade populationer och stor sllNtsNap Pellan 
hannarna pn saPPa leN. Det har till och Ped I|-
reslagits att en aY anledningarna till att leNar |Yer 
huYud taget bildas lr att Àera nlrbesllNtade hanar 
�exePpelYis br|der� gnr saPPan I|r att Ped ge-
PensaPPa NraIter Nunna locNa till sig honor �gi-
Yet att honorna I|redrar att para sig pn leNar Ped 
Pnnga hanar�. 

Dessa Irngor har nyligen unders|Nts inoP raPen 
aY en doNtorsaYhandling Yid Uppsala uniYersitet 
sNriYen aY Carolina Corrales �ursprungligen Irnn 
ColoPbia�. Hon Iann bland annat att hanar pn Yis-
sa �Pen lnngt iIrnn alla unders|Nta� leNar lr sllNt 
Ped Yarandra. Tendensen att hanar stannar NYar 
i saPPa oPrnde hela liYet har ocNsn lett till Yiss 
genetisN struNtur sett pn en loNal geogra¿sN sNala. 
HuYudpopulationen soP unders|Nts i detta arbete 
¿nns i norra Uppland i traNterna Nring )lrneboIMlr-
den. GenoP att saPla in tappade IMldrar pn spel-
platserna under dagtid har Pan Nunnat PiniPera 
st|rningar aY Inglarna i stor utstrlcNning och lndn 
In tillgnng till ett stort antal proYer I|r genetisNa 
analyser.

Carolina unders|Nte ocNsn Per storsNalig gene-
tisN struNtur hos orrar i SYerige. I detta Iall NoP 
proYerna IrlPst Irnn torNade Yingar soP sparats i 
saPband Ped MaNt. De genetisNa analyserna aY det-
ta Paterial Yisade att de norrllndsNa orrarna �Irnn 
SundsYall i s|der till JoNNPoNN i norr� tillh|r en 

stor saPPanhlngande population. Detta I|rNlaras 
Ped att honorna i stor utstrlcNning sprider sig bort 
Irnn det oPrnde dlr de NllcNts och dlrPed bidrar 
till genÀ|de inoP populationen. I s|dra SYerige 
Iann Pan i stlllet beYis I|r en IragPentering aY 
populationen Ped genetisN struNtur Pellan oliNa 
unders|Nta oPrnden. Detta trots att orren har en till 
synes gansNa Nontinuerlig utbredning lYen i dessa 
delar aY landet.

Slutligen unders|Nte Carolina orrens genetiN pn 
en lnnu st|rre sNala |Yer stora delar aY den globala 
utbredningen. Bland annat I|r att I|rs|Na I|rstn 
hur arten spritt sig och Noloniserat norra Europa 
sedan den senaste istiden. Orren tros ha haIt sina 
sn Nallade reIugier under istiden nngonstans i Cen-
tralasien. HlriIrnn har den sedan antagligen spritt 
sig Ylsterut relatiYt snabbt eIter istidens slut och 
Noloniserat Europa genoP tYn oliNa Ylgar, en nord-
lig rutt Pot norra Ryssland och SNandinaYien och 
en sydlig rutt genoP TysNland, DanParN, Holland 
och slutligen Storbritannien. De brittisNa och Non-
tinentaleuropeisNa populationerna aY orre lr i dag 
sPn och NraItigt IragPenterade. Trots att orren lr 
utrotad pn Àera platser �till exePpel DanParN� har 
proYer Irnn dessa loNaler Nunnat analyseras genoP 
att saPla DNA Irnn PuseiexePplar. I Storbritan-
nien pngnr ett oPIattande arbete Ped att I|rstlrNa 
och beYara de populationsspillror soP ¿nns NYar 
aY arten. Carolinas aYhandling Yisar att det ¿nns tre 
tydligt genetisNt och dePogra¿sNt sNilda brittisNa 
populationer� en i Wales, en i norra England och 
s|dra SNottland och slutligen en i norra SNottland. 
Dessa b|r dlrI|r betraNtas soP separata, sn Nallade 
´PanagPent units´. De tYn s|dra aY dessa popu-
lationer Yisar dessutoP tydliga tecNen pn genetisN 
utarPning. Detta arbete Yisar docN att det inte ¿nns 
nngon grund I|r att I|ra de brittisNa orrarna till en 
egen underart �T. t. britannicus� soP Pan tidigare 
trott utan att dessa tillh|r saPPa underart soP |Y-
riga europeisNa orrar �T. t. tetri[�. DlrePot YerNar 
orrproYerna Irnn |stra Ka]aNstan Yara tillrlcNligt 
genetisNt separerade Irnn |Yriga proYer I|r att styr-
Na Nlassi¿ceringen aY dessa soP en egen underart 
�T. t. viridanus�.

AYhandlingen I|rsYarades I|rra Ynren och oppo-
nent Yar ingen Pindre ln I|rre Ornis SYecica re-
daNt|ren StaIIan Bensch Irnn Lunds uniYersitet, 
sMllY Ped stor erIarenhet aY genetisNa analyser aY 
Yilda Ingelpopulationer. EIter disputationen Àyt-
tade Carolina till TysNland dlr hon nu Iortsltter sin 
IorsNningsglrning i HaPburg.

ROBERT EKBLOM
Institutionen för ekologi och genetik, 

Uppsala universitet
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TanMa Strand, 2011� (uropean Black Grou-
se: 0HC Genetic Diversity and Population 
Structure. )iloso¿e doNtorsaYhandling, Po-
pulationsbiologi och NaturYnrdsbiologi, Upp-
sala uniYersitet. ISBN 978-91-554-8188-9. 
http���urn.Nb.se�resolYe"urn urn�nbn�se�uu�di
Ya-160042.

