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Revirtathet och artdiversitet bland faglar hackande i 
Angermanlandsk skogsmark 

BIRGER RISBERG 

----------------------------------- Abstract -----------------------------------
The aim of this study was to estimate density and diversity 
of breeding birds in ordinary managed forests in the 
northern Swedish province of Angermanland. The field 
work was performed during four breeding seasons within 
the period of 1989 to 1994. A territorial survey method , 
with fixed study areas, was used. 41 survey areas with a 
total area of 623.8 ha were censused representing 0.4 per 
mille of the woodland in Angermanland. The mean density 
was 139 breeding pairs/km2 (median 124 pairs/km2). 53 
different bird species were considered breeding in the 41 
survey areas. Chaffinch, Willow Warbler and Robin were 
the most abundant species. These three species accounted 

for 36% of the total amount of territories. The lowest 
density and diversity was found in clear cuts and plant 
stands (90 pairslkm2; 21 different species) while the high
est was recorded in middle aged stands (165 pairs/km2; 34 
species). Game birds and birds of prey were found 
breeding only in mature and middle aged stands. The 
abundance of most tits and woodpeckers were highest in 
mature stands. 

Bilger Risberg, Rodsfaringen 43, S-881 33 So//efted, 
Sweden . 
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Inledning 

Under de senaste tva decennierna har systematiskt 
orienterad ornitologisk inventeringsverksamhet i 
Angermanland varit mer omfattande an nagonsin 
tidigare. Under aren 1974-1985 pagick har, liksom 
i ovriga landet, ATLAS-inventering med syfte att 
kartlagga de hackande arternas geografiska utbred
ning. 1973 och 1987 genomfordes kustfagelinvente
ringar i Angermanland (A OF 1974, Grenmyr & 
Holmqvist 1994). Aren 1983-1985 inventerades 
fagelfaunan pa myrar i landskapet (Dahlen 1985). 
Smarre riktade inventeringar har aven gjorts av 
storspov och tofsvipa i akermark (Risberg 1990) och 
av ugglor i skogsmark (Risberg 1991). 

Under hosten 1987 fOddes tanken inom Anger
manlands Ornitologiska Forening att forsoka fOlfar
diga en fagelfauna over landskapet. Befintlig kun
skap skulle sammanstallas och dokumenteras och 
kompletteras med riktade inventeringar inom omra
den dar kunskaperna ansags alltfor bristfalliga. Hu
vuddelen (79%; Anonym 1988) av Angermanland 
bestir av skogsmark. Kunskaperna om saval artdi
versitet som revirUithet i denna rniljo var 1987 i 
hogsta grad begransad. Ganska snart fokuserades 

darfOr inventeringsarbetet mot denna naturtyp. 
Ambitionen var att inventera Angermanlandsk "nor
malskogsmark", det vill saga utan sarskild inrikt
ning mot exempelvis ornitologisktintressanta omra
den . Detta gjordes fOr att generera sa allmangiltiga 
populationsuppskattningar som mojligt. Saledes 
valdes inventeringsobjekt utan fOrutvarande vet
skap om fagelfaunan pa detsamma. Resultatet av 
detta arbete redovisas nedan. 

Studieomrade samt metodik 

Angermanland, som omfattar en total landyta om 
19.880 km2, tillhor norra barrskogsregionen. Hu
vuddelen (79%) av landytan utgors av skogsmark. 
Mascher (1990) beskriver skogslandskapet i omra
det enligt fOljande: "Granen dominerar 39,5% av 
skogsmarken i lanet medan 12,7% tacks av tallskog. 
Sammanhangande tallskogar finns framst pa hall
marker, pa terrasser och asar i aIvdalarna samt forna 
randdeltan och dodisormaden som utformades un
der inlandsisens avsmaItning. Barrblandskogar med 
storre eller rnindre inslag av lOvtrad tacker 44,7% av 
skogsarealen. Rena lOvskogar ar ovanliga och be-
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gransade till ytvidden. De utgor tillsarnmans endast 
3,1 %. Landskapets lOvskogsbestand ar koncentrera
de till brantberg och raviner, strandbarder vid havet 
samt strander av sjoar och vattendrag." 

Inventeringsmetodiken har i huvudsak fOljt den 
revirkarteringsmetod med fasta provytor som fOre
kommer inom Svensk hackfageltaxering (Svensson 
1975). Foljande forenklingar har dock gjorts: 

• Antalet besok per ruta har reducerats till 2-8. 
Svensson (1975) rekommenderar minst 10 be
sokstillfallen i sluten skog och minst 8 i oppen 
terrang. 

• Endast ett fatal besok har gjorts utanfor tidsperio
den 15 maj-25 juni. 

• Flertalet rutor hade i faIt lattidentifierbara ytter
granser, typ vagar, kraftledningar, tydliga skogs
bestfmdsskillnader (till exempel avvikande alder) . 

• Ingen nedre storleksgrans sattes fOr rutorna. 
(Svensson anger har provytans minimiareal till ca 
10 ha i sluten skog och ca 30 ha i oppen terrang). 
Ingen ruta mindre an 3,5 ha har dock inventerats. 

Orsaken till dessa avvikelser fran den gangse revir
karteringsmetoden var framst brist pa tid. Det fanns 
helt enkelt inte personella resurser att genomfora det 
antal besok per ruta som Svensson (1975) anger som 
onskvart eller att i fOrvag mata upp rutor utan natur
liga yttergranser belagna helt inom stOrre skogsbe
stand. Anledningen till att endast fa faltbesok gjorts 
fore den 15 maj var dels en medveten styrning till att 
koncentrera inventeringsarbetet till den tid da hu
vuddelen av fagelarterna fOrvantades vara revir
havdande (maj-juni i Angermanland) samt dels pa 
att snon och vagnatets frarnkomlighet lokalt fOrsva
rar inventeringsarbetet tidigare under aret. 

For att effektivisera arbetet och mojliggora efter
fOljande skattningar av totalpopulationer inom Ang
ermanland sa delades skogsmarken in i fyra olika sa 
kallade huggningsklasser enligt normerna fOr Svensk 
rikssko gs taxering: 

Klass A+Bl: Kalmark+plantskog med medelhojd 
under 1,3 m. 

Klass B2+B3: Ungskogar med medelhojd over 1,3 
m och med medelstarnmar klenare 
an 10 cm vid 1,3 m hojd. 

Klass C: Medelalders skog. Skogens alder un
der ovre grans fOr "gallringsbar al
der". 

Klass D: Aldre skog. Skog som ar aldre an 
medelalders skog. 
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Figur 1. Karta over Angermaniand med hackfageitaxerings
ytorna markerade (svarta punkter). 

Map oj'Angermanland with major towns and the survey areas 
(black dots) marked. 

Med hjalp av uppgifter fran Svensk riksskogstaxe
ring (Anonym 1988), om andelen skogsmark per 
huggningsklass inom Angermanlandsdelen av Vas
ternorrlands lan, kunde sedan erhallna populations
tatheter extrapoleras till att galla landskapet som 
helhet. Harvid har antagits att dessa andelar aven ar 
representativa fOr hela landskapet Angermanland 
som ocksa har fOrgreningar in i lamtlands och Vas
terbottens Ian. Skogstillstandet vad galler hugg
ningsklassernas fOrdelning ar fOr ovrigt snarlikt 
mellan dessa tre Ian enligt samma kalla. 

Vatje enskild inventeringsruta inneholl endast 
bestandsbildande skog fran en huggningsklass. Ru
tornas areal bestamdes genom matning med plani
meter i skogligt, ortonormerat kartmaterial dar be
standsgranser fanns utritade. Arealen mattes i hektar 
med en decimals noggrannhet. Inventeringarna har 
undantagslOst genomforts under morgon- och for
middagstimmarna. Det har vat-it en stravan att sprida 
ytorna nagorlunda geografiskt jarnnt over landska
pet. Detta har dock endast lyckats till viss del. 
Landskapet ar stort och till de mest avlagsna delat'na 
var det mer an 15 mil enkel vag for narmast boende 
ornitolog som del tog i inventeringen. 

Inriktningen val' ocksa att fOrsoka anpassa antalet 
ytor och inventerad areal per huggningsklass efter 
den faktiska fOrdelningen av huggningklasser i Ang
ermanland enligt Svensk riksskogstaxering (Ano
nym 1988). Trots ovanstaende begransningar vad 



Tabelll . Antalet inventerade haekfageltaxeringsytor (N) oeh deras total a storlek (ha) fbrdelade pa huggningsklas-
ser oeh ar. 

Number of surveyed plots (N) and their totol area (ho) divided into different cutting closses and years. 

1989 1990 

Huggningsklass 
CUlling class N area N area 

A+Bl 
kalmark+plantskog 4 88,2 
clear cuts+plant stands 

B2+B3 
ungskog>I ,3 m 2 30,4 
young stands>}.3 m 

C 
medelalders skog 4,6 2 32,2 
middle aged stands 

D 
aldre skog 35,2 6 88,2 
older stands 

Samtliga huggnings- 10 158,4 119,4 
klasser 
All cUlling classes 

galler provytornas rumsliga fbrdelning ar det de 
deltagande inventerarnas uppfattning att provytorna 
utgor ett representativt urval av Angermanlandsk 
normalskogsmark. I flertalet fall har valet av provyta 
gjorts slumpmassigt fran respektive markagares 
skogsindelningsregister utan fOregaende kannedom 
om provytans utseende. 

Resultat 

Totalt inventerades 41 olika ytor med en samman
lagd areal av 623,8 ha under de fyra aren 1989, 1990, 
1993 oeh 1994. Detta utgor 0,4 promille av Anger
manlands total a skogsmarksareal. Sett till hugg
ningsklasser inventerades 0,8 promille av kalmarker 
+ plantskogar, 0,6 promille av ungskogarna oeh 0,3 
promille av saviil medeHUders skogar som aldre 
skogar. Fordelningen mellan ar oeh huggningsklas
ser framgar av Tabell 1. 

Taxeringsytorna var spridda over stOrre delen av 
landskapet (Figur 1), men "vita flaekar" fanns fram
forallt inom den nordvastra delen (TasjoOlm·adet) , 
de eentrala delarna (Anundsjo I Bredbyn) samt inom 
den nordostra delen (Nordmalingstrakten). Antalet 
besok per ruta varierade mellan 2 oeh 8 med ett 
medeltal av 3,8. Lagst antal besok gjordes i hugg
ningsklass kalmark + plantskog (medel = 2,9 besok 

N 

2 

5 

1993 1994 Alia ar Total areal skog (ha) 
All years i Angermanland 

Totalforest area (ha) 
area N area N area in Angermanland 

23,5 2 32,1 7 143,8 187.000 

15,5 7 109,4 10 155,3 281.000 

13,3 8 99,1 12 148,2 520.000 

35,8 17,3 12 176,5 581.000 

88,1 18 257,9 41 623,8 1.570.000 

per yta). I ovriga huggningsklasser gjordes fOljande 
medelantal besok per yta: 4,0 i ungskogar, 4,2 i 
medelalders skogar samt 3,7 i aldre skogar. 

Pa kalmark oeh i plantskog under 1,3 m medel
hojd (huggningsklass A + B 1) val' gularla, tradpi
plarka oeh buskskvatta de tre vanligaste arterna 
(Tabell 2). Dessa utgjorde 62% av de registrerade 
reviren i denna huggningsklass (gularla 25 %, tradpi
plarka 19% oeh buskskvatta 18%). Buskskvatta 
patraffades fOr ovrigt endast i denna bestandstyp. 
Revirtatheten fOr tradpiplarka var tre ganger hogre 
hal' an i nagon annan huggningsklass. Vadare som 
enkelbeekasin oeh gluttsnappa registrerades pa nag
ra ytor dar skogen avverkats i det som dessforinnan 
varit sumpskog. Totalt patraffades 21 arter i denna 
miljo. Tathetsvariationen var stor mellan olika prov
ytor (standardavvikelse 59,8 revir/km2

). Lagsta re
gistrerade rathet var 32,6 revirlkm2

. Denna yta lag pa 
ett nyavverkat men oplanterat hygge som saknade 
kvarlamnade trad eller tradgrupper. Hogsta registre
rade tathet var 230,0 revirlkm2

• Detta objekt var 
oeksa nyavverkat men dar hade flera tradgrupper 
oeh enstaka trad lamnats vid avverkningen . I medel
tal registrerades 90,4 revirlkm2

• Medianvardet var 
97,0 revir/km2

. 

