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Abstract

Introduction
ield identi cation o  birds a ong birders1 could 

be considered a strict, syste atic co parison o  a 
nu ber o  speci c characters ro  a eld guide to 
the actual bird obser ed or an exa ple o  such 
a scienti c account, see Andersson 2012 . Such 
characters include color o  speci c parts o  the 
bird, the shape o  dots on the plu age, the length 
and shape o  the bill, etc. An alternati e approach 
to eld identi cation is using a perhaps less pre-
cise ethod, such as o e ent patterns or pos-
ture, hich ight be as characteristic, but harder 
to speci y. This latter approach, hich is ainly 
based on general i pressions rather than speci c 
characters, is o ten re erred to as jizz.

The rele ance o  i  in bird atching has been 
discussed see, or exa ple, Sharroc  1984  and 
has i portant i plications ithin scienti c stud-
ies, or exa ple hen e aluating bird sur eys. The 
results ro  t o di erent obser ers ithin a study 

ight di er i  one bases his identi cations ainly 
on i , hile the other uses distinct characters or 
identi cation.
1 So eti es a distinction is ade bet een birders and bird atch-
ers, here birders are those that stri e or any species and see bird-

atching as a sport Nilsson 2006 . Conse uently, e use the ord 
birders throughout the paper or clarity reasons, ho e er our discus-
sion ight apply to both groups, i  such a distinction is necessary.

What knowledge is ”jizz”?
Vilken typ av kunskap menas med begreppet ”jizz”?
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de nition o  i  di ers bet een authors, but concerns 
aspects o  the bird that are not al ays easy to de ne 
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Ho e er, i  is not exclusi ely used a ong 
birders, it is also used or other species groups such 
as osses, plants and bats de Jong 1994, Ellis 
2011 . Ji  based on si e and o e ent patterns 

ight also be used to distinguish species ithin 
other groups, such as butter ies and a als 
other than bats.

The discussion o  i  also brings insights into 
the scienti c discussion o  no ledge, in particu-
lar lay people no ledge, as opposed to scienti c 
no ledge see Lerner and Tun n 2010 or one ex-

a ple o  this distinction .
This study ill analy e the eaning o  so e o  

the de nitions o  i  that exist, and discuss the 
i plication o  these de nitions to bird atching. 
Also, a co parison ith other inds o  no ledge 
i portant in conser ation biology or ornithology, 
such as traditional no ledge, ill be ade.

The research uestions are
Ho  is i  de ned and hat ind o  no ledge 

is i
Is the no ledge o  i  trans erable to others 

and is it possible to gi e a strict and syste atic ac-
count o  i

What are the i plications o  ac no ledging i  
as no ledge used or bird sur eys and no ledge 
studies
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De nition of jizz
The coining o  the ter  i  is ascribed to Tho-

as Al red Co ard in his Bird Haunts and Nature 
Me ories ro  1922 Wea er 1981, Ca pbell & 
Lac  1985 .2 One atte pt to characteri e i  in 
Co ard s text is the ollo ing passage

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 ight, 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.” 
Co ard, 1922 .

Crucial in Co ard s thoughts, and echoed in the 
urther discussion o  i , is that i  is based on ex-

perience. Since then, there see s to ha e e ol ed 
se eral interpretations o  the ter  and an analysis 
o  these is re uired.

Ji  depends on speci c characters that could 
be obser ed scienti cally, but i  is rather a con-
glo erate o  se eral characters together ith the 
o erall i pression hich ight not be strictly 
scienti c, but still leads to a correct identi cation . 
This is characteri ed in the t o ollo ing uota-
tions de ning i

Ji   the 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.” Wea er 1981

Ji   is not created by any particular feature 
of plumage, nor by behavioural traits or even by 
shape, though much does depend on shape. Jizz is 
rather a combination of ill-defined elements which 
allows a bird to be labeled as elegant , powerful , 
impressive  etc. 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 a estic , elegant  or po er ul  i pres-
sion is hard to translate into speci c characters. 
Other characters, or exa ple i  the bird see s 
to lac  any distincti e plu age eatures, could be 
seen as an approxi ation o  acts about plu age 
2  Ho e er, other ety ological roots ha e also been suggested, 
such as the use o  the ord giss  during the Second World War hen 
spotting ilitary aircra ts see McDonald 1996 or a good introduc-
tion to the ety ology o  the ord i .

ta en ro  a eld guide. urther ore, there see  
to be ider, as ell as narro er, interpretations o  
the ter , ith re erence o  the a ount o  charac-
ters included. As an exa ple o  a narro  interpre-
tation, an Dui endi  2010  de nes the ter  in 
his glossary

Ji   general impression of size and posture” 
an Dui endi  2010, p. 7
S ensson 1995  a ors a slightly ider interpre-

tation, but also uestions the idest interpretations 
as being too ide

Ji  Habitus   size, proportions and pos-
ture  i.e. roughly gestalt , but could also include 
movement pattern  and style ” S ensson 1995, 

our translation ro  S edish .
As an exa ple o  the idest interpretations, 

Blo dahl et al. 2003  present the ollo ing de -
nition in their boo  on seabirds

Ji   the overall impression, created by size, 
ight, plumage, behavior and general appear-

ance.” Blo dahl et al. 2003, p. 13, our translation 
ro  S edish .4

Another ersion o  a ide interpretation is o -
ered by Ull an 1995

Ji  Habitus   the combination and the gen-
eral impression of a bird s size, structure, and pro-
portions, the colours and the pattern of colours of 
the bird, the movement and where it moves – habi-
tat, altitude etc. – size of ock, ock 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.” Ull an 1995, our transla-
tion ro  S edish 5

In this latter de nition, ore than ust the bird 
is included in the e aluation, such as the sur-
roundings. The surroundings ight be an i -
plicit part e en o  the other ore narro  de ni-
tions. or exa ple, birders at their ell- no n 
site can e aluate si e ore easily than hen at 
a no el site.

3  Ji  Habitus   storle , proportioner och h llning  d s. unge-
r gestalt  en an en inne atta r relsesche a  och stil  

S ensson 1995 .
4  Ji   o attar det sa lade intryc et a  en gel, so  s apas a  
storle , y t, dr t, beteende och all nt upptr dande. Blo dahl et 
al. 2003
5  Ji  Habitus   o binationen och helheten a  en gels stor-
le , byggnad och proportioner, dess rger och nster, dess s tt att 
r ra sig och ar den r r sig  i il en il , p  il en h d etc.  

oc storle , oc sa ans ttning, e  den agas a , hur den reag-
erar p  oli a dersituationer etc. Alla dessa yttre a torer bidrar till 
att s apa en o plicerad helhetsbild a  geln, dess habitus. Ull an 
1995
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The importance of jizz
In bird atching, there are at least three explana-
tions or the i portance o  i  in species identi ca-
tion. irst, i  is para ount6 in eld identi cation 
o  birds  second, i  can be used diagnostically as 
a starting point  third, i  is an aid to sol e dile -

as hen a bird o  a certain species de iates ro  
the nor al  characters.

In particular types o  bird atching, i  ight 
be para ount in species identi cation. Ji  see s 
to be hea ily relied on hen counting sea birds 
Bister 2002  Blo dahl et al. 2003 , and, accord-

ing to Harrison 1983 , i  is one o  the ost i -
portant characters hen atching seabirds. In both 
Blo dahl et al. 2003  and Harrison 1983  there 
are explicit i  descriptions or species groups, or 
species. This is due to the act that seabirds are o -
ten seen or a short period o  ti e, in stor y con-
ditions, and or across long distances. Counting o  
species on igration could also rely on i , espe-
cially hen large oc s o  ixed species pass the 
obser er during short ti e periods. Ull an 1995  
also clai s that or easily distinguished species, 
i  ight be proper to use as the only guidance in 

species identi cation.
The ethod o  using i  as nding that odd-

one-out  Sharroc  1984, Blo dahl et al. 2003  
see s to be i portant hen loo ing or rare birds. 
A study in hich experienced S edish birders par-
ticipated, i  as considered crucial by se eral o  
the  in choosing hich indi idual in a oc  that 

ight be a rare species Bister 2002 . Without 
entioning the ter  i , Da id Sibley tal s in a 

si ilar anner Penn 2002 . Ji  is then used as 
the rst step and speci c characters are then used 
to ully decide or pro e hich species it is Bister 
2002  Bourne 1984 .

Ji  can also be used to con r  ariation ithin 
a bird species. An odd-loo ing or odd-sounding in-
di idual that has the i  typical or a ell- no n 
species could then be properly identi ed as belong-
ing to the ell- no n species Anders Eri sson in 
Bister 2002 . or exa ple, by using i , a elan-
istic Co on S ylar  Alauda ar ensis, ould not 
be isidenti ed as a Blac  Lar  Melanocorypha 
yeltoniensis.

Still, one has to be cautious interpreting i . 
An exa ple is obser ations o  odd ush beha ior 
in Co on Snipe Gallinago gallinago Lerner 
2011 . The o erall i pression o  the ush beha -
ior as inter ediate bet een Co on Snipe and 
Great Snipe Gallinago media. So e aspects o  i , 

6  See also Sharroc  1984, ho considers i  to be a real aid  
hich is not as strong as our ter  para ount .

or exa ple a short ush distance, rese bled Great 
Snipe, hereas ig agging ight indicated Co -

on Snipe. In this case, speci c plu age charac-
ters ere needed to clearly identi y these birds as 
actually belonging to Co on Snipe.

Clearly i  recognition does not constitute an 
absolute solution or de nite identi cation o  all 
species and on all occasions, but in so e situations 
it is li ely to be ully ade uate. Conse uently in 
other situations e ill need ore distinct charac-
ters to a e a certain species identi cation. 

Use o  i  ight be ore i portant in bird-
atching than in other branches o  species atch-

ing. With regard to plants and osses, Ellis 2011  
obser es that in the end, speci c characters are 

ore i portant than i . There is an i portant 
di erence bet een studies o  plants and osses 
on the one hand, and birds on the other. Standing 
plants pro ide ar ore opportunities or close in-
spection than o ing ani als. This i plies that or 
bird sur eys o  ying distant birds, obser ers can-
not a oid being orced to rely on i  to a certain 
extent.

Implications for evaluating bird survey 
techni ues
The ariability a ong obser ers in species identi -
cation during bird sur eys has pre iously been dis-
cussed see, or exa ple, aanes & Bystra  1981  
Robbins & Stallcup 1981 . In the co pilation o  
types o  identi cation proble s ade by Rob-
bins & Stallcup 1981 , reliability o  i  as not 

entioned, although experience a ong obser ers 
as discussed. A certain le el o  training see s 

to reduce obser er ariability aanes & Bystra  
1981 . I  such training eans that one rely ore 
on i , as stated by Co ard 1922 , the nu ber 
o  species identi ed by i  and the nu ber o  ob-
ser ations ta en using i  needs to be stated or 
each obser er, so that obser er ariability can be 
e aluated. I  identi cation by i  is allo ed in a 
speci c study, it ill a or experienced, older ob-
ser ers in bird sur eys. On the other hand, an older 
obser er ight ha e reduced hearing and or ision 
co pared to a younger obser er aanes & Bystra  
1981 .

The nature of jizz as knowledge
Ji  is a practically ac uired, experience-based 
no ledge ainly held by s illed birders. Ji  is 

a continuu  ro  basic, shallo  state ents such 
as it s a s all bird , to al ost precise characters 
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o  the plu age or proportions. The no ledge is 
dyna ic, based on earlier experiences and created 
ro  the su  o  all the obser ations o  birds by 

an obser er. By de nition, i  is ore precise and 
ore use ul ith a ell-experienced birder than a 

less experienced birder. One should al ays be cau-
tious using i , understanding that species iden-
ti cation al ays has an ele ent o  not seeing all 
details Penn 2002 . On the other hand, it see s 
that the ore one no s, the ore one relies on 
i  Co ard 1922 . Conse uently, it is li ely that 

the less-experienced birder ill be ore hea ily re-
liant on detail characteristics, than on i .

Besides scienti c no ledge, other inds o  
no ledge are i portant or conser ation biology 

or ornithology. These include the experience-based 
no ledge o  s illed birders as ell as the tradi-

tional no ledge o  people ith close relation-
ships ith biological di ersity. The s illed birders  
no ledge is or exa ple i portant in distinguish-

ing species and recording occurrence. This is ex-
e pli ed by this discussion about i . Traditional 
no ledge or rather traditional ecological no l-

edge is one ter  o  any regarding the no ledge 
o  local and indigenous co unities about nature 
see Lerner & Tun n 2010 or a urther discus-

sion on the arious ter s . It is ost o ten seen 
as a general ter  or experience-based no ledge 
concerning biodi ersity and the local en iron ent 
held by hunters, trappers, artisanal sher en, etc., 
that helps the  to sur i e in an area. Traditional 
no ledge and custo ary use o  the landscape is 

highlighted as an i portant co ponent o  conser-
ation and sustainable use o  biological di ersity 

in se eral contexts, or exa ple the UN Con en-
tion on Biological Di ersity7. People ith a direct, 
intense and close relationship ith biological re-
sources and the surrounding landscape gather ast 
no ledge o  biological i portance, e en i  it is 

not strictly scienti c. During 2012, an interna-
tional body, the Intergo ern ental Science-Policy 
Plat or  on Biodi ersity and Ecosyste  Ser ices 
IPBES 8, as or ed ith the purpose o  gath-

ering and co bining no ledge ro  di erent 
sources and people, to produce a solid basis or 
planning and e aluating sustainable use, and con-
ser ation, o  biological di ersity.

There are si ilarities bet een i  no ledge, 
and traditional no ledge, as they are both exa -
ples o  no ledge held by lay people . It is, ho -
e er, orth pointing out that birders, no atter ho  
s illed they are, in any cases are to be considered 
7  http .cbd.int traditional
8  http .ipbes.net

as lay people and not acade ic pro essionals in or-
nithology or eld sur eys. It is ainly a atter o  
one s perspecti e on ho are pro essional or lay 
people. Ho e er, both ter s could be de ned ide 
and narro  and the eaning o  the concept is hard 
to explicitly de ne.

Transferable knowledge?
Is no ledge o  i  trans erable bet een birders, 
and i  so, ho  should this be achie ed  So e, li e 
Ellis 2011 , hold this no ledge to be so ething 

ystic, and there ore non-trans erable. Blo dahl 
et al. 2003  describes it both as uni ue  and non-
replaceable by any boo . Still, e ould li e to 
argue that at least so e aspects o  i  are trans er-
able, either orally or through ritten text. We base 
this on e idence o  the use o  i  in eld guides. 

In seabird identi cation guides, both Harrison 
1983  and Blo dahl et al. 2003  describe i  in 

a technical anner, hich eans that so e aspects 
o  the no ledge could be trans erable to others. 
In general eld guides, aspects o  i  are o ten 

entioned but not explicitly stated as a descrip-
tion o  i  see or exa ple S ensson et al. 2009 . 
Ho e er, in a recent eld guide Ge l 2012 , i  is 
explicitly stated ith a description or each species 
under the heading i .

This i plies that i  as no ledge is trans er-
able in at least so e aspects. The best ay to trans-
er this no ledge ay be di cult to state  so e 
i  is probably possible to trans er through rit-

ten or , hile other aspects ight best be orally 
trans erred in the eld, especially hen co paring 

ith birds actually obser ed. Still, a large propor-
tion o  i  is dependent on indi idual experience, 
or exa ple to understand the descriptions in the 
eld guide. As such, i  should perhaps be con-

sidered a ixture o  trans erable parts and details 
ac uired through one s o n experience.

Implications for knowledge studies
The concept o  i  is interesting, as it can be ie ed 
as an exa ple o  acade ic pro essional no ledge 
based on extensi e eld experiences rather than 
scholarly learning. Ho e er, hile i  can be con-
sidered a co ponent o  acade ic no ledge, it is 
gathered in the sa e anner as local and traditional 
no ledge. A s illed hunter gathers a ast no l-

edge about the beha ior o  ga e through long 
ter  practical experience hile hunting. He does 
not ta e notes or analyse the result ith statistics 
neither do ost eld ornithologists hen it co es 
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to eld characteristics , ost o  the no ledge is 
stored in the ind o  the indi idual.

Traditional no ledge is o ten re erred to as 
silent or tacit no ledge, since it is seldo  easy 
to describe in ords. It has, ho e er, been argued 
that it ight ust be a atter o  the researcher ha -
ing a rele ant and deep enough insight into the sub-
ect studied. To be able to study and describe the 

sub ect in ords, one needs to ha e both the aca-
de ic s ills to study the pheno enon and a practi-
cal experience and insight o  the actual cra t, e.g. 
bird atching, hunting or handy-cra t. In a sense, 
i  is a si ilarly silent no ledge, and conse-
uently di cult to grasp and understand by people 

unac uainted ith bird atching. E en though eld 
identi cation o  birds see s to be sub-conscious, 
it is ost li ely an acti e, but re exi e, analysis 
o  the presence or absence o  a nu ber o  speci c 
characteristics. A ter ards, the explanations o  
ho  di erent bird species are distinguished are 
si ple to co unicate bet een birders, but o ten 
ery hard to penetrate or non-birders. This, ho -

e er, constitutes a possible proble  in alidating 
results. Ho  do you critically re ie  the eld iden-
ti cation process and the use o  subconscious  de-
ter ination o  species

Conclusion
To conclude, birders al ays rely, ore or less, on 
i  in their identi cation o  species. Ho e er, this 
ight be a actor that needs to be co pensated 

or in studies here se eral di erent obser ers 
are used. urther ore, i  is experience-based 
no ledge, hich only to so e extent is trans er-

able bet een birders. While there has been so e 
discussion as to the alue o  i  or species identi-

cation, or so e acti ities, such as counting sea-
birds, i  is regarded as an i portant and reliable 

ethod o  species identi cation. Conse uently, 
i  has a practical alue in scienti c studies and 
hat this alue constitutes ight need additional 

clari cation.
We ha e also tried to sho  that the discussion o  

i  as a source o  no ledge ight also ha e i -
plications or the debate on the alue o  traditional 
no ledge and other inds o  lay people s no l-

edge in conser ation biology and other scienti c 
disciplines.

Acknowledgement
We than  Dr Joanne Chap an, Linnaeus Uni er-
sity, or aluable language help.

eferences
Andersson, R. 2012. Dr t ariation hos s rpipl r a nthus 

petrosus littoralis och attenpipl r a nthus spinoletta i 
interdr t. Ornis Svecica 22  33 38.

Bister, H. 2002. Var r hittar aldrig ag n gra rarrisar  Road-
runner 10 1  23 31.

Blo dahl, A., Brei e, B. & Hol str , N. 2003. Sjöfågel-
guiden. Club 300, Roadrunner supple ent 2.

Bourne, W.R.P. 1985. The an ho thought o  i . British 
Birds 79  251 252.

Ca pbell, B. & Lac , E. 1985.  dictionary of birds. T & 
AD Poyser, Calton.

Co ard, T.A. 1922. Ji . Essay ro  his Bird Haunts 
and Nature Me ories, reprinted 1986 in merican Birds 
40 2  364 365.

an Dui endi , N. 2010. dvanced Bird I  Guide. The Wes-
tern Palearctic. Ne  Holland Publishers, London.

Ellis, R. 2011. Jizz and the oy o  pattern recognition  irtuos-
ity, discipline and the agency o  insight in UK naturalists  
arts o  seeing. Social Studies of Science 41 6  769 790.

aanes, C.A. & Bystra , D. 1981. The role o  obser er bias 
in the North A erican Breeding Bird Sur ey. Studies in 

vian Biology No. 6  353 359.
Ge l, L. 2012. Norstedts fågelbok. Norstedts, Stoc hol .
Harrison, P. 1983. Seabirds an identification guide. Croo  

Hel , Bec enha  UK.
de Jong, J. 1994. S da adder ss  Fåglar i Uppland 21  

67 78.
Lerner, H. 2011. lush beha ior o  Co on Snipe Galli-

nago gallinago rese bling that o  Great Snipe Gallinago 
media at S lholt, Iceland. Ornis Svecica 21  56 57.

Lerner, H. & Tun n, H. 2010. Vad r traditionell och lo al 
uns ap  Pp. 41 57 in Nycklar till kunskap. Om män-

niskans bruk av natur. H. Tun n & A. Dahlstr , eds. . 
Centru  r biologis  ng ald, Uppsala & Kungl. 
S ogs- och Lantbru sa ade ien, Stoc hol .

McDonald, D. 1996. The ety ology o  i . Canberra 
Bird Notes 21 1  2 11.

Nilsson, L. 2006. E terord. Pp. 211 213 in  M. Coc er. Skå-
dare – ett släkte för sig. Ellerstr s, Lund.

Penn, A. 2002. Spotting patterns on the y. A con ersation 
ith birders Da id Sibley and Julia Yoshida. Harvard Bu-

siness Review, No e ber 2002  45 49.
Robbins, C.S. & Stallcup, R.W. 1981. Proble s in separa-

ting species ith si ilar habits and ocali ations. Studies 
in vian Biology No. 6  360 365.

Sharroc , J.T.R. 1984. Bird identi cation  the s inging pen-
dulu . Points o  ie  8. British Birds 77  204.

S ensson, L. 1995. Vad r habitus  Vår Fågelvärld 54 6 7  
55.

S ensson, L., Mullarney, K. & Zetterstr , D. 2009. Få-
gelguiden. Europas och edelhavsområdets fåglar i fält. 
Andra o arbetade och ut ade upplagan. Bonnier a ta, 
Stoc hol .

Ull an, M. 1995. Habitus eller handpennepro e tion  
ltbest ning p  nsla eller detal er  Vår Fågelvärld 

54 3  33 35.
Wea er, P. 1981. The birdwatcher s dictionary. T & AD Poy-

ser, Calton.



7

Sammanfattning
Artbest ning a  glar an antingen baseras p  
en syste atis  och noggrann analys a  speci a 
ara t rer ur en gelhandbo , s so  n bb or  

och n bbl ngd, eller oc s  geno  en er ospeci  
etod so  tar h nsyn till roppsh llning och den 

all nna nsla an r a  geln. Det senare be-
n ns o ta internationellt so  i  eller p  s ens a 
habitus.

Den h r studien a ser att studera hur ordet i  
de nieras sa t il en typ a  uns ap det r. Dess-
uto  analyserar i o  uns apen g r att er ra 

ellan s dare och i  betydelse r artbest -
ning, gelin enteringar och studier a  uns aps-
begreppet.

Ji  so  begrepp introducerades 1922 a  Tho-
as Al red Co ard Co ard 1922 , so  redan 

r n b r an larg orde att i  ar er arenhetsba-
serat och bestod a  en sa anlagd nsla a  hur 

geln upple des. Senare har det ut ec lats en sn  
de nition so  an bes ri as so  en sa anlagd 

nsla a  storle  och h llning an Dui endi  
2010  och idare de nitioner so  tar h nsyn en 
till aspe ter so  y ts tt och habitat Blo dahl 

. . 2003, Ull an 1995 .

Betydelsen av jizz
I litteraturen ra h lls att i  ino  gels dning 
an an ndas p  tre s tt  att ara a g rande r ar-

tidenti ering, att ara ett diagnostis t er tyg r 
att hitta rariteter eller en h lp att l sa dile an 
n r det nns otstridiga ara t rer hos en o nd 

gel.
Det rsta s ttet har st d a  ha s gels dning 

och i iss n str c r ning, d r obser ationstiden 
och -betingelserna o ta inneb r att rre ara t rer 
an upp attas. Det andra s ttet respr as bland 

art gare so  en an ndbar etod att hitta rarite-
ter i stora oc ar. N r indi iden s il ts ut orts tter 

gels daren att pr a de oli a ara t rerna. Det 
tred e s ttet o er till an ndning exe pel is 
n r el rgade glar studeras. So  ett exe pel p  
s righeten ed i  an ara obser ationer a  in-
ter edi ra beteenden ellan arter Lerner 2011 .

Ji  er ar ara er rde ullt ino  gels d-
ning n ino  andra a ti iteter d r arter studeras. 
Ellis 2011  har i sin studie ring xt- och os-
s dning sett att i slut ndan s  r det nd  ara -
t rerna so  blir a g rande. Med xter religger 
doc  en helt annan lighet att studera de  i de-
tal  n ad det g r ed r rliga glar.

onsekvenser för inventeringar
O attningen a  hur yc et an an nder sig 
a  i  arierar ellan oli a gels dare och an 
d r r o a att p er a resultaten r n in ente-
ringar so  bygger p  era obser at rer. Andelen 
i -best da glar i relation till andelen ara t r-

best da glar per obser at r b r ara n got so  
tas h nsyn till i sa band ed ut rderingar a  in-
enteringar.

Vad är jizz för kunskap?
Kuns ap o  i  r pra tis  och er arenhetsbase-
rad. Dess uttryc  arierar ellan att o atta ytliga 
associationer so  det r en liten gel  till n stan 
precisa ara t rer ed a seende p  dr t eller pro-
portioner. Kuns apen r dyna is  och ut ec las i 
ta t ed ad er arenhet.

Ji  r er an ndbart hos en er aren gels -
dare n en oer aren e terso  bredden p  uns a-
pen ar ed er arenheten. rsi tighet b r ia ttas 
id an ndandet a  i  d  ar e obser ation a  en 
gel har ett drag a  att inte isa alla ullst ndiga 

ara t rer hos geln Penn 2002 . Co ard 1922  
h dar doc  att ed ad er arenhet s  rlitar s -
daren sig er p  i . Allts , den oer arna s daren 

rlitar sig er p  speci a detal er, edan den er-
arna rlitar sig er p  upplevelsen, i .

Vid sidan a  etens aplig uns ap s  nns det 
andra typer a  uns ap so  an ara i tiga ino  
natur rden. Vi har h r belyst gels dares i -
uns ap en det nns oc s  traditionell uns ap 

so  enligt N s Kon ention o  biologis  ng-
ald an ara rde ull och s a be aras r en in-

blic  i begreppet traditionell uns ap se Lerner & 
Tun n 2010 .

Traditionell uns ap r en sa lingster  r 
er arenhetsbaserad uns ap ed a seende p  
biologis  ng ald och dess o gi ning. Ji -
uns ap och traditionell uns ap p inner o  
arandra p  era s tt, t.ex. att dess b rare o ta r 

ic e-a ade is t s olade i dessa o r den och att 
de till en stor del utg r r n den pra tis a er a-
renheten.

r jizz-kunskap överförbar?
Är i - uns ap er rbar  Trots att det nns 
argu ent ot, d  er arenheter s il er sig ellan 
s dare, ill i h da att t instone delar a  un-
s apen r er rbar ellan s dare. Vi grundar 
detta i att bes ri ningar a  i  re o er b de 
i speci a best ningsguider r ha s glar so  
i issa er generella lthandb c er Ge l 2012 . 
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Det r s doc  en grund uns ap r att unna r-
st  och ta e ot r edlad uns ap.

onsekvenser för studier av olika sorters kunskap
Ji - uns ap r intressant att studera e terso  den 
utg rs a  ett ellanting ellan etens aplig un-
s ap och traditionell uns ap. De har etens ap-
liga drag eller drag a  expertis, en r byggda p  
egen pra tis  er arenhet. Precis so  traditionell 

uns ap stannar den o tast ino  gels daren och 
r s r att r edla till en uto st ende. Doc  isar 

denna studie p  i ten a  att tydligg ra denna tysta 
uns ap.
Sa an attnings is h dar i att det r i tigt 

att etens apligt studera inneb rden a  begreppet 
i  r att b ttre rst  dels hur glar artbest s 

och dels hur i s a se p  etens apen och dess rela-
tion till andra uns apssyste .
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Abstract

Introduction
Large nu bers o  arctic-breeding aders spend 
the non-breeding season at ood-rich coastal sites 
along the East Atlantic y ay, such as any o  
the Calidris species, Turnstone renaria interpres, 
Grey Plo er Pluvialis s uatarola and Bar-tailed 
God it Limosa lapponica Alersta  1990, Piers-

a 1997 . In late spring they depart ro  ood-
rich staging sites in north- est Europe to ards 
breeding grounds on the tundra. Most o  the birds 
see  to reach their breeding grounds in one or t o 
long nal ights, co ering distances o  up to 5000 

. They achie e this by putting on uel stores o  
50 70  abo e their lean body ass e.g. Piers a 
& Ju e a 1990, Gud undsson et al. 1991 . or 
coastal-bound aders igrating to ards the Rus-
sian Arctic, the last ell-described uelling sites 
are ound in the UK and in the Wadden Sea Pien-
o s i et al. 1979, Johnson 1985, Pro osch 1988, 

Goede et al. 1990, Gud undsson et al. 1991, R s-
ner 1997 . There are to our no ledge no regular 

a or uelling sites or these typically coastal arc-
tic aders in spring in the Baltic region Blo ist 
et al. 2007 . 

Many aders departing ro  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 
uel stores in the North Sea region be ore a long ight 

to breed in north est Russia. There are hitherto no ell-
described uelling sites in the Baltic region. In May and 
early June in 2004 2010 e trapped ore than 1000 
Dunlins at Ottenby, south-east S eden. Most birds car-
ried substantial uel loads already hen rst trapped 

uch ore than in autu n  and, ore i portantly, 37 
ithin-season re-traps increased in ass at an a erage 

rate o  1.2 g d. This corresponds to a uelling rate o  
about 2.6  o  lean body ass per day, a ong the high-
est recorded or this species. Stopo er ti es ere short  
only 3.5  o  the birds ere re-trapped and they stayed 
on a erage only 2.2 days. Since the late 1970s, increas-

ing nu bers o  Dunlins stop o er at successi ely earlier 
dates. This coincides ith an increase in spring te pera-
ture o  1.1 2.0 C in 1977 2010. Possibly, a ar ing cli-

ate has acilitated and selected or a gradual shi t o  the 
nal uelling sites closer to ards the breeding grounds.
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region to ards the Russian Arctic crosses south-
ern S eden. These aders are in S eden ainly 
recorded in acti e igratory ight, or resting on 
the ground in s all nu bers Blo ist & Lind-
str  1992, 1995, Gud undsson 1994, Blo ist 
et al. 2007 . Big oc s are occasionally seen on 
the ground, but ainly in connection ith ad erse 

eather conditions, such as strong head inds and 
hea y rain Brei e 1976, Waldenstr  1987 . The 
general pattern there ore see s to be that arctic 

aders stop in southern Baltic only brie y dur-
ing spring igration and that no uelling ta es 
place. There are t o no n potential exceptions. 
Large nu bers o   Dunlins Calidris alpina ere 
obser ed se eral springs in the 1990s  near Hid-
densee, in the SW corner o  the Baltic Sea, here 
they ere ound oraging on ind-exposed sand-

ats throughout May and into early June Dier-
sch e & Helbig 1999 . urther, Bar-tailed God its 
are regularly seen staging and eeding intensi ely 
in spring in the Öresund region in south estern-

ost S eden Green 1999 . Ho e er, in these t o 
studies there ere no data presented on oraging or 
uelling rates. 

An i portant reason or a ing a nal long ight 
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o er ti e Sutherland 1998, Eichhorn et al. 2009 . 
Lindstr  & Agrell 1999  re ie ed the potential 
e ects o  cli ate ar ing ay ha e on the igra-
tion o  Arctic-breeding aders and predicted that 
ne  stopo er sites ay or  closer to the breeding 
grounds. Although Bauer et al. 2008  ound that 
arctic-breeding geese stayed longer at traditional 
staging sites bet een inter and breeding uarters 
as spring ca e earlier, there has as yet been no re-
ports o  ne  sites being used due to cli ate change 
but see Green et al. 2003 .

In this paper e describe spring uelling by arc-
tic Dunlins Calidris a. alpina at Ottenby, S eden. 
Ottenby is situated at the southern tip o  the island 
Öland in the Baltic Sea, about 600  northeast o  
the nearest ell- no n staging site in the Wadden 
Sea R sner 1997, igure 1 . We co pare the rate 
and a ount o  uel deposited to that recorded at 
other sites in spring and autu n, and also re ect 
upon the i portance o  recent cli ate change or 
our ndings.

ethods
Study site and data collection
Autu n trapping o  aders at Ottenby Bird Ob-
ser atory 56 12 N, 16 24 E  in south-eastern 
S eden has been carried out yearly since 1946 
Edelsta  1972, Waldenstr  & Lindstr  2001 . 