)|rra nrets andra doNtorsaYhandling soP hand-
lade oP orrens �Tetrao tetri[� biologi I|rsYarades 
Yid Uppsala uniYersitet aY TanMa Strand i slutet 
aY noYePber. TanMa har specialstuderat en grupp 
gener Yid naPn MHC �MaMor HistocoPpatibility 
CoPplex�. MHC-generna lr oerh|rt centrala I|r 
alla ryggradsdMur nlr det glller att aNtiYera iPPun-
I|rsYaret sn Iort Nroppen bliYit angripen aY nngon 
baNterie, parasit eller Yirus. Pn grund aY detta har de 
lYen bliYit I|rePnl I|r detalMerade studier i en lnng 
rad aY Yilda och taPa dMur. Sist i raden aY dessa lr 
alltsn Ynr egen orre. MHC-PoleNylernas IunNtion 
lr att presentera sPn delar aY proteiner �sn Nallade 
peptider� Irnn de sMuNdoPsalstrande organisPerna 
I|r iPPunI|rsYarets celler �Yita blodNroppar�, sn 
att Nroppen Nan Nlnna igen deP och osNadligg|ra 
deP. OP en PlnnisNa eller annat dMur har ett stort 
utbud aY oliNa sorters MHC-PoleNyler antas hon 
Nunna presentera ett stort urYal aY baNterier och 
parasiter I|r iPPunI|rsYaret YilNet leder till att 
hon blir PotstnndsNraItig Pot Pnnga oliNa typer 
aY sMuNdoPar. Tidigare IorsNning har Yisat att Yissa 
Yarianter �alleler� aY MHC-PoleNylerna ger speci-
¿Nt sNydd Pot sYnra sMuNdoPar soP HIV och Pa-
laria. Ur en beYarandebiologisN synYinNel antas det 
dlrI|r Yara extra YiNtigt att populationer har stor 
genetisN Yariation Must i dessa gener.

I TanMas aYhandling unders|Ntes den genetisNa 
Yariationen i orrens MHC pn Àera geogra¿sNa sNa-
lor. EItersoP MHC-generna lr sn Ylldigt Yariabla 
lr de extra Nluriga att studera genoP exePpelYis 
DNA seNYensering. Dessa gener har ocNsn h|g 
grad aY duplicering, detta inneblr att det ¿nns Àera 
oliNa Nopior aY deP i genoPet soP inb|rdes Nan 
Yara Ylldigt liNa Yarandra YiNet utg|r ytterligare en 
NoPpliNation nlr de sNall unders|Nas. Pn grund aY 
dessa sYnrigheter lgnas inte Pindre ln tre aY IeP 
Napitel i aYhandlingen nt gansNa besNriYande stu-
dier aY generna och PetodutYecNling I|r att Nunna 
studera deP. I detta arbete har TanMa Nunnat dra 
nytta aY att orren lr nlra besllNtad Ped taPh|nan, 
soP lr den Ingelart dlr MHC-generna studerats i 
dMupast detalM sn hlr lnngt. Det grundllggande ar-
bete soP besNriYs i dessa Napitel NoPPer att Yara 

till stor nytta I|r IraPtida studier aY MHC-Yaria-
tion inte bara hos orrar utan ocNsn Pnnga andra 
Ingelarter.

EItersoP orren i Europa I|reNoPPer dels i 
stora saPPanhlngande bestnnd �exePpelYis norra 
SNandinaYien� och dels i sPn, IragPenterade och 
NraItigt hotade populationer �exePpelYis Holland, 
TysNland och Storbritannien� ¿nns P|Mligheten 
att MlPI|ra exePpelYis genetisN Yariation Pellan 
dessa och se hur beYarandestatusen pnYerNas aY 
eYentuell genetisN utarPning. EItersoP orren inte 
sprider sig slrsNilt lnngt Irnn NllcNningsoPrndet 
och dessutoP oglrna Àyger |Yer stora |ppna ytor 
soP sM|ar, stlder och berg lr den extra utsatt I|r sn 
Nallad IragPentering aY landsNapet �alltsn nlr saP-
Panhlngande sNogsoPrnden bryts s|nder i Pindre 
isolerade enheter�. TanMa studerade MHC-genetiN 
hos Àera hundra orrar Irnn ett stort antal platser i 
Europa, alltiIrnn stora saPPanhlngande till isole-
rade och PycNet sPn och isolerade populationer. 
Ett aY de YiNtigaste resultaten Yar att orrarna i iso-
lerade populationer YerNade Nunna bibehnlla en re-
latiYt stor Yariation i MHC generna �MlPI|rt Ped 
I|rYlntat utiIrnn andra genetisNa ParN|rer�. Detta 
tros bero pn att det naturliga urYalet YerNat I|r att 
beYara Yariationen i Must dessa gener eItersoP detta 
lr sn centralt I|r iPPunI|rsYarets IunNtion. I de 
PycNet sPn och isolerade populationerna soP I|-
reNoPPer i Holland och norra TysNland har docN 
lYen PycNet aY MHC-Yariationen gntt I|rlorat. 
Detta lr PycNet allYarligt eItersoP dessa popula-
tioner pn grund aY detta troligen blir Per snrbara 
I|r sMuNdoPar och parasiter. 

I det sista Napitlet aY aYhandlingen specialstu-
derades Must dessa PycNet sPn och isolerade po-
pulationerna i Centraleuropa. GenoP att arbeta 
Ped bnde Poderna proYer och historisNa proYer 
insaPlade i I|rsta halYan aY nittonhundratalet 
Nunde Pan obserYera att den genetisNa Yariationen 
utarPats under IragPenteringsprocessen, bnde I|r 
MHC-gener och I|r andra genetisNa ParN|rer. De 
historisNa proYerna Yisade ocNsn pn en Pindre grad 
aY geogra¿sN genetisN struNturering MlPI|rt Ped 
situationen i dagsllget. Hlr Nunde Pan alltsn pn 
ett Ylldigt NonNret sltt beYittna resultaten aY hur 
PlnsNlig YerNsaPhet pnYerNat den ´genetisNa hll-
san´ i dessa ytterst hotade populationer.