I ungskogar (huggningsklass B2 + B3) var lOv
sangare, bofink oeh rodhake de tre vanligaste arterna 
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vilka tillsammans svarade fOr 48% av antalet revir 
har (lovsangare 28%, bofink 12% och rodhake 9%). 
Lovsangaren uppvisade hogre medelrevirtathet i 
ungskogar an i nagon annan bestandstyp. Totalt 
patraffades 27 arter i denna miljo. Standardavvikel
sen vad galler revirtathet mellan provytor var 46 4 
revir/km2. I medeltal registrerades 112,0 revirl~2 . 
Medianvardet varl12,4 revir/km2, minimi vfudet 72,7 
re~~rlkm2 och maximivardet 228,6 revirlkm2. 

A yen i de medelalders skogarna (huggningsklass 
C) var bofink, lOvsangare och rodhake de mest 
frekventa, dock i annan inbordes ordning. Tillsam
mans svarade de fOr 43% av registrerade revir i 
huggningsklassen (bofink 18%, lOvsangare 15% 
och rodhake 10%) . Har noterades totalt 34 arter. 
Standardavvikelsen mellan provytor var 65,4 revirl 
km2. I medeltal noterades 165,3 revirlkm2. Median
vardet var 160,2 revirlkm2, minimivardet 99,6 revirl 
km2 och maximivardet 311,5 revir/km2. 

De aldre skogarna (huggningsklass D) dominera
des av bofink, rodhake och kungsfagel (39% av 
registrerade revir med bofink 20%, rodhake 10% 
och kungsfagel 9%). Har noterades 29 arter. Stan
dardavvikelsen mellan provytor var 55,9 revirlkm2. 
I medeltal registrerades 143,9 revirlkm2. Median
vardet var 118,9 revir/km2, minimivardet 97,7 revirl 
km2 och maximivardet 272,1 revirlkm2. Honsfaglar 
och rovfaglar registrerades endast i aldre och medel
alders skog. Den stOrsta tatheten av flertalet mesar 
och hackspettar aterfanns i de aldre skogsbestanden. 

. Vagt mot den oareella fOrdelningen av olika hugg
mngsklasser i Angermanland sa var bofink lOv
sangare och rodhake de tre vanligaste altern; i nu 
namnd ordning. Dessa tre svarade fOr 38% av samt
liga revir (bofink 17 %, lOvsangare 12 % och rodhake 
9%). De tio mest frekventa arterna svarade for 67% 
av revirantalet. Genomsnittlig revirtathet var 138 9 
revir~20 (median = 124,4 revir/km2) vilket extrap~
lerat tIll Angermanlands skogsmark ger ca 2,2 mil
jonerrevir. Totaltnoterades 53 alter. Av de 53 arterna 
antecknades huvuddelen (33 arter) med fane an 10 
revir totalt inom samtliga inventerade ytor. Av dessa 
noterades tio arter fOr blott ett revir. Endast lOvsang
are (106 revir) och bofink (121 revir) registrerades 
med over 100 revir. 

Diskussion 

~.n ~edeltathet pa 139 parlkm2 kan tyckas lag i 
Jamforelse med bl.a. Svensk hackfageltaxering dar 
huvuddelen av ytorna holl tatheter mellan 250 och 
500par/km2 (Svensson 1974). Majoriteten av ytorna 
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Tabell 2. ~evi~tathet i inventerade provytor samt uppskattat 
antal par 1 all Angermanlandsk skogsmark 1989-1994. 

Art 

Duvhok 
Sparvhok 
Jarpe 
Tjader 
Enkelbeckasin 

Morkulla 
Skogssnappa 
Gluttsnappa 
Ringduva 
Tornseglal·e 

Goktyta 
Spillkraka 
StOrre hackspett 
Tretaig hackspett 
Tradpiplarka 

Angspiplarka 
Gardsmyg 
Gularla 
Sadesarla 
Jarnsparv 

Rodhake 
Rodstjart 
Buskskvatta 
Stenskvatta 
Koltrast 

Bjorktrast 
Taltrast 
Rodvingetrast 
Dubbeltrast 
Artsangare 

Species 

Accipiter gentilis 
A. nisus 
Bonasa bonasia 
Tetrao urogallus 
Gallinago gallinago 

Scolopax rusticola 
Tringa ochropus 
T nebularia 
Columba palwnbus 
Apus apus 

Jynx torquilla 
Dryocopus martius 
Dendrocopos major 
Picoides tridactylus 
Anthus trivialis 

A. pratensis 
Trogoldytes troglodytes 
Motacillaflava 
M. alba 
Prunella modularis 

Erithacus rubecula 
Phoenicurus phoenicurus 
Saxicola rubetra 
Oenanthe oenanthe 
Tunlus m.erula 

T pilaris 
T philomelos 
T iliacus 
T viscovirus 
Sylvia curruca 



Territorial density in censused plots and estimated number ofpairs in all woodlands of Angermanland in 1989-1994. 

Par/km2 Pairslkln2 Antal revir 
Huggningsklass Cutting class No. no. of territories 

i alla i hela 
ytor Angermanland # 

A+Bl B2+B3 C D Alla in all in all 
All areas Angennaniandll 

0,6 0,2 1 (3 000) 
0,6 0,2 1 (3 000) 

2,7 2,3 1,7 8 (27 000) 
0,7 0,2 1 (3 000) 

2,1 0,2 3 (4 000) 

0,7 0,2 1 (3 000) 
0,7 0,7 2,3 1,1 6 (18 000) 
0,7 0,1 1 (l000) 

2,0 1,7 1,3 6 (20 000) 
1,3 0,4 2 (7 000) 

0,7 0,2 1 (3 000) 
0,6 0,1 1 (2 000) 

1,4 2,0 2,3 1,7 9 (26 000) 
1,1 0,4 2 (7 000) 

17,4 3,2 6,1 5,1 6,5 48 100 000 

1,4 1,3 0,4 4 (6 000) 
2,0 0,7 3 (11 000) 

22,9 5,2 3,7 41 57 000 
7,6 1,9 1,3 14 20 000 

6,4 4,7 2,8 3,8 22 59 000 

9,7 16,2 14,7 12,6 65 200 000 
0,7 0,6 2,0 3,4 2,1 11 33 000 

16,0 1,9 23 30 000 
0,7 0,1 1 (1 000) 

1,3 0,4 2 (7 000) 

1,9 1,3 1,7 1,4 8 (22 000) 
0,7 4,5 4,7 5,1 4,3 24 68 000 
0,7 7,1 8,1 4,0 5,5 31 86 000 

0,7 0,2 1 (3 000) 
3,9 0,7 6 (11 000) 

fortsattning tabel! niista sida 
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fortsiittning fran foregaende sida 

Art 

Tradgardssangare 
Gronsangaare 
Gransangare 
Lovsangare 
Kungsfagel 

Gra flugsnappare 
Svartvid flugsnappare 
Talltita 
Tofsmes 
Svartmes 

Talgoxe 
Tradkrypare 
Tomskata 
Bofink 
Bergfink 

Gronfink 
Gronsiska 
Grasiska 
Rosenfink 
Domherre 
Gulsparv 
Ortolanspa. 
Videsparv 

Totalt, samtliga arter 
Total, all species 

Species 

S. borin 
Phylloscopus sibilatrix 
Ph. collybita 
Ph. trochilus 
Regulus regulus 

Muscicapa striata 
Ficedula hypoleuca 
Pants nwntanus 
P cristatus 
Pater 

P Inajor 
Certhia fmniliaris 
Lanius collurio 
Fringilla coelebs 
F I1wntifringilla 

Carduelis chloris 
C. spinus 
C. jlal11.lnea 
Carpodacus erythrinus 
Pyrrhula pyrrhula 
Elnberiza citrinella 
E. hortulana 
E. rustica 

Par/km2 Pairsl1an2 

Huggningsklass Cutting class 

A+B1 

7,0 

0,7 

0,7 

0,7 
4,9 

0,7 

0,7 
2,1 

90,4 

B2+B3 

3,9 

1,3 
30,9 

1,3 
0,6 
2,6 

0,6 
12,9 
3,2 

0,6 
0,6 
0,6 
3,2 
1,3 
1,9 

112,0 

c 

2,0 
1,3 
4,7 

25,0 
13,5 

4,0 
2,7 
4,0 

0,7 

3,4 

29,7 
2,0 

9,4 
0,7 

2,7 

1,3 

165,3 

* Huggningsklass A+Bl=kalmark+plantskog, B2+B3=ungskog, C=medeHUders gallringsbar skog och D=aldre skog. 

Cutting classA+Bl = clear cuts + plant stands, B2+B3 = young stands, C = middle aged stands andD = mature stands. 

# Totalt antal revir in om landskapet A.ngermanlands skogsmark extrapolerat fran medeltatheter i denna studie. 
Arter inom parentes ( ) noterades med farre an tio revir totalt inom samtliga provytor i studien. 

Total number of territories in allfOl'est land of the province of Angermanland extrapolatedfrol11 mean densities in this 
study. Species within brackets ( ) was found in less than ten territories totally in all survey areas of this study. 
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D 

5,1 
6,2 

12,5 

5,1 
5,1 
5,7 
2,8 
2,8 

2,3 
1,7 

28,3 
4,5 

9,1 
0,6 

4,5 

143 ,9 

AlIa 
All 

1,4 
0,4 
3,7 

16,9 
9,1 

3,5 
3,0 
3,9 
1,0 
1,3 

2,0 
0,6 
0,2 

23,2 
2,9 

0,1 
6,6 
0,5 
0,7 
2,8 
0,4 
0,2 
0,4 

138,9 

Antal revir 
No. no. of territories 

i alIa i hela 
ytor Angermanland # 

in all in all 
areas Angermanland# 

9 (21 000) 
2 (7 000) 

18 58 000 
106 270 000 
42 140 000 

17 54 000 
15 47 000 
20 61000 

5 (16 000) 
6 (20 000) 

10 32 000 
3 (10 000) 
2 (3 000) 

121 360 000 
16 46 000 

1 (2 000) 
31 100 000 

3 (9 000) 
6 (10 000) 

14 44 000 
4 (7 000) 
3 (4 000) 
2 (7 000) 

803 2 180 000 

i Svensk hackfageltaxering var dock fbrlagda till 
Gbta- och Svealand och dar med en dragning mot 
sarskilt fagelrika biotoper. Sadana fagelrika miljber 
ar Lex. skogsdungar i akerlandskapet dar revirtathe
ter pa4140 revir/krn2 registrerats (Sjbberg 1994). De 
ytor som ingar i fbreliggande studie har daremot 
ingen dylik styrning. Tvartom var malsattningen att 
ytorna skulle vara sa representativa som mbjligt fbr 
Angermanlandsk skogsmark. Darfbr ingick aven 
ytor med fbr- eller hyggesrensade kalavverkningar 
utan namnvard naturhansyn, nyrbjda ungskogar av 
tall, undervaxtrbjda och nygallrade medelalders barr
blandbestand och undervaxtrbjda aldre skogar. Med 
i studien fanns dock ocksa hyggen med god natur
hansyn med val tilltagna kvarlamnade tradridaer 
och tradgrupper, lbvrika och orbjda ungskogar samt 
flerskiktade medelaIders och aldre skogar. 