In contrast, al ost no ringing o  spring igrating 
arctic aders has been carried out. Ho e er, in 
the springs o  2004 2010, arctic aders on spring 

igration ere caught on the shorelines near the 
bird obser atory, ainly to study the pre alence o  
a ian in uen a irus Wallensten et al. 2007 . It is 
note orthy that there is al ost no tide around the 
shores o  Ottenby, and accordingly, no tidal ud 

ats to eed on. At Ottenby the birds orage on the 
ban s o  decaying sea eed that irregularly occur 
around the shoreline. The ain ood is probably 
dipteran lar ae isual obser ations , but no sys-
te atic studies ha e been carried out.

The ain ai  o  starting spring trapping as 
to catch sub-arctic and arctic breeding aders. 
There ore, trapping as not initiated until ell 
into May, hen these birds in so e years  start 
to appear in catch- orthy nu bers and hen the 
local breeders are already nesting. Trapping e -
orts ended in early June hen the shores ere 

e pty o  arctic aders. In total 50 100 al -in 
unnel traps o  Ottenby- odel  Bub 1991  ere 

acti ated on the shorelines, ainly on rottening 
sea- eeds. The traps ere chec ed hourly during 
the light part o  the day. Traps ere only acti ated 

up to the breeding grounds is probably the lac  o  
good eeding sites in the Baltic region. or birds 
that ant to axi i e speed o  igration, hich 

ay be the case or any ader species Alersta  
& Lindstr  1990 , the usage o  a gi en site is 
dependent on the uel deposition rate achie ed at 
that site and the distance to other potential stopo er 
sites Gud undsson et al. 1991 . lying long dis-
tances re uire large uel stores, and carrying large 
uel stores there ore adds an extra energy cost to 
igration. Ho e er, i  uel can be added at a co -

parati ely high rate, the astest igration can be 
achie ed by putting on large uel loads at a distant 
stopo er site ith subse uent o er- ying o  sites 

here uelling is possible, but at co parati ely 
lo  rates Gud undsson et al. 1991 . Although the 
uelling rates at se eral a or sites in north- est 

Europe are ell described, no co parable data to 
our no ledge exist on spring uelling rates in the 
Baltic region, should such uelling at all occur.

In S eden, ost arctic aders are obser ed at 
spring dates in late May and early June coincid-
ing ith the no n a or exodus ro  ey staging 
sites and subse uent arri al to the breeding grounds 
Blo ist & Lindstr  1992, 1995, Green et al. 

2003, Blo ist et al. 2007 . This urther sug-
gests that there is a general strategy o  a last long 
direct ight into the breeding grounds. Ne erthe-
less, each year s aller nu bers o  arctic aders 
such as Red Knot Calidris canutus, Little Stint 
C. minuta, Sanderling C. alba, Curle  Sandpiper 
C. ferruginea, Bar-tailed God it and Grey Plo-
er are obser ed ell into S eden already one or 

t o ee s be ore the pea  passage, 500 1000  
a ay ro  the nearest staging sites in the Wadden 
Sea Blo ist & Lindstr  1992, 1995, Green et 
al. 2003, Blo ist et al. 2007 . These birds are 
ob iously uch too early or arri al at their arctic 
breeding grounds. This led Green et al. 2003  to 
suggest that, or Bar-tailed God its, there ay be 
yet undisco ered s all scale stopo er sites in S e-
den and else here in the Baltic region. They also 
suggested that such early igration ay ha e be-
co e ore co on in recent ar er years. This, 
o  course, ay hold also or other arctic aders. 

The recent cli ate ar ing in northern Europe 
has had strong e ects on the te poral pattern o  
bird igration, leading to earlier arri al to the 
breeding grounds in any igrants Lehi oinen 
et al. 2004, Ster ander et al. 2005, Jon n et al. 
2006 . The reason or an earlier arri al ay be i -
pro ed conditions along the igration route, allo -
ing a aster igration c . Ahola et al. 2004 . Also 
the spatial pattern o  bird igration ay change 
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hen ore than c. 20 Dunlins ere staging in the 
trapping area.

All birds ere ringed and processed in the labo-
ratory o  the bird obser atory, hich is ithin 200 

 o  the catching area. Second calendar-year 2y  
birds ere separated ro  adult birds 3y  on their 
retained u enile inner edian ing co erts Prater 
et al. 1977 . A e  birds o  the subspecies Calid-
ris alpina schinzii ere also trapped, identi ed on 
plu age characters less distinct blac  belly-patch  
and shorter bill, but they ere excluded ro  the 
analyses. The ollo ing bio etrics ere collected  

ing length, using the axi u  chord ethod 
S ensson 1992  total head-length, ro  bill-tip to 

bac  o  s ull Green 1980  body ass easured 
to the nearest 0.1 g by using an electronic balance, 
and the isible at load as seen in the tracheal pit, 
on a scale ro  0 9 the scale o  Pettersson & Has-
sel uist 1985, extended ith classes 7 9 . As in 
passerines, at scores can be used to esti ate uel 
stores in aders Lindstr  1998 . O er the se en 
years, ore than 80  o  the birds ere ringed by 
the sa e six ringers and calibrations bet een these 
and additional ringers ere carried out regularly.

The lean body ass LBM  o  a bird is a use ul 
easure hen co paring uel deposition patterns 

bet een species and studies Alersta  & Lind-
str  1990 . Since e did not dissect any birds, 

e need to rely on other sources or an esti ate o  
LBM. An early study at Ottenby esti ated LBM to 
be around 41 g Mascher & Marcstr  1976 , but 

as ade in late autu n on u eniles only Table 
1 . Instead e chose to use 46 g as LBM in spring, 
being the a erage o  birds ith no or only s all 
at stores in the Dutch Wadden Sea Goede et al. 

1990 . 
In a e  instances e anted to co pare Dunlins 

caught in spring and autu n respecti ely. We then 
used the data on all adult Dunlins 2y and 3y , see 
belo  trapped in the autu ns o  2004 and 2005. 
The standardised ader trapping in autu n starts 
1 July and continues to id or late Septe ber, de-
pending on the nu bers o  staging aders in the 
area. or urther in or ation on uel deposition in 
autu n igrating Dunlins at Ottenby, see Mascher 
& Marcstr  1976  and Hol gren et al. 1993 .

We also loo ed through the Ottenby diaries ro  
1 May to 11 June or the years 1977 2010 and ex-
tracted all obser ations o  staging Dunlins. Species 
presence is al ays noted in the diaries, but it is 
up to the sta  to decide hich birds in spring that 
should be counted and ta en notes o . Since the 
Dunlin is a rather co on bird that also breed in 
the Ottenby area, so e o  the ariation in nu bers 

2000	  km	  

igure 1. The shaded area sho s the presu ed breeding areas 
o  birds passing Ottenby circle  in late May and early June 
c . Engel oer & Roselaar 1998 . Blac  s uares ithin this 

area sho  sites here birds ringed or controlled at Ottenby 
ha e been recorded. Dunlins o  the alpina subspecies also 
breed in the alpine regions o  northern Nor ay and S eden, 
but there are no reco eries connecting Ottenby to this area. 
The arc denotes the 2000  distance ro  the south est 
corner o  the depicted breeding grounds the White Sea , 

hich is the approxi ate distance ithin hich the nearest 
ell-described uelling sites are situated. The distance to Ot-

tenby is about 1400 . Well- no n spring uelling sites 
blac  dots  are ro  le t to right  The Dee Estuary and the 

Wash in the UK, the Wadden Sea in The Netherlands and 
Ger any, respecti ely, and Shi ash in U raine. ro  these 
sites there are departure body asses ro  late May o  birds 
supposedly bound or breeding grounds in N Scandina ia 
or NW Russia or details, see Table 1 . The ap is a Polar 
pro ection. 

et skuggade området visar det förmodade häckningsområ-
det för de kärrsnäppor som yttar 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 yttning från 
senare delen av maj för fåglar som häckar i norra Skandi-
navien eller Ryssland Tabell 1 . artan visas i polarprojek-
tion.



recorded ay be due to di erent a bition le els o  
the sta , at least hen it co es to reporting s all-
er oc s. Ho e er, it should be noted that staging 

aders are easy to obser e, not least large oc s, 
since they occur in open terrain ithin a e  hun-
dred eters o  the obser atory, and the sta  is con-
tinuously present in the area. Thus, in years hen 
only a e  obser ations o  s all Dunlin oc s 
ha e been reported, it is highly unli ely that large 

oc s ha e been present. No doubt, a large a or-
ity o  oc s o  hundred birds or ore actually pres-
ent ha e been noted in the diary.

Study population
So ar there are no reco eries ro  the breeding 
grounds o  birds caught during spring igration at 
Ottenby. ro  reco eries o  birds ringed at Ottenby 
in autu n e no  that ost o  the  breed on the 
tundra ro  north-east inland in the est to the 
Ya al and Gydans i  peninsulas in the east ig-
ure 1 . The ost easterly reco ery is ro  a bird 
ringed as u enile at Ottenby 10 August 1987 and 
controlled 1 July 1989 at appr. 70 00 N, 77 00 E 
on the Gydans i  Peninsula, 3200  eastnorth-
east o  Ottenby. The inter reco eries co e ro  
all countries along the shores o  estern Europe, 

ainly ro  rance and the United Kingdo , but 
also ro  the Mediterranean area and West A rica. 
Building on these reco eries e assu e that the 
bul  o  Dunlins passing Ottenby in autu n are 
o  the alpina subspecies Engel oer & Roselaar 
1998 .

Weather data
Monthly a erage te perature C  and precipita-
tion  at Ottenby in March, April and May 
in 1977 2010 ere retrie ed ro  http lu t eb.
s hi.se .

Statistics
All statistics, ainly General Linear Models, ere 
carried out in SPSS 17.0. Non-signi cant interac-
tion ter s ere re o ed be ore calculating the -
nal odels. All easure ents ere not ta en on 
e ery bird, there ore n- alues can ary so e hat 
bet een analyses. In 2006, 2008 and 2009, the 
birds ere trapped ithin a ery short ti e period 
each year. There ore, data ro  these three years 

ere not included in analyses in ol ing ho  or-
pho etrics aried ith dates ithin and bet een 
years. 

esults 
Phenology and numbers of staging birds 
The nu ber o  birds reported ro  staging on the 
shores around the bird obser atory bet een 1 May 
to 11 June in 1977 2010 aried dra atically be-
t een days 0 to 2000  and years ro  0 to 5600, 

igure 2 . We di ided the period into our sub-peri-
ods o  8 9 years  1977 1984 period I , 1985 1992 
II  and 1993 2001 III , and 2002 2010 IV . 

There as a general increase in the nu ber o  
birds reported per spring. The yearly a erage o  
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igure 2. Obser ations o  Dunlins staging 
at the shorelines around Ottenby Bird Ob-
ser atory, 1 May  11 June ertical axis  in 
1977 2010 hori ontal axis . The di erent 
shades o  grey denote di erent axi u  
nu bers o  staging birds per day. The gra-
dual shi t o  dar  colours to ards the lo er 
right in the graph indicates that the birds 
ha e been appearing earlier and earlier at 
Ottenby o er 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 as about 775, 1550, 675 and 4108 
or the our periods respecti ely. The yearly a er-

age nu ber o  days ith ore than 100 birds re-
ported as 1.25, 3.75, 1.44 and 12.2 or the our 
periods. Although the trapping e orts the last 
se en years also resulted in ore care ul record-
ing o  the birds present, e eel con dent that there 
has been a true increase in the nu ber o  birds ob-
ser ed igure 2 . 

ro  a phenology perspecti e, Dunlins ha e oc-
curred on a erage earlier and earlier at Ottenby. In 
years ith at least three records o  staging Dunlins, 
the day ith the highest nu ber occurred bet een 
19 May and 3 June in period I edian 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 pea  o  staging occur 

progressi ely earlier, also the start o  igration 
see s to ha e changed. In 1977 2002, the rst day 

ith ore than 100 birds on the shores ne er oc-
curred be ore 16 May. In 2003 2010, the rst day 

ith ore than 100 birds recorded ere 10, 6, 9, 8, 
2, 5, 5 and 1 May respecti ely. 

The highest nu bers o  birds on the shores ere 
nor ally ound in unstable eather conditions, 
but large oc s can also appear in sunny eather. 

oraging on the sea eed is ainly ta ing place in 
connection to rainy or cloudy eather. When the 

eather has been sunny or a longer period, the 
birds are nor ally ound roosting on roc s. or 
exa ple, uch e er birds ere trapped in 2006 
and 2009 co pared to the other years included in 
the study, although the nu bers seen ere about 
the sa e. The cages e use cannot be used out on 
the roc s and are also ine cient i  the birds do not 
orage. 

Numbers and age distribution of birds ringed
The spring data consists o  1053 rst captures o  
Dunlins, including 15 already ringed birds. The 
latter ere either ringed at Ottenby in a pre ious 
spring n 1  or autu n n  4  or ringed at other 
locations than Ottenby n  10 . The birds ere 
trapped during the ollo ing 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 ar as age is concerned, 391 birds ere 2y and 
601 birds ere 3y  61 birds ere not aged . In the 
autu ns o  2004 and 2005, in total 9982 adult birds 
2y and 3y  ere trapped. 

Although a erage trapping dates aried signi -

cantly bet een spring seasons, there as no sig-
ni cant e ect o  age on trapping dates t o- ay 
ANOVA, e ect o  year  6.984 269.1, p 0.001, e -
ect o  age  1.984 3.0, p 0.082 . urther, there ere 

signi cant a erage di erences in orpho etrics 
bet een 3y  and 2y birds both in ing length 
and body ass t-test, ing  120.8 s. 120.3 , 
p 0.014 , body ass  63.6 s. 61.6 g, p 0.001 . 

or total head there as no signi cant a erage 
di erence 57.2 s. 56.9 , p 0.19 . Median 
at score as signi cantly higher in 3  birds e-

dian 7  than in 2y birds edian 6, U-test p 0.001, 
n 599 and 389, respecti ely . Thus, there as no 
signi cant di erence in ti ing o  spring igration 
bet een the age groups, but so e signi cant but 
s all  di erences in their orpho etrics. 

Fuel deposition and morphometrics at the 
population level
There are t o ain ays o  deter ining uel depo-
sition rates in a population li e the one e ha e 
studied Lindstr  2003 . One ay is to loo  at 

ass changes in retrapped indi iduals. Another 
ay is to assu e that the birds trapped belong to 

a closed population, that is, the birds arri e at the 
sa e ti e, stay together o er the hole trapping 
period, and then depart synchronously. I  so, it is 
reasonable to assu e that the a erage indi idual 
uel deposition rate e uals the a erage change in 

body ass o  the population. 
A ong the birds trapped in spring, both body 
ass and at scores generally increased ith date, 

but at di erent rates in di erent years ANCOVA, 
body ass  interaction ter  date year  3.538 5.3, 
p 0.001  at score  interaction ter , date year  

3.539 4.8, p 0.003 . Calculating a linear regres-
sion or each year separately 2004, 2005, 2007 
and 2010  e ound that body ass increased on 
a erage ith 0.42, 0.95, 0.50 and 0.11 g d, ith a 
our-year a erage o  0.5 g d. The a erage at score 

increased ith 0.12, 0.18, 0.07 and 0.09 units d, 
ith a our-year a erage o  0.12 units d. O er a 

three ee  period, this roughly e uals a 10.5 g in-
crease in body ass and a 2.5 unit increase in at 
score igure 3 and 4 . There as a strong posi-
ti e correlation bet een body ass and at score 
 r973 0.61, p 0.001 , sho ing that uch o  the 
ariation in body ass could be explained by the 

a ount o  isible at. 
Both ing length and total head as strongly 

in uenced by trapping date and there ere signi -
cant di erences bet een 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 or total head 
as ore co plicated, since there as a argin-

ally signi cant three- ay interaction ANCOVA, 
date year age  3.895 2.6, p 0.049 . Ho e er, i  
ignoring this interaction ter , the pattern is ery 
si ilar to that o  ing 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 
or age classes co bined and each year separately 
2004, 2005, 2007 and 2010  e ound that ing 

length increased on a erage ith 0.13 p 0.006 , 
0.06 p 0.20 , 0.09 p 0.021  and 0.01 p 0.84  

d, and total head increased ith 0.15 p 0.001 , 
0.14 p 0.001 , 0.12 p 0.001  and 0.00 p 0.96  

d. O er a three ee  period, this roughly 
e uals a 0.2 2.7  increase in ing length and a 
0 3.2  increase in total head length. 

Clearly, the Dunlins at Ottenby in spring did not 
or  a closed population. Instead there as proba-

bly a continuous turno er o  indi iduals ith grad-
ually longer ings and longer bills the urther the 
season progressed. Accordingly, esti ating a uel 
deposition rate or indi idual birds ro  changes 
in the population a erage ay in this case gi e an 
unrepresentati e alue.

Individual fuel deposition rates
The other ain ay o  esti ating uel deposition 
rate is to loo  at re-trapped birds. In total 37 birds 
3.5  ere re-trapped the sa e spring season 

one or ore days a ter rst capture igure 5 . or 
these birds the ini u  length o  stay nu ber o  
days bet een rst and last capture  as on a er-
age 2.2 days range 1 9 days . The a erage change 
in ass bet een rst and last capture as 2.5 g 
range 3.1 13.8 g  and the a erage uel deposi-

tion rate as 1.2 g d range 2.9 6.2 g d . In total 
25 o  the 37 birds increased in ass during their 

stay 68  o  all retraps . A ong these birds, a er-
age ass increase as 4.3 g at a rate o  2.1 g d. 

Assu ing a lean body ass o  46 g, the a er-
age uel deposition rate o  all birds ere 2.6  o  
LBM d, and 4.6  o  LBM d or the sub-group 

here all increased in ass. The three astest indi-
idual uel deposition rates ere 6.2 g d ro  66.8 

g to 73.0 g in 1 day , 4.8 g d ro  56 g to 65.6 g 
in 2 days , and 4.2 g d ro  63.1 g to 67.3 g in 1 
day . This corresponds to uel deposition rates o  
13.7, 10.7 and 9.3  o  LBM d, respecti ely. 

Body mass and fuel stores
The o erall a erage body ass or all spring Dun-
lins as 62.7 g n 1047, SD 7.1, range 42.9 86.4 
g  and edian at score as 6 n 1049, range 1 9 . 
This is e ui alent to uel stores o  on a erage 36.3 

 o  LBM. Ho e er, the body ass and uel 
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igure 3. Body ass o  Dunlins trapped at Ottenby, south-
eastern S eden, in spring 2004 2010. Each dot is one in-
di idual.
Vikter på kärrsnäppor fångade vid Ottenby under vårarna 
2004–2010. Varje punkt är en individ.
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igure 4. at score o  Dunlins Calidris a. alpina trapped at 
Ottenby, south-eastern S eden, in spring 2004 2010. S all 
dots denote 1 bird, ediu  si ed dots 2 10 indi iduals, and 
large dots ore than 10 birds.

ängden 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 ass changes o  Dunlins recaptured one or 
ore days a ter rst capture, at Ottenby, south-eastern S e-

den, in spring 2004 2010. 
Viktförändringar hos kärrsnäppor återfångade en eller era 
dagar efter första fångst på Ottenby under vårarna 2004–
2010. 



stores o  Dunlins increased throughout the spring 
study period igure 3 and 4 . The 20 rst caught 
birds trapped 2 10 May had an a erage ass o  
54.9 g SD 5.1, range  45.1 61.9  and the edian 
at score as 4. This is e ui alent to uel stores o  

19.4  o  LBM. In the seasonally 20 latest birds, 
4 5 June, here ost birds ust ha e been close 
to a nal departure to ards the breeding grounds, 
a erage ass as 68.8 g SD 8.4, range  53.6
84.7  and edian at score 6. This is e ui alent to 
uel stores o  on a erage 49.6  o  LBM. 

In autu n, the o erall a erage body ass o  
adult birds as 48.2 g n 9672, SD 4.2, range  
35.7 69.4  and edian at score as 4 n 10392, 
SD 1.1, range 1 8 . These alues are signi cantly 
lo er than the spring alues ass, t-test  t 96.3, 
p 0.001  at score  U-test, 42.4, p 0.001 . The 
o erall uel load in autu n is e ui alent to on a -
erage only 4.8  o  LBM. Ho e er, it see s as i  
LBM ay generally be lo er in autu n Table 1 . 
Assu ing a ore reasonable LBM o  42 g gi es an 
a erage uel load o  about 15  abo e the LBM.

unlin populations in spring and autumn
or all Dunlins easured during spring igration 

the ing length as 120.6  n 1051, SD 2.9, 
range 112 129  and bill-head 57.0  n 1050, 
SD 2.7, range 50 64 . During autu n igra-
tion 2004 2005, the ean ing length or all 2y 
and 3y  birds as 120.1  n 9921, SD 3.0, 
range 111 126  and bill-head 56.9  n 9920, 
SD 2.7, range 51 64 . In addition, t enty Dun-
lins ringed during spring igration ere recap-
tured at Ottenby during subse uent autu n i-
grations, and three Dunlins ringed during autu n 

igration ere recaptured in a subse uent spring. 
Together this suggests that the sa e population s  
are passing Ottenby in spring and autu n.

Weather
As esti ated by linear regression, the onthly 
a erage te perature C  in spring generally in-
creased o er the study period 1977 2010, although 
signi cantly so only or 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 . Nu erically, this is e ual 
to an o erall increase o  1.1 2.0 C in 33 years. 
Changes in precipitation ere less consistent. It 
decreased signi cantly o er ti e in March 0.70 

year, p 0.01 , sho ed no trend in April 0.21 
year, p 0.48 , and had a tendency to increase 

in May 0.79 year, p 0.052 .

Discussion 
There are three particularly note orthy ndings 
to discuss regarding the Dunlins stopping o er in 
spring at Ottenby. irst, a a ority o  the Dunlins 
re-trapped ithin the sa e spring season increased 
in ass. As ar as e no , this is the rst ti e that 

ore regular uel deposition o  Dunlins or any 
ader species  in spring has been docu ented in 

the Baltic region. Second, there see s to be a con-
tinuous turno er o  birds in spring, as udged ro  
the short stopo er duration o  re-trapped birds and 
the gradual increase in si e. This is in contrast to 
the general pattern ound or spring igrating arc-
tic-breeding aders in north- est Europe, here 

ost birds see  to uel and depart synchronous-
ly, or a nal long ight to the breeding grounds 
Pien o s i et al. 1979, Johnson 1985, Pro osch 

1988, Goede et al. 1990, Gud undsson et al. 1991, 
R sner 1997 . Third, the occurrence o  staging 
birds at Ottenby has changed o er the study period. 
The birds ha e arri ed gradually earlier in spring, 
and in increasing nu bers.

Rate and amount of fuel deposition
or the re-trapped birds that increased in ass e 

esti ated the uel deposition rate to be on a erage 
2.6  o  LBM d, and the axi u  rate ound or 
an indi idual as 13.7  o  LBM d. Although the 
ery short ti e period o er hich the indi idual 
ass gain as easured calls or care ul interpre-

tation, the alues are higher than all other alues 
e ha e ound reported or Dunlins in north- est 

Europe in spring Table 1 . urther, they are close 
to the axi u  reported or any aders o  this 
si e ro  around the orld Lindstr  2003 . 
They are also si ilar to the alues reported ro  
Ottenby in autu n Hol gren et al. 1993 . The 
shores around Ottenby apparently pro ided excel-
lent oraging and uelling conditions or spring i-
grating Dunlins. 

Ho  can such high rates be achie ed  We ha e 
no syste atic easures o  ood abundance along 
the Ottenby shores. Ho e er, the ban s o  de-
caying sea eed clearly pro ide an excellent ood 
source in etter eather, ith the substrate tee -
ing ith in ertebrate li e. This is clearly in con-
trast to dry eather conditions, hen a hard crust 
is created on the sea eed sur ace, a ing in erte-
brate ood largely una ailable personal obser a-
tions . An additional ad antage at Ottenby is that 
once good conditions pre ail, the birds can prob-
ably eed also at night, an i portant prere uisite 
or ast uelling Lindstr  2003 . In tidal areas 
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uch potential eeding ti e is lost hen roosting, 
and long distances to suitable high-tide roosts can 
restrain oraging possibilities e en urther Dias et 
al. 2006 . 

Although the nu bers staging in spring are co -
parably s all, it see s as i  the spring birds belong 
to the sa e population s  as the birds passing Ot-
tenby in autu n. A erage si e as ery si ilar in 
spring and autu n, and se eral birds ere trapped 
in both seasons. This a es a co parison bet een 
seasons e en ore alid. Not only uelling rates 
but also the length o  stay o  re-trapped birds as 
si ilar bet een seasons. A ong the birds staying 
or 20 h or ore, Hol gren et al. 1993  ound 

an a erage length o  stay o  about 2 days in au-
tu n to be co pared ith the 2.4 days in spring. 
Ob iously Dunlins do not use Ottenby or longer 
periods o  stay either in spring or autu n. Little 
is no n about indi idual tra elling schedules 
a ong Dunlins, but short stopo er periods ay 
actually be characteristic or this species. Warnoc  
et al. 2004  ollo ed indi idual Dunlins ith ra-
dio-trans itters during spring igration along the 
Paci c coast o  North A erica and ound ean 
length o  stay at arious sites along the route to 
ary bet een 1 and 3.8 days bet een indi iduals.
What did di er strongly bet een seasons at Ot-

tenby as the si e o  the uel stores, hich ere 
uch larger in spring. The o erall ass o  62.8 g, 

and a pea  a erage o  68.8 g in early June, are sub-
stantially higher than the 51 g ound in the autu ns 
o  1985 1988 Hol gren et al. 1993  and the a -
erage ass o  47.6 g or adults in the autu ns o  
2004 2005 reported here. This indicates that the 
birds stopping at Ottenby in spring are bound or 

uch longer non-stop ights than in autu n, al-
though uel loads at departure can also be higher 
than needed or co ering a certain distance, due to 
opti ality considerations Alersta  & Lindstr  
1990  or the need to carry uel stores upon arri al 
at the breeding grounds Tulp et al. 2009 . Stopo er 
duration at Ottenby in spring is short. There ore, 
despite the high short-ter  uelling rates, ost o  
the uel stores the birds ha e hen lea ing Ottenby 
are probably deposited at other stopo er sites, pos-
sibly in the North Sea region here body asses o  
64 80 g at departure ha e been reported Table 1 .

Our nding that so e Dunlins in spring put on 
uel ar into the Baltic region does not alter the ex-

isting ie  that the bul  o  Dunlins in north est 
Europe depart rather synchronously in late May
early June ro  stopo er sites ainly in the North 
Sea region Eades & O ill 1977, Pien o s i et al. 
1979, Goede et al. 1990, R sner 1997 . But clearly, 

so e birds ha e another strategy see also Dier-
sch e & Helbig 1999 .

 non-synchronous passage
In addition to the short stopo er periods, the gradu-
al increase in ing length and total bill-head sho  
that the birds isiting Ottenby do not belong to a 
closed and synchronously staging population. In 
Dunlins o  the alpina subspecies, e ales on a er-
age ha e 3  longer ings and 2 3  longer 
bills than ales Engel oer & Roselaar 1998 . 
The ost li ely explanation or the gradual in-
crease in si e ith ti e is that the proportion o  

ales is high at the beginning o  the season and 
gradually changes in a our o  the larger e ales. 
Another possibility is that populations o  di erent-
ly si ed indi iduals are passing at di erent ti es. 
This see s less li ely, ho e er, since there see s 
to be no general si e di erences a ong Dunlins 
in northern ennoscandia and north est Russia 
Engel oer & Roselaar 1998 . 

oving positions ahead in a climate warming 
scenario?
The see ingly continuous turno er o  Dunlins at 
Ottenby in spring indicates that a proportion o  
the population starts to o e to ards the breeding 
grounds ell be ore the a ority. The sa e pattern 
see s to pre ail in S eden also in other tundra-
breeding aders Blo ist & Lindstr  1992, 
1995, Green et al. 2003, Blo ist et al. 2007 . 
What does this ean in ter s o  Dunlin igration 
strategies  Is this si ply an o er-seen alternati e 

igration strategy or do e see the de elop ent o  
a ne  igration strategy  Whether Dunlins ha e 

anaged to put on uel at Ottenby also be ore 2003 
e do not no , but success ul uelling ay ell 

be a relati ely ne  pheno enon. ro  the counts 
at Ottenby it see s as i  ore and ore Dunlins 
stopo er and that the birds occur progressi ely ear-
lier in spring. But here do the birds isiting Ot-
tenby relati ely early in spring go ollo ing their 
short stops  Are there other stopo er sites urther 
along the route to Russia or do the Dunlins o e 
around ore locally in south S eden  Or do they 
e en o e bac  to the North Sea area or contin-
ued uelling

Much attention has recently been gi en to 
changes in igration ti ing o  birds due to cli-

ate change. Many birds igrate north progres-
si ely earlier as a response to ar er springs e.g. 
Ster ander et al. 2005, Jon n et al. 2006 . Indeed, 
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springs ha e beco e gradually ar er also at 
Ottenby the last decades. The change in precipi-
tation is less consistent and also ore di cult to 
interpret. Gi en the i portance in autu n o  et 
beaches, the tendency or ore and ore rain in 
May could possibly acilitate oraging. 

Ne ertheless, the o erall change in spring 
eather ay ha e i pro ed uelling conditions at 

Ottenby. This trend is li ely to continue. In a recent 
report HELCOM 2007 , the spring te perature in 
the Baltic Sea basin as orecasted to beco e 3 7 
C ar er at year 2100, and the gro ing season 
ill be prolonged by 1 3 onths. This ill include 

an earlier start o  plan ton gro th in spring, hich 
in turn ill a ect the hole ood eb HELCOM 
2007 , and ost li ely bene t uelling in Dunlins.

Lindstr  & Agrell 1999  re ie ed the poten-
tial e ects o  cli ate ar ing ay ha e on the 

igration o  Arctic-breeding aders. One predic-
tion as that ne  stopo er sites ay or , closer 
to the breeding grounds. It see s clear that at least 
in recent years, there ha e been excellent uelling 
possibilities at Ottenby, that at least so e Dunlins 
ha e ade use o . Gud undsson et al. 1991  ar-
gued that or aders trying to igrate as ast as 
possible, ery long ights are expected i  the poten-
tial uelling rates at stopo er sites not isited o er-

o n  are co parati ely lo . Should the co para-
ti ely high uelling rates e ha e ound at Ottenby 
continue to be achie ed, igrants that ant to 

axi i e igration speed should be expected to 
start using such a stopo er site Gud undsson et 
al. 1991 . The act that the intering grounds o  
Dunlins ha e shi ted north ard in recent decades 

ransson et al. 2008 , is another strong indication 
that Dunlins do ad ust i portant li e-history e ents 
to cli ate change. 

What possibly spea s against a rapid s itch to 
ne  stopo er sites in the Baltic region such as Ot-
tenby is the potentially lo  predictability o  orag-
ing conditions c . Diersch e & Helbig 1999 . As 
in autu n, in periods o  dry and sunny eather, the 
drying out o  the sea eed rec age ost certainly 
precludes ast uelling. uelling in 2004, 2005 and 
2007 as in periods ery success ul, but in e.g. 
2006 conditions see  to ha e been less a ourable. 
It re ains to be seen hether uelling in the Bal-
tic is a ne  pheno enon that ill de elop urther 
along ith the orecasted cli ate ar ing. 
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r att upps atta ettupplagring hos glar r 
en den ett ria i ten hos en art ett an ndbart 
tt. E terso  i inte disse erade n gon indi id 

har i an nt oss a  ett ria i ter r n en tidigare 
geno rd studie r n holl nds a Vadeha et, d r 

an onstaterade att rrsn ppor utan lagrat ett 
hade en edel i t p  46 g.         