ROBERT EKBLOM
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Axel K�nstner, 2011� Birds as a model for 
comparative genomic studies. )iloso¿e doN-
torsaYhandling. EYolutionsbiologi, Uppsala uni-
Yersitet. ISBN 978-91-554-8186-5. http���urn.
Nb.se�resolYe"urn urn�nbn�se�uu�diYa-159766.

Grunderna I|r I|rstnelsen aY hur eYolutionen pn-
YerNar alla leYande organisPer pn Morden genoP 
naturligt urYal lades aY DarZin I|r Per ln 150 
nr sedan. Men detalMerna Nring hur generna I|r-
lndras och nya arter bildas genoP nrPilMoner aY 
seleNtion pn oliNa niYner har Yi bara nyligen Nun-
nat b|rMa unders|Na tacN Yare upptlcNten aY DNA 
och P|Mligheten att Nartllgga arYsPassan genoP 
DNA-seNYensering �bnda IraPsteg soP resulterat 
i Nobelpris till de inblandade IorsNarna�. De se-
naste IeP nren har teNnologin tagit ytterligare ett 
gigantisNt NliY IraPnt i och Ped utYecNlingen aY 
de s.N. nlsta generationens seNYenseringsteNniNer. 
TacN Yare dessa teNniNer Nan Pan idag seNYensera 
hela genoP �all arYsPassa hos en cell, indiYid eller 
art� pn bara nngra YecNor och till en Nostnad soP 
ligger inoP rlcNhnll I|r ett IorsNningsanslag till en 
ensNild IorsNargrupp. Detta Nan MlPI|ras Ped det 
sn Nallade HUGO-proMeNtet dlr hela den PlnsNliga 
arYsPassan Nartlades I|r ca tio nr sedan. Detta pro-
MeNt tog IePton nr och Nostade Àera PilMarder dollar 
I|r ett stort antal IorsNargrupper |Yer hela Ylrlden. 
I en aYhandling Yid Uppsala uniYersitet anYlnde 
sig Axel K�nstner aY denna typ aY ny teNnologi I|r 
att studera oliNa detalMer aY Inglarnas genetiN och 
eYolution.

Det NoPpletta genoPet lr uppdelat pn ett antal 
NroPosoPer soP i sin tur bestnr aY Yar sin DNA-
PoleNyl. DNA-PoleNylen Nan liNnas Yid en lnng 
strlng aY PilMontals sn Nallade baspar. Basparen 
Iungerar soP boNstlYer i ett alIabet �Pen alIabetet 
bestnr i detta Iall bara aY Iyra boNstlYer A, T, C och 
G� och nlr Pan seNYenserar arYsPassan Nan Pan 
llsa YilNen ordning dessa boNstlYer NoPPer. I spe-
ciella delar aY genoPet bildar boNstlYerna ´ord´ 
soP i sin tur Iungerar soP ett recept I|r cellen att 
tillYerNa ett Yisst protein �lggYitelPne� soP i sin 
tur styr de bioNePisNa IunNtionerna i cellen. De de-
lar aY genoPet soP Nodar I|r dessa proteiner Nallas 
I|r gener. Axel och hans Pedarbetare seNYenserade 
tusentals gener hos tio oliNa Ingelarter �bland an-
dra ePu, undulat, NrnNa och tYn arter aY Nolibrier�. 
GenoP att MlPI|ra genseNYenserna Pellan arterna 
Nunde han identi¿era de genetisNa regioner soP lr 
Pest pnYerNade det naturliga urYalet.

Men det lr bara en liten del aY genoPet soP be-
stnr aY gener, Pellan generna ¿nns stora regioner 

Ped DNA soP Pan IraP till nyligen inte har trott 
har sn PycNet till IunNtion �det har till och Ped 
lite slarYigt Nallats I|r ´sNrlp-DNA´�. NuPera Yet 
Yi att dessa ´icNe-Nodande´ genoPisNa regioner 
oIta har andra YiNtiga IunNtioner soP att se till att 
DNA-PoleNylen pacNas ihop pn ett riNtigt sltt och 
att reglera hur oliNa gener stlngs aY och pn bero-
ende pn YilNen typ aY cell det lr Irnga oP �alla cel-
ler i hela Nroppen Irnn nerYceller, till hudceller och 
Yita blodNroppar har saPPa genoP och den stora 
sNillnaden Pellan hur dessa celler ser ut och Iung-
erar beror Must pn dessa typer aY PeNanisPer�. Axel 
Nunde Yisa att det naturliga urYalet spelar stor roll 
I|r utIorPningen aY de icNe-Nodande regionerna 
aY genoPet sn Yll soP i generna. I aYhandlingen 
unders|Ntes ocNsn hur generna lr pn- och aYslagna 
hos oliNa Ingelarter. Bland annat specialstuderade 
han sYartYit- och halsbandsÀugsnappare, ett artpar 
soP lgnats PycNet stor uppPlrNsaPhet aY Àera 
IorsNargrupper i Uppsala under Pnnga decennier. 

ROBERT EKBLOM

Jonathan Barnaby, 2012� Cooperative bree-
ding in the southern anteater-chat: Sexual 
disparity, survival and dispersal. )iloso¿e 
doNtorsaYhandling, Populationsbiologi och Na-
turYnrdsbiologi, Uppsala uniYersitet. ISBN 978-
91-554-8426-2. http���urn.Nb.se�resolYe"urn ur
n�nbn�se�uu�diYa-179070.