Artdiversiteten visar en tendens till att bka med 
stigande alder pa skogen. Detta visas bland annat av 
att de tre vanligaste arternas andel av den totala 
revirtatheten i respektive huggningsklass minskar 
med bkande alder pa skogen. Dock uppvisar de 
medelaIders skogarna (huggningsklass C) det stbrs
ta antalet registrerade arter. En fbrklaring till detta 
kan vara att de medelalders skogarna ofta hade fler 
bestandsskikt an de aldre. De aldre skogarna hade i 
regel gallrats och i flera fall aven undervaxtrbjts. 
SaIedes dominerades ofta dessa skogar av ett be
standsskikt bestaende av 15-25 m hbga trad. Vissa 
av de medelalders skogarna hade ocksa gallrats och 
undervaxtrbjts men det var trots allt vanligare att 
dessa skogar hade en stbn·e andel trad och buskar i 
hbjder understigande 15 m. En del av dem var helt 
ogallrade och undervaxtrbjda. 

Resultaten i fbreliggande studie visar battre bver
ensstammelse med andra studier av nonlandsk skogs
mark. Saledes fann exempelvis Ericson (1980) tat
heter varierande mellan 76-151 par/km2 i en studie 
av sex olika skogsmiljber i Reivoormadet non om 
Arvidsjaur. I studien ingick bl a hyggen, ungskogar 
och aldre barrskogar. I fern av sex miljber registre
rades 76- 87 par/krn2. Endasti barrnaturskog notera
des en avsevart hbgre revirtathet - 151 par/krn2. 

Fbr de tio vanligaste arterna registrerades i de 
flesta fall klart lagre tatheter jamfbrt med andra 
svenska populationsuppskattningar. Detta fbrhal
lande ar inte fbrvanande mot bakgrund av att huvud
delen av andra studier bedrivits i Gbta- och Svea
land. Kunskapen om revirtatheter i Norrlandsk nor
malskogsmark har fbljdaktligen varit mycket be
gransad med ett minimalt underlag fran faktiska 
undersbkningar. Baserat pa dittillsvarande popula
tionsstudier raknade exempelvis Ulfstrand & Hbg-
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stedt (1976) med fOljande medeltatheter per km2 fOr 
bl.a. motsvarande geografiska omrade som det som 
omfattas av fOreliggande studie: bofink 40, lOvsang
are <50, rodhake 30, kungsfagel 15, gronsiska 5, 
tradpiplarka 10, rodvingetrast 3, taltrast 15, talltita 8 
samt jarnsparv 8. I Uppland har fOljande tatheter 
uppskattats for de ovan namnda arterna: bofink 120 
par/km2 i granskog och 50 parlkm2 i tallskog, lOv
sangare < 30 parlkm2 i barrblandskog, rodhake 60 
parlkm2 i lOv- , lOv/balT- och granskogar samt 30 pari 
km2 i barrblandskogar, kungsfagel 60 par/km2 i 
granskog och 25 parlkm2 i banbland- och lOvblan
dad granskog, gronsiska 6 par/km2, tradpiplarka 
drygt 20 par/km2, rodvingetrast 2 par/km2 i barrskog 
och 15 parlkm2 i lOv- och lOvblandad barrskog, 
taltrast 13 par/km2, talltita 6 par/km2 samtjarnsparv 
15 parlkm2 i gran-, banbland- och blandskog (Fre
driksson & Tjernberg 1996). Norr om Arvidsjaur i 
Pite lappmark noterade Ericsson (1980) fOljande 
tatheter for de fern vanligaste arterna pa ett kalhyg
ge: guHirla44,l par/km2, angspiplarka 14,2 par/km2, 
buskskvatta 6,6 parlkm2, rodvingetrast 2,6 parlkm2 
och grasiska 2,0 par/km2. 

For mindre vanliga arter i den Angermanlandska 
skogsmarken ar det mer tillfalligheter om de patraf
fas eller ej av ett sa pass glest provytenat som det i 
denna studie. Exempelvis noterades ett par duvhok 
i en av ytorna i den aldre skogen. Uppraknat till att 
representera landskapet Angermanland genererar 
detta enda duvhokpar 3300 par duvhokar. Sadana 
extrapoleringar leder latt till orimligheter. Detta 
skulle motsvara hal va svenska totalpopulationen 
(SOF 1990). Stor forsiktighet bor darfOr anvandas 
vid tolkningen av populationsuppgifterna fOr min
dre allmant forekommande arter. Likaval som att ett 
revir av duvhok patraffades i en av ytorna kunde ett 
par av fjallvrak, ormvrak eller graspett ha "traffats 
av" en provyta och pa motsvarande satt blivit upp
raknat. Hela 62% av artantalet patraffades med farre 
an 10 revir totalt sett. Dessa 62% av de patraffade 
arterna svarar dock bara fOr 14% av det totala antalet 
revir. Populationsuppskattningar av dessa arter hal' 
satts inom parentes i Tabell2 da de bedoms som mer 
osakra an andra och i fIera fall torde ha orsakats av 
rena tillfalligheter. 

En central fraga vid bedomningen av resultaten ar 
inventeringseffektiviteten. Inte minst med tanke pa 
de fOrenklingar jamfort med metodiken i Svensk 
hackfageltaxering, som vi av tidsbrist tvangs gora. 
Farre besok per inventeringsyta medfor stOrre lisk 
fOr att revir fOrblir oupptackta. Denna effekt borde 
dock vara mindre i norra Sverige an i sodra eftersom 
hackningssasongen i nOlT ar mer koncentrerad i 
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tiden. Vissa artgrupper, med tidigt hackande arter 
som mesal', trastar och korsnabbar torde vara under
representerade i resultaten eftersom fa besok gjor
des fOre den 15 maj. Att vi i huvudsak valde naturliga 
avgransningar av ytorna kan misstankas ge en drag
ning at fOrhojda tatheter tack yare kanteffekter. Den
na paverkan tros dock vara liten. Detta beroende pa 
att de fiesta naturliga granser var av typen skogsbil
vag, annat skogsbestand, ragang mot annan marka
gare och dylikt. Inte i nagot fall gransade nagon yta 
mot jordbruksmark, dar kanteffekten kan fOrvantas 
vara stOrre. Att provytorna i de fiesta fall ar mindre 
an vad Svensson rekommenderar bedoms inte ha 
paverkat resultaten i nagon namnvard omfattning 
eftersom alla ytor lag i skogsmark. Vi ansag det 
dessutom viktigare att ytorna endast bestod av en 
bestandsbildande huggningsklass. Att da tillampa 
rekommendationerna i Svensk hackfageltaxering 
blir ytterst svart i och med att fa skogsbestand, trots 
NorrlandsfOrhallanden, ar av den storleken Svens
son rekommenderar. Dartill kommer att skogsbe
stand, enligt dagens skogsindelningsrutiner dar de 
biologiska produktionsfOrutsattningarna ges stor vikt, 
ytterst sallan ar stOrre an 30 ha. Med tanke pa 
studiens huvudsyfte ansag vi det darfor viktigare att 
anpassa storleken pa inventeringsrutorna till dagens 
skogsbruk an till riktlinjerna fOr Svensk hackfagel
taxering. 

En viss risk foreligger ocksa for att nagon provyta 
fOrts till fel huggningsklass. Gransdragningen i faIt 
mellan de olika huggningsklasserna kalmark + yng
re ungskog (A+Bl), aldre ungskog (B2+B3) samt 
medelalders skog (C) ar for det mesta HUt att gora da 
definitionerna ar distinkta och tydliga. Daremot ar 
gransdragningen mellan medelaIders skog (C) och 
aldre skog (D) svarare. Vi hal' ivaI' studie inte 
aIdersbestamt skogsbestanden, utan hal' litat till de 
skogliga uppgifter som respektive markagare angi
vit fran sina indelningsregister. I enstaka fall hal' 
provytor klassats om i faIt vad betraffar huggnings
klass da markagarens uppgifter varit uppenbart fel
aktiga. 

Sammanfattningsvis bedoms de forenldingar vi 
gjort vid hackfageltaxeringen i Angermanland ha 
inneburit en viss underskattning av revirtatheten. 
Framst orsakat av det begransade antalet faltbesok, 
avsaknaden av faltbesok under vissa artgruppers 
mest intensiva revirhavdningstid samt att revirkarte
ringsmetoden inte lampar sig for vissa arter i skogs
landskapet. 

Syftet med foreliggande studie val' att undersoka 
revirUitheten fOr de mest frekventa arterna inom 
Angermanlandsk normalskogsmark. Under inven-



teringens gfmg gjordes dock vissa intressanta obser
vationer vad betraffar skogliga atgarders effekt pa 
fagelfaunan. Dessa observationer ar av subjektiv 
karaktar och saknar matbara resultat. Nagra obser
vationer som gjorts kan trots allt vara varda att 
namnas da fragan ar av stort intresse for saval 
fagelskyddet som skogsbruket samtidigt som det 
rader stor brist pa vetenskapliga studier inom omra
det. Saledes tyckte vi oss konstatera att aven begran
sad form av naturhansyn vid skogsskotselatgarder, 
sasom t.ex. att kvarlamna enstaka trad eller trad
grupper vid slutavverkning eller att lata fuktiga och 
lOvrikare partier i ungskogar fOrbli orojda gay saval 
storre artrikedom som storre revirtathet. En grupp 
kvarlamnade aldre trad pa ett hygge kunde innebara 
att stOlTe hackspett, rodstjart och svartvit flugsnap
pare fOrekom. Orojda, lOvrika fuktstrak i barrdomi
nerade ungskogar, kunde hysa exempelvis tradgards
sangare och artsangare. Arter som normalt saknades 
i valrojda tall- eller granungskogar. Om undervaxten 
kvarlamnats in om delar av ett gallrat medelalders 
eller aldre skogsbestand sa var lOvsangare och rod
vingetrast talrikare. 
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villigt stallts till fOrfogande av bl a Graninge Skog & 
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Summary 

Density and diversity of breeding birds inforests in 
the province of Angermanland 

The aim of this study was to estimate the density and 
diversity of breeding bird populations in ordinary 
forests in the province of Angermanland in northern 
Sweden (62° 29'-64° 32' N). Since the main part of 
the wooded area in the region has been influenced by 
forestry for more than one century, less than 0.5% is 
old growth forests. It was therefore natural to direct 
the efforts towards woodlands affected of forestry. 
No old growth forests is thus included in this study. 

The field work was done during the four breeding 
seasons of 1989, 1990, 1993 and 1994. A territorial 
survey method, with fixed study areas, was used. 
The method is a modified version of the one used for 
national bird population monitoring in Sweden 
(Svensson 1975). Due to shortage of personnel, the 
number of visits in each survey area was limited to 
2-8 (mean 3,8) whereas Svensson recommends at 
least 8-10 visits/area. Furthermore, the visits were 
concentrated in time mainly to the period 15 May to 
25 June. This coincides with the main territorial 
display period for most breeding woodland birds in 
the region. Natural boundaries in the terrain were 
used as boundaries for the survey areas when possi
ble. No downward limitation in the size of survey 
areas was used. The smallest survey area was 3,5 ha. 
(Svensson recommends at least 10 ha in grown 
forests and at least 30 ha in open country). 

The woodland was stratified into the four cutting
classes of the Swedish National Forest Survey: clear 
cuts and plant stands with mean height less then 1.3 
m, young stands (height> 1.3 m and < 10 cm in 
diameter in breast height), middle aged stands (> 10 
cm in diameter in breast height but younger than 
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upper limits for commercial thinning operations) 
and mature (older) stands (Anonym 1988). Every 
study area consisted of only one dominating cutting 
class and was censused for only one breeding sea
son . 