Vi har rt ra rdata ed data r n adulta 
rrsn ppor ring r ta p  Ottenby under h st-

str c et 2004 2005. Den standardiserade h st-
r ningen a  adare id Ottenby geno rs r n 

b r an a  uli till slutet a  septe ber beroende a  
adartillg ngen runt gelstationen. H st r -

ningen under de analyserade ren geno rdes till 
st rsta delen a  sa a ring r are so  de under 

ren ring r ta indi iderna. 
Ottenby gelstationen r dagligen dagbo s-

antec ningar d r alla antr ade arter ino  o -
r det noteras. Dessuto  g rs er ut rligare an-
tec ningar er o anliga arter och st rre antal. Vi 
sa anst llde obser ationerna r n 1 a  till 11 
uni r ren 1977 2010.  E terso  gelstations-

personalen l er il a obser ationer so  s all 
antec nas i dagb c erna an indre a i elser 

ellan ren re o a, en st rre ansa lingar 
a  rrsn ppor, il et r rt o us, b r alltid ha 
antec nats. 

Än s  l nge nns inga ter ynd r n h c o r -
den rapporterade r n de r r ta rrsn pporna. 
D  20 a  de under ren r ta rrsn pporna 
ter unnits p  Ottenby n st o ande h st och tre 

under h sten r ta glar ter unnits under p l-
ande r drar i doc  slutsatsen att det r r sig o  

sa a population so  passerar Ottenby b de r 
och h st. r n ter ynd a  h st r ta rrsn ppor 
et i att h c o r det str c er sig r n tundran i 

nord stligaste inland till Ya alhal n igur 
1 . Det stligaste ter yndet r n gelstationen 
o er r n en ung gel ring r t p  Ottenby 

10 augusti 1987 so  ontrollerades 1 uli 1989 
70 00 N, 77 00 E  id Gydans i  Peninsula, 3200 

 ostnordost o  Ottenby.     
Antalet rastande rrsn ppor id Ottenby ellan 

1 a 11 uni 1977 2010 arierade ra tigt b de 
ellan dagar 0 2000  och ellan r 0 5600 . 

Den generella trenden r doc  att en ning s ett 
under perioden. Medelantalet per r under yra pe-
rioder 8 9 r per period  ar  1977 1984 775 , 
1985 1992 1550  and 1993 2001 675  2002
2010 4108 . Ä en antalet dagar ed er n 100 
rastande indi ider isade p  en ning  1,2, 3,8, 1,4 
och 12,2. 

r n dagbo santec ningarna drar i slutsatsen 
att rrsn pporna i edel anl nt tidigare och tidi-

B. 2007. Sur eillance o  In uen a A Virus in Migratory 
Water o l in Northern Europe. Emerg. Infect. is. 13  
404 411.   

Warnoc , N., Ta e a a, J.Y. & Bishop, M.A. 2004. Mig-
ration and stopo er strategies o  indi idual Dunlin along 
the Paci c coast o  North A erica. Can. J.  ool. 82  
1687 1697.

Svensk sammanfattning
Stora antal ar tis a adare er intrar l ngs Eu-
ropas n ringsri a tid attenstr nder. lyttningen 

ot h c o r dena p  tundran s er under senare 
delen a  ren och geno rs a  de esta arter i 
en eller t  l nga non-stop yttningar. Under dessa 

ygningar an glarna a er a distanser p  uppe-
ot 5000 . r att geno ra detta r s stora 

br nslereser er hu udsa ligen ett, en oc s  en 
del protein . K rrsn ppor Calidris a. alpina och 
andra ar tis a adare lagrar betydande ettreser er 
i Nords regionen ots arande 50 70  er den 
ett ria i ten  innan den l nga yttningen ot den 

rys a tundran. I S erige ses de ar tis a adarna 
r st under a ti t str c  utan att rasta. Do u en-

terade stora ansa lingar a  rastande adare l ngs 
S eriges uster nns en d  r st i sa band 

ed o rdela tigt der so  h rda ot indar och 
regn. N gra nda regelbundna rastplatser r ett-
upplagring nns inte i Östers regionen, ed t  

liga undantag  h ga antal a  rrsn ppor ob-
ser erades era rar under 1990-talet id Hidden-
see, syd stra h rnet a  Östers n, sa t yrspo ar 
so  regelbundet ses dos a i Öresundsregionen 
i Syd stra S erige. P  ingen a  dessa platser har 
det doc  geno rts n gra detal erade studier a  

dos  eller ettupplagring. 
Vid Ottenby gelstation p  Öland har ring r -

ning a  h st yttande adare bedri its sedan 1946. 
D re ot har ingen ngst bedri its p  ren. I 
sa band ed studier a  s  allad gelin uensa, 

ngades doc  adare under a  och b r an a  uni 
ren 2004 2010. ngsten geno rs p  ruttnan-

de t ngban ar i strandlin en d r glarna troligen 
r st dos er p  uglar er. V r ngsten inled-

des rst under a  nad d  lo ala adare redan 
startat sin h c ning e terso  ngsten inri tades p  
ar tis a adare. A ti  ngst geno rdes d  er 
n 20 rrsn ppor rastade p  t ngban arna runt 
gelstationen och geno rdes ed h lp a  a-

dar llor a  Ottenby- odell . Sa anlagt ring-
r tes er 1000 rrsn ppor. r n ring r ta 

adare sa lades bio etri in i or  a  ingl ngd, 
hu ud n bb och i t 0,1 g noggrannhet . Dess-
uto  lassades ngden synligt ett p  hals och 
bu  enligt en s ala r n 0 till 9. 
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gare till Ottenby under studieperioden. Datu  r 
dagen ed h gst antal rastande indi ider in ll un-
der de yra perioderna 19 a 3 uni i period I e-
dian 28 a , 16 30 a  i period II 30 a , 15 31 

a  i period III 24 a  och 17 26 a  i period IV 
21 a . Den ade re ensen a  rastande rr-

sn ppor sa an aller ed en generell ning a  
rte peraturen so  stigit 1,1 2,0 C ellan 1977 

och 2010. r ndringen i ngden regn p  ren 
r er o plex, en har generellt at under a  

nad.
De 1053 rrsn pporna so  ring r ts under 
r ngsten rdelas enligt l ande  11 a 3 uni 

2004 n 173 , 10 26 a  2005 n 496 , 18 23 
a  2006 n 30 , 9 a 5 uni 2007 n 284 , 

17 a 19 a  2008 n 3 ,  21 a 5 uni 2009 
n 50  and 2 a 28 a  2010 n 17 . A  dessa 
glar ar 391 glar i sitt andra alender r 2y , 

601 adulta 3y  och 61 ed obest d lder. Trots 
att ngstdatu  arierade signi ant ellan -
rarna anns det ingen signi ant s illnad i n r de 
oli a ldersgrupperna ngades. Under h starna 
2004 2005 ring r tes totalt 9982 glar so  ar 
i sitt andra alender r eller ldre.   

Medel i ten r rrsn ppor ngade ar 62,8 
g under ren, att ras ed 47,6 g p  h sten. 
Detta isar att r glarna bar betydande ettreser-
er, ots arande i edeltal 36,3  a  den ett ria 
i ten. Det anns en generell ning i b de i t och 
ett lassning u senare under ren glarna nga-

des. Det anns oc s  ett star t sa band ellan i t 
och ett lassning il et isar att i t ningen an 

r laras a  ning i synligt ett. Vi tittade en p  
ettupplagring hos ens ilda indi ider geno  att an-

nda glar so  ter ngades en eller era g nger. 
De glar so  ter ngades ade i i t ed i ge-
no snitt 1,2 g d, il et betyder en ettlagring ot-
s arande 2,6  a  den ett ria i ten dygn. Tiden 

glarna rastar id Ottenby er ar doc  ara ort 
d  endast 3,5  a  glarna ter ngades och r de 
ter ngade glarna ar edeltiden ellan rsta 

och sista ngst 2,2 dygn. Bara t  tred edelar a  
de ter ngade glarna ade doc  i i t och r 
de  ar hastigheten 2,2 g d, il et ots arar 4,6  

a  den ett ria i ten dygn axi ala rdet ot-
s arade 13,7  a  den ett ria i ten dygn . B de 
ingl ngd och l ngden p  n bb hu ud ade ed 

datu  hos de rastande glarna.
Vi drar tre hu udsa liga slutsatser o  rrsn p-

pornas r yttning rbi Ottenby. r det rsta har 
en a oritet a  de rrsn ppor so  ter ngades 
under sa a r at i i t. S  itt i et r detta 

rsta do u entationen a  regelbunden ettupp-
lagring hos ar tis a adare i Östers regionen. r 
ter ngade indi ider ar edel r ettupplagring

dag 2,6  a  den ett ria i ten, och den axi-
ala ningen hos en ter ngad indi id ar 13,6 
. Dessa rden r a tis t h gre n n gra andra 

i unnit rapporterade r n nord stra Europa r 
rrsn ppa. Ottenbys t ngban ar torde d r r ara 

ut r ta r dos  id r tt ruts ttningar. 
 r det andra er ar det ara stor o s ttning 

a  indi ider under ren. Detta s il er sig r n det 
generella nster so  ses hos ar tis a adare un-
der r yttningen i nord stra Europa, d r de esta 

glar er ar syn ronisera sin ettupplagring och 
geno ra ytten sa tidigt i en l ng ygning till 
h c o r det. Troligen an detta bero p  att hanar-
na yttar tidigare r att sedan grad is erg  till 
en h gre andel honor ed l ngre ingl ngd.

r det tred e er ar rrsn pporna anl nda 
tidigare till Ottenby nu rt ed r 30 r se-
dan och er ar dessuto  rasta i h gre antal. Är 
detta en rbisedd alternati  yttningsstrategi el-
ler ser i b r an p  en ny s dan  V rte peraturen 
id Ottenby har under studieperioden at, li as  

nederb rden under a . Kans e har detta gynnat 
rrsn ppornas dos  i t ngban arna  O  r-

uts gelser o  global upp r ning upp ylls an 
i d  nta oss att allt er rrsn ppor och andra 

ar tis a adare  b r ar utnytt a Ottenby och andra 
lo aler i Östers regionen r sin ettupplagring p  

ren  Det a tu  att rrsn pporna en har r-
yttat sitt er intringso r de norrut under senare 
r il et isas a  ter ynd a  ring r ta glar  r 

ytterligare en indi ation p  att global upp r ning 
p er ar s l yttnings- so  er intringsstrate-
gier hos arten.
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Abstract

Inledning
Antalet gelarter och gelindi ider p  en plats a-
rierar och r ndras er tiden. r att unna tol a 
p g ende r ndringar i gel aunan r det i tigt 
att unna ra ed l nga tidsserier, g rna r n 
relati t op er ade il er. I S erige nns era 
platser so  in enterats ed noggranna och stri t 
standardiserade etoder under nga r. Geno  
s  allad re ir artering, d  upprepade bes  g rs 
under ren, artl ggs hur nga re ir a  oli a 
arter so  re o er. Den l ngsta obrutna re ir-
arteringsserien nns i S ne, d r gels ngsdalen 

in enterats rligen sedan 1953 Ene ar . . 1994, 
Ene ar & Thorner 2003, Thorner 2004, 2007, 
S ensson . . 2010 . Andra l ngtidsunders -
ningar baserade p  re ir artering r in entering-
arna i llb r s og sedan 1963, Ene ar . . 
2004  och p  llhed sedan 1964, S ensson 2006  
runt A arn s i s dra Lappland, l s ogso r det  
S r n i N r e sedan 1965, Johannesson 2005, Si-

onsson 2008 , sa t l s ogen Dalby S ders og 
i S ne 15 in enteringss songer rdelat p  totalt 
27 r 1980 2006, S ensson 2009 .

P  nationell ni  i S erige l s den s ens a -

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 ro  40 years o  territory apping 
o  a 9 ha plot in Ottenby lund, a rich broadlea ed oa  o-
rest on the island o  Öland in the Baltic Sea in southeast 
S eden. The plot as rich in both species and territories  
1509 territories 2 or all 51 species and 1474 territo-
ries 2 hen only 38 passerines ere considered. Cha -

nch Fringilla coelebs and Willo  Warbler Phyllosco-
pus trochilus ere the ost abundant species, together 
40  o  the passerines. 54  o  the passerine species ere 
long-distance igrants, hich ade up 42  o  the ter-
ritories. There as a positi e correlation in territory nu -
bers bet een long-distance igrants and short-distance 

igrants residents. Both the nu ber o  territories and 
the nu ber o  species increased during 1972 1991, but 
decreased during 1992 2011. Co unity and species 

trends did not generally ollo  national trends. The re-
asons or the local uctuations are poorly no n. Only 

oderate habitat change occurred, caused by occasional 
cutting o  understory and so e trees, sudden oa  death, 
and arying nu bers o  deer and cattle. Increasing nu -
ber o  pine arten artes martes ay ha e had e ects.

aniel Bengtsson, Naturvetenskapliga institutionen, Lin-
n universitetet, Barlastgatan 11, 91 2 almar och Ot-
tenby fågelstation, Pl. 1500, 0 65 egerhamn. E-post: 
daniel.bengtsson lnu.se
Åke Lindström, Ottenby fågelstation, Pl. 1500, 0 65 

egerhamn och Biologiska institutionen, Biodiversitet, 
Lunds universitet, Ekologihuset, 22  62 Lund

Recei ed 6 Septe ber 2012, Accepted 19 No e ber 2012, D. Hassel uist

gel aunans r ndringar ed er ersi tliga e-
toder, t.ex. pun t- och standardrutter under h c -
ningstid Lindstr  . . 2012a , sa t r ning 
a  yttande glar id Ottenby Lindstr  . . 
2012b  och alsterbo Karlsson . . 2002, K el-
l n 2011 . 

Vid Ottenby p  Ölands s dra udde har h c ande 
och yttande glar studerats rligen sedan gel-
stationen grundades 1946 Danielsson . . 1947, 
H ort & Lindhol  1978, Lindstr  . . 2012b . 
Sedan 1972 har en dell s ogsyta i Ottenby lund 
re ir arterats rligen. Vi presenterar h r resulta-
ten a  40 rs in entering a  denna yta och r 
trender i gelt theter och artsa ans ttning ed 
andra in enteringsprogra  i S erige och i utlandet.

etoder
Provytans läge, habitat och egenskaper
Den 8,75 ha 350 250  stora in enteringsy-
tan ligger i den ellersta delen a  den ca 250 ha 
stora l s ogen Ottenby lund, drygt 2  norr o  
Ölands sydspets igur 1 . Ottenby lund utg r s d-
ra Ölands st rsta l s og. In enteringsrutans h rn 
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har oordinaterna  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. 
O r det r naturreser at sedan 1970. Perioden 1 
april  31 augusti r det inte till tet r all nheten 
att l na gar och angi na leder i o r det. 

Habitatet i in enteringsrutan r representati t 
r Ottenby lund i sin helhet och best r a  relati t 

ppen l s og do inerad a  e  uercus robur i 
blandade ldrar ed inslag a  al lnus incata
glutinosa, asp Populus tremula och b r  Betula 
pendula E sta  . . 1997 . O anligare tr dslag 
utg rs a  al  Ulmus glabra, as  Fra inus e cel-
sior och astan  Castanea sativa. Ett u tstr  i 

stra delen a  rutan har en inslag a  ide Sali  
sp. Under egetationen best r a  en del hagtorn och 
b rnb rssn r sa t br en och gr s. 

Inventeringsmetod
Re ir artering har geno rts enligt S ensson 
1975 . O r det bes s tio g nger r n itten a  
a  till itten a  uni. Tidpun ten har alts r att 
 ed alla re o ande arter. Att h c ningspe-

rioden hos de n r arande arterna inte r syn roni-
serad p er ar i iss n hur l tt in enteraren re-
gistrerar de . Tidigt h c ande arter, s so  bo n  
Fringilla coelebs och talgoxe Parus major, s unger 

er intensi t i april och b r an a  a , sa tidigt 
so  issa l ngdistans yttare, exe pel is so ar-
gylling Oriolus oriolus, nnu inte anl nt i itten 
a  a .

Vid ar e in enteringstill lle andrade in ente-
raren sa ta geno  rutan l ngs lin er ed 50  el-
lanru . Alla gelindi ider noterades sa t, i syn-
nerhet, indi ationer p  re ir h c ning. S ungande 
indi ider a  sa a art so  h rdes sa tidigt ar-
erades speci t, r att s rs il a n rst ende re ir. 

Alla obser ationer bo rdes p  lt artor och 
in or ationen er rdes sedan till art artor. Tre 
registreringar, eller en be r tad boplats, r des 

r att ett per anent re ir s ulle bo ras. Re ir-
artorna har tol ats a  in enteraren eller platsche-
en p  Ottenby gelstation, sa t unge r ra  till 

se els i tet en a  S ren S ensson p  E ologihu-
set i Lund. Denne ar ans arig r det ri st c ande 
in enteringsprogra  a  re ir arteringsytor so  
p gic  r n 1969 till itten a  1990-talet och so  
Ottenby lund d  ingic  i Ottosson . . 2012 .

Sa anlagt har 28 personer in enterat ytan i 
Ottenby lund under perioden 1972 2011. Dessa 
personer listas under Tac . Pro ytan in enterades 

en 1998, en art aterialet har inte g tt att ter-
nna.  

atabearbetning
De esta rbara l ngtidsstudier behandlar 
enbart t ttingar och antalen presenteras o tast ex-
lusi e antalet r glar. r relsens s ull 

har i i hu udsa  g ort li adant. Vi har d rtill alt 
att bea ta l ngdistans yttare so  en grupp, sa t 
stann glar, ort- och edeldistans yttare so  
en annan, gi et att antalet indi ider r n dessa t  
grupper an t n as p er as a  del is oli a pro-
cesser utan r h c ningstid. 

Arto s ttning species turno er rate  ber -
nades geno  att su an a  antalet nytill o na 
och rs unna arter ellan t  r di iderades ed 
su an a  de b da rens artantal S ensson . . 
2010 . Ett rde a  100  inneb r att inga arter 
r desa a ellan t  r. Vid 0  har inga r-
ndringar s ett i artsa ans ttningen ellan t  
r. r att statistis t testa r ndringar er tiden 

i antalet re ir och arter an ndes Spear ans rang-
orrelation rs . D  data r 1998 sa nas har i id 

trendber ningar antagit att 1999 o it dire t 
e ter 1997. Med r analys etod, Spear ans rang-
orrelation, p er as inte resultat eller tol ningar 

a  detta. Ber ningarna g ordes i GraphPad Pris  
ersion 5.04 r Windo s, GraphPad So t are, La 

Jolla Cali ornia USA, http .graphpad.co .

igur 1. In enteringsrutans position s art re tangel  p  s d-
ra Öland. Det r gr  o r det r l s ogen Ottenby lund, 
o gi en a  i hu udsa  betes ar  l usgr tt . Det ita o r -
det sydost o  lunden och ngarna r Östers n.
The position of the census plot black s uare  at the southern 
tip of the island Öland at the Swedish Baltic coast. The dark 
grey area denotes the broadleaved forest Ottenby lund”, 
which is primarily surrounded by grazed meadows light 
grey . The white area southeast of the forest and the mead-
ows is the Baltic Sea.
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esultat och diskussion
Fågeltäthet 
I geno snitt registrerades 132 gelre ir per r 
sa tliga arter edr nade  i Ottenby lund, il et 

betyder en geno snittlig gelt thet p  1509 re ir
2. r enbart t ttingar ex lusi e r glar  

ar geno snittet i Ottenby lund 129 re ir r, d. .s. 
1474 re ir 2 Tabell 1 . Denna t thet r r-
bar ed den i andra li nande l s ogso r den. I 
Dalby S ders og ar ots arande re irt thet i ge-
no snitt 9  h gre n i Ottenby lund S ensson 
2009  och i S r n ar den 8  h gre o r nat 
r n Johannesson 2005 . I gels ngsdalen ar 

doc  t theten 35  l gre n i Ottenby lund Ene-
ar . . 1994, S ensson . . 2010 . I den l n-

da l urs ogen Bialo ie a National Par  i Polen 
registrerades under ren 1995 1999 i geno snitt 
1101 re ir 2 i den est re irt ta biotopen do i-
nerad a  as al. I tre oli a in enteringsrutor ed 
e a enbo lind ar gelt theten ellan 800 och 
1000 re ir 2 Wesolo s i . . 2002, To ia-
lo c & Wesolo s i 2004 . Den geno snittliga -
gelt theten i Ottenby lund och andra ri a s ens a 
l s ogar r allts  t ligen li rdigt h g, 1000
1600 par 2 Tabell 1 , och a tis t n got h gre 
n ad so  nns i den sista lilla europeis a resten 

a  l urs og i Polen.
Den generella gelt theten i S erige r betydligt 

l gre n s . Ottosson . . 2012  upps attade ny-
ligen antalet gelpar i S erige till 70 il oner, il-
et ots arar i geno snitt unge r 170 par 2 r 

hela S eriges landareal 410 000 2 . Det nns 
re ir arteringsdata r n era andra biotoper i S e-
rige. I A arn s noterades i geno snitt 403 re ir

2 i llb r s og Ene ar . . 2004 , 89 re ir
2 p  l g llshed och 39 re ir 2 p  h g lls-

hed S ensson 2006 . Barrs ogar i Dalarna h ll i 
geno snitt 267 re ir 2 orslund 2003  och i 
S nes ordbru sbygder ar gelt theten 170 re-
ir 2 S ensson 2003 . Mogen och a  s ogsbru  

t ligen op er ad l s og r ed andra ord en 
yc et gelri  s ens  biotop.

Variation och trend i fågeltäthet
Antalet re ir i Ottenby lund hade en yc et dis-
tin t ut ec ling under de 40 ren igur 2, Tabell 
2 . Under de rsta 20 ren ade antalet re ir, o  
n ed en liten s ac a perioden 1979 1987. Un-

der perioden 1992 2011 ins ade sedan t theten 
successi t r att id periodens slut ligga p  n stan 
sa a ni  so  id in enteringens b r an. Denna 
ut ec ling r i stort sett o nd ot hur antalet 

glar i S erige r ndrades under sa a period 
Ott all . . 2009 . Perioden 1975 1995 nne-

tec nades i S erige a  en ra tig generell ins -

Tabell 1. Antalet gelarter och re ir i n gra s ens a unders ningso r den so  studerats er perioder o  
inst 25 r. Si rorna g ller enbart t ttingar ordning Passeri or es , doc  e  r glar. 

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 in ax  Medeltal in ax  
  rea alla r arter per r re ir per 2

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

A arn s1 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

gels ngsdalen4 13 41 21 954
 55 N    15 27  880 1415
Dalby5  37 32 23 1613
 55 N    18 26  1443 1889

Talen g ller de tre r d  en stare r nades. Re irt theten de r starar inte r nades ar 833 re ir 2 en stare har r nats 
ed i antalet arter r alla r . 

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 .
1Ene ar et al. 2004 , 2Johannesson 2005 , Si onsson 2008 , 3This study, 4Ene ar et al. 1994 , S ensson et al. 2010 , 

5S ensson 2009 .
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ning a  antalet glar. O nt, n r gelantalen 
d re ter ins ade ra tigt i Ottenby lund, ar de 
s ens a gelantalen stabila eller till och ed n -
got ande Ott all . . 2009 . 

Ä en r de andra lo alerna ed l nga tidsserier 
ar trenderna r unge r sa a tidsperiod oli a, 

b de sinse ellan och rt ed S erige i stort. 
I gels ngsdalen ade antalet re ir under perio-
den 1972 2009 S ensson . . 2010 , edan -
gelsa h llena i Dalby S ders og och A arn s 
inte isade n gon lar trend er perioderna 1980
2006 S ensson 2009  respe ti e 1972 1999 Ene-

ar . . 2004 . Detta isar tydligt att trenden i 
antalet glar p  en gi en plats, an ara t ligen 
oberoende a  stors aliga r ndringar, en n r ha-

bitatet till synes arit gans a o r ndrat.
Mellan rs ariationen i antalet re ir i Ottenby 

lund r st rre n i andra l ngtidsserier. Det axi-
ala antalet s gelre ir erstiger ini ian-

talet ed 192  146  bortr nat extre rdet 
r n r 1995 , att ra ed 139  i A ar-

n s Ene ar . . 2004 , 77  i gels ngsdalen 
S ensson . . 2010  och 44  i Bialo ie a We-

solo s i . . 2002 . Den h gsta ningen el-
lan t  p  arandra l ande r ar e ellertid bara 
36  i Ottenby lund, il et r indre n de 60  
och 39  so  registrerats i A arn s respe ti e 

gels ngsdalen. Mots arande rde i Bialo ie a 
ar 13  Wesolo s i . . 2002 . I stort sett aller 
rdena in i det generella nstret att ellan rs a-

riationen i gelt thet ar ed ande latitud J r-
inen 1979 . 

Variation och omsättning i artantal
Det rliga antalet gelarter i pro ytan i Ottenby 
lund u tuerade ellan 13 och 33 edel 22 . 
Medel r antalet t ttingarter uto  r a  i Ottenby 
lund ar 20. Totalt har 51 arter registrerats  so  re-
irh dande i Ottenby lund, 37 arter t ttingar uto  
r a . Mots arande si ror r yra andra l s ogs-

o r den i S erige r generellt yc et li a Tabell 
1 , trots att s l pro  ytans storle , tidsseriens l ngd 
och totala antalet re ir borde p er a rdena. 

O s ttningen a  arter, h r ber nat so  spe-
cies turno er  ellan p  arandra l ande r, a-
rierade ellan 3  och 26  i s gelsa h llet i 
Ottenby lund edel 14 , utan n n rda s ill-
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igur 2. Antal re ir t ttingar ex l. r a  per r i in ente-
ringsrutan i Ottenby lund 1972 2011 uppdelat p  l ngdis-
tans yttare s arta staplar  respe ti e stann glar, ort- och 

edeldistans yttare ita staplar . Det nns inga data 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 re ir a  t ttingar ex l. r a  i Ottenby lund uppdelat p  t  20- rsperioder. 
V rdena so  anges r orrelations oe cienten r n Spear ans rang orrelation. Ett negati t rde anger en 

ins ning er 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 re ir  0,316 ns  0,615  -0,599 
Total no. of territories
Antal re ir l ngdistans yttare 0,147 ns  0,678  -0,633  
No. of territories long-distance migrants
Antal re ir ortdistans yttare 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 l ngdistans yttare -0,237 ns  0,430 ns  -0,860 
No. of long-distance migrant species
Antal arter ortdistans yttare 0,446  0,404 ns  -0,643 
No. of short-distance migrant species
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nader ellan oli a art ategorier. gel s ngsdalen 
upp isar ett n got l gre edel, 11  2 25 ,  
S ensson . . 2010 . A arn s hade generellt 
h gre o s ttning, i geno snitt 30  8 37 , 
il et st er ed hypotesen att ariationen i 

o s ttning a  arter species turno er  r st rre 
p  nordligare breddgrader Ene ar . . 2004, J r-
inen 1979 .

öjliga lokala orsaker till variation i antal revir 
och arter i Ottenby lund
Den h ga ariationen i antalet re ir i in enterings-
rutan i Ottenby lund r r nande ed tan e p  
att yc et ri a habitat i ett sent s ede a  succes-
sionen generellt r ntas ara ttade ret ell 
& Lucas 1970 . Det nns i ra gon inga habitat-

r ndringar so  tydligt an r lara den stora a-
riationen, en n gon syste atis  do u entation 
a  habitat r ndringar ino  in enteringsrutan har 
ty rr inte g orts. 

Do h ortar ama dama och or har re o it 
t ligen talri t il et ed r att under egetatio-
nen h llits nere. Antalet d ur har e ellertid a-
rierat en hel del on Schult  1995 . Idag 2012  
upps attas intersta en a  do h ort till ca 200 
d ur tillsynings an Johan Parbo ng, muntligen . 
Under 1990-talet an antalet ha arit s  h gt so  
300 350 d ur. N r aron a  or i Ottenby lund har 
s i tat n er, r n inga alls under nga r till 
o attande s ogsbete, exe pel is 70 or ed al-
ar i a  sa t 200 di or i o tober 2006 2008 ar-

rendator Andreas Wistr , muntligen .
Hela Ottenby lund har en s rs ild s tselplan 

ino  naturreser atet Ottenby. Ett isst uttag a  
ir e sa t r ning a  sly har g orts id n gra till-
llen, bl.a. togs ca 600 e ar ur lunden under 1980- 

och 1990-talen. Runt r 2000 drabbades dessuto  
nga e ar i Ottenby lund a  e s u an  eller e -

d den  reser atsans arig H an Lund ist, munt-
ligen , en hur detta p er at glarna r o nt.

V r upp attning r att biotop ariationen totalt 
sett har arit relati t liten och att de s illnader so  

re o it ra r allt g llt under egetationen. 
P  l ng si t torde den h gre xtligheten, trots in-
grepp, angrepp och naturlig succession, arit r-
h llande is onstant. Rutans syd stra h rn gr nsar 
till de ppna lands ap so  o ger Ottenby lund, 
il et e ellertid inte er ar ge uppho  till uppen-

bara ante e ter . S ledes re o er inga arter 
ut er de so  tri s inne i den relati t slutna s ogs-
biotop so  Ottenby lund estadels best r a .

Ytterligare en a tor rd att n na r antalet 
predatorer. Sedan r dr en Vulpes vulpes under 

1990-talet i stort sett utrotats a  r s abb har gr -
ling eles meles och rd artes martes bli it 
talri a i Ottenby lund tillsynings an Johan Par-
bo ng, muntligen . Gr lingen torde r st utg ra 
ett hot ot ar h c are so  l s ngare Phyl-
loscopus trochilus, edan rden sannoli t an ha 
en betydande in er an p  antalet t ttingar so  blir 

ygga.
 Ett stort antal oli a in enterare 28  har sanno-

li t bidragit i n gon n till ariationen. Den st rs-
ta r ndringen i antalet re ir ellan p  arandra 

l ande r ar e ellertid indre i Ottenby lund 
rt ed i gels ngsdalen och i A arn s, 

d r betydligt rre in enterare arit in ol erade.

Lång- och kortdistans yttare
L ngdistans yttarna r en grupp arter so  det un-
der de senaste decennierna g tt relse is d -
ligt r, b de i S erige Ott all . . 2009  och i 

riga Europa Sanderson . . 2006 . Detta s ulle 
unna bero p  rs rade rh llanden i er-
intringso r dena, en det har oc s  reslagits 

att de p er ats a  populationsut ec lingen hos 
ortdistans yttare och stann glar . P  grund a  

successi t ildare intrar ar antalet indi ider 
a  de ld nsliga ortdistans yttarna och l ng-
distans yttarna r d r ed allt s rare att nna 
n gonstans att sl  sig ner n r de anl nder sent p  

ren Herrera 1978, O Connor 1981, Ene ar 
. . 1994 . Vi unders te d r r hur det g tt r 

gruppen l ngdistans yttare i Ottenby lund och 
rde ed andra l ngtidsstudier i S erige.

A  de 37 re o ande t ttingarterna i Ottenby 
lund r 20 l ngdistans yttare 54  och 17 stan-
nar i Europa i in luderar allts  en stann glar 
i ter en ortdistans yttare . Det geno snittliga 
antalet re ir r l ngdistans yttarna ar 54 och 
ortdistans yttarna 75 igur 2 . R nat per r har 

l ngdistans yttarna i geno snitt utg ort 42  a  
re iren ariation 32 53 . Proportionen l ngdis-
tans yttare har inte ndrats i n gon entydig ri tning 

er ren rs -0,275, p 0,09 , en den ade n -
got ra  till 1986 r att d re ter generellt ins a 
Appendix 1 . B de r ort- och l ngdistans ytta-

re ade antalet re ir ra  till itten p  1990-talet, 
r att d re ter ins a och 2011 n  li nande ni er 

so  40 r tidigare Tabell 2, igur 2 . Det anns en 
star t positi  orrelation ellan antalet re ir a  de 
b da grupperna rs 0,73, p 0,001, igur 3 . Med 
andra ord, de r det anns nga ortdistans yttare 
i Ottenby lund s  anns det oc s  nga l ngdis-
tans yttare d r och vice versa.

I Bialo ie a i Polen utg orde l ngdistans yttar-



9

Bild 1. N gra grus gar geno orsar in enteringsrutan, ust denna g str c er sig sterut r n rutans syd stra h rn.
Bilden tagen 9 a  2012. 

 few dirt roads cross the census plot. Picture taken 9 ay 2012.