Socialitet och saParbete inoP dMurYlrlden lr ett 
hett tePa inoP den Poderna eNologi- och eYolu-
tionsIorsNningen. Generellt lr det inte helt enNelt 
att i eYolutionlra terPer I|rstn och I|rNlara YarI|r 
det lr sn Yanligt att indiYider �eller I|r den delen 
celler och gener� oIta agerar pn ett osMllYisNt Yis. 
Hela eYolutionsllran bygger Mu pn att anlag soP 
Inr en indiYid att I|ra sina egna gener Yidare till 
nlsta generation i en st|rre grad ln andra indiYi-
der NoPPer att |Na i IreNYens i populationen pn 
beNostnad aY Pindre lycNade arYsanlag �en PeNa-
nisP soP Yi Nlnner under naPnet naturligt urYal�. 
OP bnda inblandade indiYider tMlnar pn saParbetet 
lr det I|rstns llttare att I|rNlara, Pen i Pnnga Iall 
lr saParbeten eYolutionlrt sltt Ylldigt Nlnsliga I|r 
IusNare. OP det dyNer upp en indiYid soP har soP 
strategi att sMllY dra nytta aY att den andra indiYi-
den saParbetar Pen sMllY inte saParbetar tillbaNa, 
¿nns det stor risN att denna plocNar lnnu Àer polng 
i det eYolutionlra spelet och dlrPed bryter saPar-
betet sn sPnningoP ihop.

Ett aY de allra Pest extrePa Iallen aY saPar-
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beten soP obserYeras i IngelYlrden lr NooperatiY 
hlcNning. Detta begrepp inneblr att en eller Àera 
indiYider hMllper ett I|rlldrapar att I|da upp deras 
ungar utan att sMllYa reproducera sig. OIta handlar 
det oP tidigare nrs ungar soP stannar NYar i I|rlld-
rarnas territoriuP och hMllper till att I|da upp sina 
yngre sysNon, Pen lYen indiYider soP inte alls lr 
sllNt Ped de reproducerande indiYiderna Nan ib-
land Iungera soP ´hMllpare´. En aY de Pest Nlnda 
NooperatiYa hlcNarna i Ynrt land lr laYsNriNan soP 
Yarit I|rePnl I|r oPIattande studier under de se-
naste decennierna. I en ny aYhandling Irnn Uppsala 
uniYersitet har docN IoNus legat pn en betydligt Per 
exotisNa art Irnn YarPare breddgrader. Jonathan 
Barnaby heter doNtoranden och han har studerat en 
sydaIriNansN Ingelart Yid naPn ´southern anteater-
chat´ �0yrmecocichla formicivora�, eller ´sydlig 
terPitsNYltta´ pn sYensNa.

Jonathan, I|r |Yrigt b|rdig Irnn Robin Hoods 
hePby, Loxley soP ligger i nlrheten aY SheI¿eld 
i norra England, har under Iyra nrs tid studerat en 
population terPitsNYlttor i den sydaIriNansNa na-
tionalparNen BenIontein, i nlrheten aY staden KiP-
berly. Detta lr I|rsta gnngen soP denna art studeras 
YetensNapligt och Ylldigt PycNet arbete gicN i b|r-
Man nt till rent besNriYande studier aY populationen. 
En saN soP g|r Must denna art speciellt intressant lr 
att den inte alltid hlcNar NooperatiYt utan cirNa 25 
� aY alla hlcNande par Nlarar sig utan hMllpare. Par 
soP Inr hMllp aY en till tre hMllpare Nlarar docN aY 
hlcNningen betydligt blttre ln ensaPPa par, speci-
ellt under torra nr nlr ensaPPa par oIta PisslycNas 
Ped att In ut Àygga ungar. Det Yisade sig ocNsn att 
det enbart Yar hannar soP Yalde att stanna NYar nlra 
sitt I|delsereYir och bli hMllpare. Honorna spred sig 
i genoPsnitt llngre bort Irnn I|delseplatsen �P|M-
ligen soP ett sltt att undYiNa inaYel� och I|rs|Nte 
alltid att sMllYa hlcNa redan under sitt andra leY-
nadsnr. OP de |YerleYt sn llnge Yill slga, honor 
hade nlPligen betydligt slPre |YerleYnadschanser 
ln hannar bnde soP ungar och soP Yuxna. Detta 
i sin tur leder till att N|nsNYoten i populationen lr 
sNeY och hanar lr betydligt Yanligare ln honor.

TerPitsNYlttorna i BenIontein bygger alltid sina 
bon i hnl i ParNen soP grlYts ut aY MordsYin �Oryc-
teropus afer�, och det Yar nog ett ordentligt spln-
nande Illtarbete att I|rs|Na Nrypa ner i dessa hnl 
och I|rs|Na loNalisera bon eller Yilande Inglar. )|r 
att PlrNa och ta blodproYer aY Yuxna Inglar anYln-
de Pan sig aY en liten guPPiorP I|r att sNrlPPa 
upp Inglarna ur hnlen och en pnse |Yer ingnngen 
soP de Inngades i. DocN Yar det inte helt oYanligt 
att IorsNarna sMllYa haPnade |ga Pot |ga Ped riN-
tiga orPar �IrlPst NapNobror� nlr de d|N ner i Mord-

sYinshnlen I|r att leta eIter Ingelbon. Just predation 
aY NapNobra Yar ocNsn en aY de YiNtigaste d|dsor-
saNerna bland bnde Yuxna terPitsNYlttor och ungar 
i boet. M|Mligen Nan denna predation Yara anled-
ningen till att honor har h|gre d|dlighet ln han-
nar. EItersoP honorna sprider sig llngre bort Irnn 
NllcNningsplatsen Nlnner de slPre till oPrndet de 
haPnar i, och har bland annat Pindre NunsNap oP 
Yar det ¿nns slNra hnl att hlcNa och |Yernatta i.