In all, 41 survey areas with a total area of 623.8 ha 
were censused. The mean density was 139 breeding 
pairs/km2. Extrapolated to the whole forest area in 
the province of Angermanland, this indicates a total 
population of2.2 million breeding pairs. 53 different 
bird species were considered breeding in the 41 
survey areas. 33 (62%) of these species were regis
tered with less than 10 territories. The more abun
dant 20 species (38%) accounted for 86% of the total 
number of telTitories. Taking the actual proportions 
of different cutting classes into consideration , 
Chaffinch, Willow Warbler and Robin were the most 
abundant species. These three species accounted for 
36% of the total amount of territories (Chaffinch 
17%, Willow Warbler 12% and Robin 9%). With 
respect to abundance these species were followed by 
Goldcrest, Siskin, Tree Pipit, Redwing, SongThrush, 
Willow Tit and Dunnock. 

In clear cuts and plant stands a total of 21 species 
were recorded. The most common species were 
Yellow Wagtail, Tree Pipit and Whinchat. These 
three species amounted to 62% of the recorded 
territories in this cutting class (Yellow Wagtail 25%, 
Tree Pipit 19% and Whinchat 18%). The mean 
density was 90.4 pairs/km2 (median = 97 .0 pairs/ 
km2) although the variation was big between differ
ent areas (min. = 32.6 pairs/km2 and max. = 230 
pairs/km2). 

In young stands, 27 species were registered as 
breeding. Willow Warbler, Chaffinch and Robin 
were most frequent and accounted for 48 % of the 
total amount of territories (Willow Warbler 28%, 
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Chaffinch 12% and Robin 9%). The mean density 
was 112.0 pairs/km2 (median = 112.4 pairs/km2, 
min. = 72.7 pairs/km2 and max. = 228.6 pairs/km2). 

In middle aged stands 34 species were recorded 
breeding. Chaffinch, Willow Warbler and Robin 
were most common and accounted for 43 % of the 
territories (Chaffinch 18%, Willow Warbler 15% 
and Robin 10%). The mean density was 164.6 pairs/ 
km2 (median = 160.2 pairs/km2, min. = 99.6 pairs/ 
km2 and max. = 311.5 pairs/km2). 

The survey areas in mature stands held totally 29 
breeding bird species. Chaffinch, Robin and Gold
crest were most abundant (39% of the territories 
with chaffinch 20%, Robin 10% and Goldcrest 9%). 
The mean density was 143.9 pairs/km2 (median = 
118.9 pairs/km2, min. = 97.7 pairs/km2 and max. = 
272.1 pairs/km2). Game birds and birds of prey were 
found breeding only in mature and middle aged 
stands. The abundance of most tits and woodpeckers 
were highest in mature stands. 

The recorded density is low in comparison to 
similar studies in southern Sweden (Svensson 1974, 
Ulfstrand & Hogstedt 1976, Fredriksson & Tjern
berg 1996) but shows better accordance to earlier 
studies in northern Sweden (Ericsson 1980). The 
breeding bird density in this study is considered to be 
somewhat underestimated due to the methodologi
cal simplifications mentioned above. This applies 
particularly to species among thrushes, tits, wood
peckers and crossbills as their main territorial dis
play period, when they are easier to detect, occurs 
earlier in spring. 33 out of 53 species were recorded 
with less then ten territories totally. Ten species were 
recorded with only one single pair. The total popula
tion figures of these less abundant species must be 
dealt with with a big portion of caution as they reflect 
a great deal of accidental effects . 
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The egg size variation of the Treecreeper Certhia familiaris in 
south-western Sweden 

ANDERS ENEMAR 

----------------------------------- Abstract -----------------------------------
Egg measurements were in 1994-1996 collected on a 
Treecreeper population nesting in artificial nest sites erect
ed in deciduous forests in south-western Sweden. The 
mean egg volume was 1.21±0.091(SD)cm3 (n=533) and 
the mean weight was 1.26±0.100g (n=133). The mean 
volume decreased as the clutch size increased from 
1.26±0.091cm3 (4-egg clutch) to 1.16±0.079cm3 (7-egg 
clutch). Within clutches, the volume showed on average an 
8% increase from first to last laid egg, and the size and 
laying order coincided for about 50% of the eggs on each 
separate day in the laying sequence. The egg sizes of 
neighbouring clutches with laying start on the same day 
tended to vary in parallel from first to last egg, indicating 

a constraining influence of environmental origin on egg 
formation. The size of an egg was positively correlated 
with the ambient temperature of the first two or three days 
before laying. This relation was less clear during periods of 
falling temperature, probably because the temperature 
influence was counteracted by the tendency of the female 
to successively increase egg investments in the laying 
sequence. The consequences and adaptive value of this 
trait are discussed. 

Anders Enema!; Department of Zoology, University of 
GotebOlg, Medicinaregatan 18, S-413 90 Gotebo/g, Swe
den. 
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Introduction 

The problems related to egg-size vanatIOn have 
been observed since long (Lack 1968) and its func
tional significance is still only partly understood, 
especially in passerine birds. Both proximate (Slags
voId et al. 1984) and ultimate (Jarvinen & Ylimaunu 
1986) factors have been used to explain the size 
variations . Many findings , such as the positive rela
tionship between egg size and offspring fitness with
in clutches, are still controversial (Williams 1994). 
This applies also to the observation that the egg size 
sometimes increases towards the end of laying, as 
well as to the interpretation that the larger last-Iayed 
eggs reduce the competition between the siblings 
when hatching is asynchronous (references, see be
low). Of course there are many factors causing egg 
size variation (cf. e.g. Nilsson & Svensson 1993a), 
one of which is the often mentioned constraints of 
environmental origin (e.g. temperature, food avail
ability) (e.g. Slagsvold & Lifjeld 1989, Jarvinen 
1991). However, feeding experiments have so far 
given varying information regarding the importance 
of food availability for the size of the eggs (Arcese 

& Smith 1988, Carlson 1989, Arnold 1992, Magrath 
1992a, Nilsson & Svensson 1993a, Fager & Pegoraro 
1996). No doubt, more research is needed before we 
can establish to what extent known proximate and 
ultimate factors govern the egg formation process . 
The egg size variation still remains a rich area for 
investigation (Pen-ins 1996). 

The aim of this study was to establish the size and 
size variation of the eggs in a Treecreeper Certhia 
fmniliaris population, with special regard to (1) the 
possible occun-ence of general trends in the intra
clutch variation patterns and (2) the relation between 
the ambient temperature and egg sizes. 

Study area and methods 

The field work was can-ied out in the deciduous 
woods of the Gunnebo recreation grounds near Gote
borg, in the south-western part of Sweden 
(57°39'N;12°4'E) . The qualities of the study area 
have been described by Enemar (1992) . The inves
tigated population breeds in artificial nest pockets. 
The occupied pockets were in 1994-1996 inspected 
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daily during the laying period to mark the eggs 
according to their laying order. The clutches were 
transilluminated and photographed the day after the 
appearance of the last egg (Enemar & Arheimer 
1989, cf. also Mand et al. 1986). The measurements 
were taken on slightly enlarged prints of the eggs to 
the nearest 0.05 mm using a sliding caliper. The 
volumes were calculated according to Hoyt (1979) 
and scaled down to their actual values. The COlTec
tion factor was derived from 23 eggs which were 
measured before photographing. 

The eggs laid in 1996 were also weighed with a 5-
g Pesola balance, sheltered from the wind in a 
transparent acrylic cylinder. The egg weights were 
estimated with a precision of about 0.01 g within the 
marked 0.05-g intervals. The readings were made 
with the aid of a magnifying glass and adjusted in 
relation to the sometimes wide variations in the 
ambient temperature. Special tests revealed that the 
balance showed an average weight decrease of 0.03 
g at about +3°C compared to at about +18°C. The 
weight of the egg-holder (tare), always read before 
the introduction of the egg, indicated the magnitude 
of the necessary adjustment. 

The daily mean temperatures of the breeding 
season were obtained from the meteorological sta
tion at Save airport, about 15 km to the north of the 
study area (SMHI 1994-1996). These values were in 
1996 compared with the temperature means in the 
study area, calculated from day-time measurements 
made from 07h a.m. to 07h p.m. The two tempera
ture means were closely correlated (1'=0.98, n=62, 
p«O.OO1). 

The statistical tests used are Student's t-test and 
Pearson correlation following Bonnier & Tedin 
(1940) . 

Results 

The shape of the Treecreeper eggs may show some 
observable deviations from the normal oval appear
ance (cf. Harrison 1975). Most conspicuous are 
those approaching an elliptical shape with nearby 
equally-rounded ends. No less than 31 such eggs 
were identified, distributed in 24 of 95 examined 
clutches. The laying order was known for21 of these 
eggs and 11 of them were the first-layed ones in the 
clutch (Figure 1). The volume of these eggs will be 
somewhat underestimated when Hoyt's formula is 
used and will, therefore, bias the pattern of the intra
clutch egg size variation. On the contrary, the calcu
lated volumes of the eggs with the narrow ends more 
pointed than normal (pyriform eggs, Figure 1) will 
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B 

Figure 1. Photographs of two transilluminated clutches, sho
wing the profiles of the eggs. Numbers indicate laying order. 
A. Clutch with first-layed egg with the pointed end broad and 
rounded compared to the other ones of normal appearance. B. 
Clutch with most eggs showing a narrow end more pointed 
(pyriform) than normal. 

Foto av genomlysta kullar som visar aggens profil. Siffrorna 
anger va/pfoljden. A. Kullmed det fOrst /agda agget tydfigt 
trubbigt Jamfort med de ovriga norma/a aggen. B. Kullmed 
agg spetsigare an nonnalt, med antydan till paronform. 
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Figure 2. Percentage distribution of 533 Treecreeper eggs 
across size classes. Class breadth = 0.05 cm3

. 

Den proeentuellaforde/ningen av 533 tradk/yparagg po stor
/eksk/assel: K/assbredd = 0,05 en73. 



Table 1. Egg measurements (mm, mean of clutches) from the seasons of 1995 and 1996. n = number of clutches. 

Aggnul ftenjran siisongerna 1995 och 1996 (mm, medelviirdenfor kullarna). n = antal kullw: C. V. = variations
koefficienten. 

Length Liingd Breadth Bredd 
Year Mean±S.D. C.Y. Range Mean ± S.D. c.Y. Range 
AI' n Medelviirde % Utbredning Medelviirde % Utbredning 

1995 45 16.0 ± 0.56 3.5 15.0-17.0 12.2 ± 0.32 2.6 11 .5-12.7 
1996 30 15.9 ± 0.49 3.1 14.7-16.6 12.2 ± 0.28 2.3 11.7-12.7 

Table 2. Egg sizes (cm3
, mean± S.D.) of the Treecreeper for different clutch sizes and years. Number of eggs within 

paren theses . 

Triidlayparens iiggstorlekw; medelviirdenfor olika kullstorlekar och al: Antal iigg inom parentes. 

Clutch size 
Kullstorlek 1994 1995 1996 1994-1996 

4 1. 19±0.068 1.27±0.097 1.26±0.057 1.26±0.091 
(4) (20) (4) (28) 

5 1.25±0.067 1.21±O.l03 1.24±0.084 1.23±0.091 
(45) (70) (30) (145) 

6 1. 18±0.071 1.21±0.092 1.20±0.090 1.20±0.087 
(72) (137) (124) (333) 

7 1. 15±0.086 1. 16±0.075 1. 16±0.079 
(13) 

be overestimated. No measures were taken to com
pensate for the effect of these rather few extreme 
variants . 

The measurements of the eggs are presented in 
Table 1. The sample from 1994 has been excluded 
because the clutches from the last half of that season 
were not investigated. According to the CV-values, 
the mean egg length of the clutches is more variable 
than the breadth. The two parameters are, however, 
significantly correlated (r=0.24, n=75, p<0.05). 