Bild 2. Sa a oti  so  bild 1, nu ed ullt ut ec lat l er  och rodig under egetation. Bilden tagen 5 uli 2012. 
Same site as above, now with fully developed vegetation. Picture taken 5 July 2012.
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Bild 4. Sa a oti  so  bild 3, en tagen 11 r senare 5 uli 2012 . Notera att en del indre tr d och bus ar 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 r in enteringsrutan s  typis a ppna e s ogen, ed under egetation a  br en. Bilden tagen so aren 2001. 
Typical open oak forest. Picture taken in the summer of 2001.
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na endast 25  a  det totala antalet re irh llande 
indi ider, edan ots arande si ror r Ottenby 
lund ar 42 , gels ngsdalen 47  och A ar-
n s 50 . Detta st er t ligen l erens ed 
hypotesen att proportionen l ngdistans yttare ar 

ed ande breddgrad Herrera 1978, O Connor 
1981 . Notera doc  att i gels ngsdalen ins ade 
andelen l ngdistans yttare ra tigt under under-
s ningsperioden, r n unge r 60  under tidigt 
1950-tal till bara unge r 38  nappt 60 r senare 
S ensson . . 2010 . 

B de i Ottenby lund och i A arn s anns en 
positi  orrelation ellan antalet ort- och l ngdis-
tans yttare, edan orrelationen i gels ngsda-
len ar negati . r den sistn nda lo alen har det 

reslagits att det negati a sa bandet s ulle unna 
bero p  on urrens ellan grupperna Ene ar 

. . 1994 . Detta s ulle d  oc s  unna r lara 
den l ngsi tiga ins ningen i proportionen l ng-
distans yttare i gels ngsdalen. Denna r laring 
l r doc  inte g lla r Ottenby lund och A arn s. 

gelsa h llet i A arn s har antagits ara o t-
tat, antagligen p  grund a  stor der ariation so  
hindrar sa h llet att uppn  sitt carrying capacity  
Ene ar . . 2004 . Att detta s ulle g lla en r 

det yc et gelt ta Ottenby lund r nog indre 
sannoli t. Sa ariationen ellan antalet l ng- och 
ortdistans yttare i Ottenby lund indi erar att det 
r lo ala a torer so  best er det h c ande be-

st ndets storle  ett gi et r.
Den rliga andelen l ngdistans yttande arter 

bland t ttingarna i Ottenby lund har arierat stort 
35 67 . Li t nstret r antalet re ir s  ade 

antalet arter b de hos l ng- och ortdistans yttarna 
ra  till itten p  1990-talet, r att d re ter ins-
a och 2011 n  li nande ni er so  40 r tidigare 
Tabell 2, igur 4 . 

Enskilda arter
H r l er en ort geno g ng a  n gra ens ilda ar-
ters re o st och trender. J relser g rs r st 

ed de nationella trenderna i S erige, s  so  de 
ra g r a  de ria pun trutterna ino  S ens  -

geltaxering Lindstr  . . 2012a . Dessa rutter 
t c er perioden 1975 2011 och g ller i hu udsa  
Syds erige. r relsens s ull har i ber nat 
trender er tiden ed Spear ans rang orrelation, 
b de r antalet re ir id Ottenby och r rsindex 

r pun trutterna. De ens ilda arternas rliga antal 
presenteras i Appendix 1.

De esta gelsa h llen i te pererade o r den 
ara teriseras a  n gra  yc et anliga arter 

sa t nga indre anliga arter S ensson 2006 . 
Detta g ller en r Ottenby lund. Bo n  och l -
s ngare har tillsa ans utg ort i geno snitt 40  
a  antalet par i Ottenby lund 24 52 . Propor-
tionen r so  ntat h gre n den r S erige i sin 
helhet, d r de t  arterna tillsa ans utg r 31  
a  alla glar Ottosson . . 2012 . I A arn s 
r doc  do inansen r de t  talri aste arterna i 

llb r s ogen, d. .s. l s ngare och berg n  
Fringilla montifringilla, nnu st rre. Dessa t  ar-
ter utg orde uppe ot 60  a  gelparen d r Ene-

ar . . 2004 . 
Bara sex arter har unnits representerade alla r 

i Ottenby lund. ruto  bo n  och l s ngare r 
det tr dpipl r a nthus trivialis, h r s ngare Hip-
polais icterina, tr dg rdss ngare Sylvia borin och 
gr  ugsnappare uscicapa striata. Bortsett r n 
ensta a r 1 3  har en oltrast Turdus merula, 
s arth tta Sylvia atricapilla, gr ns ngare Phyl-
loscopus sibilatri , bl es Cyanistes caeruleus, 
talgoxe, tr d rypare Certhia familiaris och stare 
Sturnus vulgaris h c at rligen.

FIG 3
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igur 3. Sa bandet ellan antalet re ir a  l ng- L  respe -
ti e ortdistans yttare S  i in enteringsrutan 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 t ttingar ex l. r a  per r i in ente-
ringsrutan i Ottenby lund 1972 2011 uppdelat p  l ngdis-
tans yttare s arta staplar  respe ti e stann glar, ort- och 

edeldistans yttare ita staplar . Det nns inga data 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 r dessa tretton arter id Ottenby 
erensst de inte ed trenderna r S erige i 
rigt rs 0,203, p 0,50 . Det so  h nt en art i 

S erige i stort har allts  inte n d ndigt is s ett i 
Ottenby lund. I Ottenby lund ar det doc  bara tre 
arter so  upp isade signi anta r ndringar i an-
tal er de 40 ren. Alla tre ade i antal  s arth t-
ta rs 0,44, p 0,005 , tr dg rdss ngare rs 0,42, 
p 0,008  och stare rs 0,40, p 0,011 . Alla dessa 
tre hade en topp runt r 2000 och har upptr tt i 
l gre antal d re ter. 

Den utan t e an do inerande arten i Ottenby 
lund r bo n en. Arten r anses ha arit relati t 
stabil under den a tuella 40- rsperioden, en o  
en iss ins ning har s ett p  senare r. I S erige 
har arten ins at s agt en tydligt p  pun trut-
terna.

L s ngaren a  den sydliga rasen trochilus , 
so  ibland arit n stan li a talri  so  bo n en, 
hade l nge en positi  trend i Ottenby lund. Denna 
br ts doc  abrupt ed en drastis  ins ning i it-
ten a  2000-talet. Ä en p  pun trutterna har arten 

ins at i antal.
T  arter har at l ngsi tigt i antal b de i Ot-

tenby lund och i S erige, n ligen bl es och 
s arth tta, och en art har ins at l ngsi tigt, n -
ligen tr dpipl r a. Den senare ar so  talri ast i 
Ottenby lund 1987 1991, en er ar nu ha stabi-
liserat sig p  sa a l ga ni  so  p  1970-talet. 

r t  andra arter pe ar trenderna i otsatt ri t-
ning. Koltrasten har at i antal i S erige, edan 
trenden i Ottenby lund r s agt negati . Staren, en 
a  landets stora rlorare de senaste decennierna, 
har ha t en signi ant stigande trend i Ottenby 
lund. Staren ar under ett par r p  1990-talet a -
tis t den talri aste h c geln i in enteringsrutan i 
Ottenby lund. Den l ngsi tigt positi a trenden till 
trots har doc  arten ins at betydligt i antal de se-
naste 10 ren.

lera arter har andrat in och etablerat sig i o -
r det under de 40 studie ren. G rds ygen Trog-
lodytes troglodytes h c ade nappt alls de rsta 
e ton ren, en har sedan etablerat en stabil po-

pulation ed upp till 9 re ir. Arten har, till l d 
a  rh d erle nad under ilda intrar, at 
ra tigt so  h c gel i S erige under 2000-ta-

let. Under ett par str nga intrar i slutet a  un-
ders ningsperioden deci erades e ellertid den 
s ens a sta en ra tigt, s  en i Ottenby lund. 
Den sydliga grans ngaren Phylloscopus c. colly-
bita r en annan sentida in andrare so  re o  
i stort sett rligen i rutan ed 1 3 re ir under ren 
1985 1999. Med tan e p  artens enor a sentida 
expansion i Syds erige r det d r r r ligt att 

ingen gel h llit re ir 2005 2011. Gulspar en 
h c ade r rsta g ngen i o r det 1988 r att 
d re ter ha arit n stan rlig, ed so  est 7 par. 
Arten har d re ot ins at i S erige under sa a 
period. N t c an, so  l ngsi tigt at i S erige, 
registrerades rsta g ngen so  h c gel i Otten-
byrutan 1990, och har sedan dess re o it de 

esta r ed 1 2 par.
Det nns ingen anlig art so  rs unnit under 

de 40 ren, en an an notera att ringdu a, s -
des rla, b r trast, taltrast och s art it ugsnap-
pare setts taligt, o  alls, de senaste tio ren.

Slutsats
Antalet re ir i Ottenby lund har i geno snitt arit 

yc et h gt, runt 1500 par 2, il et be ster bil-
den a  dell s ogen so  en a  ra est gel-
ri a biotoper. r ndringen i antal re ir er tiden, 

ed en generell ning under de rsta 20 ren, 
l t a  en generell ins ning de senaste 20 ren, 
l er inte den generella trenden i S erige. Li as  
r ens ilda arter l er trenderna i Ottenby lund 

inte de nationella trenderna. Proportionen l ngdis-
tans yttare r ndrade sig inte p  n got ar ant 
s tt er ren. Var det nga ortdistans yttare i 
unders ningso r det ar det oc s  nga l ng-
distans yttare. Detta antyder att l ngdistans yttar-
na so  grupp inte issgynnats och att de inte hel-
ler p er as negati t a  antalet ortdistans yttare.

Tack 
l ande personer in enterade pro ytan i Ottenby 

lund ellan 1972 och 2011  Holger Stenson och 
Claes-G ran Lindhol  1972 , Christer Wahlstr  
1973 , G ran Ceder all 1973 1974 , Jan Öster-

berg 1975 , B rn Sandgren 1976 , G ran Wallin-
der 1977 1982 , Lars-Å e Persson 1983 , Daniel 
Green 1984 1985 , M rten Ha ar 1986 , Peter 
Sieurin 1987 , Ul  Ottosson 1988 , Kristian Jo-
hansson 1988 och 1990 , Johan Engstr  1989 , 
Ja ob Loh  1991 , To ie S oog 1992 , Ni las 
Hol ist 1993 , Tho as E erlid 1994 , Patri  
Rh nnstad 1994 1995 , Richard Ott all 1996
1997 , Daniel Bengtsson 1999 2001 , Martin 
Ster ander 2001 , Mattias Ull an 2002 , Andre-
as Wed an 2003 , Gabriel Nore i  2004 2006 
och 2008 , Ronny Mal  2007 , Magnus Bladh 
2009 sa t Linus Hedh 2010 2011. Ett stort och 
ar t tac  till alla dessa, sa t till Gabriel Nore i  
r h lp ed ra tagande a  art aterial. Detta 

r eddelande no. 265 r n Ottenby gelstation.
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Summary
Se eral series o  standardised long-ter  bird sur-
eys exist in S eden. Through territory apping, 

based on repeated isits during spring, the nu ber 
o  territories per species in a speci c area is de-
ter ined. The longest unbro en series co es ro  
Scania, southern ost S eden, here gels ngs-
dalen Bird Song Valley  has been sur eyed on 
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an annual basis since 1953 Ene ar et al. 1994, En-
e ar & Thorner 2003, Thorner 2004, 2007, S en-
sson et al. 2010 . Other si ilar studies ha e been 
carried out near A arn s, southern Lappland, in 
subalpine birch orest since 1963, Ene ar et al. 
2004  and on upland tundra since 1964, S ensson 
2006 , in the broadlea ed orest S r n, id-S e-
den since 1965, Johannesson 2005, Si onsson 
2008 , and in Dalby S ders og, Scania 15 seasons 
o er 27 years 1980 2006, S ensson 2009 .

At the national le el, S edish bird populations 
are onitored by point counts and line transects 
Lindstr  et al. 2012a , as ell as ith stand-

ardised counting o  igrating birds at i portant 
igration sites such as Ottenby Lindstr  et al. 

2012b  and alsterbo Karlsson et al. 2002, K el-
l n 2011 . 

At Ottenby, on the southern ost tip o  Öland in 
the Baltic Sea, breeding and igrating birds ha e 
been studied yearly since the bird obser atory as 
ounded in 1946 Danielsson et al. 1947, H ort & 

Lindhol  1978, Lindstr  et al. 2012b . Each year 
since 1972, the nu ber o  territories and species 
in a designated area in the rich broadlea ed orest 
o  Ottenby lund has been studied. The results are 
presented here, and co pared ith si ilar studies 
in S eden and Poland.

Location, habitat and properties of the study site
The study site is a 350 250  s uare in the id-
dle part o  the 2.5 2 broadlea ed orest o  Ot-
tenby lund, approxi ately 2  north o  the 
southern ost tip o  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 reser e and ro  
the 1st o  April through August the public is not 
allo ed to al  outside roads and signed trac s in 
the area. 

The habitat is representati e or Ottenby lund, 
being open and do inated by oa  uercus robur 
o  arying ages. Alder lnus incata glutinosa, 
aspen Populus tremula and birch Betula pendula 
are also i portant ele ents E sta  et al. 1997 . 
Willo s Sali  sp. occur in etter parts and the un-
derstory egetation consists ainly o  ha thorn, 
blac berry, brac en and grass. 

Survey method
Territory apping has been carried out according 
to S ensson 1975 . The area is isited ten ti es 

ro  id-May to id-June. The apping period 
has been chosen so that all species that occur in 
the plot ha e arri ed to their breeding sites. On 
each isit, the obser er slo ly al s along a grid 
syste  o  lines 50  apart. All birds are ar ed 
out on eld aps, especially indi iduals indicat-
ing a territory. Si ultaneously singing indi iduals 
o  the sa e species are noted as such, in order to 
detect neighbouring territories. ield aps are later 
con erted to species aps, in hich three registra-
tions, or a nest, count as a per anent territory. In 
total 28 persons ha e carried out the sur eys during 
the period 1972 2011.

Processing of data
Because other si ilar studies ha e dealt ostly 

ith passerines excluding cor ids , so did e. 
Long-distance igrants ha e been considered one 
group, to be co pared ith residents, short- and 

ediu -distance igrants co bined. The reason 
or this grouping is that the t o groups ay be a -
ected by partly di erent causes outside the breed-

ing season. 
Species turno er rate as calculated as the su  

o  ne  and disappearing species bet een t o 
successi e years, di ided by the su  o  the total 
nu ber o  species during both years S ensson et 
al. 2010 . Trends o er ti e in the nu ber o  ter-
ritories and species ere analysed using Spear an 
ran  correlation rs . Analyses ere ade in Graph-
Pad Pris  ersion 5.04 or Windo s, GraphPad 
So t are, La Jolla Cali ornia USA, http .
graphpad.co .

Bird density 
On a erage 132 bird territories per year all species  

ere registered in Ottenby lund, hich result in a 
density o  1509 territories 2. When only passer-
ines except cor ids  ere considered, the density 

as 1474 territories 2 Table 1 . This is co pa-
rable to other S edish broadlea ed orests, such as 
Dalby S ders og S ensson 2009  and S r n re-
calculated ro  Johannesson 2005 . Ho e er, the 
density in gels ngsdalen as 35  lo er than 
in Ottenby lund Ene ar et al. 1994, S ensson et 
al. 2010 . Interestingly, the ell no n pri e al 
orest o  Bialo ie a National Par  in Poland had 

a lo er density. During the years 1995 1999 on 
a erage 1101 territories 2 ere registered in the 
richest habitat do inated by ash alder Wesolo-

s i et al. 2002, To ialo c & Wesolo s i 2004 . 
The total bird co unity in S eden has recently 
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been esti ated to 70 illion pairs, hich eans, 
on a erage, 170 territories 2 Ottosson et al. 
2012 . Clearly, broadlea ed orests in southern 
S eden constitute a ery rich bird habitat.

Variation and trends in bird density
The nu ber o  territories in Ottenby lund had a 
distincti e de elop ent during the 40 years ig-
ure 2, Table 2 . During the rst 20 years, the nu -
bers increased, except or a dip during 1979 1987. 
Then, during the period o  1992 2011, the den-
sity gradually decreased and ended at al ost the 
sa e le el as in the beginning o  the sur ey. This 
progress is largely in erted to the de elop ent o  
the nu ber o  birds at the national le el Ott all 
et al. 2009 . There as generally a signi cant de-
crease in S edish bird nu bers during 1975 1995, 
but therea ter the nu bers ha e been ostly stable, 
or e en increasing.

Se eral o  the other long-ter  study localities 
sho ed trends that di er bet een each other as 

ell as co pared to national trends. or exa ple, 
the nu ber o  territories in gels ngsdalen in-
creased signi cantly during the period 1972 2009 
S ensson et al. 2010 . This is a clear indication 

that local trends in bird nu bers ay 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 ariation in nu ber o  territories in the 
sur ey plot o  Ottenby lund is surprising in the 
light o  the act that rich habitats in a late stage 
o  succession are generally supposed to be satu-
rated ret ell & Lucas 1970 . We cannot see any 
changes in habitat that could explain the large ari-
ation, although it should be stated that no syste at-
ic docu entation o  habitat changes has been done. 

Nu erous allo  Deer ama dama and cattle 
ha e ept the understory egetation lo . Ho e er, 
the nu ber o  ani als has aried uite a lot on 
Schult  1995 . At present 2012 , the inter popu-
lation o  allo  Deer is esti ated to 200 indi idu-
als Johan Parbo ng, pers. comm. . The nu ber o  
cattle has uctuated bet een 0 and 200 indi iduals 
Andreas Wistr , pers. comm. .

Being part o  Ottenby Nature Reser e, Ottenby 
lund has a speci c anage ent plan, including 

ood har esting and clearing o  un anted  eg-
etation. or exa ple, 600 oa s ere re o ed ro  
the hole orest o  Ottenby lund during the 1980 s 
and 1990 s. Around year 2000, any oa s ere hit 

by sudden oa  death  H an Lund ist, pers. 
comm. . Ho  this ha e a ected the bird co u-
nity is un no n.

The nu ber o  predators is also orth ention-
ing. Since the Red ox Vulpes vulpes as al ost 
extirpated by scabies during the 1990s, European 
Badger eles meles and European Pine Marten 

artes martes ha e beco e nu erous in Ottenby 
lund Johan Parbo ng, pers. comm. . The badger is 

ostly a threat to species breeding on the ground, 
e.g. Willo  Warbler Phylloscopus trochilus, 

hereas the arten ay ha e a signi cant e ect 
also on tree breeding species.

 A large nu ber o  eld or ers 28  could pos-
sibly cause so e ariation. Ho e er, the largest 
change in nu ber o  territories bet een succes-
si e years as s aller than in gels ngsdalen and 
A arn s, here uch e er eld or ers ha e 
been in ol ed.

Long- and short-distance migrants
As a group, the long-distance igrants ha e aced 
less a ourable circu stances co pared to short-
distance igrants and residents, both in S eden 
Ott all et al. 2009  and in the rest o  Europe 
Sanderson et al. 2006 . O  the 37 passerine spe-

cies breeding in Ottenby lund, 20 54  are long-
distance igrants and 17 stay in Europe during 
the inter. The yearly proportion o  long-distance 

igrant territories has on a erage been 42  ari-
ation 32 53 . There is no clear trend o er the 
years rs -0.275, p 0.09 , although the proportion 
increased slightly up to 1986, a ter hich there as 
a general decrease Appendix 1 . The nu ber o  
both long- and short-distance igrant territories 
increased up to the iddle o  the 1990s, but in 
2011 the nu bers had gradually decreased do n 
to si ilar le els as 40 years earlier Table 2, ig-
ure 2 . There as a signi cant positi e correlation 
bet een the t o groups rs 0.73, p 0.001, igure 
3 , i.e. high nu bers o  long- and short-distance 

igrant territories occurred si ultaneously, and 
ice ersa. The nu ber o  long- and short-distance 
igrant species sho ed si ilar patterns as the 

nu ber o  territories Table 2, igure 4 .

Individual species
The nu ber o  territories per species and year is 
presented in Appendix 1. Most bird co unities 
in te perate regions are characteri ed by a e  
abundant species and any less co on S en-
sson 2006 . This is also true or Ottenby lund. 
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Cha nch Fringilla coelebs and Willo  Warbler 
together ha e ade up on a erage 40  24 52  
o  the nu ber o  territories. These t o species also 

a e up 31  o  all birds in S eden Ottosson et 
al. 2012 .
Except or Cha nch and Willo  Warbler, only 
our species ha e been represented all years in 

Ottenby lund  Tree Pipit nthus trivialis, Icterine 
Warbler Hippolais icterina, Garden Warbler Sylvia 
borin and Spotted lycatcher uscicapa striata.
As or the hole bird co unity, the trends or 
the 13 ost co on species in Ottenby lund as 

o ten di erent ro  the national trends rs 0.203, 
p 0.50 . Only three species in Ottenby lund 
sho ed a signi cant trend o er the 40 years. All 

ere increasing  Blac cap Sylvia atricapilla 
rs 0.44, p 0.005 , Garden Warbler rs 0.42, 

p 0.008  and Co on Starling Sturnus vulgaris 
rs 0.40, p 0.011 . Ho e er, they all pea ed 

around year 2000 and ha e since then occurred in 
lo er nu bers.
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Appendix 1. Antal re ir a  oli a arter ino  in enteringsrutan i Ottenby lund under perioden 1972 2011. Det nns inga data 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 Scandina ian ountain chain li e the other 
parts o  northern ennoscandia is rich in la es 
and ires and is accordingly an i portant breed-
ing area or any ater o l species. It is also 
the estern ost area o  se eral northern species 

hich are spread ro  ennoscandia in the est 
all o er northern Russia to the east. E en i  it as 

ell no n that rich ater o l populations ere 
breeding in northern ennoscandia, there ere no 
large-scale sur eys until the 1970s. In 1971, the 
Nordic Council or Wildli e Research NKV  or-
gani ed the rst sur ey, hich as co pleted in 
1972 1975 Haapanen & Nilsson 1979 . During 
the our years syste atic aerial sur eys co ered 
all o  northern ennoscandia  in Nor ay south to 
68 N, in S eden to 65 N and in inland to 64 N. 

Whereas staging and intering ater o l are 
regularly sur eyed on an annual basis in southern 
S eden Nilsson 2008 , there has been no urther 
syste atic sur ey o  the breeding ater o l popu-
lations in northern S eden until 2009. In this year 

e got the possibility to a e a ne  sur ey o  the 
S edish ountain chain and re isited the old sur-
ey lines and special study areas o  the pre ious 

sur ey. In this paper e co pare 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 ater o l populations 
o  the northern parts o  ennoscandia south to 65  N 
in S eden  ere sur eyed or the rst ti e. In 2009, a 
ne  sur ey as underta en in the S edish part o  the 

ountain chain. Censuses ere per or ed ro  the air 
in transects o  5 5  s uares and in special areas. The 
distribution o  the di erent species as largely si ilar 
bet een the t o periods but there ere a nu ber o  di -
erences on the regional le el. Most species had ore or 

less the sa e population si es but there ere so e ari-
ation in the di erent parts o  the ountains. Three spe-
cies sho ed clear increases bet een the periods. Cygnus 

cygnus had the sa e increase in the ountain chain as in 
the rest o  the country. elanitta nigra as about our 
ti es as co on in 2009 co pared to the 1970s and 

ergus merganser also had higher counts in 2009. ela-
nitta fusca decreased ar edly in the ountain 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 

Recei ed 24 Otcober 2012, Accepted 19 No e ber 2012, Editor  S. S ensson

ro  2009 ith the 1972 1975 data to see hat 
changes had occurred in the distribution and nu -
bers o  the breeding ater o l populations o er 
the 35 year period bet een the t o sur eys.

Study region
The present study co ers the S edish part o  the 

ountain chain and the ad oining parts o  lo er 
land to the east o  the ountain chain ithin the 
pro ince o  Lapland le t o  the blac  line in ig-
ure 1 . The or er sur ey in 1972 1975 co ered 
the entire area to the Baltic coast the hole ap 
in igure 1  as ell as extensi e areas in north-
ern Nor ay and inland Haapanen & Nilsson 
1979 . During the old sur ey, the Lapland part o  
the ountain chain as split into tree sub-regions 
A C in igure 1 , hich ere all co ered during 

the ne  sur ey. The total area included in the three 
sub-regions as 49 500 2. All areas are ainly 
co ered by ountains. 

Sub-region A northern sub-region  has so e 
high ountain areas, but a larger part, especially 
in the north consists o  lo -lying ells and plateaus 
at a le el o  about 400 600  a.s.l. There is only 
little coni erous orest in the ost lo -lying parts. 
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Subalpine birch oods and alpine egetation are 
the predo inant egetation types. About 9  o  this 
sub-region is co ered by ater and the la es are 

ostly rather s all. Most ires in the ountain 
area are o  the palsa peatland type, but there are 
so e o  the aapa en type at the border to the or-
est regions, especially in the S aun a nature reser e 
special area 7 .

Sub-region B iddle sub-region  is a high 
ountain area, including the highest ountains in 

S eden ith la es up to 1200 .a.s.l. La es co er 
11  o  this sub-region and there are 16 larger la es 

ith an area o  ore than 100 2. About one third 
o  the sub-region is orest ith a onation ro  
birch to coni ers in the deep alleys and along the 
eastern border.

Sub-region C southern sub-region , hich is the 
southern ost sub-region has lo er ountains ith 

etlands ostly at an altitude o  600 800 .a.s.l. 
Water co ers 6  o  the area. As in the other parts 

igure 1. Map o  northern ost S eden sho ing the area sur eyed in 2009, co ering the Lapland part o  the ountain chain 
and neighboring areas. The ap also sho s the di ision into sub-regions used in the 1972 1975 sur ey Haapanen & Nilsson 
1979 , sur ey lines yello  and the special study areas red, nu bers in blac . Alpine areas abo e tree line  are sho n 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 edgivande i2012 0911.
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o  the ountain chain ost la es are typically oli-
gotrophic but there are so e richer la es in areas 

ith ore basic bedroc s. Although alpine habi-
tats predo inate, orest co er is approaching hal  
o  the sub-region ith considerable ele ents o  
coni ers in the lo er and eastern parts.

or a ore detailed description o  the di erent 
sub-regions ith statistics o  the co erage o  di -
erent egetation types, ires and la es etc. see 

Haapanen & Nilsson 1979 . Typical etland habi-
tats are illustrated ith photos in igure 2. 

aterial and methods
To be able to calculate total populations or the di -
erent species and to be able to co pare the spe-

cies distributions ith habitat actors, a syste  o  
transects ere laid out o er the entire northern en-
noscandia, using the UTM-syste . ollo ing the 
north- est to south-east diagonals o  the 100 100 

 s uares o  this re erence syste , s uares 5 5 
 in si e and connected to each other in their 

corners, ere used. In the old sur ey, the transects 
extended ro  the Nor egian border to the Bal-
tic coast, gi ing a 5  co erage o  the entire area. 
To obtain a better co erage in the ountain chain 

ith its uch ore ariable habitats, and in the 
ire areas ust to the east o  the ountain chain, 

additional transects ere laid out bet een the ain 
transects, thus yielding a co erage o  10 ,. The 
geographical positions o  the transects used in the 
current study can be seen in igure 1.

In addition to the transects, a syste  o  special 
study areas as set up in i portant ater o l habi-
tats to study annual ariation o  ater o l popula-
tions. These areas co ered di erent habitat types 
and ere sur eyed each o  the our initial years 
1972 1975 and 2009. The geographical positions 
o  the special study areas can be ound in igure 1. 
All in all, 34 such areas ere established but in this 
study they ha e been grouped into 10 larger areas, 
o  hich 8 nu bers 1 8 in igure 1  are included 
in the analysis o  population changes. The di erent 
special study areas are exe pli ed ith photos and 
short descriptions in igure 2.

During the sur eys all ater areas and other 
etlands ithin each transect s uare ere co ered 

ro  an aircra t allo ing all suitable ater o l 
habitats in the areas to be sur eyed e ciently. In 
1972 1975 a xed- inged CESSNA 172 and 185 

ere used or the sur eys, hereas a s all helicop-
ter as used in 2009. The total ying ti e or the 
2009 sur ey as 45 hours or details or 1972-75, 
se Haapanen & Nilsson 1979 . During the sur eys, 

e ere ying at a lo  altitude 50 70  ith 
a lo  speed o er the ater areas and etlands. I  
birds could not be directly identi ed and counted, 
the area as circled until a good count and iden-
ti cation could be obtained. T o experienced ob-
ser ers per or ed the aerial sur ey and the ront 
obser er besides the pilot ept trac  o  the na i-
gation ithin the s uares. During the 2009 sur ey 

e had the ad antage o  using a GPS to docu ent 
the trac  o  ights hereas this technology as not 
a ailable in the earlier sur eys.

All obser ations ere registered on a dictaphone 
ith in or ation o  species, nu ber o  pairs, 

nu ber o  ales and e ales in each group and any 
special obser ations. The obser ations ere later 
trans erred to a database. We considered counts o  
pairs and ales in groups o  1 3 ales as an indi-
cation or the nu ber o  pairs o  each species in the 
s uares areas. Pure ale groups ith ore than 3 
birds ere not included in the pair esti ates.

In all, 210 s uares ere situated in the region 
that as co ered in this study. During the sur eys 
in 1973 1975 all etlands in 38 high-altitude 
s uares ere co pletely co ered in ice at the ti e 
o  the sur ey and an additional 9 s uares did not 
ha e any ater areas high ountains . During 
2009 e sur eyed 114 s uares  65 high altitude 
s uares ere not co ered due to lac  o  ater areas 
or due to being totally ro en, and 31 s uares ere 
not co ered due to other reasons ilitary ight re-
strictions etc. . 

The special study areas ere sur eyed in a an-
ner si ilar to that used or the transect s uares. 
These areas ere selected to represent di erent 
i portant ater o l habitats and di erent parts o  
Lapland. The areas 1 8 igure 1  ere sur eyed 
in each o  the our years 1972 1975 and in 2009, 

hereas areas 9 and 10 ere counted in 2009 and 
at so e other occasions.

E en ith the ethod used here, here all po-
tential ater o l areas ithin the sur eyed s uares 
and special study areas ere co ered as closely 
as possible, there are ar ed di erences in the 
detectability o  the di erent species ro  the air. 
During the 1972 1975 sur ey Haapanen & Nils-
son 1979 , extensi e co parisons o  e ciency 
bet een ground and aerial counts, di erent aerial 
cre s and xed- inged airplanes and helicopters, 

ere conducted. These co parisons produced spe-
cies-speci c correction actors or esti ating total 
populations. Si ilar e ciency studies ha e been 

ade by Nilsson 1975  and Martinson & Kac yn-
s i 1967 . Ho e er, the results ro  these co -
parisons sho ed that there is little di erence o  
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1 T rnas n 2 S dra A ar llet

3 T l e aure  B r llet 4 K ic o

5 P re  och Ku es agge 6 Rapadalen

7 S aun a  Kaitu 8 Ta a uo a Ts tso Pirti s uo a
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igure 2. Exa ples o  di erent ater o l habitats ithin the special study areas in the Lapland part o  the S edish ountain 
chain. or geographical position o  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 la e in the birch orest one ith an archipelago, surrounded by large ire areas ith nu erous la es 
o  di erent si es. 
T rnas 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 ith nu erous la es o  arious si es in the lo  alpine one. 
S. A ar llet är en alpin platå med talrika sjöar av olika storlek i den lågalpina zonen.

3. Tjålmejaure – Björkfjället is a plateau in the lo  alpine one ith a large nu ber o  s all la es and so e larger shallo  la es. 
T l e aure  B r llet är en platå i den lågalpina zonen med talrika småsjöar och några store, grunda sjöar.

4. vickjokk is a delta area in the coni erous one ed by ri ers ro  the high alpine areas o  the Sare  national par . It has 
any rich s all ponds and la es. 