Ett begrlnsat antal honor leder alltsn i detta sys-
teP till att alla hanar inte Nan hlcNa sMllYa. Men en 
Irnga soP NYarstnr lr YarI|r dessa YllMer att stanna 
NYar och |dsla energi pn att hMllpa andra par Ped 
hlcNningen i stlllet I|r att spara pn NraIterna till 
dess att han Inr chansen att sMllY hlcNa Ped en le-
dig hona. OP den hMllpande hanen lr nlra sllNt 
Ped ungarna i Nullen hMllper han Mu pn det Yiset till 
att indireNt I|ra delar aY sina gener Yidare till nlsta 
generation, Pen de hMllpande terPitsNYlttorna lr 
inte alltid sllNt Ped det hlcNande paret sn nngon 
annan I|rNlaring Pnste ocNsn ¿nnas. KansNe Nan 
det Yara sn att hMllparna pn nngot Yis llr sig hur 
hlcNningsbestyren sNall gn till och dlrPed lr blttre 
rustade nlr det lr deras egen tur att bli pappor. Det-
ta lr nngra aY de Irngor soP nterstnr att besYara I|r 
NoPPande studier, och Mag har en Nlnsla aY att Yi 
lnnu inte h|rt det sista Irnn de sydliga terPitsNYlt-
torna i BenIontein.

 ROBERT EKBLOM
 

Keith W. Larson, 2012� Hybrid zone dynamics, 
assortative mating, and migratory program-
mes in a willow warbler migratory divide. 
)iloso¿e doNtorsaYhandling, BiologisNa institu-
tionen, Lunds uniYersitet. ISBN 987-91-7473-
379-2. Keith.Larson#biol.lu.se.

Redan Linnp gaY de nordliga och sydliga l|Ysnng-
arna oliNa naPn eItersoP de sNilde sig i Ilrg och 
storleN. SNillnaden har snledes Yarit Nlnd i tYn-
hundraIePtio nr, och i dag betraNtas nordliga och 
sydliga l|Ysnngare soP tYn oliNa raser. Rasernas 
oliNa ÀyttYanor lr ocNsn Yll doNuPenterade tacN 
Yare nterIynd aY ringPlrNta Inglar. En |ppen Irnga 
I|rbleY dlrePot I|rhnllandena inoP den latitud]on 
dlr de tYn raserna P|ts och soP gnr ungeIlr genoP 
SYeriges horisontella PittlinMe. Hur bred lr denna 
I|rPodade seNundlra hybrid]on" Beblandar sig 
de tYn raserna helt Iritt Ped Yarandra eller ¿nns en 
tendens att liNa s|Ner liNa, dYs. att rasrena par lr 
|Yerrepresenterade" Har hybridisering nngra nega-
tiYa eIIeNter, t.ex. i IorP aY llgre tltheter i hybrid-
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]onen" Att tltheterna Yar llgre Yisade Mag redan 
I|r Pnnga nr sedan tacN Yare SYensNa hlcNIngel-
taxeringens systeP Ped representatiYa standard-
rutter. Men detta Nan Mu helt enNelt bero pn dnliga 
l|Ysnngarbiotoper. SYacNan har nu Non¿rPerats pn 
grundYal aY ett st|rre Paterial, och hybrid]onens 
exaNta utstrlcNning och IorP har Nartlagts. Moder-
na PoleNyllra Petoder har gMort det P|Mligt att nlr-
Pare studera I|rhnllandena i hybrid]onen. Redan 
tidigare har IorsNargruppen dlr Keith ingnr Yisat att 
|Yergnngs]onen NoPPit till i sen tid, eIter senaste 
istiden, dn de nordliga l|Ysnngarna inYandrade Irnn 
norr och de sydliga Irnn s|der, och Pan har Nun-
nat Nlarllgga att det YerNligen lr en hybrid]on och 
att det lr Iyra speci¿Na egensNaper soP I|rlndras 
gradYis Irnn norr till s|der.  

Keith Larson lr en litet oYanlig doNtor genoP att 
ha disputerat I|rst Yid IyrtioIyra nrs nlder. I dagens 
produNtionsinriNtade uniYersitet lr det ± i YarMe Iall 
inoP naturYetensNaperna ± nuPera PycNet oYan-
ligt. Men det Nlnns bra att Pan IortIarande Nan In 
P|Mlighet att genoPI|ra splnnande IorsNning lYen 
oP Pan b|rMar sent i liYet och har sysslat Ped an-
nat dessI|rinnan. Keith besNriYer sin Ylg IraP till 
de Iyra nren soP IorsNarstuderande i Lund. Hans 
ornitologisNa bana b|rMade soP roYIngelsrlNnare 
en h|st i Great Basin National ParN i NeYada och 
´)roP that autuPn onZards I spent Py liIe Zat-
ching, counting, ringing, and IolloZing birds on 
their epic Pigrations across the globe´. Mnnga 
nr pn oliNa Ingelstationer och strlcNloNaler och 
ett stlndigt intresse att I|rdMupa sina NunsNaper 
gMorde att Keith gicN den Nurs i IngelÀyttning soP 
ges i Lund. Dlr bleY han sn doNtorand Ped StaIIan 
Bensch, PoleNyllrbiolog, och Susanne ÅNesson, 
IngelÀyttningsIorsNare, soP handledare.

Keith beNrlItar soP sagt att ]onen Ped llgre 
bestnndstlthet i s|dra Norrland saPPanIaller Ped 
den ]on dlr Iyra egensNaper I|rlndras successiYt 
genoP ]onen och han Nan ocNsn Nlarllgga ]onens 
utstrlcNning. Det Yisade sig inte Yara en ]on Ped 
parallella grlnser. Vid Nusten Yar ]onen bara nngon 
Pil bred Pen bleY successiYt bredare Pot norsNa 
grlnsen dlr den Yar Àera tiotal Pil bred. Keith un-
ders|Nte oP dnlig PilM| �biotop, NliPat� Nunde I|r-
Nlara att l|Ysnngarnas lnga tlthet i ]onen, Pen inga 
sndana IaNtorer Nunde identi¿eras. Den I|rNlaring 
Pan Iastnade I|r bygger i stlllet pn det IaNtuP att 
nordliga l|Ysnngare Àyttar |stligt och |YerYintrar i 
|stra och s|dra AIriNa Pedan de sydliga l|Ysnng-
arna Àyttar Ylstlig till Ylstra AIriNa. De Nontinen-
tala sYarthlttorna ¿cN stn Podell. )|r dessa har 
Pan Ped experiPent Yisat att hybrider Irnn I|rlld-
rar Ped oliNa nedlrYda ÀyttningsriNtningar Inr en 