A sample of 133 eggs were weighed in 1996. As 
expected, the weights are strongly correlated with 
the calculated volumes of the same eggs (r=0.90, 
p«O.OOI). The mean egg weight±SD of the sample 
is 1.26 ± 0.100 g, and the mean density 1.05 ± 0.040 
g/cm3. The density variation is considerable, partly 
due to errors following the calculation of the vol
umes of eggs with deviating shape, ranging from 
0.87 g/cm3 (a pyriform egg) to 1.20 g/cm3 (egg with 
both ends broad and rounded) . 

(14) (27) 

The distribution across size classes of the calculat
ed volumes of 533 eggs is presented in Figure 2, 
resulting in a mean egg volume of 1.21 ± 0.091(SD) 
cm3. The egg volumes ofthe total sample, divided on 
clutch sizes and years, are gi ven in Table 2. Obvious
ly, the mean volume decreases as the clutch size 
increases (r = -0.28, n=96, p<O.Ol). This reduction 
amounts, on average, to about three per cent follow
ing each addition of one egg to the clutch size. 

The mean egg volumes, expressed as percentages 
of the clutch means for the purpose of eliminating 
the female-related variation, increase with the lay
ing order of the egg within the clutch (Table 3). 
Exceptions from this "rule" are regularly found 
when examining the clutches one by one (Table 4). 
The laying order and size order nevertheless coin
cide for around 50% of the eggs on each day in the 
laying sequence. The b-values of the linear regres
sions of egg size upon laying sequence are 2.2 and 
1.6% for the 5- and 6-clutches of Table 3, with 
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Table 3. The mean egg volume (as a percentage of the clutch mean) in the laying sequence of the investigated 5-
and 6-egg clutches. 

Aggets medelstoriek i procent av lnedeivardetfor kullen i varpfoijdenfor undersokta 5- oelz 6-kulla1: n = antai agg. 

Clutch-size 
Kullstoriek 

5 

6 

% 
SD 

n 

% 
SD 

n 

2 

96 97 
4.4 2.1 
16 16 

96 98 
3.8 2.7 
28 27 

Laying order Varpordning 
3 4 

99 104 
3.1 2.7 
14 13 

99 102 
2.3 2.9 
32 37 

5 

104 
3.0 
21 

103 
3.1 
43 

6 

104 
3.7 
48 

Table 4. Percentage distribution of the eggs of the different laying orders according to their size position in the 
clutch, where the smallest egg is indicated by the figure 1. 

Den procentuellafordelning av de oiika aggen i valpfoijden enligt deras storieksposition i kullen, dar 1 betyder 
det 171.insta agget osv. 

Size order within the clutch Number of 
Laying order Storieksordning inom kullen eggs 
Valpordning 2 3 

5-clutches 5-kullar: 

1 57 31 6 
2 22 57 14 
3 22 8 62 
4 0 8 0 
5 0 0 19 

6-clutches 6-kullar: 

1 50 20 13 
2 14 48 10 
3 12 12 43 
4 9 6 9 
5 5 7 10 
6 4 4 2 

1'=0.72 (p<O.OOI, n=80) and 0.64 (p<O.OOl, n=215), 
respectively. Accordingly, the calculated volumes of 
the first laid eggs are, on average, the smallest ones 
in the clutch. This might be a consequence of the 
tendency of the first egg to appear with the narrow 
ends rounded, leading to underestimated volumes, 
as mentioned above. The weights of the 133 eggs 
from 1996 were used to test this, because weight as 
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4 5 6 Aggantai 

0 6 16 
7 0 16 
0 8 14 

54 38 13 
33 48 21 

7 7 3 28 
14 4 10 27 
18 15 0 32 
51 14 11 37 
10 46 22 43 
20 15 55 48 

a size parameter is estimated independently of the 
egg shape. In this sample the mean weight of the first 
egg is significantly smaller than the mean of each of 
the three last laid eggs in 5-clutches (n=7) as well as 
in the 6-clutches (n=13) (p varying from <0.02 to 
<0.001, t-tests). The b-values of the regression equa
tions are 2.3 and 1.1 %, respectively, with r-values of 
0.79 (p<O.OOl, n=35) and 0.43 (p<O.OOl, n=78). 



Analyses and discussions 

The egg m,easuren'lents 

Rosenius (1926) presented the measurements of 117 
Treecreeper eggs from Sweden with a mean length 
of 16,19 (range 15 - 18) mm and a mean breadth of 
12.11 (11.5 - 13.2) mm. These often cited measure
ments agree fairly well with those of my sample (412 
eggs, Table 1) even if the eggs he has studied tend to 
be a little longer. This difference, whether statistical
ly significant or not, is not very enlightening since 
the two samples may not be comparable concerning 
i.a. environmental conditions and frequency of dif
ferent clutch sizes . Egg measurements of the same 
subspecies from populations outside Sweden are 
given by Jourdain in Witherby (1943), Makatsch 
(1976) and Schon wetter (1984). They are based on 
samples too small to admit reliable comparisons 
between regionally separated populations. 

Information on the weight of fresh Treecreeper 
eggs is scanty. Makatsch (1976) reports 1.27 g 
(sample size unknown) which is close to the mean 
weight of the eggs of this study. Weight and volume 
are strongly correlated also in other small passer
ines, as in Ficedula hypoleuca (Jarvinen & Vaisanen 
1983, Potti 1993), Pants nwjor (Jarvinen & Pryl 
1989), Sturnus vulgaris (Ricklefs 1984) and Xan
thocephalus xanthocephalus (Arnold 1992), with r
values varying from 0.84 to 0.95, i.e. of the same 
magnitude as in the Treecreeper. 

The density of the egg is not expected to vary 
much between the small passerines. The value of the 
Treecreeper egg (1.05 ± 0.040(SD) g/cm3) is close to 
the slightly larger eggs of Troglodytes aedon (first 
egg 1.05 ± 0.068, last egg 1.03 ± 0.025) (Kendeigh 
et al. 1956), Hirundo rustica (1.0518 ± 0.0025) and 
Sayornis phoebe (1.0505 ±0.0026) (Manning 1979). 
According to the formula, derived by Paganelli et al. 
(1974), the weight of the Treecreeper egg should 
correspond to a density of 1.04 g/cm3. These com
parisons indicate that my weighings in the field and 
the standardised calculations of the egg volumes 
have not introduced a systematic deviation from the 
true values. 

The positive correlation between the egg length 
and breadth in the Treecreeper is shared with the 
eggs of other passerine species, including the fact 
that breadth varies less than length (Ojanen et al. 
1978 with references, Bancroft 1984, Jarvinen & 
Pry11989, Jarvinen & Vaisanen 1983, Potti 1993). 
The egg breadth is limited by the diameter of the 
oviduct whereas the length is more free to vary, e.g. 
to increase when the egg volume enlarges as a 

response to environmental or other stimuli (Jarvinen 
& Vaisanen 1983). 

The egg-sizelclutch-size relation 

According to Table 2, there is a small but significant 
tendency of the size of the Treecreeper eggs to 
decrease when the clutch size increases. This rela
tion is clear as far as the most common clutch sizes 
of 5 and 6 are concerned whereas the number of 4-
and 7-clutches is still too small to provide useful 
information. It is, however, difficult to find corre
sponding examples from other passerine species. 
Briskie & Sealy (1990) report a significant negative 
relationship in Empidonax minimus. Potti (1993) 
found a weaker one in Ficedula hypoleuca, and 
Cichon (1997) had heavier eggs in 6-egg than in 7-
egg clutches in Ficedula albicollis in one of two 
investigated seasons . Jones (1973) established the 
same trend in a British Pants major population, as 
did Horak et al. (1995) in two of the populations they 
investigated. However, other authors have reported 
no consistent trend at all in this species (Winkel 
1970, Jlirvinen & Pryl1989, Jlirvinen 1991). On the 
other hand, a positive correlation has been found in 
Pants major (Ojanen et al. 1978) as well as in 
Sturnus vulgaris (Ojanen et al. 1978, Margis 1992) 
although Greig-Smith et al. (1988) reported a nega
tive correlation in the latter species. Moreover, no 
consistent, or only minor, correlation between egg 
size and clutch size has been observed, as in e.g. 
Pants caeruleus (Winkel 1970, Nilsson & Svensson 
1993a), Tun/us philOlnelos (Pikula 1971), Ficedula 
hypoleuca (Ojanen et al. 1978, Jarvinen 1991), Pa
rus cinctus (Jarvinen 1991), Phoenicurus phoenicu
rus (Ojanen et al. 1978, Jarvinen 1991), Delichon 
urbica (Bryant 1975), SpinLls tristis (Holcomb 1969), 
Quiscalus quiscula (Howe 1976), Corvus carone 
cOl'nix (Rofstad & Sandvik 1985), Tachycineta bi
color (Zack 1982, Wiggins 1990) and Tyrannus 
tyrannus (Murphy 1983). Obviously the observa
tions sometimes vary between authors investigating 
the same species. 

The general impression is that an adjustment (trade
off) between clutch size and egg size is not an 
important mechanism in the reproductive biology of 
passerine birds, not even in the Treecreeper. In this 
species, each addition of one egg to the clutch size is 
followed by a decrease in mean egg volume of only 
about 3%. This corresponds to about 15% of an egg, 
when a clutch of 5 eggs is compared with a 6-egg 
one, or slightly more than half an egg when the 4- and 
7 -egg clutches are compared. The eco-physiological 
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significance of these savings are not immediately 
apparent. Perhaps it is negligible, which is indicated 
by the fact that the difference in mean egg size may 
sometimes fail to occur, which holds true for the 
clutches of 5 and 6 eggs of the Treecreeper in 1995 
(Table 2). On the other hand, according to Ekman & 
Johansson-Allende (1990), a trade-off between egg 
size and number is possible especially when the 
laying female produces the eggs mainly from a daily 
energy surplus and not from endogenous reserves. 
However, we do not know much about to what extent 
the small passerines are building up such reserves 
before the laying period (cf. e.g. Drent & Daan 1980, 
Ojanen 1983b, Krementz & Ankney 1995, Houston 
et al. 1995). 

The intra-clutch egg size variation 

The Treecreeper belongs to the passerine species, 
showing an increase in egg size in the laying se
quence (Tables 3 and 4). This is true for at least the 
two most common clutch sizes. The difference is 
fairly small, amounting to an increase of about 8% 
from the first to the last laid egg. Eggs of each laying 
order are distributed on most size orders although 
the laying and size orders coincide for about half the 
number of the eggs. There are no doubt many rea
sons for these deviations, i.a. the variation in ambi
ent conditions (cf. below). 

The pattern ofthe intra-clutch variation in egg size 
among passerine birds is far from uniform. Contra
dictory reports relating to the same species are also 
found. An average size increase from the first to the 
last egg, as shown in the Treecreeper, has been 
established in rather few passerines. An outstanding 
example is Regulus regulus with an almost continu
ous weight increase totalling about 20% in four 
clutches of ten to twelve eggs (Haftorn 1986), fol 
lowed by Troglodytes aedon with a corresponding 
increase of 10 to 13% in clutches of 5 and 6 eggs 
(Kendeigh et al. 1956) and Empidonax l1'linimus with 
6.5% in 4-egg clutches (Briskie & Sealy 1990). 
Among other investigated resident species, only 
Pants l1'lOntanus shows a moderate increase (Ekman 
& Johansson-Allende 1990) whereas no clear trends 
are found in other tits such as Pants Inajor (Winkel 
1970, Ojanen et al. 1981) and P caeruleus (Nilsson 
& Svensson 1993a). Moreover, a more or less con
tinuous egg size increase in the laying sequence has 
been established in Ficedula hypoleuca (Ojanen et 
al. 1981 , Ojanen 1983a, Slagsvold et al. 1984, Yli
maunu & Jarvinen 1987, Slagsvold & Lifjeld 1989), 
Ficedula albicollis (Chic on 1997), Quiscalus quis-
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cula (Howe 1976), Turdus merula (early clutches, 
Ryden 1978; Magrath 1992a,b), Luscinia luscinia 
(Pryl 1980), Tachycineta bicolor (Wiggins 1990), 
Tyrannus tyrannus (Murphy 1983) and Sturnus vul
garis (Margis 1992, in contradiction to Ricklefs 
(1984». Earlier information on other species, in
cluding those with the size increase mainly confined 
to the last-laid egg, is found in the reviews by Ojanen 
et al. (1981) and Slagsvold et al. (1984). 