K ic o  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 t o areas in the border one o  the high alpine areas o  Sare  and a alley in the Sare  oun-
tains, respecti ely. P re  is in the lo  alpine one, Ku es agge in the iddle alpine one. Both areas are characteri ed by a 
large nu ber o  s all la es in a rather barren area. 
P re  och Ku es agge 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 ountain alley co ing ro  the high alpine areas o  Sare  national par . The alley opens up in a 
large delta ith any pools and s all la es and ith rich sedi ents ro  the glaciers in the high ountains. 
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 o  the large S aun a nature reser e extending or a ast area to the east o  the ountain chain 
including large nu bers o  s all rich la es and large ires o  the aapa type. It extends ro  the lo er birch orest one close 
to the ountains to the coni erous one. 
S aun a  Kaitu  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-li e areas in the northern ost part o  the S edish ountain chain 
characteri ed by large areas o  palsa peatland ith nu erous s all ponds and shallo  la es. 
Ta a uo a Ts tso Pirti s uo a är stora tundralika områden i den nordligaste delen av den svenska fjällkedjan kän-
netecknade av stora palsmyrar med talrika dammar och småsjöar.

9. uddus is a national par  in the coni erous one ith large ires o  aapa type and nu erous s all la es and ponds. 
Muddus är en nationalpark i barrskogsregionen med stora myrar av aapa-typ och talrika småsjöar och dammar.

10. Peskehaure and neighboring la es are open large oligotrophic la es close to high ountains and the area only includes 
s aller areas ith shallo  ater. 
Pes ehaure med angränsande sjöar är stora oligotrofa sjöar nära de höga fjällen och omfattar endast mindre områden med 
grunt vatten.

9 Muddus 10 Pes ehaure



112

sur ey e ciency bet een xed- inged airplanes 
and helicopters. 

The ti ing o  the sur eys is crucial or the re-
sults especially in the ountain chain, here there 
are large altitudinal di erences bet een areas and 
accordingly also large di erences in the ti ing o  
ice elting. Duc s nor ally stay in pairs only or 
a short period a ter arri al to the breeding grounds. 
Shortly a ter their arri al the pairs spread out and 
the ales lea e the incubating e ales to tend or 
the sel es. 

In the 1972 1975, sur eys ere underta en o er 
a longer ti e-span, allo ing di erent altitudinal 
areas to be isited at the opti al sur ey ti e. In 
2009 this as not possible all sur eys ere un-
derta en during the period 9 16 June  and so e 
areas ere there ore sur eyed so e hat too early 
or the higher altitudes to be ade uately co ered. 

This ainly a ected sub-region B, here any o  
the higher la es ere co ered by ice at the ti e o  
the sur ey. As the ai  o  the 2009 sur ey as to 
co pare the counts ith those o  the earlier sur ey 
or the hole ountain region, the ti ing is not 

crucial as the duc s going or higher altitudes are 
ound during the sur eys o  ore lo -lying areas 
ith open la es, but ti ing ill o  course a ect 

the detailed distribution o  the ater o l. Suitable 
staging areas east o  the ountains or the birds 
ai ing to higher areas ere ell co ered in the 
sur eys. 

esults and discussion
The distribution patterns o  the ore co on 
and ide-spread species in 2009 are co pared 

ith those o  1973 1975 in igure 3. Nu ber o  
pairs and s uares ith obser ation is gi en in Ta-
ble 1. or distribution aps or the entire northern 
S eden in 1972 1975, see Haapanen & Nilsson 
1979 . Nu erical data on each species and each 

special study area are gi en in Table 2, hereas 
igure 4 presents totals or the special study areas 

co ered all years. The results are described in ore 
detail and discussed belo  or each species.

The sur eys o  the special study areas during the 
rst sur ey period, 1972 1975, re ealed ar ed 
uctuations in nu ber o  pairs bet een the di er-

ent years igure 4  or so e species, hereas oth-
er species sho ed ore consistent nu bers. The 
data ro  the special areas per it a ore detailed 
analysis o  the changes ANOVA, correlated sa -
ples . Generally, this analysis also indicates that the 
nu ber o  changes are co parati ely e  or hid-
den in t o uch noise. Nine species gi e proba-

bilities that are ar ro  signi cant 4,7 1.9 . Only 
t o changes are signi cant bet een the old and 
ne  sur eys. It is the increases o  the Blac  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 di -
erence bet een the years o  the 1970s but all these 
our years di er signi cantly ro  2009 Tu ey 

HSD tests . In t o species, Goldeneye increase  
and Vel et Scoter decline  the test probability is 
approaching signi cance.

The ore co on species ill be co ented 
on belo , hereas e re er to the Tables or the 
less co on species.

Wigeon nas penelope
The Wigeon is the only species o  dabbling duc s 
seen in a su cient nu ber o  s uares or ean-
ing ul co parisons bet een the t o ti e periods. 
In 2009 the southern subregion sho ed the highest 
representation o  Wigeons hereas they ere ost 
co on in the northern sub-region in 1973 1975. 
There ere ar ed di erences bet een di erent 
special study areas. Nu bers counted in the south 

ere relati ely lo , but the counts in 2009 ere 
higher than in the 1970s. or the t o a or delta 
areas studied, K ic o  and Rapadalen Table 2 , 

ar ed di erences ere ound. At K ic o  the 
count as higher in 2009 co pared to the 1970s, 

hereas the count at Rapadalen had changed in 
the opposite direction. In S aun a Kaitu  and 
in the Ts tso Ta a uo a areas the nu ber o  
Wigeons as ar edly lo er in 2009 co pared to 
the 1970s.

Scaup ythya marila
or the Scaup the southern part do inated the dis-

tribution in the transects, especially during the rst 
sur ey, hereas so e ore Scaups ere ound in 
the north during the second sur ey. The co bined 
counts in the special study areas and transects 
sho  si ilar population le els   in the t o periods. 
Mar ed di erences ere ho e er ound bet een 
the di erent special study areas. In the southern 
areas 1 3 , the Scaup as less co on in 2009 
in T rnas n 1 , hereas nu bers ere higher in 
S A ar llet 2 . T l e aure 3  had relati ely 
si ilar nu bers in both ti e periods. Nu bers 

ere relati ely high in Rapadalen 6  in 2009 co -
pared to the earlier sur eys, hereas Scaups ere 
less co on in 2009 both in the S aun a Kaitu  
7  and the Ts tso Ta a uo a 8  areas, i.e. 

there see s to be a decline in the northern areas, 
hereas the species as on the sa e le el in the 

south. 
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Tu ted Duc  ythya fuligula
The Tu ted Duc  had a ne  distribution pattern in 
2009. There as a distribution gap in sub-region 
B in the 1973 1975 sur ey, hereas no such gap 

as ound in the 2009 sur ey. The Tu ted Duc  
as ound in the la es up to the highest altitudes 

o  ice- ree areas. Since the total nu bers counted 
did not di er uch, the change ust partly be a 
re-distribution.

Tu ted Duc  counts, especially in so e special 
study areas indicate an increase bet een the t o 
ti e periods. The ean total or special areas 1  6 
increased ar edly bet een the t o periods ro  
27 to 224, hereas on the other hand the co bined 

ean or areas 7 and 8 decresed ro  193 to 120 
pairs. A ery high count in Rapadalen 6  in 2009 

as probably related to the ice-co erage in high-
er altitudes this year  see also the relati ely high 
count here or the Scaup in 2009. This aggregation 
o  Tu ted Duc  pairs in a aiting area  close to 
the high ountain area could in uence the o erall 
esti ate or the species. Due to the possible e ect 
o  Tu ted Duc s aiting or the ice to brea  up in 
so e special areas it is uncertain hether the in-
crease noted is in line ith the increase that has 
been ound in the inter indices or the species 
Nilsson 2008  or erely due to local e ects. 

Goldeneye Bucephala clangula
The Goldeneye is ainly a species o  the orest 
one and is ell spread o er ost parts o  north-

ern ost S eden. It as ell represented in the al-
leys and birch orests o  the ountain chain in both 
sur eys and no ar ed changes in distribution or 
nu bers ere ound.

Long-tailed Duc  Clangula hyemalis
The Long-tailed Duc  is a species con ned to 
the alpine one and especially to areas ith s all 
la es and ponds such as the palsa peatlands in the 
northern ost part o  the ountain chain. In the 
southern sub-region, only one occurrence as 
recorded in both sur eys. But in the iddle sub-
region, not a single count as ade in 2009, co -
pared to a do en o  occurrences in 1972 1975. 
This absence ro  the transects in the iddle sub-
region as ost probably an e ect o  the ti ing 
o  the sur eys. In 2009 e had the possibility to 
sur ey the higher ele ations during only a single 
day hen the breeding la es ere still to a large 
extent ro en. In 2009 e ound a concentration 
o  no less than 29 pairs o  Long-tailed Duc  in a 
large la e Pes ehaure  in special study area 10 

ithin the iddle sub-region, here they appar-

ently aited or the breeding la es to be ree o  
ice.   

In the Long-tailed Duc , the transects sho ed a 
lo er total or 2009 than in the early period. This 

as ost li ely caused by ice-co erage in, espe-
cially, the southern and iddle subregion. The 
co parisons o  sur eys in the special study areas 
also sho ed so e hat lo er nu bers in 2009 
co pared to the 1970s, but not ar edly so. So e 
o  the la es entioned abo e, here Long-tailed 
Duc s ai ing or the higher la es gathered aiting 
or the ice to brea , ere included in the special 

study areas. 
The higher la es at P re Ku es agge 5  on 

the border to the high-alpine areas o  Sare  ere 
ostly ice- ree but still had no Long-tailed Duc s. 

The nu ber o  the Long-tailed Duc s in the palsa 
peatlands at Ts tso-Ta a uo a 8 , hich or  
one o  the a or habitats or the species in the 
S edish ountain chain, as lo er in 2009 co -
pared to three o  the our study years in the 1970s.

Vel et Scoter elanitta fusca
The Vel et Scoter, had undergone a drastic change, 
ro  ha ing been spread o er al ost the hole 

study region in 1972 1975 to being recorded at 
only a e  sites in the southern and iddle sub-
regions in 2009.

or the transects the nu ber o  pairs counted 
decreased ro  56 to 19, hereas the decrease or 
the special study areas as ro  85 95 pairs to 
about 60 pairs. This decrease as ound in all ar-
eas except T l e aure B r llet 3 , here the 
population le el as the sa e in the t o periods. 
In the Ts tso Ta a uo a 8  area, not a single 
pair as ound in 2009 co pared to 19 30 in the 
earlier census.

This species has its ain inland distribution 
in the ountain chain, ith only scattered pairs 
ound in the orest regions in the 1970s Haapanen 

& Nilsson 1979 . As or the Co on Scoter e 
ha e no ne  data elucidating the situation in the 
orest one. The Vel et Scoter is also a breeding 

bird in the archipelagos o  the Baltic coast. The 
o erall trend or the species in S eden is a ery 

ar ed decrease o er the last 30 years Ott all 
et.al. 2009 .

Co on Scoter elanitta nigra
The Co on Scoter as si ilarly distributed 
o er the entire study region during both sur eys 
but occurred in any ore s uares in 2009 than 
in 1973 1975. Nu erically it as about e ti es 

ore co on in the latter period co pared to the 
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igure 3. The distribution o  di erent ater o l species at the sur eys 1972 1975 and 2009. The nu ber o  pairs in each 
s uare is sho n by the si e o  the sy bols. The area est o  the blac  line as sur eyed.
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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 edgivande i2012 0911.
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rst periods. The ar ed increase as ound in all 
areas except the t o delta areas K ic o  4  and 
Rapadalen 6  and P re -Ku es agge in Sare  
5 .

E en i  the Co on Scoter has its ain dis-
tribution in the ountain chain ith the highest 
densities in the alpine and subalpine ones, it as 
also idely distributed in the boreal orest one to 
the east o  the ountain chain in the sur ey o  the 
1970s Haapanen & Nilsson 1979 . Un ortunately 
there are no recent data a ailable on the situation 
or the species in the orest one. In 1972 1975, 

the northern ost area sub-region D in Haapanen 
& Nilsson 1979  o  the orest one had the sa e 
nu ber o  Co on Scoters as the southern sub-
region in the ountain chain. 

There are no data a ailable on the population 
de elop ent o  the Co on Scoter ro  other 
breeding areas or ro  the intering areas. It ay 
be noted, that there as a docu ented change in 
the distribution o  the Co on Scoter in inland 
during the decades be ore the 1972 1975 sur ey. 
In the boreal one o  inland the species as a 
co on breeder during the early years o  the or-

er century Meri allio 1958 , hereas relati ely 
e  ere breeding in these areas during the 1970s 
see also Haapanen 1966 .

Goosander ergus merganser
The Goosander as about e ually and idely dis-
tributed during both sur eys, but the nu ber o  
pairs in 2009 as a lot higher than in the or er 
period. Also the counts ro  the special study ar-
eas indicate an increase bet een the t o periods. 
Nu bers counted during the 1970s ere uite lo . 
The increase as locali ed to so e areas  T rnas-

n 1 , B r llet T l e aure 3  and S aun a
Kaitu  7 , hereas the other areas had lo  counts 
in both ti e periods. The Goosander belongs to the 
species hich are co ered by the ater o l counts 
in the inter, but these counts do not gi e any clear 
indications o  any increase in the population o er 
the period co ered here. 

Red-breasted Merganser ergus serrator
In 1973 1975, the Red-breasted Merganser oc-
curred in all three sub-regions, hereas in 2009, 
the records ere concentrated in the southern 
sub-region ith no or e  records in the iddle 
and northern sub-regions. In the special study ar-
eas the nu ber o  pairs as lo er in 2009 than 
in the 1970s, hereas no change as ound in the 
transect counts. Nu bers counted in the special 
study areas as generally too lo  or analysis, but 

in the S aun a Kaitu  area 7  high totals ere 
ound in t o years in the 1970s, but the other years 

sho ed lo  counts. The reasons or this ariation 
are not no n.

Whooper S an Cygnus cygnus
The Whooper S an is ainly a species o  the orest 
one but the distribution also extends into the al-

leys o  the ountain chain and there are i portant 
populations in so e ire areas at the oothills o  
the ountains. The transect counts sho ed an in-
crease ro  4 to 16 pairs, hereas the total nu ber 
o  pairs in the special study areas only increased 
ro  26 35 to 47 pairs. The di erence in the rate 

o  increase bet een the t o datasets is related to 
the inclusion o  the S aun a-Kaitu  7  area a ong 
the special study areas. When the Whooper S an 
population in S eden as at its lo est le el about 
20 pairs  during the 1920s, S aun a as the ain 
re uge or the species Nilsson et al. 1998 . In the 
1970s bet een 15 and 23 pairs ean 20  ere 
ound here. In 2009 the nu ber o  pairs had in-

creased to 34. or the Whooper S an, there is also 
a sur ey a ailable ro  1997 Nilsson et al. 1998 . 
In the S aun a Kaitu  7  area there ere about 27 
pairs in 1997. In Muddus national par  9  25 pairs 

ere ound in 1997 co pared to 22 in 2009.
With the exception o  the large ire co plexes 

in S aun a-Kaitu  7  and Muddus 9 , the tran-
sects and special study areas co ered in the co -
parisions here are ore or less arginal areas or 
the Whooper S an, hich has its ain distribu-
tion ithin the boreal one. In recent years there 
has been a ar ed increase in the population o  
Whooper S ans in S eden. In 1997 a national sur-
ey o  the Whooper S an as underta en and the 

population in the entire pro inces o  V sterbotten 
and Norrbotten a ounted to 2775 pairs co pared 
to 310 during the 1972 1975 sur ey Haapanen & 
Nilsson 1979, Nilsson et al. 1998 . The increase in 
the ountain chain is a re ection o  this general 
population increase o  the species.
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igure 4. Total nu ber o  pairs counted o  di erent species in the special study areas o  the S edish ountain 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 nu ber o  pairs counted o  the di erent species in the parts o  the transects counted both in 
1973 1975 and in 2009 together ith the nu ber o  s uares in hich the species as ound.
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 S uares Pairs S uares
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
Tu ted Duc  ythya fuligula 125 33 136 27
Goldeneye Bucephala clangula 72 25 93 25
Long-tailed Duc  Clangula hyemalis 33 14 11 5
Vel et Scoter elanitta fusca 56 14 19 3
Co on Scoter elanitta nigra 56 24 219 37

elanitta sp 35  51 
Red-breasted Merganser ergus serrator 29 17 29 10
Goosander ergus merganser 26 14 41 18
Whooper S an Cygnus cygnus 3 4 16 10
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Table 2. Nu ber o  pairs o  the di erent species counted in special study areas or groups o  such areas in 
1972 1975 and 2009. or the geographical position o  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.

allard Anas platyrhynchos 1972 1973 1974 1975 2009
T rnas n 1  4 8 3 2 1
S A ar llet 2  1 3 0 1 1
B r llet  T l e aure 3  4 0 2 1 4
K ic o  delta 4  2 7 3 1 5
P re   Ku es agge 5  0 0 0 0 0
Rapadalen 6  0 6 8 1 6
S aun a  Kaitu  7  5 0 0 9 7
Ts tso-Pirti s uo a-Ta a uo a 8  0 0 0 0 2
Teal Anas crecca 1972 1973 1974 1975 2009
T rnas n 1  0 1 6 7 11
S A ar llet 2  8 0 0 0 3
B r llet  T l e aure 3  6 1 3 3 4
K ic o  delta 4  0 4 10 1 0
P re   Ku es agge 5  0 1 0 0 1
Rapadalen 6  15 6 12 7 14
S aun a  Kaitu  7  23 15 15 38 2
Ts tso-Pirti s uo a-Ta a uo a 8  21 10 17 31 9
Wigeon Anas penelope 1972 1973 1974 1975 2009
T rnas n 1  5 6 2 8 14
S A ar llet 2  0 0 1 2 3
B r llet  T l e aure 3  3 2 5 5 13
K ic o  delta 4  14 9 20 13 34
P re   Ku es agge 5  1 2 6 5 0
Rapadalen 6  64 107 34 76 42
S aun a  Kaitu  7  12 15 15 79 6
Ts tso-Pirti s uo a-Ta a uo a 8  57 45 39 52 7
Pintail Anas acuta 1972 1973 1974 1975 2009
T rnas n 1  1 0 0 0 0
S A ar llet 2  0 0 0 0 0
B r llet  T l e aure 3  1 0 0 1 0
K ic o  delta 4  0 0 0 0 0
P re   Ku es agge 5  0 0 1 0 0
Rapadalen 6  0 1 1 1 8
S aun a  Kaitu  7  0 0 3 0 0
Ts tso-Pirti s uo a-Ta a uo a 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
T rnas n 1  22 11 14 18 6
S A ar llet 2  0 0 3 15 10
B r llet  T l e aure 3  27 33 37 41 33
K ic o  delta 4  2 0 0 3 2
P re   Ku es agge 5  5 3 11 13 3
Rapadalen 6  2 19 16 23 32
S aun a  Kaitu  7  25 21 28 21 13
Ts tso-Pirti s uo a-Ta a uo a 8  18 63 44 64 16
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Tufted Duck Aythya fuligula 1972 1973 1974 1975 2009
T rnas n 1  3 5 7 15 41
S A ar llet 2  6 2 2 2 9
B r llet  T l e aure 3  1 1 5 5 35
K ic o  delta 4  4 1 6 0 20
P re   Ku es agge 5  11 3 3 2 15
Rapadalen 6  12 3 9 1 104
S aun a  Kaitu  7  69 62 43 161 59
Ts tso-Pirti s uo a-Ta a uo a 8  144 131 60 101 61
Goldeneye ucephala clangula 1972 1973 1974 1975 2009
T rnas n 1  0 0 0 7 0
S A ar llet 2  2 1 0 4 2
B r llet  T l e aure 3  0 11 0 14 4
K ic o  delta 4  7 14 8 6 5
P re   Ku es agge 5  2 0 1 3 0
Rapadalen 6  1 6 4 6 10
S aun a  Kaitu  7  11 17 15 39 27
Ts tso-Pirti s uo a-Ta a uo a 8  6 1 1 0 6

ong-tailed Duck Clangula hyemalis 1972 1973 1974 1975 2009
T rnas n 1  1 2 2 3 0
S A ar llet 2  0 2 8 2 3
B r llet  T l e aure 3  6 0 15 4 10
K ic o  delta 4  0 0 0 0 0
P re   Ku es agge 5  3 11 11 5 0
Rapadalen 6  2 5 0 0 1
S aun a  Kaitu  7  2 8 9 20 4
Ts tso-Pirti s uo a-Ta a uo a 8  92 95 83 58 51

elvet Scoter elanitta fusca 1972 1973 1974 1975 2009
T rnas n 1  7 25 20 29 12
S A ar llet 2  1 2 2 18 2
B r llet  T l e aure 3  18 15 15 32 31
K ic o  delta 4  3 1 1 1 0
P re   Ku es agge 5  15 1 2 5 0
Rapadalen 6  0 0 0 0 7
S aun a  Kaitu  7  12 18 18 52 5
Ts tso-Pirti s uo a-Ta a uo a 8  30 27 23 19 0
Common Scoter elanitta nigra 1972 1973 1974 1975 2009
T rnas n 1  30 20 18 29 91
S A ar llet 2  8 0 12 11 23
B r llet  T l e aure 3  16 12 36 32 161
K ic o  delta 4  3 6 3 2 1
P re   Ku es agge 5  3 1 9 5 10
Rapadalen 6  1 1 0 0 6
S aun a  Kaitu  7  25 34 48 75 112
Ts tso-Pirti s uo a-Ta a uo a 8  36 28 17 26 88

Table 2 continued



124

ed-breasted merganser ergus serrator 1972 1973 1974 1975 2009
T rnas n 1  0 1 0 0 2
S A ar llet 2  0 0 2 3 0
B r llet  T l e aure 3  0 1 7 7 2
K ic o  delta 4  0 1 2 1 0
P re   Ku es agge 5  1 1 3 0 0
Rapadalen 6  0 1 0 0 1
S aun a  Kaitu  7  3 6 16 38 3
Ts tso-Pirti s uo a-Ta a uo a 8  1 3 7 1 1
Goosander ergus merganser 1972 1973 1974 1975 2009
T rnas n 1  0 2 0 1 11
S A ar llet 2  0 0 0 1 3
B r llet  T l e aure 3  2 0 2 1 16
K ic o  delta 4  3 2 0 0 3
P re   Ku es agge 5  1 1 4 0 1
Rapadalen 6  2 1 0 0 4
S aun a  Kaitu  7  3 4 2 8 13
Ts tso-Pirti s uo a-Ta a uo a 8  0 0 2 1 5
Smew ergus albellus 1972 1973 1974 1975 2009
T rnas n 1  0 1 0 0 0
Whooper Swan Cygnsu cygnus 1972 1973 1974 1975 2009
T rnas n 1  0 0 0 0 1
S A ar llet 2  0 0 0 0 0
B r llet  T l e aure 3  0 0 0 0 0
K ic o  delta 4  0 0 0 0 0
P re   Ku es agge 5  0 0 0 0 1
Rapadalen 6  2 2 0 2 1
S aun a  Kaitu  7  15 23 19 23 34
Ts tso-Pirti s uo a-Ta a uo a 8  9 5 8 10 13

Table 2 continued
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Sammanfattning
Den s andina is a ll ed an li so  andra delar 
a  norra ennos andien r ri  p  s ar och yrar 
och utg r d r ed ett i tigt h c ningso r de r 

nga t ar sberoende arter. O r det r oc s  
den stligaste delen a  utbredningso r det r 

nga nordliga arter so  r spridda r n S andi-
na ien er hela norra Ryssland sterut. Trots detta 
geno rdes den rsta ersi tliga in enteringen 
a  o r des and gel auna rst under ren 1972
1975 Haapanen & Nilsson 1979 . Under dessa 
yra r t c tes Nord alotten s derut ner till 68o N i 

Norge, 65o i S erige och 64o i inland.
E ter den rsta in enteringen har o r det inte 

unnat in enteras rr n 2009, d  i c  lighet 
att ter in entera den s ens a delen i ll ed an. 
I denna uppsats r i resultaten r n in ente-
ringen 2009 ed den ldre in enteringen r att 
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astst lla e . r ndringar i utbredning och popu-
lationsstorle  r and glarna i den norra delen a  
den s ens a ll ed an.

Undersökningsområde
Den geno rda in enteringen 2009 t c er den del 
a  den s ens a ll ed an so  ligger ino  Lapp-
land sa t de angr sande o r dena n r ast ster 
o  ll ed an. O r dets utstr c ning ra g r 
a  artan i igur 1. Totalt o attar det unders ta 
o r det 49500 2. Vid Nord alottin enteringen 
1972 1975 delades o r det in i tre regioner A C

A har n gra h gre ll, en regionen best r till 
stor del a  l g ll och plat er ca 400 600  .h. 
O r det har talri a s s ar och stora delar r 
t c ta a  idstr c ta yrar. De esta yrar s rs ilt 
i den norra delen och ot llen r pals yrar, en 
i den s dra delen ter nns den stora S aun a yren 
so  r a  den s. . aapa-typen.

B o attar de h ga llen bl.a. i nationalpar s-
o r det ring Sare . I regionen nns nga st rre 
s ar ruto  s s arna, il a o ta r gans a at-
tiga.

C  r den sydligaste regionen ed l gre ll och 
nga t ar er p  en h d a  600  800 . h. De 

esta s ar r oligotro a, en det nns oc s  en del 
ri are s ar i regionen.

Oli a habitattyper i unders ningso r det illus-
treras i igur 2 ed oton r n oli a specialo r -
den.

aterial och metodik
r att unna ber na populationsstorle arna r 

de oli a arterna och r att studera deras habitat-
al organiserades Nord alottin enteringen so  en 

lin etaxering a  5 5  rutor e ter diagonalerna i 
100 100  rutorna i UTM-syste et. P  detta s tt 
erh lls en t c ningsgrad p  5 . I ll ed an lades 
en extra in enteringslin e ellan de rsta ar id 
en t c ningsgrad p  10  erh lls. 

ruto  in enteringslin erna etablerades oc s  
ett antal specialo r den. Dessa ar ursprungligen 
34, en grupperades h r i 10 enheter igur 1 , 
ara  o r de 1 8 utnytt ades i relserna el-

lan perioderna. De 10 specialo r dena bes ri s i 
igur 2, so  oc s  isar typis a and gelhabitat.
Vid in enteringarna spanades sa tliga atten-

o r den och t ar er ino  rutorna och speci-
alo r dena a  r n lu ten. 1972 1975 utnytt ades 
anliga h g ingade ygplan CESSNA 172 och 

195 , edan en indre heli opter an ndes 2009. 
Antalet ygti ar 2009 uppgic  till 45. Vid in-

enteringarna g i er sa tliga o r den ed 
l g hastighet och p  en l g 50 70  h d. O  
s  beh des g i runt obser erade glar r att 
unna astst lla arten s ert. Vid in enteringen 

2009 do u enterades yg gen ed GPS. Sa t-
liga obser ationer talades in p  di ta on och er-

rdes senare till en databas. Vid analyserna betra -
tades obser ationer a  par sa t hanar i grupper o  
1 3 so  indi ation p  antalet par i resp. ruta eller 
specialo r de. r ytterligare bes ri ningar h n-
isas till Nilsson & Haapanen 1979 .
Totalt o attade de tre delo r dena 210 rutor 

i in enteringslin erna. Vid in enteringarna 1973
1975 ar 38 rutor i den h galpina delen helt ist c -
ta, edan 9 rutor helt sa nade atten. Vid in ente-
ringen 2009 in enterades 114 rutor, edan 65 h gt 
bel gna rutor antingen sa nade atten eller ar is-
belagda. Ytterligare 31 rutor unde inte t c as p  
grund a  ygrestri tioner ilit r ningar etc. .

In enteringarna 1972 1975 geno rdes under 
en utstr c t tidsperiod, ar r det ar ligt att 
anpassa ygningarna e ter isl get i llen. In en-
teringarna 2009 geno rdes under en oncentre-
rad period 9 16 uni  och o  d r r r tidigt r 
de h gre bel gna o r dena. r relserna p  
det regionala planet har detta inte s  stor betydelse. 
H c ande nder p  g till de h gre o r dena ter-
anns d  p  l gre bel gna s ar och o  att t c as 

a  in enteringarna i alla all, en detta aterial r 
lite indre l pat r analys a  utbredningen p  
detal ni . 

Resultat och diskussion
Utbredningen i ll ed an r de anligaste och 

er spridda arterna id in enteringen 2009 illus-
treras i ig. 3, d r de rs ed in enteringen 
under 1972 1975. r rande utbrednings ar-
tor r hela Nord alotten h n isas till Haapanen & 
Nilsson 1979 . 

En del s illnader i utbredning unde onstateras 
ellan de b da in enteringstill llena. Vid in ente-

ringen 2009 ar exe pel is bl sanden er spridd i 
de sydligare delarna rt ed de nordligare de-
larna a  unders ningso r det. Bland dy nder-
na unde onstateras att berganden, s orren och 
s rtan hade gans a li artad utbredning ellan de 
b da in enteringstill llena, en stora s illnader i 
antal noterades ellan s rta och s orre se ned-
an . D re ot onstaterades en n utbredning i 

ll ed an r igg, il en ar d ligt spridd i den 
ellersta delen region B  id den tidigare in en-

teringen. r al geln r bilden r n 2009 inte helt 
representati  p  detal ni  e terso  nga h gre 
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bel gna s ar d r al geln re o  1972 1975 ar 
rusna id bes et 2009. 

S ngs anens all nna spridning ra g r oc s  
a  de h r presenterade in enteringarna. Arten -
re o er i hu udsa  i s ogslandet, en utbred-
ningen str c er sig in i dalarna i ll ed an. Arten 
ar betydligt er spridd 2009 n id den rsta in-
enteringen.
Vid in enteringen a  specialo r dena under 

1972 1975 onstaterades betydande u tuatio-
ner ellan ren r ett antal arter, edan andra 
arter isade en er stabil ni  under yra rsperio-
den igur 4 . r issa arter isade in entering-
arna ino  de oli a specialo r dena ibland oli a 

nster Tabell 2 . I relserna ellan de b da 
tidsperioderna har i an nt oss b de a  data r n 
specialo r dena igur 4, Tabell 2  och lin etax-
eringarna Tabell 1 . 

r de tre anligaste si nderna gr sand, ric a 
och bl sand isar de sa antagna resultaten r n 
in enteringarna inga lara s illnader ellan de 
b da in enteringarna. D re ot unde betydande 
s illnader onstateras ellan oli a delo r den r 
bl sanden. Vid in enteringen 2009 ar bl sanden 
betydligt anligare i K ic o  deltat rt ed 
1972 1975, edan det o nda rh llandet un-
de onstateras r Rapadalen.

Berganden isade totalt sa a best ndsni  
r b da perioderna, en lo alt tyder resultaten 

p  en nedg ng i de nordligaste o r dena. r ig-
gen onstaterades en ad population i ll ed an 

ellan de b da in enteringarna, il en e . an 
h n ras till en oncentration a  iggar till issa 
o r den, d r de ntade p  att h gre s ar s ulle 
bli is ria. Knipan re o er hu udsa ligen i 
s ogslandet, en re o er oc s  i lldalarna, 
d r den isade unge r sa a ni  id de b da in-
enteringstill llena.

N r det g ller al geln har s righeterna ed 
isl get i h gre l gen under 2009 redan n nts. In-
enteringarna 2009 isade i stort sett sa a ni  

so  under 1972 1975, en i artens hu udo r de 
p  tundrao r dena id Ts tso och Ta a uo a 
o r de 8  ar antalet al gelpar 2009 l gre n r 

tre a  de yra unders nings ren 1972 1975.
S orren isade ett a i ande nster r n -

riga studerade arter. Arten ar l spridd er hela 
ll ed an och antalet par ber nades ara unge r 

e  g nger h gre n id in enteringen 1972 1975. 
Ö ningen ar geno g ende r alla specialo r -
den ed undantag r de b da stora deltao r dena 
id K ic o  och Rapadalen sa t P re -Ku es-
agge i Sare . D re ot onstaterades en betydande 

nedg ng r s rtan i hela det unders ta o r det.
Bland s ra arna onstaterades a se rt h gre 

antal stors ra ar i issa o r den 2009 rt 
ed den tidigare in enteringen. D re ot notera-

des inga er betydande s illnader ellan de b da 
perioderna r s s ra en.