riNtning soP ligger Pitt ePellan och dlrI|r Àyttar 
till ollPpliga PilM|er Ped slPre |YerleYnad. Keith 
antar snledes att hybridl|Ysnngare drabbas aY saP-
Pa IenoPen. De haPnar nngonstans Pellan de 
|stliga och Ylstliga l|Ysnngarnas |YerYintringsoP-
rnden och dlr lr I|rhnllandena ogynnsaPPa Ped 
I|rh|Md d|dlighet soP I|lMd. IndicieNedMan bestnr 
snledes aY att egensNaperna soP I|rlndras i nord-
sydlig riNtning genoP hybrid]onen lr Nnutna till 
sNillnaderna i ÀyttningsriNtning. Det saNnas docN 
IortIarande beYis. Visserligen har Pan Yisat att det 
sannoliNt inte ¿nns nngon PotYilMa Pot rasbland-
ning Yid parbildningen, Pen Pan Nan inte utesluta 
att blandparen producerar Ilrre ungar. Denna al-
ternatiYa I|rNlaring behandlas docN inte eItersoP 
Pan helt enNelt inte har nngra data oP ungproduN-
tion och ung|YerleYnad I|r hybrider MlPI|rt Ped 
rena nordliga respeNtiYe sydliga par. Det YerNar 
docN soP oP IorsNargruppen NoPPer att ta itu 
Ped denna och Àera andra lnnu inte l|sta Irngor 
i IraPtiden.

EItersoP AIriNa spelar IundaPental roll I|r l|Y-
snngarna I|rs|Ner Keith ta reda pn Yad de sysslar 
Ped dlr under Yintern och oP det lr nngra sNillna-
der Pellan nordliga och sydliga. )Mldrar soP bildas 
i AIriNa analyseras Ped hMllp aY stabila isotoper, 
och sNillnader i dessa isotoper Nan indiNera YilNen 
biotop Inglarna Yistats i och YilNen I|da de intagit. 
SticNproYet lr docN litet, bara ntta nordliga och nio 
sydliga Inglar, och dlrI|r Nunde Pan inte slNerstll-
la nngra uppenbara sNillnader Pellan raserna. Re-
dan tidigare hade Pan docN Yisat att raserna sNilMer 
sig Ped aYseende pn isotopen NYlYe-IePton �15N�. 
Isotoperna Yisade att sMu aY indiYiderna hade bytt 
antingen loNal eller diet under AIriNaYistelsen, 
Pedan de |Yriga tio indiYiderna hade Yistats pn 
saPPa loNal och ltit saPPa I|da. 

I en studie gnr Pan Pera i detalM in pn Irngan oP 
indiYider aY de oliNa raserna s|Ner sig till Yarandra 
eller blandar sig utan ntsNillnad. Det Yore inte helt 
I|rYnnande oP det I|rsta glllde eItersoP sydliga 
anllnder till hlcNningsloNalen I|re nordliga l|Y-
snngare. Det Pan gMorde Yar att reYirNartera och 
Innga hanar och honor i ett trettiotal reYir pn en 
plats Pitt i hybrid]onen. SNillnaden Pellan raserna 
i hanarnas anNoPsttid Yisade sig Yara nio dagar. 
)|r tMugo par lycNades Pan bestlPPa rastillh|rig-
heten hos bnda N|nen. )lyttningstypen bestlPdes 
Ped hMllp aY NYlYe-IePton i handpennorna nuP-
Per ett och tYn. Det Ianns ingen indiNation pn att 
liNa s|Nte liNa. Trots Per ln en YecNas sNillnad i 
anNoPsttid I|r hanarna bildade Inglar Irnn de tYn 
raserna par Ped Yarandra utan ntsNillnad. L|Y-
snngaren sNilMer sig dlrPed Irnn sYarthlttan soP pn 
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europeisNa Nontinenten har tYn bestnnd Ped oliNa 
ÀyttYanor soP pn saPPa loNaler Pen inte blandar 
sig Ped Yarandra.

AYhandlingen |ppnar Pnnga nya idper inoP stu-
diet aY seNundlra hybrid]oner och deras stabilitet 
och r|rlighet. Och nlr l|Ysnngarna lr utsugna pn 
NunsNap sn lr det bara att ge sig i Nast Ped gul-
lrlorna soP Mu har ett otal seNundlra hybrid]oner 
hela Ylgen genoP PalearNtis bnde i syd-nordlig 
och Ylst |stlig riNtning� 

SÖREN SVENSSON
Biologiska institutionen, Lund

MaMa TarNa, 2012� (volutionary dynamics of 
migration and breeding in wild birds: ge-
netic architecture, sexual conÀicts and evo-
lutionary constraints. )iloso¿e doNtorsaYhand-
ling, BiologisNa institutionen, Lunds uniYersitet. 
MaMa.TarNa#biol.lu.se
)|r att ¿ra sitt MubileuP utgaY KYisPare Ingelsta-
tion 2011 boNen Fåglar, forskning och naturvård 
i .vismaren under 50 nr. Hans Klllander och Mag 
oPbads att bidra Ped ett Napitel oP IorsNnings-
resultaten. Vi gicN igenoP det soP redoYisats 
i YetensNapliga uppsatser. EIter genoPgnngen 
dMlrYdes Yi att ´utnlPna KYisPare Ingelstation 
till den YetensNapligt IrlPsta bland de sYensNa 
stationerna, nlPligen i NraIt aY det internationellt 
sn IraPgnngsriNa trastsnngarproMeNtet. Vid ingen 
annan Ingelstation har det genoPI|rts ett sn stort 
saPPanhnllet proMeNt Ped sndant YetensNapligt 
dMup och genoPslagsNraIt, och det initierades aY 
personer soP Yar och IortIarande lr aNtiYa Yid 
stationen.´ Rltt eller Iel Pn disNuteras. Trastsnng-
arproMeNtet har docN, alltsedan det startades 1983 
aY StaIIan Bensch och Dennis HasselTuist, IraP-
bringat den ena doNtorsaYhandlingen eIter den 
andra. GrundorsaNen till de stora IraPgnngarna lr 
naturligtYis snYll lnngsiNtigheten soP oPIattning-
en. Alltsedan starten har praNtisNt taget Yarenda 
trastsnngare Yarit ringPlrNt, de Àesta PorIologisNa 
egensNaper uppPltta, parrelationerna Iaststlllda 
och YarMe indiYids hlcNningsresultat bestlPt. Se-
dan 1987 har blodproYer tagits Ped I|lMd att YarMe 
indiYids genetisNa egensNaper och dessas Noppling 
till |Yriga egensNaper har Nunnat studeras. Och 
2012 Yar det MaMa TarNa soP steg upp ur diPPor-
na |Yer KYisParens gyttMiga Yassar och lade IraP 
sin aYhandling i det aNadePisNa lMuset. 