The fact that the egg size often increases with 
laying order in many passerines calls for a search for 
its ultimate adaptive value. Acommon intrepretation 
is that the larger last eggs prolong the survival of the 
last hatched young when hatching is asynchronous 
(e.g. Howe 1976, Ryden 1978, Slagsvold eta!' 1984, 
Wiggins 1990). This justifies the hypothesis of a 
brood-survival strategy, especially when food is 
scarce (Schifferli 1973). As asynchronous hatching 
is common in the Treecreeper (EnemaI' 1995), this 
interpretation seems to fit. 

Other researchers regard the trend as simply a 
direct effect of the environmentally-induced proxi
mate constraints on the female during the egg -laying 
peliod, in combination with the increasing trend, on 
average, of the ambient temperature (and food avail
ability) during the breeding period (Jarvinen & Yli
maunu 1986, Slagsvold & Lifjeld 1989, Ekman & 
Johansson-Allende 1990, Magrath 1992b, Nilsson 
& Svensson 1993a) (but see the feeding experiments 
referred to in the Introduction). In compliance with 
this view, the successive increase in egg size should 
be less clear or disappear in the Treecreeper when 
harsh weather and low ambient temperatures prevail 
during breeding. As will be demonstrated below, this 
is in fact the case (Table 5). Moreover, the hatching 
pattern turns synchronous under such harsh condi
tions (Enemar 1995). 

The conclusion is that it is necessary to consider 
both the ultimate and proximate causes when inter
preting possible adaptive values of the intraclutch 
variation pattern in the Treecreeper. This requires a 
close analysis of the relation between egg size and 
environmental conditions, as presented in the fol
lowing. 

General envirorllnental influence on egg size 

The Treecreeper is a resident bird which normally 
spends the winter within its breeding area. It starts 
nesting early and therefore sometimes meets harsh 
weather with low environmental temperature and 
periods of heavy rain (or snow). Such conditions 
may force the bird to postpone the incubation start 



Table 5. Correlations (r-values) between the egg volumes, actual and corrected (corrected = the intra-clutch 
sequence-dependent increase in egg size eliminated, see text!) , and the mean temperature of different days before 
laying. DaYe = day before the appearance of an egg; be = volume change (slope of regression, cm3/egg) from first 
to last egg, mean of clutches; b

l 
= temperature change (OC/day) of different DaYes, mean of the laying period of 

clutches. 

Sambandet (r-varden) mellan aggvolymerna (ver/diga och korrigerade) och medeltemperaturen olika dagarfore 
aggets vcilpning. DaYe = dag fore eft Ciggs va/pning; be = volymCindringen (cmJ/Cigg) franforsta till sista Cigg, 
medelvarde for kullarna; b

l 
= temperaturandringen ( OCklag) for olika DaYe' medelvarde for kullarnas varp

periodeJ: 

Clutch size 6 5 
Kullstorlek 
No. of clutches 9 5 
Antal kullar 
Number of eggs 53 25 
Antal agg 
First egg 22-28 April 27 May-4 June 
Forsta Cigg 
Egg volume Actual Corrected Actual 

Ver/dig 
Corrected 
Korrigerad AggvolYI11 Ver/dig Korrigerad 

b 0.008 -0.013 0.034 0.006 e 

DaYe b
l 

b 
I 

1 -0.29 0.30* 0.49*** 0.47 0.53** 
0.56** 
0.49* 
0.11 
0.68* ** 
0.68*** 

0.49* 
0.62*** 
0.50* 
0.04 
0.46* 
0.63*** 

2 -0.60 0.11 0.38** 0.60 
3 -0.70 -0.04 0.23 0.11 
5 -0.76 -0.33* -0.05 0.41 
7 0.30 -0.14 -0.26 0.72 
9 1.20 -0.10 -0.51 *** 0.45 

*, ** , *** = p<0.05 , 0.01 , 0.001, respectively. 

after laying, to prolong the incubation period (Ene
mar 1995), and even to desert eggs or young nest
lings (Davis 1979, Kuitunen & Aleknonis 1992, 
Enemar 1995). A case in point is the cold and rainy 
season prevailing in my study area in 1996, when all 
19 first nests with eggs or small young were aban
doned in the middle of May. 

The sensitivity of the Treecreeper to the varying 
ambient temperature presumably affects the forma
tion of its eggs, being reflected in the variation of the 
egg sizes . If so, the eggs of females who start laying 
simultaneously are expected to show a variation 
pattern in parallel from the first to the last egg. There 
are six such female pairs, with eggs of known laying 
order, where the pair members have nested in the 
same part of the stud y area. The changes in egg sizes 
in the laying sequence are shown in Figure 3. Out of 
the 29 possible comparisons, the direction of the 
change in egg size within pairs conforms in no less 
than 25 cases. This indicates that the environmental 

conditions have a considerable influence on the egg 
formation in the Treecreeper. 

The co-ordinating environmental factor that first 
comes to mind is the temperature. Decreasing tem
perature may constrain the egg formation partly 
directly, as proportionally more energy is spent on 
the body maintenance of the female and partly 
indirectly, as the prey may become less available. 
The last-mentioned effect might, however, be of 
minor importance in the Treecreeper because its 
hunting efficiency is probably less dependent on the 
mobility of the prey selected by this species (Kui
tunen 1989). 

Correlations between egg size and mnbient 
temperature 

The influence of the ambient temperature on the egg 
size has not been easily established in the Treecreep
er. Even if the temperature increases during the long 
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Figure 3. The size of the eggs, expressed as percentage 
deviation from the clutch mean, in the laying sequence of six 
pairs of neighbouring females . The paired females started 
laying simultaneously. 

Aggens storlek, angiven sam procentuell avvikelsefran merl
elstorleken for kullen, i vlirpordning jar sex par hono/; sam 
inol11 paren hlickade nlira varandra och lade jorsta ligget 
samma dag. 

laying season, only a weak though statistically insig
nificant seasonal enlargement of egg size appeared 
in the three investigated years. The result is the same 
when the calculations are based on the mean egg size 
of the clutches (which means that the intra-clutch 
variation is eliminated) . Moreover, the mean egg 
size of clutches laid in April in 1995 and 1996 (1.20 
± 0.076(SD)cm3

, n=29) does not differ from that of 
clutches produced in May and early June (1 .22 ± 
0.077 cm3

, n=29) (t=1.07, p<0.3). 
On the other hand, the correlation between the 

clutch means of the S- and 6-clutches from April 
(with 1994 included) and the mean temperature of 

114 

the corresponding laying periods (counted from the 
day before the appearance of the first egg to the day 
before the last one) is highly significant (n=46, 
r=0.49, p<O.OOl , Figure 4). The result is the same 
when the two clutch sizes are tested separately, 
although significant only for the 6-clutches (S-clutch
es: b=0.0l8, r=0.41, n= 16, p<0.2; 6-clutches: b=O.OlS, 
r=0.42, n=30, p<0.02). There is, however, no corre
sponding relation between the means of the late 
clutches laid in the last half of May or early June and 
the ambient temperature (n=33, r=0.22, p<0.3). The 
reason could be that the temperature is more critical 
or constraining during the investigated laying peri
ods in April (8.7 ± 1.86°C, range S.3-11.6°C) than 
during those in Mayor June (11.2 ± 2.17°C, 7.9-
lS.l°C). 

Many factors other than the ambient temperature 
may influence the variation in egg size, such as age, 
quality and size of the female, laying time, habitat 
quality, food abundance, clutch size and position in 
the laying sequence, to mention the most important 
ones . Ekman & Johansson-Allende (1990) demon
strated a positive correlation between egg weight 
(first clutches) and temperature in two early breed
ing species, Pants cristatus andP atricapillus . They 
used variables normalized for variation between 
clutches in egg mass and laying date (ambient tem
perature) by expressing the weight as the deviation 
from the clutch mean, and the temperature as the 
deviation of the mean of the four days of egg forma
tion from the mean of all egg formation periods. 
They received r-values of 0.S3 and 0.37 (p<O.OS), 
respectively. 

The same analysis using the Treecreeper eggs laid 
in April 1996 (first clutches) unveils a highly signif
icantnegative correlation (n=78, r=-0.47, p<O.OOl) , 
i.e. a decreasing temperature is followed by the 
formation of larger eggs . This result seems absurd, 
indeed, and arouses the suspicion that the tendency 
of the eggs to increase in size in the laying sequence 
(Table 3) is upheld to some degree even in periods of 
falling temperature. To test this , the effect of the size 
increasing trend of the eggs within clutches was 
arbitrarily eliminated by using the information in 
Table 3, i.e. the volume of egg Nos . 1 to S is divided 
in turn by the factors 0.96, 0.97, 0.99, 1.04, and 1.04 
in the S-egg clutches, and by the factors 0.96, 0.98 , 
0.99, 1.02, 1.03, and 1.04 in the 6-egg clutches . The 
corrected egg sizes appeared positively, although 
still insignificantly, correlated with the temperature 
(n=66, r=0.02, p<0.2). (The eggs from 7-egg clutch
es were excluded due to lack of adequate correction 
factors .) 



Figure 4. The relation between the mean 1.40 
egg volumes of 46 5- and 6-egg clutches 
with first egg laid in April (1994-1996) 1.35 

and mean temperature of the egg forma-
1.30 tion period, counted from the day before 

the first egg to the day before the last egg. "'6 1.25 
The equation of the regression line is u 

y=1.05+0.019x, r=0.485, n=46, p<O.OOl. v 
1.20 6 

Sambandet mellan figge/s medelvolym i ::s 
"0 1.15 465- och 6-kullm; med !drsta iigg lagt i > 

april (1994-1996), och medeltempera/LI- • 
1.10 

ren!dr iiggens tillviixtperiod, riiknadjran 
• dagen.!ore!drsta iigg till dagen.!ore sis/a 1.05 

iigg. 