S ngs anen isade sa an ning ellan pe-
rioderna so  noterats r landet so  helhet och 
so  onstaterades id en in entering a  hela Norr-
botten och V sterbotten 1997 Nilsson et al 1998 . 
Ö ningen i specialo r dena ar inte li a ar ant 
so  r lin erna, il et beror p  att S aun a och 
Muddus ing r, d s. de o r den so  ort arande 
hyste s ngs anar n r best ndet ar p  sin l gsta 
ni .

Sa an attnings is an an onstatera att in-
enteringarna inte isade n gra st rre r ndringar 

i utbredning och antal i den lappl nds a ll ed an 
r de esta arter ellan de b da in enteringarna. 

Undantagen r r st s rta, s orre och s ngs an 
sa t i iss n stors ra e, il a dis uterats o an. 
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Abstract

Introduction
eathers ear out through constant use so birds 

ha e to replace the . Most birds replace their pri-
ary and secondary ing eathers one or t o at a 

ti e so that their po er o  ight is not drastically 
i paired. S ans, geese and duc s, ho e er, shed 
their ing eathers all at once and conse uently 
lose the po er o  ight or a period. The Whoop-
er S an Cygnus cygnus oults its ing eathers 
ro  late June to the iddle o  Septe ber and is 
ightless or about 5 6 ee s De en e  1935, 

Boi o & Ka pe-Persson 2012, Julius Mor nas 
unpubl. . A ong ild o l, breeding birds usually 

oult their ing eathers on their breeding grounds 
and non-breeders in su er congregations. The 
Whooper S an atures slo ly and rst breeding 
is usually at the age o  4 6 years Einarsson 1996 . 
A high proportion o  the population there ore con-
sists o  non-breeding birds. About t o thirds o  the 
population does not atte pt to breed in each year 
Gar arsson & S arph insson 1984, Haapanen 

1991, Rees et al. 1991, Einarsson 1996, Schadilo  
et al. 2002, Bra il 2003 .

Non-breeders o  ost s an species gather in 
oc s and undergo ing oult 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 S ans Cygnus cygnus ere re-
corded oulting or the rst ti e in Lat ia in 1989, in 
Estonia in 1993 and in Lithuania in 1997. Moulting has 
been recorded at 13 sites, three in Estonia and e each in 
Lat ia and Lithuania, but not at all in South S eden. The 
total nu ber o  oulting non-breeders increased ro  
at least 83 birds in 2003 to at least 187 birds in 2012. 
The a ority o  the ar ed birds ound oulting as 
non-breeders in the Baltic States usually originated ro  

oulting sites  ithin 25 , the others ro  countries, 
including Ger any and Poland, situated to the south o  
the oulting site. Distances bet een sites o  hatching or 
breeding and oulting or these t o groups ranged 0 81 

 and 191 836 , respecti ely. When caught or ring-

ing, 40  ere 2nd calendar year birds, the others older. 
Li e-histories o  Whooper S ans ar ed as oulters, or 
ound oulting, in the Baltic States ere used to discuss 

the lac  o  no n oulting sites in South S eden.
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grounds Bra il 2003 . Ho e er, Whooper S ans 
in the Baltic region do not t this general pattern. 
No ass- oulting sites ha e been located in en-
noscandia  only groups o  local birds nu bering up 
to 18 indi iduals in large ire co plexes ha e been 
recorded Haapanen 1991, Lei  Nilsson in litt. . 
These groups cannot account or all non-breeding 
birds, as the nu ber o  breeding pairs in S eden 
and inland nu bers ore than 10,400 V is nen 
et al. 2011, Ottosson et al. 2012 . It is sur ised that 
the ennoscandian birds oult in highly producti e 

etlands in Russia Bee an 1998 , ost li ely in 
the Ar hangels  Region Boi o & Ka pe-Persson 
2012  but, except or one innish bird ound oult-
ing on the Kanin Peninsula Lit in & Gurto aya 
2003  and three Lat ian birds ound oulting in 
the Ar hangels  Region Boi o & Ka pe-Persson 
2012 , concrete e idence is lac ing ransson & 
Pettersson 2001, Val a a et al. 2012 . In the Baltic 
States and Poland, on the other hand, there is at 
least one oulting site or ore than 20 indi iduals 
in each country Luigu e et al. 2002, Boi o 2008, 
Wieloch & Si ora 2008, Mor nas et al. 2010 .

Non-breeding Whooper S ans that oult in the 
Baltic States ay be birds unable to underta e a 
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oult igration to Russia. In ured birds and birds 
in poor physical condition, unable to carry through 
a long-distance igration, are o ten orced to re-

ain here they are. There are se eral exa ples o  
geese ha ing both bred and oulted in their in-
ter uarters Ka pe-Persson 2010 . Also Whooper 
S ans ro  naturalised populations, or instance 
the Ger an Bauer & Woog 2008 , ight oult 
in the Baltic States. Other reasons or species to 
change their traditional northern oulting grounds 
in a our o  areas situated closer to the breed-
ing grounds are o erpopulation in the traditional 

oulting areas, changes at southern latitudes pro-
oting oulting there and chance e ents. 
The nu ber o  Whooper S ans breeding in 

South S eden, the part o  S eden situated at the 

sa e latitudes as the Baltic States, increased ro  
about 650 pairs in 1997 Axbrin  1999  to about 
800 pairs in 2011 Ottosson et al. 2012 . The in-
crease in the non-breeding seg ent o  the popula-
tion during the sa e period o  ti e is esti ated to 
ha e been ro  about 2,600 birds to about 3,200 
birds. In spite o  such large nu bers o  non-breed-
ing birds, there are no no n oulting sites in 
South S eden Lei  Nilsson in litt. .

Species that oult all ight eathers at the sa e 
ti e ha e t o ain re uire ents hile they are 

ightless  a supply o  nutritious ood and sa ety 
ro  predators. Areas ul lling these re uire ents 

are or ost larger-si ed species ound north o  
their breeding grounds. Long-distance oult i-
gration is the nor  a ong geese O en 1980  but 
has only recently been docu ented in the Whooper 
S an Boi o & Ka pe-Persson 2012 . The Kanin 
Peninsula, oulting area o  i portance or ore 
than a century De en e  1935, Lit in & Gur-
to aya 2003, Alexander Kondratye  & Konstantin 
Lit in pers. co . , is a good exa ple o  hat the 

oulting Whooper S an re uires. Except in the 
north, the peninsula is a at, lo -lying, arshy tun-
dra plain, rich in ood or the s ans, unpopulated 
and i possible to access on oot or by boat. Though 

uch s aller in si e, the large ire co plexes 
used or oulting in ennoscandia rese ble the 
a ore- entioned area. In South S eden, the large 
nu ber o  breeding Whooper S an pairs e idence 
the existence o  potential oulting sites, because 
breeding birds oult their ing eathers hile rear-
ing young. The Whooper S an is strongly territo-
rial, ho e er, and de ends a nest site and an area 
around it or the pair and their young to eed in 
Kear 1972 . Other s ans are o  that reason rarely 
ound in a ater-body here a Whooper S an pair 

breeds. Are there any other suitable sites
Our ai  as to gi e a co plete description o  

distribution and nu bers o  oulting non-breeding 
Whooper S ans in the Baltic States, and to a e 
a preli inary analysis o  the li e-histories o  in-
di iduals ar ed, or ar ed indi iduals ound 

oulting, at the di erent oulting sites in these 
countries. inally, e anted to no  i  a co -
bination o  these data could elucidate hy there is 
no no n oulting site or non-breeding Whooper 
S ans in South S eden.

aterial and methods
Pre- oult, oult and post- oult periods ere de-

ned as 1 May 28 June, 29 June 14 Septe ber 
and 15 Septe ber 31 October, respecti ely Boi o 

igure 1. Sites in the Baltic States here oulting o  non-
breeding Whooper S ans ha e been recorded. 1. Hapsalu 
Bay, 2. Matsalu Bay, 3. P rnu Bay, 4. Kaltene Riga Bay , 
5. La e Ka ieris, 6. Nagli shponds, 7. S runda shponds,  
8. Sati i shponds, 9. Balto i Vo e shponds, 10. Raseiniai 

shponds, 11. Visbarai shponds, 12. Bir eta shponds, 13. 
A ilegi a shponds.
Lokaler i Baltikum där ickehäckande sångsvanar har kon-
staterats rugga. 1. Hapsalubukten, 2. atsalubukten, . Pär-
nubukten, 4. altene Rigabukten  5. a ierissjön, 6. Nagli 
fiskdammar,  7. Skrunda fiskdammar, . Sati i fiskdammar, 
9. Baltoji Voke fiskdammar, 10. Raseiniai fiskdammar, 11. 
Visbarai fiskdammar, 12. Birveta fiskdammar, 1 . kvilegija 
fiskdammar.
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& Ka pe-Persson 2012  and the oulting season 
as 1May 31 October.

In or ation on the nu bers o  oulting non-
breeding Whooper S ans at di erent sites in the 
Baltic States ere obtained ro  a literature search 
and ro  eld sur eys. ield or  as underta en 
in Lat ia by the second author DB  during the 
years 2003 2012 inclusi e and in Lithuania by the 
third author JM  during the years 2008 2012 in-
clusi e. Supple entary data ere obtained ro  
ornithologists.

A total o  94 non-breeding Whooper S ans 
caught in Lat ia, 18 in Lithuania and t o in Es-
tonia ere tted ith nec  collars through 2012 
Table 1 . The ast a ority o  these ere ringed at 

S runda shponds in estern Lat ia Table 1, ig-
ure 1 . All birds ere at ringing di ided into t o 
age categories, 2nd calendar year and adult. Each 
collar had a 4-digit alphanu erical code readable 
at a distance o  50 300  ith a 20 60x telescope 
under nor al eld conditions. Si ilarly, a total 
o  45 breeding adults and 604 cygnets caught in 
Lat ia ere tted ith nec  collars during 2004
2010. The range o  sites here breeders and cyg-
nets ere caught re ects the breeding distribution 
o  the species across Lat ia Boi o & Ka pe-Pers-
son 2010 . In Lithuania, 9 breeders and 136 cyg-
nets ere collared during 2008 2010 Mor nas et 
al. 2010 . Si ilar ringing pro ects started in Poland 
in 1983 Wieloch & C y  2008  and in Ger any in 
1998 Degen & Heinic e 2007 .

Re-sightings o  birds ar ed in Lat ia ere gen-
erated by appealing or in or ation on the ho e 
page o  the Lat ian Ornithological Society LOB  
and on the European colour-ring birding  ebsite 

.cr-birding.be. Bet een No e ber 2008 and 
March 2010 obser ers ere as ed to enter their re-
sighting data ia the colour ring reporting ebsite 

.cr-birding.nl, and ro  April 2010 on ards 
ia .geese.org. Re-sightings o  Lithuanian 

birds ere obtained by reports to the pro ect co-
ordinator JM  and ro  No e ber 2011 on ards 
ia .geese.org. Re-sightings obtained up to 25 

October 2012 ere used in the analyses. 
Based on li e-history data a logical di ision o  

all Whooper S ans ar ed as non-breeders in the 
Baltic States through 2012 ere done by allocating 
the  to categories in the ollo ing order  1. ar ed 
in 2011 or 2012 no use ul data yet , 2. not re-sight-
ed a ter ringing, 3. not re-sighted a ter the oulting 
season, 4. ound oulting and breeding in the years 
a ter ringing, 5. ound oulting in the years a ter 
ringing, 6. ound breeding in the years a ter ringing, 
7. re-sighted during the pre- and post- oult peri-

ods, 8. re-sighted during the pre- oult period, 9. 
re-sighted during the post- oult period, 10. none o  
the a ore- entioned categories. Categories 5, 6 and 
9 ere di ided into subcategories. Li e-histories o  
other ar ed Whooper S ans ound oulting in 
the Baltic States ere also analysed, especially in 
relation to origin and age at ar ing.

Esti ates o  the nu ber o  indi iduals in the 
Whooper S an population o  the Baltic States 
that did not atte pt to breed in each year ere ob-
tained by using the latest a ailable esti ates o  the 
nu ber o  Whooper S an pairs breeding in each 
o  the Baltic States Luigu e et al. 2002, Boi o 
2005, Elts et al. 2009, Boi o & Ka pe-Persson 
2010, Anony ous 2011, But aus as et al. 2012 , 
assu ing a constant annual population increase 
during the years 2003 2012 and that t o thirds o  
the population did not atte pt to breed in each year 
Gar arsson & S arph insson 1984, Haapanen 

1991, Rees et al. 1991, Einarsson 1996, Schadilo  
et al. 2002, Bra il 2003 .

esults
In the Baltic States, non-breeding Whooper S ans 
ha e al ays oulted together ith Mute S ans 
Cygnus olor, here the Mute S an oc s ha e 
nu bered up to 800 birds at the coastal sites and 
up to 300 birds in the shpond co plexes Trinus 
Hait e a in litt., D itri s Boi o unpubl., Vitas 
Stane i ius unpubl. . Hapsalu Bay, Matsalu Bay, 
P rnu Bay and Kaltene Riga Bay  are coastal sites 
and La e Ka ieris a or erly drained la e, hile 
other sites in Lat ia and all sites in Lithuania are 

shpond co plexes igure 1 . Matsalu Bay, La e 
Ka ieris and the shponds are large and co para-
ti ely shallo  depth 1 2  ater-bodies ringed 

ith reed-beds and scrub outgro th o  arying 
idth a as & Stane i ius 2000, Stra ds & u e 

2006, Boi o & Ka pe-Persson 2010, Meriste 
et al. 2012 . eed used or sh culti ation or s 
the a or part o  the diet o  the oulting s ans in 
the shponds a as & Ko ulin 2002 . In ost 

shponds, the o ners start to pro ide grain to the 
carps in the end o  April or the beginning o  May 
but at S runda not until June D itri s Boi o un-
publ., Vitas Stane i ius unpubl. . The eeding o  
the carps starts hile ost non-breeding Whooper 
S ans still are in the Baltic States. O  birds under-
ta ing a oult- igration to Russia, the last indi-
iduals usually lea e in the iddle o  June Boi o 

& Ka pe-Persson 2012 . Due to restricted public 
access the i pact o  hu an disturbance is lo  in 
the shponds a as & Ko ulin 2002 .
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Non-breeding Whooper S ans ere recorded 
oulting or the rst ti e in Lat ia in 1989, in 

Estonia in 1993 and in Lithuania in 1997 Table 
1 . The total nu ber o  oulting non-breeders in 
the Baltic States increased ro  at least 83 birds 
in 2003 to at least 187 birds in 2012. During the 
years 2003 2012 the total nu ber o  oulters as 
stable around 10  o  the esti ated nu ber o  non-
breeders in this population. Moulting has been re-
corded at 13 sites in the Baltic States but only e 
o  the  ere used annually during the years 2003
2012. During this decade, the nu ber o  oulters 
increased continuously at Balto i Vo e but as 
uite stable, ith only inor bet een-year uctua-

tions, at the other our sites. Only three oulters 
ere recorded in S runda shponds in July 2012, 

a year hen the eeding o  the carps did not start 
until about 23 June and there ere e breeding 
Whooper S an pairs co pared to only 0 3 pairs 
in the years 2003 2011. In August, the nu ber 
suddenly increased to 45 birds at this site. Si ilar 

increases in nu bers ere noted in other shpond 
co plexes in August 2012  ro  se en to 29 birds 
at Nagli, ro  20 to 40 birds at Sati i, ro  80 to 
128 birds at Balto i Vo e and ro  23 to 83 birds 
at Bir eta. So e o  the late-arri ing birds oulted 
in the shponds but the a ority had oulted their 

ing eathers be ore oining the oulting oc .
O  oulting non-breeding Whooper S ans 

caught or ringing in the Baltic States, 33  N 94  
in Lat ia and 67  N 18  in Lithuania ere 2nd 

calendar year birds and 61  N 69  o  the adults 
and 60  N 43  o  the 2nd calendar year birds ere 

ales Table 2 . O  oulters collared up to 2010, 
10  N 63  o  the adults and 8  N 38  o  the 2nd 
calendar year birds ere not re-sighted a ter ar -
ing and another 2  and 8 , respecti ely, ere not 
re-sighted a ter the oulting season. O  those that 
sur i ed into the ollo ing inter, 33  N 90  re-
turned to oult at the oulting site here they had 
been ar ed, so e o  the  up to e ti es. An-
other 16  o  the sur i ing birds used the oulting 

Table 2. Non-breeding Whooper S ans ar ed ith nec  collars in the Baltic States up to 2012 di ided on ca-
tegories according to li e-history data, pri arily or the pre- oult, oult and post- oult periods or de nitions 
o  categories, see Material and Methods . A  the site here the bird as ar ed ith a nec  collar. Sources  
S runda  D itri s Boi o unpubl.  Lithuania  Julius Mor nas unpubl.  Estonia  Peter Ra a 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 aterial and ethods .   lokalen där fågeln halsringmärktes. ällor: Skrunda – mitrijs 
Boiko opubl.  Litauen – Julius ork nas opubl.  Estland – Peter Raja i brev.

Category according to li e-history data S runda 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 a ter ringing  Ej sedd efter märkningen 6 2 0 1 0
No re-sightings a ter oult  Ej sedd efter ruggning  1 3 0 0 0
Moulted in A, bred in Lat ia  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 Lat ia  Häckade i Lettland 3 2 0 0 0
Bred in Lithuania  Häckade i Litauen 0 0 1 1 0
Bred in Belarus near Lat ian border  Häckade i Vitryssland  0 0 0 0 1
Sighted in A be ore and a ter oult  Sedd i  före och efter ruggning 1 0 0 1 0
Sighted in A be ore oult  Sedd i  före ruggning 2 4 0 2 0
Sighted in A a ter oult  Sedd i  efter ruggning 3 1 0 0 0
Sighted in Lat ia a ter oult  Sedd i Lettland efter ruggning 0 0 0 1 0
Sighted in inland a ter oult  Sedd i Finland efter ruggning 0 0 0 0 1
Nec -collared in 2011 and 2012  Halsringmärkta 2011 och 2012 6 1 0 4 0
None o  the categories abo e  Ingen av kategorierna ovan 21 8 3 1 0
Total nu bers nec -collared indi iduals  Summor halsringmärkta 63 31 6 12 2
  ar ed in 2001. ärkta 2001.

 



1 2

Table 3. Whooper S ans tted ith nec  collars as cygnets or breeders and subse uently ound oulting in the Baltic States, 
up to 2012. K   distance in  bet een ringing and oulting 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  Co ent
Ringmärkningsuppgifter   Ruggningsuppgifter  ommentar
Code Status Year Country Year Country K

od Status År Land År Land m
1C41 cygnet 2004 Lat ia 2009 Lat ia 15 
2C33 breeder 2005 Lat ia 2007 Estonia 261 
2C38 cygnet 2005 Lat ia 2006 Lat ia 15 Moulted in Septe ber
2C38 cygnet 2005 Lat ia 2007 Lat ia 15 Moulted in Septe ber
2C44 breeder 2005 Lat ia 2008 Lat ia 0 No re-sighting a ter oult
2C49 breeder 2005 Lat ia 2008 Lat ia 0 Seen ith cygnets a ter oult
2C49 breeder 2005 Lat ia 2010 Lat ia 0 Lost ate in inter 2009 2010
2C83 cygnet 2006 Lat ia 2011 Estonia 241 
2C87 breeder 2006 Lat ia 2008 Estonia 241 
3C06 cygnet 2006 Lat ia 2012 Lat ia 19 Moulted in iddle o  Septe ber
3C20 cygnet 2006 Lat ia 2007 Lat ia 2.2 
3C41 cygnet 2006 Lat ia 2008 Lat ia 0 
3C80 breeder 2007 Lat ia 2009 Lat ia 12 
3C94 cygnet 2006 Lat ia 2007 Lat ia 0 
4C00 breeder 2007 Lat ia 2008 Lat ia 15 Seen ith cygnets a ter oult
4C39 cygnet 2006 Lat ia 2008 Estonia 215 
4C48 cygnet 2007 Lat ia 2008 Lat ia 37 No re-sighting a ter oult
4C70 cygnet 2007 Lat ia 2009 Lat ia 0.1 
6C62 breeder 2008 Lat ia 2009 Lat ia 21 Lost ate in inter 2008 2009
6C62 breeder 2008 Lat ia 2011 Estonia 266 
6C78 breeder 2007 Lat ia 2009 Lat ia 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 a ter oult
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 Lat ia 2010 Lat ia 6 Moulted ithout ate dead
0E98 breeder 2009 Lat ia 2009 Lat ia 25 Moulted in late August
1E22 cygnet 2009 Lat ia 2011 Lat ia 81 
1E22 cygnet 2009 Lat ia 2012 Lat ia 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 Lat ia 658 
3R15 cygnet 2007 Poland 2008 Lat ia 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 Ger any 2002 Lat ia 836 
1  these birds had the sa e parents. essa fåglar hade samma föräldrar. 
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site or staging during the pre- and or post- oult 
periods. O  sur i ing birds that did not breed in the 
year a ter ar ing, 74  N 85  ere not ound 

oulting in the Baltic States. The nesting site as 
established or se en o  the ar ed birds in a sub-
se uent year  six o  these ere ound in the sa e 
country as here they had been ar ed. About one 
third o  the ar ed indi iduals ere not recorded 
at all during the pre- oult, oult or post- oult pe-
riods in subse uent years. 

The places o  origin o  ar ed Whooper S ans 
ound oulting as non-breeders in the Baltic States 
ell into t o distinct groups. The a ority origi-

nated ro  the i ediate neighbourhood o  the 
oulting site, ost o  the  ro  ithin 25 , the 

others ro  countries, including Ger any and Po-
land, situated at a ore southern latitude than the 

oulting site Table 3 . Distances bet een sites o  
hatching or breeding and oulting or these t o 
groups ranged 0 81  and 191 836 , respec-
ti ely.

O  Whooper S ans hatched in Lat ia, tted ith 
a nec  collar as cygnet and no n to be ali e at the 
beginning o  the oulting season, the bird oult-
ed in the Baltic States in 1.1  N 351  and 1.3  
N 521  o  the cases in their 2nd and 3rd 6th calen-

dar year, respecti ely  Table 3 . The correspond-
ing gure in the 2nd calendar year or indi iduals 
hatched in Lithuania and Balto i Vo e region as 
12  N 68  and 47  N 17 , respecti ely. Balto i 
Vo e is the only region in Lithuania in hich birds 

ar ed as cygnets ha e oulted locally. Se en o  
the 15 indi iduals hatched in the Balto i Vo e re-
gion and subse uently recorded oulting locally 
had the sa e parents. In this region, the nu ber 
o  breeding Whooper S an pairs has increased in 
parallel ith the nu ber o  oulting non-breeders, 
ro  one pair in 1998 to 16 pairs in 2012 and ro  

one oulter in 1997 to 80 oulters in 2012. 
O  Whooper S ans tted ith nec  collars hile 

breeding, t o birds ere ound oulting a ter ha -
ing lost their ate during the preceding inter 
Table 3 . A third bird ight ha e belonged to the 

sa e category as it oulted ithout a ate. One 
indi idual as not seen a ter the oult. In 2008, 
a breeding pair 2C49-4C00  oulted in S runda 

shponds ithout cygnets but ere seen together 
ith their our young, o  hich three ere tted 
ith nec  collars, in Sati i shponds in Septe ber.
Unli e the Baltic States there are no large sh-

pond co plexes in South S eden. The habitat 
ost si ilar to a shpond co plex is a shallo  eu-

trophic la e. Nu bers o  non-breeding Whooper 
S ans recorded in e such la es during the years 

Table 4. Maxi u  counts o  non-breeding Whooper 
S ans in La es Hornborgas n, T ern, K is aren, 
Kran es n and B r es ras n during the periods 
29 June 31 July to the le t o  the slash  and 1 Au-
gust 14 Septe ber to the right o  the slash  in the 
years 1982 2012. Sources  Hornborgas n, T ern 
and K is aren  S alan  Kran es n  Hans K llan-
der  B r es ras n  Ha on Ka pe-Persson.

a 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.

B
r
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ra

s
n

 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 sho n in Table 4. In one o  these 
la es, Hornborgas n, nu bers increased ar -
edly during that period o  ti e. No Whooper S an 
has oulted in La e Kran es n during the last 
three decades Hans K llander in litt.  but hether 
or not the species has oulted in any o  the other 
our la es is un no n.

Discussion 
Three di erent oulting strategies are used by 
non-breeding Whooper S ans in the south-eastern 
Baltic region. The a ority igrate to traditional 

oulting grounds in Russia. About 99  o  birds 
hatched in Lat ia belong to this group Boi o & 
Ka pe-Persson 2012 . Distances bet een hatch-
ing and oulting sites or three Lat ian birds 
ranged 1,283 1,455 . Other non-breeders carry 
through a oult igration but stop to oult in the 
Baltic States. The third group consists o  birds that 

oult in a shpond close to their site o  hatching or 
breeding. That a oulting site attracts birds ro  
both its neighbourhood and ore distant breed-
ing grounds has been sho n or the Mute S an in 
Den ar  Anders-Harild 1990 .

The Whooper S an also oults at se eral sites 
in Poland Wieloch & Si ora 2008  but only scat-
tered data are a ailable ro  that country Maria 
Wieloch in litt. . In 2007 2008, the nu ber o  

oulting non-breeders in the Baryc  Valley alone 
a ounted to 25 38  o  the esti ated nu ber o  
non-breeders in the Polish population or data, see 
Wieloch & Si ora 2008 . With a corresponding 

gure o  10  or the Baltic States this study  non-
breeders ro  the Polish population see  to be 

ore li ely to oult close to their site o  hatching
breeding. Ho e er, so e o  the birds ound oult-
ing in Poland ight ha e originated ro  Ger any 
Degen & Heinic e 2007 .

Genetic studies ha e de onstrated a ixed 
origin o  the Whooper S ans that breed in Lat ia 
and Lithuania today But aus as et al. 2012 . A -
ter ha ing been gone or ore than a century the 
Whooper S an started to regain or er breeding 
grounds in the Baltic States and in Poland in 1973 
Wieloch & Si ora 2008, Boi o & Ka pe-Persson 

2010 . Also indi iduals o  capti e origin ight 
ha e been recruited into this population. There is 
a naturalised population in Ger any and releases 
o  capti e birds ha e occurred also in other parts 
o  Ger any Bauer & Woog 2008 . Recruits o  
capti e origin ight be the cause o  the pre alence 
o  Whooper S ans in the Balto i Vo e region to 

oult locally and aybe also o  the large nu bers 

o  non-breeding birds oulting in Poland. Birds 
o  capti e origin, lac ing a tradition o  long-dis-
tance oult igration, ight be prone to re ain 
and oult at the breeding grounds. Ho e er, re-
leases o  birds o  capti e origin in South S eden 
in the 1930s 1970s Hansson 1968, Jansson 1989, 
Mathiasson 1992  did not gi e rise to any oulting 
congregations o  non-breeding Whooper S ans. 
Besides, the s ans at Balto i Vo e do not lac  ex-
perience o  long-distance igration per se, because 

any o  the  inter in The Netherlands, 1,200  
ro  the breeding grounds,.

The hypothesis that non-breeding Whooper 
S ans oulting in the Baltic States are birds un-
able to underta e a oult igration to Russia are 
partially supported by li e-history data presented 
in this study. Se eral birds apparently died during 

oult, because ore than a tenth o  the indi idu-
als ar ed hile oulting ere not seen a ter the 

oulting season. A ong sur i ors that did not 
breed in the year a ter ar ing, three ourths ere 
not ound oulting in the Baltic States. Ho e er, 
no less than one third o  the sur i ors returned to 

oult at the ery sa e oulting site as here they 
had been ar ed, so e o  the  up to e ti es. 
That gure is hard to t into a bad condition  hy-
pothesis. urther ore, indi iduals unable to carry 
through a oult igration ought to ha e been 
ound oulting also in South S eden. So, also 

other explanations ust be sought. The ost li ely 
one see s to be access to large, shallo  ater-
bodies, o ering an abundance o  additional ood 
but lac ing hu an disturbance.

Although a large proportion as ade up o  2nd 

calendar year birds, the proportion o  2nd calen-
dar year birds that re ained to oult in the Baltic 
States as not higher than that o  3rd 6th calen-
dar year birds. In other studies, di erences in the 
choice o  oulting site bet een 2nd calendar year 
and older birds ha e been ound Minee  1986, Mi-
nee  2005, Degen & Heinic e 2007 . Bra il 2003  
assu ed that ailed breeders could oin oulting 

oc s in su er. This study sho ed that both un-
success ul and success ul breeders used shponds 
or oulting, so e pairs e en be ore their young 

could y.
The lac  o  no n oulting sites or non-breed-

ing Whooper S ans in South S eden can be due 
to either that oulting Whooper S ans ha e been 
o erloo ed or that necessary re uire ents or 

oulting are lac ing. Moulting Whooper S ans 
ay pass unnoticed i  they oult together ith 

large nu bers o  Mute S ans or at a site used or 
staging be ore and a ter oult. The t o s an spe-
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cies ery li ely ha e si ilar re uire ents o  ood 
and security during ing oult. In South S eden, 

oulting Whooper S ans ay o  that reason be 
loo ed or at sites here large nu bers o  Mute 
S ans oult. The act that Whooper S ans at 
one and the sa e oulting site can start to oult 
ro  the end o  June to the end o  August in the 

sa e season a es it hard to interpret count data. 
Birds oining a oulting oc  in August can be 

ade up o  both un- oulted birds and birds that 
ha e oulted at their respecti e breeding site this 
study . A ailable count data ro  La e Hornbor-
gas n strongly indicate that a large part o  the 
Whooper S ans ound in that la e in su er ar-
ri es during the second hal  o  the oulting peri-
od. Conse uently, it see s li ely that ost o  the 
Whooper S ans recorded in La e Hornborgas n 
in su er already ha e oulted their ing eath-
ers be ore they arri e at the la e.

There are no large shallo  ater-bodies in South 
S eden o ering additional ood li e the shponds 
in Lat ia and Lithuania. The natural ood sources 
in shallo  eutrophic la es ay be su cient or 

oulting Whooper S ans ho e er. But is the 
le el o  hu an disturbance lo  enough at the po-
tential oulting sites  As a result o  intense year-
round persecution up to the early 20th century, the 
Whooper S an beca e an extre ely rare and shy 
bird in S eden Bruse it  1971 . At the sa e ti e 
as the species regained or er breeding grounds 
a ter its protection in 1926, it slo ly beca e less 
shy. But has the species lost enough shyness to 

oult in South S eden  The large nu bers o  
Whooper S ans ound in La e Hornborgas n in 
July so e years strongly suggest that this la e is 
a oulting site or at least so e non-breeders. But 
e en i  non-breeding Whooper S ans regularly 

oult in that la e, their nu bers cannot account 
or ore than a e  percent o  the total nu ber o  

non-breeders in the South S edish population. or 
the ast a ority o  the non-breeders in this popu-
lation it is ob iously ore pro table to underta e a 

oult igration o  at least 2,750 4,200  than to 
re ain and oult in South S eden.
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Sammanfattning
S ngs anen tillh r den grupp a  glar so  rug-
gar sa tliga ingpennor sa tidigt, il et g r den 

ygo r gen under 5 6 ec or. Vingpennerugg-
ningen s er anligt is under en period so  str c -
er sig r n slutet a  uni till itten a  septe ber. 
E terso  s ngs anen inte b r ar h c a rr n id 
4 6 rs lder best r en stor andel a  populationen 
a  ic eh c are. Var e r r det o ring t  tred e-
delar a  indi iderna so  inte s rider till h c ning.

Hos de esta s anarter sa las ic eh c arna 
i oc ar so  ruggar ingpennorna i n rheten a  
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h c ningso r dena. S ngs anen i Östers o r -
det passar e ellertid inte in i det nor ala nstret. 
Inga ruggnings oncentrationer har onstaterats i 

ennos andien, endast grupper p  upp till 18 lo-
ala glar i stora yr o plex. Dessa grupper an 

inte p  l ngt n r s ara r sa tliga ic eh c are e -
terso  antalet h c ande glar i S erige och in-
land erstiger 10 400 par. Det har antagits att de 
ennos andis a ic eh c arna ruggar i Ryssland, 
r odligen i Ar hangels regionen, en bortsett 

r n yra r ta indi ider sa nas dire ta be is. 
I Balti u  och Polen nns t instone en rugg-
ningslo al r er n 20 indi ider i ardera land. I 
Syds erige, den del a  landet so  ligger p  sa a 
breddgrader so  Balti u , nns d re ot inte n -
gon nd ruggningslo al er hu ud taget.