Mnnga aY de egensNaper Pan har att g|ra Ped 
lr NYantitatiYa, YilNet inneblr att de styrs aY tio-
tals eller NansNe hundratals oliNa gener. Att hitta 

dessa gener och Noppla deras gePensaPPa YerNan 
pn en Yiss egensNap lr extrePt sYnrt och NoPpli-
cerat. OIta lr det sYnrt nog att ens identi¿era Yar 
i arYsPassan soP en egensNap har sin genetisNa 
hePYist. Vingllngd lr en sndan NYantitatiY egen-
sNap soP har stor eNologisN betydelse och dlrI|r 
riPligen b|r Yara utsatt I|r betydande seleNtions-
trycN. I den aNtuella aYhandlingen har Pan lycNats 
identi¿era platsen i NroPosoPen dlr generna I|r 
Yingllngd ¿nns. Och det lr I|rsta gnngen Pan gMort 
detta hos en Yild dMurpopulation, och IaNtisNt I|rsta 
gnngen hos ryggradsdMur |Yer huYud taget. 

EItersoP Pan Nlnner till alla trastsnngares an-
NoPstdatuP, Yingllngd, stMlrtllngd, YingIorP, 
NroppsstorleN och sNallIorP saPt deras inb|rdes 
sllNtsNapsI|rhnllanden Nunde Pan unders|Na oP 
anNoPstdatuP Yar genettisNt Nopplat till nngon aY 
de PorIologisNa egensNaperna. Dessa lr nlPligen 
IundaPentala I|r hur bra en Ingel Nlarar Àyttning-
en, och anNoPstdatuP lr ett aY de blsta Pntten pn 
hlcNningsIraPgnng eItersoP Pan Yet att Mu tidiga-
re datuP, desto blttre IraPgnng. De PorIologisNa 
egensNaperna ingnr i nngot Pan Nallar ´Àyttnings-
syndroPet´, en hypotes soP slger att lnng och 
spetsig Yinge, liten Nropp, Nort stMlrt och lnngsPal 
sNalle lr I|rdelaNtiga I|r sndan lnngÀyttning soP 
trastsnngarna genoPI|r. Man Yisade att anNoPst-
datuP lr lrItligt, Pen Iann docN inga genetisNa 
Nopplingar till de PorIologisNa egensNaperna, 
YilNet inneblr att anNoPstdatuP Nan anpassas till 
PilM|I|rlndringar �NliPat, I|dotillgnng, PP.� utan 
att begrlnsas aY PorIologin. Detta Nan Yara en stor 
I|rdel i en I|rlnderlig Ylrld, t.ex. Yid NliPatI|r-
lndringar. Men det Yisar saPtidigt att Àyttnings-
syndroPet NansNe inte glller inoP en art utan bara 
Pellan arter, alltsn bara Pellan lnngÀyttande arter 
och stannInglar. I studien Nunde Pan Yisa att det lr 
saPPa gener soP styr Yingllngden hos hanar och 
honor. Men Pan Yisar ocNsn att seleNtionen arbetar 
I|r att ge hanarnas lnnga Yingar och honorna Norta 
Yingar. Hanarna gynnas aY lnnga Yingar bl.a. I|r 
att hinna I|rst till hlcNningsplatsen, YilNet inte lr 
riNtigt liNa YiNtigt I|r honorna soP Nan rlNna Ped 
att bli parade lYen oP de anllnder litet senare till 
de proPisNu|st parningsYilliga hanarna. Honorna 
Pissgynnas dlrePot aY lnnga Yingar� i den tlta 
Yassen lr r|rlighet och Pan|YerI|rPnga och dlrI|r 
Norta Yingar det blsta. Hlr ¿nns alltsn en genetisN 
NonÀiNt Pellan N|nen. Denna NonÀiNt inneblr att 
det naturliga urYalet inte Nan optiPera Yingllnden 
I|r nngondera N|net utan bnda Inr leYa Ped den 
blsta NoPproPissen.

Den uppsats soP nog Pest attraherar Yanliga 
ornitologer och Àyttintresserade slrsNilt bygger pn 