5 

The final correlation tests were made in order to 
identify the period before laying which is most 
important for egg formation. The results are present
ed in Table 5. To reduce the influence by other 
factors than the ambient temperature on egg size, the 
two clutch sizes were analysed separately, sampled 
from two restricted and separated periods (6-egg 
clutches from April, 5-egg clutches from late May/ 
early June), in the same year (1996) and in the same 
deciduous forest area. The absolute values were 
used, which means that the interclutch female-de
pendent variations were included since they may 
partly reflect also the temperature fluctuations. 
Moreover, the direction of change in egg size in the 
laying sequence has been calculated for each clutch 
and the mean values of be (the inclinations of the 
regression equations) is presented in Table 5. The 
corresponding mean values (b l ) are given for the 
temperature change during each clutch production 
period as measured and calculated for each sequence 
offirst days, second days and so on before the laying. 
Table 5 shows that the 6-egg clutches were laid 
during periods of falling temperature. The variation 
in the egg volumes of the actual (uncorrected) clutches 
with an insignificant increasing egg size trend is 
correlated with the temperature of only the first day 
before laying (p<0.05), whereas the corrected vol
umes covary highly significantly with the tempera
ture of the first two days before laying (p<O.Ol-
0.001). This indicates that the impact of the ambient 
temperature on egg formation will be counteracted 
during periods of falling temperature due to the 
female's tendency to increase her investments suc
cessively. The 5-clutches were laid during periods of 
increasing temperature when both the actual and 

• 
• • • • • • 

• • • • 
• 

6 7 8 9 10 11 12 

Temperature 

corrected egg sizes increase in the laying sequence. 
As expected, both volume parameters are positively 
correlated with the ambient temperature. This co v
ariation is significant during the first three days 
before the appearance of the egg, i.e. within the 
period of about four days when the preovulatory egg 
cell grows rapidly, as established in other investigat
ed passerines (Ojanen 1983a,b, Krementz & An
kney 1986, Perrins 1996). The significant covaria
tion seven and nine days before laying, i.e. before the 
follicle growth period, might be mere coincidental. 
This assumption is supported by the 6-egg clutches, 
which do not show a corresponding positive covari
ation. After all, the information in Table 5 strongly 
indicates that the formation of the Treecreeper egg is 
somehow affected by the daily mean ambient tem
perature and that this influence is restricted to the last 
two to three days preceding laying. This relation 
between the variation of temperature and egg size 
has been documented also in some other mainly 
resident passerine species. In Parus l1wjor a slight 
correlation exists mainly during day 5 and day 6 
before laying (Ojanen et al. 1981, Jarvinen & Pry I 
1989) and there seems to be a difference between 
eggs in the laying sequence concerning the pre
laying day of best correlation. Noordwijk (1984) 
demonstrated an effect during the last three days of 
the prelaying period restricted to temperatures be
low +lOoC (but see Nager (1990)). The ambient 
temperature affects the egg size in a similar way in 
Pants cristatus and P l11.ontanus (Ekman & Johans
son-Allende 1990), Regulus regulus (Haftorn 1986) 
as well as in Turdus lnerula, where the correlation 
increases with the successive eggs in the laying 
sequence (Magrath 1992a). A slight correlation has 
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been observed also in the tropical migrant Ficedula 
hypoleuca (Jarvinen & Ylimaunu 1986, Jarvinen 
1991) whereas no relation was found in Hirundo 
rustica (Moller 1994, Banbura & Zielinski 1995). 
Quite exceptional is Empidonax lninil11US with eggs 
that correlate negatively with the mean temperature 
from four to six days prior to laying (Briskie & Sealy 
1990). 

Although the information on the correlation be
tween egg size and ambient temperature in passer
ines is still rather scanty and partly contradictory, 
perhaps some trends could be discerned. The tem
perature impact seems to be best manifested at low 
temperatures, as indicated by Noordwijk (1984) and 
by the fact that the information emanates mainly 
from early breeding resident species. The covaria
tion is most often obvious during the last two to three 
days of the egg formation period, which seems 
reasonable because the growth rate is always at its 
peak during the last day before laying. The Treecreep
er eggs are in accord with this description. 

As shown in this study, the increasing trend of the 
intra-clutch egg size may interfere with, if not com
pletely hide, the relation between egg size and am
bient temperature. In fact, the correlation tests could 
be quite misleading without taking this tendency 
into consideration. The increasing trend might in 
some cases explain the fact that the proportion of egg 
size variation ascribed to temperature change is very 
small (Ojanen et al. 1981). Anyhow, the "interplay" 
between the variation patterns of egg size and ambi
ent temperature offers some cues to be used when 
looking for the ultimate value of the intraclutch 
variation of egg size in the Treecreeper. 

Is the intra-clutch egg size increasing trend 
adaptive? 

The ultimate value of the increasing egg size within 
a clutch has been analysed mainly in relation to 
different breeding "strategies", most often with fo
cus on the size of the last laid egg. Opinions differ, 
to say the least. The variations around the clutch 
mean are small and they might be explained solely 
by the proximate constraints on the female (refer
ences above). Stoleson & Beissinger (1995) con
clude, based on their recent review of the hatching 
asynchrony problem and referring to Pierotti & 
Bellrose (1986), that "there is little evidence to 
support or refute the idea of an adaptive role for 
increasing egg size within a clutch". 

It has been documented that the larger eggs in a 
clutch are more advantageous, giving rise to heavier 
and more fit chicks (e.g. Schifferli 1973, Howe 
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1976, Bryant 1978, Briskie & Sealy 1990, Pen'ins 
1996). There are, however, conflicting information 
on the corresponding quality differences between 
eggs of different sizes. Even if the energy content is 
strongly correlated to egg weight in some species 
(Ojanen 1983a,b, Muma & Ankney 1987), no or 
only poor correlation has been found between the 
sizes of yolk and egg (Bryant 1978, Ricklefs 1984). 
The weight "surplus" of the larger eggs is mainly due 
to inclusion of more water (Bryant 1978, Ojanen 
1983a) or more albumen and water (Ricklefs 1984). 
Moreover, the intra-clutch size variation is limited, 
as shown above, and Williams (1994), in his critical 
review, emphasized the paucity of data which une
quivocally support the view that egg size and off
spring fitness are positively related, particularly in 
altricial species. With all this in view, it seems well
adviced to look for possible ultimate values , not only 
in the size-related variation in the different qualities 
of the egg as such, but also in the habit and capacity 
of the Treecreeper female to successively increase 
her egg investments in the laying sequence. 

The Treecreeper is an early breeder, which sup
ports the widely held view that it is adaptive for an 
insectivorous passerine to start egg production early 
(Perrins 1970). Moreover, starting as early as possi
ble means for the Treecreeper i.a. securing time to 
rear a genuine second brood; however, it is also a 
riskful undertaking. Harsh weather with low tem
peratures often appears in early spring constraining 
the egg formation process, as shown above. The 
point is that, once the female has started to lay, in 
order to be maximally successful she has to continue 
1) to produce eggs of the size and quality required to 
give rise to viable hatchlings and 2) to do this 
without gaps in the laying sequence (cf. also von 
Haartman (1990)) . Table 5 shows that, despite the 
fact that the 6-egg clutches in April 1996 were 
produced during a period of declining temperature 
(mean daily decrease 1.3°C), the volumes of the 
eggs were, on average, kept at a constant level. 
Moreover, there were no gaps in the laying sequenc
es. Gaps should be avoided because they prolong the 
nesting period leading to increased risk of egg pre
dation (Clark & Wilson 1981). (Laying gaps are on 
the whole comparatively rare in my Treecreeper 
population. Out of 57 clutches, where the laying day 
was known for all eggs, only two had a one-day gap 
between the first two eggs, a low value (4%) com
pared with 16 to 37% as established in other hole
nesting species (Schmidt & Hamann 1983, Nilsson 
& Svensson 1993b) .) 

In other words , the Treecreeper female is assumed 



to have escaped the detrimental effect of the low and 
falling temperature (too small eggs, frequent laying 
gaps) thanks to the fact that she is programmed to 
increase her egg investments successively during 
the laying period, i.e. the very trait which under 
normal and favourable conditions results in increas
ing egg size. This interpretation is in accordance 
with the "environmental variance" hypothesis, pro
posed by Magrath (1992a), namely that "species
specific patterns of egg-mass variation within clutch
es could have evolved to minimize the effect of 
energetic constraints on egg viability". Magrath also 
argues that "the tendency to lay relatively large eggs 
later in the clutch might be selected for in order to 
counter the effects of an increasing risk of unfavour
able conditions". This is obviously a prime adapta
tion for the Treecreeper which starts breeding very 
early in the spring (Enemar 1992), i.e. when the 
weather development is more unpredictable than 
later on. 

It is important to note that the energetic surplus 
available under favourable conditions is by the fe
male invested not only in successive egg enlarge
ment but also in an earlier incubation start with 
subsequent asynchronous hatching, as shown in the 
Treecreeper (EnemaI' 1995). This habit affects the 
brood rearing conditions considerably and, if disad
vantageous, should be selected against, thus under
mining the capacity of successful egg formation 
under harsh conditions. There are, however, no 
indications of such opposing selection pressures. 
The increased risk of brood reduction due to compe
tition between the different-sized siblings in the 
newly hatched brood is probably counteracted by 
the enlarged size of the last laid eggs (Clark & 
Wilson 1981). Other consequences of the asynchro
nous hatching have been considered adaptive ac
cording to a plethora of interpretations of varying 
quality (cf. reviews by Slagsvold & Lifjeld 1989, 
Magrath 1990, Stoleson & Beissinger 1995). The 
mere fact that asynchronous hatching is so common 
among passerines indicates that it is adaptive. In any 
case, according to the analyses by Stoleson & Beiss
inger (1995), based on modelling, an onset of incu
bation around the middle of laying a 5-egg clutch 
produced the greatest fledging success. Therefore, 
and to sum up, I propose the hypothesis that the 
capacity of the Treecreeper female to increase her 
egg investments in the laying sequence is a heridi
tary character which is selected for not only under 
constraining (Magrath 1992a) but also under favour
able breeding conditions. 

Acknowledgements 

I thank Bjorn Arvidsson for his help in retrieving the 
diagrams from the computer, and Jan-Ake Nilsson 
for good advice. Financial support was received 
from Margareta Sparre's Foundation (Margareta 
Sparres fond for bevarande av Gunnebos natur och 
kultur) , Wilhelm och Martina Lundgrens vetenskaps
fond, Adlerbertska forskningsfonden, and The Roy
al Society of Arts and Sciences in GOteborg. 

References 

Arcese, P. & Smith, 1.N.M. 1988. Effects of population density 
and supplemental food on reproduction in Song Sparrows. 
1.Anim.Ecol. 57:119-136. 

Arnold, T.w. 1992. Variation in laying date, clutch size, and 
egg composition of Yellow-headed blackbirds (Xanthoce
phalus xanthocephalus): a supplemental feeding experi
ment. Can.J.Zool . 70:1904-1911. 

Banbura, J. & Zielinski , P. 1995. The influence of laying 
sequence and ambient temperature on egg size variation in 
the Swallow Hirundo I'lIstica. 1.01'11. 136:453-460. 

Bancroft, G.T. 1984. Patterns of variation in size of Boat
tailed Grackle Quiscalus major eggs. Ibis 126:496-509. 

Bonnier, G. & Tedin , O. 1940. Biologisk variationsanalys. 
Stockllolm. 

Briskie, 1.y. & Sealy, S.G. 1990. Variation in size and shape of 
Least Flycatcher eggs. i .Field Omitl101. 61: 180-191. 

Bryant, D.M. 1975. Breeding biology of House Martins Deli
chon urbica in relation to aerial insect abundance. Ibis 
117:180-216. 

Carlson , A. 1989. Courtship feeding and clutch size in the 
Red-backed Shrikes (Lanius co//urio). Am.Nat. 133:454-
457 . 

Chicon, M. 1997. Egg weight variation in Collared Flycat
chers Ficedula albico//is. Omis Fenl1ica 74: 141-147. 

Clark, A.B. & Wilson, D.S. 1981. Avian breeding adaptations: 
hatching asynchrony, brood reduction, and nesting failure. 
Q. Rev. BioI. 56:253-277. 

Davis, CM. 1979. A nesting study of the Brown Creeper. 
Living Bird 17:237-263. 

Drent, R.H. & Daan, S. 1980. The prudent parent: energetic 
adjustments in avian breeding. Ardea 68:225-252. 

Ekman, 1. & Johansson-Allende, A. 1990. Egg size invest
ments of tits; does number conflict with size? Pp. 247-255 
in Population Biology oj Passerine Birds (Blondel, J. et al. 
eds.) . Springer-Verlag, Berlin. 

Enemar, A. 1992. Laying and clutch size of the Treecreeper 
Certhiajamiliaris in south-western Sweden. Omis Svecica 
2:93-102. 