V rt sy te ar att ge en o plett bes ri ning a  
utbredning och antal a  ruggande ic eh c ande 
s ngs anar i Balti u  sa t att geno ra en r-
sta analys a  le nadshistorier r indi ider so  

r ts, eller r ta indi ider so  obser erats 
rugga, p  de oli a ruggningslo alerna i Balti u . 
A slutnings is ille i se o  en o bination a  
dessa uppgi ter unde r lara ar r det inte nns 
n gon nd ruggningslo al r ic eh c ande s ng-
s anar i Syds erige.

rsta g ngen ruggning a  ic eh c ande s ng-
s anar onstaterades i Lettland ar 1989, i Estland 
1993 och i Litauen 1997. Ruggning har rapporte-
rats r n 13 lo aler i Balti u , tre i Estland sa t 
e  ardera i Lettland och Litauen. Sa tliga lo-
aler i Estland sa t Kaltene ug rs a  ustlo aler, 

Ka ieris r en tidigare utdi ad s  edan riga 
lo aler i Lettland och sa tliga lo aler i Litauen 
utg rs a  s da ar. Ic eh c ande s ngs anar  
har i Balti u  alltid ruggat tillsa ans ed n l-
s anar, d r oc arna a  n ls an p  ustlo alerna 
r nat upp till 800 glar och i s da arna upp 
till 300 glar. Matsalu Bay, Ka ieris och s da -

arna r stora, t ligen grunda atteno r den, 
antade a  assb lten och bus ar er a  arieran-

de bredd. I s da arna utg rs en stor del a  de 
ruggande s anarnas da a  s oder. Ägarna b r-
ar p  de esta lo aler ut odra arparna ed a s 

i slutet a  april eller b r an a  a  en i S runda 
rst i uni. In er an a  ns lig st rning r l g 

i s da arna e terso  all nhetens tilltr de r 
begr nsat.

Totala antalet ruggande ic eh c ande s ngs a-
nar i Balti u  har at r n inst 83 glar 2003 
till inst 187 glar 2012. Antalet har doc  h llit 
sig t ligen stabilt o ring 10  a  det ber nade 
antalet ic eh c are i den baltis a s ngs anpopula-
tionen. Vid de lo aler so  utnytt ats rligen under 

det senaste decenniet har antalet ruggare at ra -
tigt i antal id Balto i Vo e, edan antalen h llit 
sig t ligen stabila id de riga yra.

A  de ruggande s ngs anar so  ngades r 
halsring r ning ar 33  a  de lettis a och 67  
a  de litauis a 2K glar. A  de r ta ruggarna 
ar det 12  a  3K  glarna och 16  a  2K g-

larna so  inte obser erades e ter ruggningss song-
en. Bland de  so  erle de ruggningss songen 
ar det 33  so  ter nde r att rugga p  den lo-
al d r de r ts, en del upp till e  g nger. Ytter-

ligare 16  utnytt ade ruggningslo alen so  rastlo-
al re och eller e ter ruggningen edan o ring 

en tred edel a  indi iderna inte obser erades er 
hu ud taget under so arhal ret under ren e ter 

r ret. Bland de erle ande glarna so  inte 
h c ade under s songen e ter r ningen ar det 
74  so  inte ruggade i Balti u . 

Sta orterna r halsring r ta s ngs anar so  
onstaterats rugga so  ic eh c are i Balti u  ll 

i t  gupper. Ma oriteten ar dda eller h c ade 
i ruggningslo alens o edelbara n rhet 0 81  

edan riga o  r n l nder, in lusi e Tys land 
och Polen, p  sydligare breddgrader n ruggnings-
lo alen. De sistn nda ruggade 191 836  r n 
den plats d r de ar dda eller h c ade. Bland 
s ngs anar so  halsring r ts so  ungar i Lett-
land, Litauen respe ti e Balto i Vo e regionen och 
so  ed s erhet ar id li  den 1 a  ret e ter 

r ningen ar det 1,1 , 12  respe ti e 47  
so  ruggade i Balti u  so  2K glar.

E terso  det sa nas stora s da s o plex i 
Syds erige anges so  relse ist llet re o -
sten a  s ngs an under ruggningstid i e  ass ar, 
den lo altyp so  r est li  de baltis a s da -

arna. I en a  dessa s ar, Hornborgas n, har an-
talet s ngs anar at ra tigt under de senaste 30 
ren. Under denna period har ingen ic eh c ande 

s ngs an ruggat i Kran es n, en o  det har 
s ett i n gon a  de andra s arna r o nt.

glar so  ruggar ingpennorna sa tidigt har 
t  hu ud ra  under den tid de sa nar yg r-

ga, n ligen tillg ng p  da och s erhet r n 
ro d ur. Att det nns ett stort antal potentiella rugg-
ningslo aler r s ngs an i Syds erige ra g r a  
det stora antalet h c ande par, ty h c ande glar 
ruggar anligt is sina ingpennor p  h c lo alen 
innan ungarna blir ygga. S ngs anen r doc  
star t territoriel under h c ningen, ar r det s l-
lan nns n gra andra s anar d r det nns ett h c -
ande s ngs anpar. r gan r d r r o  det nns 
andra lo aler so  upp yller ini i ra en r rug-
gande s ngs anar. 

E terso  ruggande s ngs anar l tt rbises o  
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de ruggar tillsa ans ed nu er rt talri are 
n ls anar an det l na sig att noggrannt spana 

igeno  s an oc ar p  de lo aler d r n ls anen 
a  tradition ruggar i stora antal. S ulle s ngs anen 
b r a rugga p  en lo al so  nor alt utnytt as so  
rastlo al re och e ter ruggningen, ans e oc s  
so  h c lo al, an det ibland rbises att arten 
a tis t ruggar p  lo alen. Det a tu  att s ngs a-

nar p  en och sa a lo al under en och sa a 
s song an b r a rugga r n slutet a  uni till slutet 

a  augusti o plicerar dessuto  tol ningen a  in-
enteringsdata. Indi ider so  dy er upp p  en lo-
al i augusti och septe ber an n ligen redan ha 

ruggat sina ingpennor p  h c lo alen. Detta an 
g lla r a oriteten a  de s ngs anar so  so -

artid rapporterats r n Hornborgas n. re o -
sten a  oc ade s ngs anar redan i uli r d re ot 
en star  indi ation p  att arten a tis t ruggar i 
Hornborgas 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 orning o  13 May 2010, ÅL trapped a Wil-
lo  Warbler Phylloscopus trochilus igure 1  in a 

istnet at R ru strand, near Si risha n in south-
ern ost S eden 55.644 dec N, 14.267 dec E . 
Already hen ta ing it out o  the net it as clear 
that this as an unusually large indi idual. This 

as con r ed by its easure ents  ing length 
78.0  to the nearest hal  , axi u  chord, 
S ensson 1992, igure 2 , tail length 60.0  to 
the nearest hal  , ro  the base o  tail eath-
ers to the tip o  longest tail eather, S ensson 1992, 

igure 2 , and tarsus 23.5  to the nearest 0.1 
, ith oot and tibiotarsus held perpendicular 

to tarso etatarsus, easuring the distance bet een 
the extre e bending points, Alatalo & Lundberg 

1986 . It had a at score o  3 on a scale ro  0 to 
6 Pettersson & Hassel uist 1985  and eighed 
10.8 g. The bird as ringed and released soon a ter 
processing, and as not seen or retrapped again. 

Male Willo  Warblers ha e on a erage ore 
than 5  longer ings than e ales, ith only 
a s all o erlap Willia son 1976, Bensch et al. 
2009 . Due to its ery long ing see belo , the 
bird as ost certainly a ale. urther, the bird 

as probably on igration, since the local breed-

igure 1. The large Willo  Warbler Phylloscopus trochilus 
trapped on 13 May 2010.

en stora lövsångare som fångades 1  maj 2010.

igure 2. The ing length as 78.0  and tail length 60.0 .
Vingländen var 7 ,0 mm och stjärtlängden 60,0 mm.
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ers had already been around or a e  ee s, and 
in id May they nor ally carry al ost no at at 
score 0 and 1 . It is there ore li ely that the o-
cal bird belonged to the acredula subspecies that 
breeds in northern S eden. Males o  the acredula 
subspecies pass southern S eden on spring igra-
tion around 10 20 May Hedenstr  & Pettersson 
1984 , hich ts the trapping date.

At R ru strand, ÅL has pre iously easured 29 
Willo  Warblers in April June. The longest ing 
recorded as 71 . In A arn s, S edish Lap-
land 65.964 dec N, 16.069 dec E , ÅL easured 
117 adult ales bet een 30 May and 2 August 
1984 2006. They had an a erage ing length o  
71.15   1.36 standard de iations SD , range 
67 75 . Three birds had a ing o  74  and 
one bird easured 75 . 

A pro ect studying the igratory di ide and sub-
species di erences o  Willo  Warblers in north-
ern Europe Bensch et al. 2009  ser es as another 
co parison. We used data ro  315 adult ales 
trapped 2000 2007 on territories in northern S e-
den, Nor ay and inland i.e. ithin the breeding 
range o  acredula . The longest ing recorded as 
75.5  ean 71.17  1.45 , the longest tail 57.5 

 ean 52.99  1.59 , the longest tarsus 23.9 
 ean 22.33  0.60  and highest ass 11.7 g 

ean 9.76  0.52 . Clearly, in the eather eas-
ures, i.e. ing and tail length, none o  the birds as 
close to being as large as our ocal bird igure 3 . 
Ho e er, as ar as tarsus length and body ass is 
concerned, our ocal bird as not exceptionally 
big. 

What is the li elihood o  nding a Willo  War-
bler ith ing length 78  in S eden  The ing 
length o  our ocal bird is 5.05 SD larger than 
the population ean easured by ÅL at A a-
rn s. Bio etric easures such as ing length in 
birds usually ollo  a nor al distribution So al 
& Rohl  1995 , and using the nor al distribution 

e calculated that the li elihood o  de iating 5.05 
standard de iations or ore abo e the a erage is 
2.2 10-7, hich is one in 4.5 illion. The breed-
ing population o  Willo  Warblers in S eden has 
recently been esti ated at 13.2 illion pairs Ot-
tosson et al. 2012 , and accordingly there should 
be an e ual nu ber o  ales. Hence, the expected 
nu ber o  ales ha ing a ing length o  78  
or ore is 2.9. Assu ing that around hal  the Wil-
lo  Warblers belong to the acredula subspecies o  
northern S eden, purely statistically, e ay ha e 
trapped the single largest indi idual o  the . 

Ho e er, unusually si ed indi iduals ay arise 
in populations or reasons that iolate the use o  
a nor al distribution or esti ating their re uen-
cies.  or exa ple, e cannot exclude that our o-
cal bird carried a no el utation in a gene ith a 
particularly large e ect on si e, or that so e ind 
o  en iron ental in uence resulted in abnor al 
expression o  gro th hor ones during eather 
de elop ent. In hu ans, the syndro e o  o er-
production o  gro th hor ones is re erred to as 
gigantis  Eugster & Pesco it  1999 . Regardless 
o  the reason, the ing and tail lengths o  this il-
lo  arbler appear extre e. Ho  tall ould a hu-

an be that as 5.05 SD taller than the population 
a erage

A set o  ale biology students at Lund Uni er-
sity had an a erage body length o  180.5 c  and a 
SD o  6.92 n 114, range 160 205 c , Torb rn 
S ll, unpublished data . A ale student 5.05 SD 
larger than the a erage, a situation correspond-
ing to that o  our ocal bird, ould easure 215.4 
c . According to Wi ipedia, the Guinness boo  
o  records states that the tallest an in S eden in 
2007 as 217 c . Hence, trapping the single larg-
est Willo  Warbler in S eden is in the sa e order 
o  agnitude as nding the longest S ede gi en 
the around 4.5 illion ale inhabitants in S eden . 

igure 3. Wing and tail length o  ale Willo  Warblers 
trapped during breeding in northern S eden, Nor ay and 

inland. Circles denote single birds and the ore co plex 
sy bols sho  gradually ore indi iduals per ing and tail 
length co bination. The ocal bird ro  R ru  is sho n as 
a blac  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 er individer för varje kombination. Rörums-
fågeln markeras med svart prick.
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Ho e er, hereas the tallest adult an ould or 
sure get a lot o  attention, the largest Willo  War-
bler ay easily escape attention ro  hu ans. In 
1911 2008 ust abo e 1.1 illion Willo  Warblers 

ere ringed in S eden The S edish Bird Ringing 
Centre, .nr .se rc . Since around 1980, hen 

easuring ing length started to beco e ore 
co on a ong bird ringers, only  about 800 000 
ha e been ringed. inding a Willo  Warbler ith 
a ing o  78  ill surely re ain a rare e ent in 
S eden. 
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Sammanfattning
En stor l s ngare ngades n ra Si risha n i 
S ne den 13 a  2010. Den hade ingl ngd 78 

, st rtl ngd 60 , tarsl ngd 23,5 , ett-
lass 3 p  en s ala 0 6  och gde 10,8 g igur 

1 & 2 . geln ar ed st rsta sannoli het en hane 
a  rasen acredula, il en h c ar i norra S erige. 
B de inge och st rt ar betydligt l ngre n n gon 
l s ngare so  i tidigare ngat ax 75,5  
respe ti e 57,5  p  452 hanar i norra S andina-
ien under h c ningstid . geln ar drygt 5 stan-

darda i elser st rre n edel rdet och r en 

g ngse nor al rdelning s all det bara nnas en 
s dan gel p  4,5 il oner indi ider. Rent statis-
tis t an r gel ha arit den ens ilt st rsta nord-
liga hanen i den s ens a populationen, en o  
det inte an uteslutas att gelns storle  berodde p  
n gon slags de e t. Mots arande a i ande storle  
s ulle bland s ens a n ots aras a  en ropps-
l ngd p  215,4 c , il et r n ra den l ngsta nda 

nnis an i S erige ust nu 217 c .

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 e ould li e to report an unusual nest loca-
tion or a illo  arbler Phylloscopus trochilus. 
These birds usually build a ell concealed ground 
nest in the egetation at the base o  trees, shrubs, or 
grass tussoc s Cra p & Broo s 1992 . Breeding 
studies ost typically report nests on le el ground, 
on slopes, and on the side o  ban s or ditches Kuu-
sisto 1941, Lapshin 1976, Sch n eld 1982, Ar id-
son & Nilsson 1983, Danilo  et al. 1984, Cra p 
& Broo s 1992 . Despite being abundant across 

ost o  their large breeding range and extensi ely 
studied during the breeding season, ery e  nests 
are ound abo e the ground. In these cases, nests 

ere reported up to 4.8 eters abo e ground pri-
arily on slopes, cre ices, and ban s, and e  in 

bushes and trees ground Payne 1896, Arundel 
1917, Bola  1918, on Haart an 1969, Arhei er 
& Ene ar 1974, Sch n eld 1982, Hogstad 1985 . 

On 4 June, 2011, approxi ately 2  ro  
L ungdalen, S eden 62.8  N 12.7  E , a e ale 

illo  arbler as located carrying oose hair as 
nest aterial. The nest as located approxi ately 
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40 c  o  the ground in the branches o  a one e-
ter tall uniper Juniperus communis. The nest as 
constructed o  grass, oss, s all t igs, and lined 

ith eathers, oose hair, and lea es igure 1 . 
The nest rese bled other typical grass do ed il-
lo  arbler nests ith a s all entrance hole in the 
side. The nest contained six eggs. O  the 53 nests 
located in our t o-year study, this as the only one 
ound o  the ground. The nest as located ithin 

20 eters o  the L ungan Ri er along its ood-
plain. Three separate ooding e ents caused by in-
tense rains and spring run-o  ro  the surrounding 

ountains le t standing ater in lo  depressions 
ithin t o eters o  the nest site. The ooding oc-

curred during the period o  territory establish ent, 
pair or ation, and nest building. 

Although the periodic ooding ay be the i pe-
tus or building the nest o  the ground, 2011 also 
represented a pea  Nor egian le ing Lemmus 
lemmus, northern ole icrotus oeconomus and 
red-bac ed ole Clethrionomys glareolus year. 
During three pre ious years o  our research, le -

ings and oles ere rarely encountered. In 2011, 

e counted 96 le ing ortalities along a 10  
road transect bet een Stors  and L ungdalen dur-
ing the sa e period as the disco ery o  the abo e 
ground nest. In another pea  le ing year 1974  
researchers in A arn s, S eden, disco ered a 

illo  arbler nest t o eters abo e ground in 
top o  a bro en tree Arhei er & Ene ar 1974 . 

urther, in another pea  le ing year in central 
Nor ay, illo  arbler nesting success as high-
er or indi iduals ith nest o  the ground Hogstad 
1985 . In this study, e o  the nine ground nests 
and none o  the our nests in the bushes or trees 

ere predated Hogstad 1985 . Although le ings 
are not no n nest predators, pea  le ing years 

ay result in increases o  eso-predators such as 
red s uirrels Sciurus vulgaris, easels ustela er-
mine and red oxes Vulpes vulpes no n to predate 
ground nesting birds Arhei er & Ene ar 1974, 
Hogstad 1985, orst eier & Weiss 2004 . 

igure 1. Willo  arbler nest in uniper bush. Photograph ta en by Keith W. Larson.
Lövsångarbo i en enbuske. 
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Sammanfattning
Den 4 uni 2011 p tr ade i n ra L ungdalen en 
l s ngarhona so  h ll p  att bygga bo unge r 
40 c  er ar ytan i en enbus e so  ar unge-

r en eter h g. Boet bestod a  gr s, ossa och 
s  istar. Det ar inrett ed drar, lgh r och 
l . Det li nade andra l s ngarbon ed ta  er 
och ing ngsh l r n sidan. Men placeringen uppe i 
en bus e a e  r n det nor ala, so  r att l gga 
boet p  ar en. Bon so  placerats o an ar en 
har doc  rapporterats id ett tal till llen tidigare 
och oli a orsa er till detta har dis uterats. I rt 
all an en anledning ha arit tre ers ningar 

a  L ungan under tiden r re iretableringen, par-
bildningen och bobyggandet. De resulterade i ar-
st ende atten intill t  eter r n boet. En annan 
t n bar orsa , so  reslagits i sa band ed tidi-
gare ynd a  h gt placerade l s ngarbon, r e -
e ter a  h g s gnagar re o st. Och ust 2011 
ar ett l el- och sor r i rt unders nings-

o r de. S gnagarna r isserligen inte nda 
so  bopredatorer, en e e ten an ara indire t 
geno  ad re o st a  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 – e  dissertations

Andreas Nord, 2012  The effects of tempera-
ture on avian physiology, behavior and deve-
lopment. iloso e do torsa handling, Lunds 
Uni ersitet. ISBN 978-91-7473-362-4. Andreas.
Nord biol.lu.se.

Hol h c ande t ttingar har l nge arit popul ra 
odellsyste  r gele ologer och en rad a -

handlingar har presenterats id s ens a l ros ten. 
Det ac ra ed hol syste et r att dess in nare 
 so  exe pel is ugsnappare, stare eller esar 
 r nans rt t l odigt le er igeno  de rs  

so  p g r runt o ring de . H c ningspara e-
trar an ndras, gg an yttas ellan hol ar och 

an an h lla ldigt god oll p  b de ungar och 
r ldrar. Andreas Nords a handling r n Lunds 

Uni ersitet ing r i hol traditionen, en biter tag 
i ett yc et sp nnande ne  te peraturreglering 
och e e t a  te peratur p  oli a li historie ara -
t rer. 

r te peraturen r i tig, hela tiden r alla or-
ganis er oa sett o  i r glar, nnis or eller 
gr suggor. So  ar till barn i s ol ldern r detta ett 
st ndigt p g ende tr to l, d r ssor och ac or 

er a  och p . r glar p  ra breddgrader r 
det ra rallt proble  ed l ga te peraturer. En 
nor al t tting h ller en roppste peratur p  ca 
41 42 grader il et g r att te peraturs illnaden 

ellan gelns inre och o gi ande lu t an ara 
a se rd under alla interdagar. Att bibeh lla 
roppste peraturen ostar d r r energi, och ener-

gin ste o a in ia dan dire t eller utnytt as 
r n sparade ettreser er. Alla beteenden eller y-

siologis a anpassningar so  g r att indre energi 
beh er l ggas p  att h lla r en betyder att det 

nns er energi att l gga p  andra ostsa a pro-
cesser, so  i un rs ar eller ra tida reprodu -
tion. yra a  a handlingens s u arbeten retsar ust 
ring glars anpassningar till l ga te peraturer. 
A handlingens rsta del a handlar doc  te pe-

raturproble ati  id ru ning. Geno  att ut idga 

ullar hos ebra n ar respe ti e s art it ugsnap-
pare sa t anipulera te peraturen i hol en boet 
unde Andreas studera hur den ru ande geln 
rs er o pensera r en st rre ull geno  att 

ru a er. Te peraturen r i tig r e bryonalut-
ec lingen och an an t n a sig att det nns ett 

sa band ellan rh llanden under gg asen och 
ra tida erle nad. Doc  hittade Andreas inga 

s illnader i till xt eller erle nad e ter l c -
ning, il et antyder att ungarna an o pensera 
e ter l c ning, eller att ostnaden r st drabbar 
den ru ande r ldern i or  a  er tid p  boet . 

Mesar och andra glar  an id beho  te -
por rt s n a sin roppste peratur och d rigeno  

ins a energi rbru ningen. Detta s er under den 
ina ti a delen a  dygnet, det ill s ga under nat-
ten, och denna s  allade hypoter i an inneb ra 
en s n ning a  roppste peraturen p  upp till 5 
grader. Att s n a te peraturen inneb r att indre 
energi spenderas under alla intern tter, en be-
tyder sa tidigt att geln inte p  sa a s tt an y 
en ara. I sin a handling isar Andreas att hypoter-

in arierar ed o gi ande te peratur s songs-
e e t  och status p  en gels dotillg ng  o  
det nns gott o  da r inte beho et li a stort att 
spara energi p  natten och an l er att h lla en 
h gre n r arograd i all predatorn r p  ing ng. 

I ett experi entellt r arande testar Andreas och 
ollegor hur en in e tion p er ar hypoter i. Ge-

no  att in icera ne r n ba terier LPS  unde 
bl esarnas i un rs ar triggas ig ng precis 
p  llen innan natt ilan och ors arna unde 
sedan l a te peraturresponsen under natten -

rt ed ontrollgrupper. glar ed LPS h ll en 
h gre te peratur n ontroll glar, och denna e-
ber  s all d r r tol as so  ett s ar p  in e tion. 
Doc  anns ingen i ts illnad ellan grupperna p  

orgnarna. Jag tyc er att detta r den est sp n-
nande arti eln i en erlag ldigt bra a handling. 
Den so  r intresserad a  te peratur har all an-
ledning att l sa Andreas arti lar, il a alla r pu-
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blicerade eller i press, eller be o  ett exe plar a  
a handlingen.

JONAS WALDENSTRÖM
Linn universitetet, almar

 

Carolina Corrales Du ue, 2011  Population 
Genetic Structure of Black Grouse etrao te-
trix . iloso e do torsa handling, Populations-
biologi och Natur rdsbiologi, Uppsala uni-
ersitet. ISBN 978-91-554-8048-6 http urn.
b.se resol e urn urn nbn se uu di a-150117

Orren r en a  yra le ande gelarter i S erige. 
Detta inneb r att hanarna under parningstiden sa -
las p  speciella spelplatser d r de rs arar s  
sy bolis a territorier i hopp o  att unna attrahera 
n gon a  de honor so  bes er le en r att l a 
en partner och para sig ed hono . Honorna tar 
i rigt hand o  alla ytterligare h c ningsbestyr, 
so  ru ning och ung rd, edan hanarna blir ar 
p  le en r att rs a attrahera er honor. Detta 
parningssyste  tillsa ans ed stor grad a  he-

ortstrohet s ulle unna bidra till lo ala genetis t 
isolerade populationer och stor sl ts ap ellan 
hannarna p  sa a le . Det har till och ed -
reslagits att en a  anledningarna till att le ar er 
hu ud taget bildas r att era n rbesl tade hanar 
exe pel is br der  g r sa an r att ed ge-
ensa a ra ter unna loc a till sig honor gi-

et att honorna redrar att para sig p  le ar ed 
nga hanar . 

Dessa r gor har nyligen unders ts ino  ra en 
a  en do torsa handling id Uppsala uni ersitet 
s ri en a  Carolina Corrales ursprungligen r n 
Colo bia . Hon ann bland annat att hanar p  is-
sa en l ngt i r n alla unders ta  le ar r sl t 

ed arandra. Tendensen att hanar stannar ar 
i sa a o r de hela li et har oc s  lett till iss 
genetis  stru tur sett p  en lo al geogra s  s ala. 
Hu udpopulationen so  unders ts i detta arbete 

nns i norra Uppland i tra terna ring rnebo r-
den. Geno  att sa la in tappade drar p  spel-
platserna under dagtid har an unnat ini era 
st rningar a  glarna i stor utstr c ning och nd  

 tillg ng till ett stort antal pro er r genetis a 
analyser.

Carolina unders te oc s  er stors alig gene-
tis  stru tur hos orrar i S erige. I detta all o  
pro erna r st r n tor ade ingar so  sparats i 
sa band ed a t. De genetis a analyserna a  det-
ta aterial isade att de norrl nds a orrarna r n 
Sunds all i s der till Jo o  i norr  tillh r en 

stor sa anh ngande population. Detta r laras 
ed att honorna i stor utstr c ning sprider sig bort 

r n det o r de d r de l c ts och d r ed bidrar 
till gen de ino  populationen. I s dra S erige 
ann an i st llet be is r en rag entering a  

populationen ed genetis  stru tur ellan oli a 
unders ta o r den. Detta trots att orren har en till 
synes gans a ontinuerlig utbredning en i dessa 
delar a  landet.

Slutligen unders te Carolina orrens geneti  p  
en nnu st rre s ala er stora delar a  den globala 
utbredningen. Bland annat r att rs a rst  
hur arten spritt sig och oloniserat norra Europa 
sedan den senaste istiden. Orren tros ha ha t sina 
s  allade re ugier under istiden n gonstans i Cen-
tralasien. H ri r n har den sedan antagligen spritt 
sig sterut relati t snabbt e ter istidens slut och 
oloniserat Europa geno  t  oli a gar, en nord-

lig rutt ot norra Ryssland och S andina ien och 
en sydlig rutt geno  Tys land, Dan ar , Holland 
och slutligen Storbritannien. De brittis a och on-
tinentaleuropeis a populationerna a  orre r i dag 
s  och ra tigt rag enterade. Trots att orren r 
utrotad p  era platser till exe pel Dan ar  har 
pro er r n dessa lo aler unnat analyseras geno  
att sa la DNA r n useiexe plar. I Storbritan-
nien p g r ett o attande arbete ed att rst r a 
och be ara de populationsspillror so  nns ar 
a  arten. Carolinas a handling isar att det nns tre 
tydligt genetis t och de ogra s t s ilda brittis a 
populationer  en i Wales, en i norra England och 
s dra S ottland och slutligen en i norra S ottland. 
Dessa b r d r r betra tas so  separata, s  allade 

anag ent units . De t  s dra a  dessa popu-
lationer isar dessuto  tydliga tec en p  genetis  
utar ning. Detta arbete isar doc  att det inte nns 
n gon grund r att ra de brittis a orrarna till en 
egen underart T. t. britannicus  so  an tidigare 
trott utan att dessa tillh r sa a underart so  -
riga europeis a orrar T. t. tetri . D re ot er ar 
orrpro erna r n stra Ka a stan ara tillr c ligt 
genetis t separerade r n riga pro er r att styr-
a lassi ceringen a  dessa so  en egen underart 
T. t. viridanus .

A handlingen rs arades rra ren och oppo-
nent ar ingen indre n rre Ornis S ecica re-
da t ren Sta an Bensch r n Lunds uni ersitet, 
s l  ed stor er arenhet a  genetis a analyser a  
ilda gelpopulationer. E ter disputationen yt-

tade Carolina till Tys land d r hon nu orts tter sin 
ors ningsg rning i Ha burg.

ROBERT EKBLOM
Institutionen för ekologi och genetik, 

Uppsala universitet
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Tan a Strand, 2011  uropean Black Grou-
se: HC Genetic Diversity and Population 
Structure. iloso e do torsa handling, Po-
pulationsbiologi och Natur rdsbiologi, Upp-
sala uni ersitet. ISBN 978-91-554-8188-9. 
http urn. b.se resol e urn urn nbn se uu di
a-160042.

rra rets andra do torsa handling so  hand-
lade o  orrens Tetrao tetri  biologi rs arades 
id Uppsala uni ersitet a  Tan a Strand i slutet 

a  no e ber. Tan a har specialstuderat en grupp 
gener id na n MHC Ma or Histoco patibility 
Co plex . MHC-generna r oerh rt centrala r 
alla ryggradsd ur n r det g ller att a ti era i un-

rs aret s  ort roppen bli it angripen a  n gon 
ba terie, parasit eller irus. P  grund a  detta har de 

en bli it re l r detal erade studier i en l ng 
rad a  ilda och ta a d ur. Sist i raden a  dessa r 
allts  r egen orre. MHC- ole ylernas un tion 
r att presentera s  delar a  proteiner s  allade 

peptider  r n de s u do salstrande organis erna 
r i un rs arets celler ita blod roppar , s  

att roppen an nna igen de  och os adligg ra 
de . O  en nnis a eller annat d ur har ett stort 
utbud a  oli a sorters MHC- ole yler antas hon 
unna presentera ett stort ur al a  ba terier och 

parasiter r i un rs aret il et leder till att 
hon blir otst nds ra tig ot nga oli a typer 
a  s u do ar. Tidigare ors ning har isat att issa 
arianter alleler  a  MHC- ole ylerna ger speci-

t s ydd ot s ra s u do ar so  HIV och a-
laria. Ur en be arandebiologis  syn in el antas det 
d r r ara extra i tigt att populationer har stor 
genetis  ariation ust i dessa gener.

I Tan as a handling unders tes den genetis a 
ariationen i orrens MHC p  era geogra s a s a-

lor. E terso  MHC-generna r s  ldigt ariabla 
r de extra luriga att studera geno  exe pel is 

DNA se ensering. Dessa gener har oc s  h g 
grad a  duplicering, detta inneb r att det nns era 
oli a opior a  de  i geno et so  inb rdes an 
ara ldigt li a arandra i et utg r ytterligare en 
o pli ation n r de s all unders as. P  grund a  

dessa s righeter gnas inte indre n tre a  e  
apitel i a handlingen t gans a bes ri ande stu-

dier a  generna och etodut ec ling r att unna 
studera de . I detta arbete har Tan a unnat dra 
nytta a  att orren r n ra besl tad ed ta h nan, 
so  r den gelart d r MHC-generna studerats i 
d upast detal  s  h r l ngt. Det grundl ggande ar-
bete so  bes ri s i dessa apitel o er att ara 

till stor nytta r ra tida studier a  MHC- aria-
tion inte bara hos orrar utan oc s  nga andra 

gelarter.
E terso  orren i Europa re o er dels i 

stora sa anh ngande best nd exe pel is norra 
S andina ien  och dels i s , rag enterade och 
ra tigt hotade populationer exe pel is Holland, 

Tys land och Storbritannien  nns ligheten 
att ra exe pel is genetis  ariation ellan 
dessa och se hur be arandestatusen p er as a  
e entuell genetis  utar ning. E terso  orren inte 
sprider sig s rs ilt l ngt r n l c ningso r det 
och dessuto  og rna yger er stora ppna ytor 
so  s ar, st der och berg r den extra utsatt r s  
allad rag entering a  lands apet allts  n r sa -
anh ngande s ogso r den bryts s nder i indre 

isolerade enheter . Tan a studerade MHC-geneti  
hos era hundra orrar r n ett stort antal platser i 
Europa, allti r n stora sa anh ngande till isole-
rade och yc et s  och isolerade populationer. 
Ett a  de i tigaste resultaten ar att orrarna i iso-
lerade populationer er ade unna bibeh lla en re-
lati t stor ariation i MHC generna rt ed 

r ntat uti r n andra genetis a ar rer . Detta 
tros bero p  att det naturliga ur alet er at r att 
be ara ariationen i ust dessa gener e terso  detta 
r s  centralt r i un rs arets un tion. I de 
yc et s  och isolerade populationerna so  -

re o er i Holland och norra Tys land har doc  
en yc et a  MHC- ariationen g tt rlorat. 