151

Ornis Svecica 22 �2012�

trastsnngare soP I|rsetts Ped sn Nallade geoloNa-
torer, pn sYensNa oIta Nallade lMusloggar. En artiNel 
oP sndana ¿nns i Vår Fågelvärld nr 4, 2012. En 
lMuslogg lr en anordning soP Ilsts pn Ingeln och 
soP innehnller en NlocNa Ped datuPIunNtion, en 
lMussensor och ett Pinne, soP registrerar datuP 
och NlocNslag I|r dag och natt. )rnn detta Nan 
Pan rlNna ut Ingelns position YarMe dag oP Pan 
lycNas nterInnga den och aYllsa inIorPationen nlr 
den nterNoPPer eIter YinterYistelsen. Man satte 
lMusloggar pn 35 hanar aY trastsnngare och ¿cN till-
baNa data Irnn ntta indiYider I|r Pinst nio Pnnader, 
dYs. I|r h|stÀyttning och YinterYistelse, och I|r sex 
aY dessa ¿cN Pan Ped lYen YnrÀyttningen. )|r tYn 
indiYider Nunde Pan bara registrera h|stÀyttningen 
eller del aY den. Med Pindre indiYiduella aYYiNel-
ser IraPNoP I|lMande P|nster. Alla utoP en À|g 
|ster oP Alperna. De passerade sedan MedelhaYet 
inoP en relatiYt sPal ]on centrerad Nring Italien. 
)lyttningen Yar PycNet snabb och direNt och utan 
nlPnYlrda stopp. )lyttningen Nunde gn i ett sYep 
|Yer bnde MedelhaYet och Sahara. Kortare rast-
ningar I|reNoP docN bnde I|re hoppet |Yer denna 
barrilr och Yid s|dra MedelhaYsNusten I|re hop-
pet |Yer Sahara. ÖYerYintringsoPrndet Yar PycNet 
stort trots att Inglarna alla NoP Irnn saPPa hlcN-
ningsplats. GroYt Nan Pan slga att hela Ylstra 
halYan aY Sahel och s|der dlroP utg|r potentiellt 
|YerYintringsoPrnde� en indiYid h|ll till sn lnngt 
s|derut soP i KongoblcNenet Irnn decePber till 
april, Pen en annan indiYid |YerYintrade PycNet 
nordligt, lnda Yid Chad, dlr det lr |Nenartat. Ge-
PensaPt Yar ocNsn att de hade tYn oliNa platser 
dlr de Yistades Àera YecNor till Pnnader och Àyt-
tade en gnng Irnn den ena till den andra, Yid den 
ena ruggade de och Yid den andra stannade de till 
YnrÀyttningen. AYstnndet Pellan dessa platser Yar 
i Pedeltal c. 200 Pil. )lyttningen Irnn hlcNplats 
till anNoPsten i AIriNa gicN soP sagt snabbt och 
bestod aY ett tiotal Yilodagar och ungeIlr dubbelt 
sn Pnnga Àyttdagar Ped bara Norta raster. RlNnat 
enbart pn de dagar dn Inglarna bara Àyttade utan 
att ta nngra llngre raster �ungeIlr IeP aY dagarna� 
bleY Pedelhastigheten nittio Pil oP dagen. Denna 
hastighet Yar densaPPa h|st och Ynr, Pen pn h|st-
Àyttningen tog Inglarna nngra extra rastdagar och 
nngra Ilrre Àyttdagar, YarI|r totala Àyttningen pn 
h|sten bleY ungeIlr tio dagar llngre ln den Pnnad 

soP YnrÀyttningen tog. MaMa Nonstaterar att det 
YidstrlcNta |YerYintringsoPrndet I|r indiYider Irnn 
en loNal population tyder pn en uppseendeYlcNan-
de brist pn saPstlPPighet och I|reslnr att det Nan 
bero pn att KYisParens population lr sn ung, eta-
blerad I|r bara ungeIlr IePtio nr sedan, och NansNe 
har sNapats aY inYandrare Irnn Pnnga oliNa popula-
tioner Ped oliNa |YerYintringsoPrnden. Men detta 
Yet Yi inget oP, och det ¿nns I|r |Yrigt rltt lite 
hos andra arter aY trastsnngarens slag soP tyder pn 
att saPPa hlcNningsoPrnde tenderar att PedI|ra 
saPPa |YerYintringsoPrnde annat ln i PycNet stor 
sNala.          

Att Nunna genoPI|ra denna typ aY genetisNa stu-
dier beror pn att Pan har en sn IantastisN NunsNap 
oP alla indiYiders inb|rdes sllNtsNapsI|rhnllan-
den, och Mag Nan inte lnta bli att citera det stycNe 
i aYhandlingen dlr detta underlag besNriYs. ´Vnrt 
sllNttrld bestnr aY 550 registreringar Ped upp till 
sMu generationer. Detta oPIattar 210 PodersNap, 
214 IadersNap, 92 helsysNon, 238 sysNon pn Po-
dersidan, 146 halYsysNon pn Poderssidan, 277 
sysNon pn Iaderssidan, 185 halYsysNon pn Iaders-
sidan, 89 PorP|drar, 80 PorIlder, 99 IarP|drar 
och 102 IarIlder.´ IPponerande. MaMa MlPI|r sina 
resultat Ped de Irnn tio andra lnngtidsstudier aY 
liNnande slag. En aY dessa studier lr ocNsn sYensN, 
nlPligen Uppsala uniYersitets proMeNt oP hals-
bandsÀugsnapparen pn Gotland. Den oPIattar nls-
tan sMu tusen indiYider Ped Nlnda sllNtband, |Yer 
tio tusen Pltta och Ylgda Inglar och dubbelt sn 
Pnnga generationer soP trastsnngarnas sMu. Hals-
bandsÀugsnapparna har ocNsn producerat den ena 
doNtorsaYhandlingen eIter den andra. Bnda dessa 
sYensNa studier Yisar YilNa IantastisNa P|Mlighe-
ter till studier aY eYolution och genetisN baNgrund 
till egensNaper och beteenden det ¿nns oP Pan 
Nlnner Inglarnas sllNtsNap lnngt baNnt i tiden och 
Nontinuerligt registrerat deras Iortplantning, Por-
Iologi och Iysiologi saPt tagit proYer I|r genetisNa 
analyser. Dessa databaser g|r det P|Mligt I|r YarMe 
ny doNtorand i proMeNten att redan Irnn b|rMan ha 
en utgnngspunNt soP lr helt enastnende, och det 
lr bara att hoppas att KYisParens trastsnngare Nan 
studeras liNa intensiYt och NreatiYt i IraPtiden soP 
hittills.

SÖREN SVENSSON 
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