Detta r yc et all arligt e terso  dessa popula-
tioner p  grund a  detta troligen blir er s rbara 

r s u do ar och parasiter. 
I det sista apitlet a  a handlingen specialstu-

derades ust dessa yc et s  och isolerade po-
pulationerna i Centraleuropa. Geno  att arbeta 

ed b de oderna pro er och historis a pro er 
insa lade i rsta hal an a  nittonhundratalet 
unde an obser era att den genetis a ariationen 

utar ats under rag enteringsprocessen, b de r 
MHC-gener och r andra genetis a ar rer. De 
historis a pro erna isade oc s  p  en indre grad 
a  geogra s  genetis  stru turering rt ed 
situationen i dagsl get. H r unde an allts  p  
ett ldigt on ret s tt be ittna resultaten a  hur 

ns lig er sa het p er at den genetis a h l-
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 do -
torsa handling. E olutionsbiologi, Uppsala uni-
ersitet. ISBN 978-91-554-8186-5. http urn.
b.se resol e urn urn nbn se uu di a-159766.

Grunderna r rst elsen a  hur e olutionen p -
er ar alla le ande organis er p  orden geno  

naturligt ur al lades a  Dar in r er n 150 
r sedan. Men detal erna ring hur generna r-
ndras och nya arter bildas geno  r il oner a  

sele tion p  oli a ni er har i bara nyligen un-
nat b r a unders a tac  are uppt c ten a  DNA 
och ligheten att artl gga ar s assan geno  
DNA-se ensering b da ra steg so  resulterat 
i Nobelpris till de inblandade ors arna . De se-
naste e  ren har te nologin tagit ytterligare ett 
gigantis t li  ra t i och ed ut ec lingen a  
de s. . n sta generationens se enseringste ni er. 
Tac  are dessa te ni er an an idag se ensera 
hela geno  all ar s assa hos en cell, indi id eller 
art  p  bara n gra ec or och till en ostnad so  
ligger ino  r c h ll r ett ors ningsanslag till en 
ens ild ors argrupp. Detta an ras ed det 
s  allade HUGO-pro e tet d r hela den ns liga 
ar s assan artlades r ca tio r sedan. Detta pro-
e t tog e ton r och ostade era il arder dollar 

r ett stort antal ors argrupper er hela rlden. 
I en a handling id Uppsala uni ersitet an nde 
sig Axel K nstner a  denna typ a  ny te nologi r 
att studera oli a detal er a  glarnas geneti  och 
e olution.

Det o pletta geno et r uppdelat p  ett antal 
ro oso er so  i sin tur best r a  ar sin DNA-
ole yl. DNA- ole ylen an li nas id en l ng 

str ng a  il ontals s  allade baspar. Basparen 
ungerar so  bo st er i ett al abet en al abetet 

best r i detta all bara a  yra bo st er A, T, C och 
G  och n r an se enserar ar s assan an an 
l sa il en ordning dessa bo st er o er. I spe-
ciella delar a  geno et bildar bo st erna ord  
so  i sin tur ungerar so  ett recept r cellen att 
till er a ett isst protein gg ite ne  so  i sin 
tur styr de bio e is a un tionerna i cellen. De de-
lar a  geno et so  odar r dessa proteiner allas 

r gener. Axel och hans edarbetare se enserade 
tusentals gener hos tio oli a gelarter bland an-
dra e u, undulat, r a och t  arter a  olibrier . 
Geno  att ra gense enserna ellan arterna 
unde han identi era de genetis a regioner so  r 
est p er ade det naturliga ur alet.
Men det r bara en liten del a  geno et so  be-

st r a  gener, ellan generna nns stora regioner 

ed DNA so  an ra  till nyligen inte har trott 
har s  yc et till un tion det har till och ed 
lite slar igt allats r s r p-DNA . Nu era et 
i att dessa ic e- odande  geno is a regioner 

o ta har andra i tiga un tioner so  att se till att 
DNA- ole ylen pac as ihop p  ett ri tigt s tt och 
att reglera hur oli a gener st ngs a  och p  bero-
ende p  il en typ a  cell det r r ga o  alla cel-
ler i hela roppen r n ner celler, till hudceller och 
ita blod roppar har sa a geno  och den stora 

s illnaden ellan hur dessa celler ser ut och ung-
erar beror ust p  dessa typer a  e anis er . Axel 
unde isa att det naturliga ur alet spelar stor roll 
r ut or ningen a  de ic e- odande regionerna 

a  geno et s  l so  i generna. I a handlingen 
unders tes oc s  hur generna r p - och a slagna 
hos oli a gelarter. Bland annat specialstuderade 
han s art it- och halsbands ugsnappare, ett artpar 
so  gnats yc et stor upp r sa het a  era 
ors argrupper i Uppsala under nga decennier. 

ROBERT EKBLOM

Jonathan Barnaby, 2012  Cooperative bree-
ding in the southern anteater-chat: Sexual 
disparity, survival and dispersal. iloso e 
do torsa handling, Populationsbiologi och Na-
tur rdsbiologi, Uppsala uni ersitet. ISBN 978-
91-554-8426-2. http urn. b.se resol e urn ur
n nbn se uu di a-179070.

Socialitet och sa arbete ino  d ur rlden r ett 
hett te a ino  den oderna e ologi- och e olu-
tions ors ningen. Generellt r det inte helt en elt 
att i e olution ra ter er rst  och r lara ar r 
det r s  anligt att indi ider eller r den delen 
celler och gener  o ta agerar p  ett os l is t is. 
Hela e olutionsl ran bygger u p  att anlag so  

r en indi id att ra sina egna gener idare till 
n sta generation i en st rre grad n andra indi i-
der o er att a i re ens i populationen p  
be ostnad a  indre lyc ade ar sanlag en e a-
nis  so  i nner under na net naturligt ur al . 
O  b da inblandade indi ider t nar p  sa arbetet 
r det rst s l ttare att r lara, en i nga all 
r sa arbeten e olution rt s tt ldigt nsliga r 
us are. O  det dy er upp en indi id so  har so  

strategi att s l  dra nytta a  att den andra indi i-
den sa arbetar en s l  inte sa arbetar tillba a, 

nns det stor ris  att denna ploc ar nnu er po ng 
i det e olution ra spelet och d r ed bryter sa ar-
betet s  s ningo  ihop.

Ett a  de allra est extre a allen a  sa ar-
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beten so  obser eras i gel rden r ooperati  
h c ning. Detta begrepp inneb r att en eller era 
indi ider h lper ett r ldrapar att da upp deras 
ungar utan att s l a reproducera sig. O ta handlar 
det o  tidigare rs ungar so  stannar ar i r ld-
rarnas territoriu  och h lper till att da upp sina 
yngre sys on, en en indi ider so  inte alls r 
sl t ed de reproducerande indi iderna an ib-
land ungera so  h lpare . En a  de est nda 
ooperati a h c arna i rt land r la s ri an so  
arit re l r o attande studier under de se-

naste decennierna. I en ny a handling r n Uppsala 
uni ersitet har doc  o us legat p  en betydligt er 
exotis a art r n ar are breddgrader. Jonathan 
Barnaby heter do toranden och han har studerat en 
syda ri ans  gelart id na n southern anteater-
chat  yrmecocichla formicivora , eller sydlig 
ter its tta  p  s ens a.

Jonathan, r rigt b rdig r n Robin Hoods 
he by, Loxley so  ligger i n rheten a  She eld 
i norra England, har under yra rs tid studerat en 
population ter its ttor i den syda ri ans a na-
tionalpar en Ben ontein, i n rheten a  staden Ki -
berly. Detta r rsta g ngen so  denna art studeras 
etens apligt och ldigt yc et arbete gic  i b r-
an t till rent bes ri ande studier a  populationen. 

En sa  so  g r ust denna art speciellt intressant r 
att den inte alltid h c ar ooperati t utan cir a 25 

 a  alla h c ande par larar sig utan h lpare. Par 
so  r h lp a  en till tre h lpare larar doc  a  
h c ningen betydligt b ttre n ensa a par, speci-
ellt under torra r n r ensa a par o ta isslyc as 

ed att  ut ygga ungar. Det isade sig oc s  att 
det enbart ar hannar so  alde att stanna ar n ra 
sitt delsere ir och bli h lpare. Honorna spred sig 
i geno snitt l ngre bort r n delseplatsen -
ligen so  ett s tt att und i a ina el  och rs te 
alltid att s l a h c a redan under sitt andra le -
nads r. O  de erle t s  l nge ill s ga, honor 
hade n ligen betydligt s re erle nadschanser 
n hannar b de so  ungar och so  uxna. Detta 

i sin tur leder till att ns oten i populationen r 
s e  och hanar r betydligt anligare n honor.

Ter its ttorna i Ben ontein bygger alltid sina 
bon i h l i ar en so  gr ts ut a  ords in Oryc-
teropus afer , och det ar nog ett ordentligt sp n-
nande ltarbete att rs a rypa ner i dessa h l 
och rs a lo alisera bon eller ilande glar. r 
att r a och ta blodpro er a  uxna glar an n-
de an sig a  en liten gu ior  r att s r a 
upp glarna ur h len och en p se er ing ngen 
so  de ngades i. Doc  ar det inte helt o anligt 
att ors arna s l a ha nade ga ot ga ed ri -
tiga or ar r st ap obror  n r de d  ner i ord-

s insh len r att leta e ter gelbon. Just predation 
a  ap obra ar oc s  en a  de i tigaste d dsor-
sa erna bland b de uxna ter its ttor och ungar 
i boet. M ligen an denna predation ara anled-
ningen till att honor har h gre d dlighet n han-
nar. E terso  honorna sprider sig l ngre bort r n 
l c ningsplatsen nner de s re till o r det de 

ha nar i, och har bland annat indre uns ap o  
ar det nns s ra h l att h c a och ernatta i.
Ett begr nsat antal honor leder allts  i detta sys-

te  till att alla hanar inte an h c a s l a. Men en 
r ga so  arst r r ar r dessa l er att stanna 

ar och dsla energi p  att h lpa andra par ed 
h c ningen i st llet r att spara p  ra terna till 
dess att han r chansen att s l  h c a ed en le-
dig hona. O  den h lpande hanen r n ra sl t 

ed ungarna i ullen h lper han u p  det iset till 
att indire t ra delar a  sina gener idare till n sta 
generation, en de h lpande ter its ttorna r 
inte alltid sl t ed det h c ande paret s  n gon 
annan r laring ste oc s  nnas. Kans e an 
det ara s  att h lparna p  n got is l r sig hur 
h c ningsbestyren s all g  till och d r ed r b ttre 
rustade n r det r deras egen tur att bli pappor. Det-
ta r n gra a  de r gor so  terst r att bes ara r 
o ande studier, och ag har en nsla a  att i 
nnu inte h rt det sista r n de sydliga ter its t-

torna i Ben ontein.
 ROBERT EKBLOM
 

Keith W. Larson, 2012  Hybrid zone dynamics, 
assortative mating, and migratory program-
mes in a willow warbler migratory divide. 

iloso e do torsa handling, Biologis a institu-
tionen, Lunds uni ersitet. ISBN 987-91-7473-
379-2. Keith.Larson biol.lu.se.

Redan Linn  ga  de nordliga och sydliga l s ng-
arna oli a na n e terso  de s ilde sig i rg och 
storle . S illnaden har s ledes arit nd i t -
hundra e tio r, och i dag betra tas nordliga och 
sydliga l s ngare so  t  oli a raser. Rasernas 
oli a ytt anor r oc s  l do u enterade tac  
are ter ynd a  ring r ta glar. En ppen r ga 
rble  d re ot rh llandena ino  den latitud on 

d r de t  raserna ts och so  g r unge r geno  
S eriges horisontella ittlin e. Hur bred r denna 

r odade se und ra hybrid on  Beblandar sig 
de t  raserna helt ritt ed arandra eller nns en 
tendens att li a s er li a, d s. att rasrena par r 

errepresenterade  Har hybridisering n gra nega-
ti a e e ter, t.ex. i or  a  l gre t theter i hybrid-
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onen  Att t theterna ar l gre isade ag redan 
r nga r sedan tac  are S ens a h c gel-

taxeringens syste  ed representati a standard-
rutter. Men detta an u helt en elt bero p  d liga 
l s ngarbiotoper. S ac an har nu on r erats p  
grund al a  ett st rre aterial, och hybrid onens 
exa ta utstr c ning och or  har artlagts. Moder-
na ole yl ra etoder har g ort det ligt att n r-

are studera rh llandena i hybrid onen. Redan 
tidigare har ors argruppen d r Keith ing r isat att 

erg ngs onen o it till i sen tid, e ter senaste 
istiden, d  de nordliga l s ngarna in andrade r n 
norr och de sydliga r n s der, och an har un-
nat larl gga att det er ligen r en hybrid on och 
att det r yra speci a egens aper so  r ndras 
grad is r n norr till s der.  

Keith Larson r en litet o anlig do tor geno  att 
ha disputerat rst id yrtio yra rs lder. I dagens 
produ tionsinri tade uni ersitet r det  i ar e all 
ino  natur etens aperna  nu era yc et o an-
ligt. Men det nns bra att an ort arande an  

lighet att geno ra sp nnande ors ning en 
o  an b r ar sent i li et och har sysslat ed an-
nat dess rinnan. Keith bes ri er sin g ra  till 
de yra ren so  ors arstuderande i Lund. Hans 
ornitologis a bana b r ade so  ro gelsr nare 
en h st i Great Basin National Par  i Ne ada och 

ro  that autu n on ards I spent y li e at-
ching, counting, ringing, and ollo ing birds on 
their epic igrations across the globe . M nga 
r p  oli a gelstationer och str c lo aler och 

ett st ndigt intresse att rd upa sina uns aper 
g orde att Keith gic  den urs i gel yttning so  
ges i Lund. D r ble  han s  do torand ed Sta an 
Bensch, ole yl rbiolog, och Susanne Å esson, 

gel yttnings ors are, so  handledare.
Keith be r tar so  sagt att onen ed l gre 

best ndst thet i s dra Norrland sa an aller ed 
den on d r yra egens aper r ndras successi t 
geno  onen och han an oc s  larl gga onens 
utstr c ning. Det isade sig inte ara en on ed 
parallella gr nser. Vid usten ar onen bara n gon 

il bred en ble  successi t bredare ot nors a 
gr nsen d r den ar era tiotal il bred. Keith un-
ders te o  d lig il  biotop, li at  unde r-
lara att l s ngarnas l ga t thet i onen, en inga 

s dana a torer unde identi eras. Den r laring 
an astnade r bygger i st llet p  det a tu  att 

nordliga l s ngare yttar stligt och er intrar i 
stra och s dra A ri a edan de sydliga l s ng-

arna yttar stlig till stra A ri a. De ontinen-
tala s arth ttorna c  st  odell. r dessa har 

an ed experi ent isat att hybrider r n r ld-
rar ed oli a ned r da yttningsri tningar r en 

ri tning so  ligger itt e ellan och d r r yttar 
till ol pliga il er ed s re erle nad. Keith 
antar s ledes att hybridl s ngare drabbas a  sa -

a eno en. De ha nar n gonstans ellan de 
stliga och stliga l s ngarnas er intringso -

r den och d r r rh llandena ogynnsa a ed 
rh d d dlighet so  l d. Indicie ed an best r 

s ledes a  att egens aperna so  r ndras i nord-
sydlig ri tning geno  hybrid onen r nutna till 
s illnaderna i yttningsri tning. Det sa nas doc  
ort arande be is. Visserligen har an isat att det 

sannoli t inte nns n gon ot il a ot rasbland-
ning id parbildningen, en an an inte utesluta 
att blandparen producerar rre ungar. Denna al-
ternati a r laring behandlas doc  inte e terso  

an helt en elt inte har n gra data o  ungprodu -
tion och ung erle nad r hybrider rt ed 
rena nordliga respe ti e sydliga par. Det er ar 
doc  so  o  ors argruppen o er att ta itu 

ed denna och era andra nnu inte l sta r gor 
i ra tiden.

E terso  A ri a spelar unda ental roll r l -
s ngarna rs er Keith ta reda p  ad de sysslar 

ed d r under intern och o  det r n gra s illna-
der ellan nordliga och sydliga. drar so  bildas 
i A ri a analyseras ed h lp a  stabila isotoper, 
och s illnader i dessa isotoper an indi era il en 
biotop glarna istats i och il en da de intagit. 
Stic pro et r doc  litet, bara tta nordliga och nio 
sydliga glar, och d r r unde an inte s erst l-
la n gra uppenbara s illnader ellan raserna. Re-
dan tidigare hade an doc  isat att raserna s il er 
sig ed a seende p  isotopen e- e ton 15N . 
Isotoperna isade att s u a  indi iderna hade bytt 
antingen lo al eller diet under A ri a istelsen, 

edan de riga tio indi iderna hade istats p  
sa a lo al och tit sa a da. 

I en studie g r an era i detal  in p  r gan o  
indi ider a  de oli a raserna s er sig till arandra 
eller blandar sig utan ts illnad. Det ore inte helt 

r nande o  det rsta g llde e terso  sydliga 
anl nder till h c ningslo alen re nordliga l -
s ngare. Det an g orde ar att re ir artera och 

nga hanar och honor i ett trettiotal re ir p  en 
plats itt i hybrid onen. S illnaden ellan raserna 
i hanarnas an o sttid isade sig ara nio dagar. 

r t ugo par lyc ades an best a rastillh rig-
heten hos b da nen. lyttningstypen best des 

ed h lp a  e- e ton i handpennorna nu -
er ett och t . Det anns ingen indi ation p  att 

li a s te li a. Trots er n en ec as s illnad i 
an o sttid r hanarna bildade glar r n de t  
raserna par ed arandra utan ts illnad. L -
s ngaren s il er sig d r ed r n s arth ttan so  p  
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europeis a ontinenten har t  best nd ed oli a 
ytt anor so  p  sa a lo aler en inte blandar 

sig ed arandra.
A handlingen ppnar nga nya id er ino  stu-

diet a  se und ra hybrid oner och deras stabilitet 
och r rlighet. Och n r l s ngarna r utsugna p  
uns ap s  r det bara att ge sig i ast ed gul-
rlorna so  u har ett otal se und ra hybrid oner 

hela gen geno  Palear tis b de i syd-nordlig 
och st stlig ri tning  

SÖREN SVENSSON
Biologiska institutionen, Lund

Ma a Tar a, 2012  volutionary dynamics of 
migration and breeding in wild birds: ge-
netic architecture, sexual con icts and evo-
lutionary constraints. iloso e do torsa hand-
ling, Biologis a institutionen, Lunds uni ersitet. 
Ma a.Tar a biol.lu.se

r att ra sitt ubileu  utga  K is are gelsta-
tion 2011 bo en Fåglar, forskning och naturvård 
i vismaren under 50 r. Hans K llander och ag 
o bads att bidra ed ett apitel o  ors nings-
resultaten. Vi gic  igeno  det so  redo isats 
i etens apliga uppsatser. E ter geno g ngen 
d r des i att utn na K is are gelstation 
till den etens apligt r sta bland de s ens a 
stationerna, n ligen i ra t a  det internationellt 
s  ra g ngsri a trasts ngarpro e tet. Vid ingen 
annan gelstation har det geno rts ett s  stort 
sa anh llet pro e t ed s dant etens apligt 
d up och geno slags ra t, och det initierades a  
personer so  ar och ort arande r a ti a id 
stationen.  R tt eller el  dis uteras. Trasts ng-
arpro e tet har doc , alltsedan det startades 1983 
a  Sta an Bensch och Dennis Hassel uist, ra -
bringat den ena do torsa handlingen e ter den 
andra. Grundorsa en till de stora ra g ngarna r 
naturligt is s l l ngsi tigheten so  o attning-
en. Alltsedan starten har pra tis t taget arenda 
trasts ngare arit ring r t, de esta or ologis a 
egens aper upp tta, parrelationerna astst llda 
och ar e indi ids h c ningsresultat best t. Se-
dan 1987 har blodpro er tagits ed l d att ar e 
indi ids genetis a egens aper och dessas oppling 
till riga egens aper har unnat studeras. Och 
2012 ar det Ma a Tar a so  steg upp ur di or-
na er K is arens gytt iga assar och lade ra  
sin a handling i det a ade is a l uset. 

M nga a  de egens aper an har att g ra ed 
r antitati a, il et inneb r att de styrs a  tio-

tals eller ans e hundratals oli a gener. Att hitta 

dessa gener och oppla deras ge ensa a er an 
p  en iss egens ap r extre t s rt och o pli-
cerat. O ta r det s rt nog att ens identi era ar 
i ar s assan so  en egens ap har sin genetis a 
he ist. Vingl ngd r en s dan antitati  egen-
s ap so  har stor e ologis  betydelse och d r r 
ri ligen b r ara utsatt r betydande sele tions-
tryc . I den a tuella a handlingen har an lyc ats 
identi era platsen i ro oso en d r generna r 
ingl ngd nns. Och det r rsta g ngen an g ort 

detta hos en ild d urpopulation, och a tis t rsta 
g ngen hos ryggradsd ur er hu ud taget. 

E terso  an nner till alla trasts ngares an-
o stdatu , ingl ngd, st rtl ngd, ing or , 
roppsstorle  och s all or  sa t deras inb rdes 

sl ts aps rh llanden unde an unders a o  
an o stdatu  ar genettis t opplat till n gon a  
de or ologis a egens aperna. Dessa r n ligen 
unda entala r hur bra en gel larar yttning-

en, och an o stdatu  r ett a  de b sta tten p  
h c nings ra g ng e terso  an et att u tidiga-
re datu , desto b ttre ra g ng. De or ologis a 
egens aperna ing r i n got an allar yttnings-
syndro et , en hypotes so  s ger att l ng och 
spetsig inge, liten ropp, ort st rt och l ngs al 
s alle r rdela tiga r s dan l ng yttning so  
trasts ngarna geno r. Man isade att an o st-
datu  r r tligt, en ann doc  inga genetis a 
opplingar till de or ologis a egens aperna, 
il et inneb r att an o stdatu  an anpassas till 
il r ndringar li at, dotillg ng, .  utan 

att begr nsas a  or ologin. Detta an ara en stor 
rdel i en r nderlig rld, t.ex. id li at r-

ndringar. Men det isar sa tidigt att yttnings-
syndro et ans e inte g ller ino  en art utan bara 

ellan arter, allts  bara ellan l ng yttande arter 
och stann glar. I studien unde an isa att det r 
sa a gener so  styr ingl ngden hos hanar och 
honor. Men an isar oc s  att sele tionen arbetar 

r att ge hanarnas l nga ingar och honorna orta 
ingar. Hanarna gynnas a  l nga ingar bl.a. r 

att hinna rst till h c ningsplatsen, il et inte r 
ri tigt li a i tigt r honorna so  an r na ed 
att bli parade en o  de anl nder litet senare till 
de pro is u st parnings illiga hanarna. Honorna 

issgynnas d re ot a  l nga ingar  i den t ta 
assen r r rlighet och an er r ga och d r r 
orta ingar det b sta. H r nns allts  en genetis  
on i t ellan nen. Denna on i t inneb r att 

det naturliga ur alet inte an opti era ingl nden 
r n gondera net utan b da r le a ed den 

b sta o pro issen.
Den uppsats so  nog est attraherar anliga 

ornitologer och yttintresserade s rs ilt bygger p  
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trasts ngare so  rsetts ed s  allade geolo a-
torer, p  s ens a o ta allade l usloggar. En arti el 
o  s dana nns i Vår Fågelvärld nr 4, 2012. En 
l uslogg r en anordning so  sts p  geln och 
so  inneh ller en loc a ed datu un tion, en 
l ussensor och ett inne, so  registrerar datu  
och loc slag r dag och natt. r n detta an 

an r na ut gelns position ar e dag o  an 
lyc as ter nga den och a l sa in or ationen n r 
den ter o er e ter inter istelsen. Man satte 
l usloggar p  35 hanar a  trasts ngare och c  till-
ba a data r n tta indi ider r inst nio nader, 
d s. r h st yttning och inter istelse, och r sex 
a  dessa c  an ed en r yttningen. r t  
indi ider unde an bara registrera h st yttningen 
eller del a  den. Med indre indi iduella a i el-
ser ra o  l ande nster. Alla uto  en g 
ster o  Alperna. De passerade sedan Medelha et 

ino  en relati t s al on centrerad ring Italien. 
lyttningen ar yc et snabb och dire t och utan 

n n rda stopp. lyttningen unde g  i ett s ep 
er b de Medelha et och Sahara. Kortare rast-

ningar re o  doc  b de re hoppet er denna 
barri r och id s dra Medelha s usten re hop-
pet er Sahara. Ö er intringso r det ar yc et 
stort trots att glarna alla o  r n sa a h c -
ningsplats. Gro t an an s ga att hela stra 
hal an a  Sahel och s der d ro  utg r potentiellt 

er intringso r de  en indi id h ll till s  l ngt 
s derut so  i Kongob c enet r n dece ber till 
april, en en annan indi id er intrade yc et 
nordligt, nda id Chad, d r det r enartat. Ge-

ensa t ar oc s  att de hade t  oli a platser 
d r de istades era ec or till nader och yt-
tade en g ng r n den ena till den andra, id den 
ena ruggade de och id den andra stannade de till 

r yttningen. A st ndet ellan dessa platser ar 
i edeltal c. 200 il. lyttningen r n h c plats 
till an o sten i A ri a gic  so  sagt snabbt och 
bestod a  ett tiotal ilodagar och unge r dubbelt 
s  nga yttdagar ed bara orta raster. R nat 
enbart p  de dagar d  glarna bara yttade utan 
att ta n gra l ngre raster unge r e  a  dagarna  
ble  edelhastigheten nittio il o  dagen. Denna 
hastighet ar densa a h st och r, en p  h st-

yttningen tog glarna n gra extra rastdagar och 
n gra rre yttdagar, ar r totala yttningen p  
h sten ble  unge r tio dagar l ngre n den nad 

so  r yttningen tog. Ma a onstaterar att det 
idstr c ta er intringso r det r indi ider r n 

en lo al population tyder p  en uppseende c an-
de brist p  sa st ighet och resl r att det an 
bero p  att K is arens population r s  ung, eta-
blerad r bara unge r e tio r sedan, och ans e 
har s apats a  in andrare r n nga oli a popula-
tioner ed oli a er intringso r den. Men detta 
et i inget o , och det nns r rigt r tt lite 

hos andra arter a  trasts ngarens slag so  tyder p  
att sa a h c ningso r de tenderar att ed ra 
sa a er intringso r de annat n i yc et stor 
s ala.          

Att unna geno ra denna typ a  genetis a stu-
dier beror p  att an har en s  antastis  uns ap 
o  alla indi iders inb rdes sl ts aps rh llan-
den, och ag an inte l ta bli att citera det styc e 
i a handlingen d r detta underlag bes ri s. V rt 
sl ttr d best r a  550 registreringar ed upp till 
s u generationer. Detta o attar 210 oders ap, 
214 aders ap, 92 helsys on, 238 sys on p  o-
dersidan, 146 hal sys on p  oderssidan, 277 
sys on p  aderssidan, 185 hal sys on p  aders-
sidan, 89 or drar, 80 or der, 99 ar drar 
och 102 ar der.  I ponerande. Ma a r sina 
resultat ed de r n tio andra l ngtidsstudier a  
li nande slag. En a  dessa studier r oc s  s ens , 
n ligen Uppsala uni ersitets pro e t o  hals-
bands ugsnapparen p  Gotland. Den o attar n s-
tan s u tusen indi ider ed nda sl tband, er 
tio tusen tta och gda glar och dubbelt s  

nga generationer so  trasts ngarnas s u. Hals-
bands ugsnapparna har oc s  producerat den ena 
do torsa handlingen e ter den andra. B da dessa 
s ens a studier isar il a antastis a lighe-
ter till studier a  e olution och genetis  ba grund 
till egens aper och beteenden det nns o  an 

nner glarnas sl ts ap l ngt ba t i tiden och 
ontinuerligt registrerat deras ortplantning, or-
ologi och ysiologi sa t tagit pro er r genetis a 

analyser. Dessa databaser g r det ligt r ar e 
ny do torand i pro e ten att redan r n b r an ha 
en utg ngspun t so  r helt enast ende, och det 
r bara att hoppas att K is arens trasts ngare an 

studeras li a intensi t och reati t i ra tiden so  
hittills.

SÖREN SVENSSON 



152

Innehåll i årgång 22, 2012 Contents of volume 22, 2012

ANDERSSON, R. Dräktvariation hos skärpiplärka Anthus petrosus littoralis och vattenpiplärka Anthus spi-
noletta i vinterdräkt. Plumage variation of Rock Pipit Anthus petrosus littoralis and Water Pipit Anthus spino-
letta in winter plumage ..........................................................................................................................................33

BARSHEP, Y., OTTOSSON, U., WALDENSTRÖM, J. & HULME, M. Non-breeding ecology of the Whinchat 
Saxicola rubetra in Nigeria. Buskskvättans Saxicola rubetra ekologi under övervintring i Nigeria ..................25

BENGTSSON, D. & LINDSTRÖM, Å. Häckfågelfaunan i en sydsvensk ädellövskog under 40 år – revirkar-
tering av Ottenby lund 1972–2011. The breeding bird community over 40 years in a rich broadleaved forest at 
Ottenby in southern Sweden. .................................................................................................................................93

DUDZIK, K., POLAKOWSKI, M., JANKOWIAK, Ł., DOBOSZ, R., BIELAK, E. & ALBRYCHT, M. Incestuous 
broods of the Whooper Swan Cygnus cygnus in Poland. Häckning av syskonpar hos sångsvan Cygnus cygnus 
i Polen. ..................................................................................................................................................................16

HJERNQUIST, M., HJERNQUIST, B. & HJERNQUIST, M.B. Behaviour and survival of Common Guillemot 
Uria aalge chicks at departure from a nest site in the Baltic Sea. Beteenden och överlevnadschanser för sill-
grissleungar Uria aalge i Östersjön när de lämnar sina boplatser.........................................................................3 

KAMPE-PERSSON, H., BOIKO, D. & MORKŪNAS, J. 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 ..............................................127

LARSON, K.W. & KUNDISCH, S. Willow Warbler Phylloscopus trochilus nesting in a juniper during a peak 
lemming year. Lövsångare Phylloscopus trochilus häckar uppe i en enbuske under ett lämmelår ..................141

LERNER, H. & TUNÓN, H. What knowledge is ”jizz”? Vilken typ av kunskap menas med begreppet ”jizz”?..73
LINDSTRÖM, Å., BENSCH, S. & HEDENSTRÖM, A. An exceptionally large Willow Warbler Phylloscopus 

trochilus. En ovanligt stor lövsångare Phylloscopus trochilus ..........................................................................139
NILSSON, L. Distribution and numbers of wintering sea ducks in Swedish offshore waters. Utbredning och 

antal av övervintrande havsänder i svenska utsjövatten ......................................................................................39
NILSSON, L. & NILSSON, J. 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 ...............................................................................................107

SCHÖLIN, K.-G. & KÄLLANDER, H. A Blue Tit Cyanistes caeruleus population: its recent increase and bree-
ding data. En blåmespopulation under 60 år: dess sentida ökning samt häckningsdata ....................................19

STEDT, J. & LINDSTRÖM, Å. 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 ..............................................................................................80

SVENSSON, S. Ornitologernas världskongress: 2010 i Brasilien, 2014 i Japan – kort referat och inbjudan. 
The International Ornithological Congress: 2010 in Brazil, 2014 in Japan – brief report and invitation ..........61

TANSKANEN, A. Impact on breeding birds of a semi-offshore island-based windmill park in Åland, 
Northern Baltic Sea. Effekten på den häckande fågelfaunan av en vindkraftspark på småöar på Åland, norra  
Östersjön .................................................................................................................................................................9