Enemar, A. 1995. Incubation, hatching, and clutch desertion of 
the Treecreeper Certhia jamiliaris in south-western Swe
den. Ornis Svecica 5: 11-124. 

Enemar, A. & Arheimer, O. 1989. Developmental asynchrony 
and onset of incubation among passerine birds in a mountain 
birch forest of Swedish Lapland. Omis Fenn. 66:32-40. 

Fager, M. & Pegoraro, K. J 996. Uber den Einfluss der Nah
rung auf die Eigrosse del' Kohlmeise Parus majo/: 1.0/'11. 
J 37:329-335. 

117 



Greig-Smith, P.W. , Feare, C.1. , Freeman , E.M. & Spencer, P.L. 
1988. Causes and consequences of egg-size variation in the 
European Starling Sturnus vulgaris. Ibis 130:1-10. 

Haartman, L.von 1990. Breeding time of the Pied Flycatcher 
Ficedula hypoleuca. Pp 1-16 in Population Biology of 
Passerine Birds (Blondel, 1. et al. eds). Springer-Verlag, 
Berlin . 

Haftorn, S. 1986. Clutch size, intraclutch egg size variation, 
and breeding strategy in the Goldcrest Regulus regulus. 
1.0rn. 127:29 1-301. 

Harrison, C. 1975 . A Field Guide to the Nests, Eggs, and 
Nestlings of European Birds . Collins. 

Holcomb, L.c. 1969. Breeding biology of the American 
Goldfinch in Ohio . Bird-Banding 40:26-44. 

Horak, P., Mand, R., Ots, I. & Leivits, A. 1995. Egg size in 
Great Tit Parus major: individual , habitat and geographic 
differences. Ornis Fennica 72:97-114. 

Houston , D.C. , Donnan, D., Jones, P., Hamilton, I & Osborne, 
D. 1995. Changes in the muscle condition offemale Zebra 
Finches Poephila guttata during egg laying and the role 
of protein storage in bird skeletal muscle. Ibis 137:322-
328. 

Howe, H.F. 1976. Egg size, hatching asynclu'ony, sex, and 
brood reduction in the Common Grackle. Ecology 57: 1195-
1207. 

Hoyt, D.F. 1979. Practical methods of estimating volume and 
fresh weight of bird eggs. Auk 96:73-77. 

Jarvinen , A. 1991. Proximate factors affecting egg volume in 
subarctic hole-nesting passerines. Ornis Fennica 68:99-
104. 

Jarvinen. A. & Vaisanen , R.A . 1983. Egg size and related 
reproductive traits in a southern passerine Ficedula hypo
leuca breeding in an extreme northern environment. 
Ornis.Scand. 14:253-262. 

Jarvinen, A, & Ylimaunu , J. 1986. Intraclutch egg-size varia
tion in birds: physiological reponses of individuals to fluc
tuations in environmental conditions. Auk 103: 235-237. 

Jarvinen, A. & Pryl. M . 1989. Egg dimensions of the GreatTit 
Parus majorin southern Finland. Ornis Fennica 66:69-74. 

Jones, P.1. 1973. Some aspects of the feeding ecology of the 
Great Tit Parus major L. 84 pp. Unpubl. thesis. Dept. of 
Zoology, University of Oxford. (Cited after Ojanen et al. 
1978.) 

Kendeigh, S.c., Kramer, TC. & Hamerstrom, F. 1956. Varia
tions in egg characteristics of the House Wren. Auk 73 :42-
65 . 

Krementz, D.G. & Ankney, C.D. 1986. Bioenergetics of egg 
production by female House Sparrows. Auk 103 :299-305 . 

Krementz, D.G. & Ankney, C.D. 1995. Changes in total 
calcium and diet of breeding House Sparrows. 1. Avian BioI. 
26:162-167. 

Kuitunen , M. 1989. Food supply and reproduction in the 
Common Treecreeper (Certhiafamiliaris). Ann. Zool. Fen
nici 26:25-53. 

Kuitunen, M . & Aleknonis , A. 1992. Nest predation and 
breeding success in Common Treecreepers nesting in boxes 
and natural cavities. Ornis Fennica 69:7-12. 

Lack, D. 1968. Ecological Adaptationsfor Breeding in Birds . 
Methuen, London. 

Magrath, R.D. 1990. Hatching asynchrony in altricial birds. 
BioI. Rev. 65:587-622. 

118 

Magrath, R .D. 1992a. Seasonal changes in egg-mass within 
and among clutches of birds: general explanations and a 
field study of the Blackbird Turdus merula. Ibis 134: 171-
179. 

Magrath, R.D . 1992b. Roles of egg mass and incubation 
pattern in establishment of hatching hierarchies in the 
Blackbird (Tunlus merula). Auk 109:474-487. 

Makatsch, W. 1976. Die Eier der \logel Europas. Bd 2. 
J.Neumann-Neudamm. Berlin . 

Mand, R. , Nigul , A. & Sein, E. 1986. Oomorphology: A new 
method. Auk 103:613-6l7. 

Manning, TH. 1979. Density and volume corrections of eggs 
of seven passerine birds. Auk 96:207-211 . 

Margis , G. 1992. Variation of egg weight in the European 
Starling in relation to clutch size, laying sequence, year and 
habitat. Acta Ornithologica Lituanica 5-6:85-88 . 

Moller, A.P. 1994. Sexual selection and the Barn Swallow 
Oxford University Press. 

Muma, K.E. & Ankney, C.D. 1987. Variation in weight and 
composition of Red-winged Blackbird eggs. Can. J. Zool. 
65:605-607. 

Murphy, M.T 1983 . Ecological aspects of the reproductive 
biology of Eastern Kingbirds: geographic comparisons. 
Ecology 64:914-928. 

Nager, R. 1990. On the effects of small scale variation in 
temperature and food availability on laying date and egg 
size in GreatTits (Parus lI1C(jor) . Pp. 187-197 in Population 
Biology of Passe rine Birds (Blondel , 1. et aI., eds.). Spring
er-Verlag, Berlin . 

Nilsson , J.-A. & Svensson, E. 1993a. Causes and consequen
ces of egg mass variation between and within Blue Tit 
clutches. 1. Zool. Lond. 230:469-481 . 

Nilsson, 1.-A. & Svensson, E. 1993b. The frequency and 
timing of laying gaps. Ornis Sall1d. 24: 122-126. 

Noordwijk, A.1. van 1984. Quantitative genetics in natural 
popUlations of birds illustrated with examples from the 
Great Tit (Parus mC(jor). Pp. 67-79 in Population biology 
and evolution (Woermahn, K. & Loeschke, V. eds.). Springer
Verlag, Berlin. 

Ojanen , M. 1983a. Effects of laying sequence and ambient 
temperature on the composition of eggs of the Great Tit 
Parus major and the Pied Flycatcher Ficedula hypoleuca. 
Anl1. Zool. Fe/lflici 20:65-71. 

Ojanen, M. 1983b. Egg development and related nutrient 
reserve depletion in the Pied Flycatcher, Ficedula hypoleu
ca. Ann. Zool. Fennici 20:293-300. 

Ojanen , M., Orell , M., & Vaisanen, R.A. 1978. Egg and clutch 
size in four passerine species in northern Finland. Ornis 
Fennica 55:60-68. 

Ojanen, M., Orell, M. & Vaisanen, R .A. 1981. Egg size 
variation within passerine clutches: effects of ambient tem
perature and laying sequence. Ornis Fe/1I1ica 58:93-108. 

Perrins, C.M. 1970. The timing of birds ' breeding season. Ibis 
112:242-255. 

Perrins, C.M. 1996. Eggs, egg formation and the timing of 
breeding. Ibis 138:2- 15 . 

Paganelli , c.v. , Olszowka, A. & Ar, A. 1974. The avian egg: 
surface area, volume, and density. Condor 76:319-325. 

Pierotti , O .S.1r. & Bellrose, c.A. 1986. Proximate and ultima
te causation of the egg size and the "third-chick-disadvan
tage" in the Western Gull. Auk 103 :401-407. 



Pikula, J. 1971. Die Variabili tat der Eier der Population Tu rdus 
philomelos, Brehm 1831 in der CSSR. Zool. Listy 20:69-
83 . 

Potti , J. 1993. Environmental, ontogenetic, and genetic vari
ation in egg size of Pied Flycatcher. Can. 1. Zool . 71: 1534-
1542. 

Pryl , M. 1980. Breeding biology of the Thrush Nightingale 
Luscinia luscinia in southern Finland. Omis Fenll ica 57 :33-
39. (In Finnish with summary in English .) 

Ricklefs, R.E. 1984. Variation in the size and composition of 
eggs of the European Starling. COlldor 86: 1- 6. 

Rofstad , G. & Sandvik, 1. 1985. Variation in egg size of the 
Hooded Crow Corvus corone comix. Omis Scalld~ 16:38-
44. 

Rosenius, P. 1926. Sveriges Faglar och Fagelbon. CWK 
G1eerup, Lund. 

Ryden, O. 1978. Egg weight in relation to laying sequence in 
a South Swedish urban popUlation of the Blackbird Tunlus 
merula. Omis Scand~ 9: 172-177. 

Schifferli , L. 1973. The effect of egg weight on the subsequent 
growth of nestling Great Tits Pal'lls majOl: Ibis 115 :549-
558. 

Schmidt, K.-H. & Hamann, H.-1. 1983 . Unterbrechung der 
Legefolge bei HohlenbriHern. 1. am . 124: 163- 176. 

Schonwetter, M. 1984. Handbuch del' Oologie . Bd 3. Berlin . 
Slagsvold, T , Sandvik, 1., Rofstad, G., Lorentsen, O. & 

Husby, M. 1984. On the adaptive value of intracIutch egg
size variation in birds. Auk 101:685-697. 

Slagsvold, T & Lifjeld, 1.T 1989. Constraints on hatching 
asynchrony and egg size in Pied Flycatchers. 1. Anim. Eco/~ 
58 :837- 849. 

SMHI 1994-1996. Viider och Vattel1. 
Sto1eson, S.H. & Beissinger, S.R. 1995. Hatching asynchrony 

and the onset of incubation in birds, revisited. When is the 
critical period? Current Omithology 12: 191-270. 

Wiggins, D.A. 1990. Sources of variation in egg mass of Tree 
Swallows Tachycil1eta bicolol: Omis Scand~ 12: 157-160. 

WiIliams, TO. 1994. Intraspecific variation in egg size and 
egg composition in birds: effects on offspring fitness . 
Biol.Rev.68:35-59. 

Winkel , W. 1970. ExperimenteIle Untersuchungen zur Brutbi
ologie von Kohl- und Blaumeise (Pal'l ls major und 
Pcaeruleus).l. am . 111:154-174. 

Witherby, H.E, Jourdain, EC.R., Ticehurst, N.E & Tucker, 
B.W. 1948 . The Handbook of British Birds . H.E& 
G.Witherby Ltd, London. 

Ylimaunu , 1. & Jarvinen, A. 1987. Do Pied Flycatchers Fice
dula hypoleuca have a brood-survival or brood-reduction 
strategy? Omis Fennica 64:10-15. 

Zack, R. 1982. Hatching asyncIu'ony, egg size, growth, and 
fledging in the Tree SwaIlows. Auk 99 :695-700. 

Sammanfattning 

Aggens storlek och storleksvariation hos fradkrypa
ren Certhia familiaris i sydvastra Sverige 

Det fOrhallandet att fageHiggen varierar i storlek 
mellan likstora arter oeh ofta aven inom en oeh 
saffillla kull har agnats en betydande uppmarksam-

het i den ornitologiska forskningen under senare 
deeennier. Resultaten har varit delvis motstridiga, 
vilket galler t.ex. variationsmonstret inom kullen 
eller storlekens beroende av omgivningens tempera
tur oeh tillgangen pa fOda . Detta har i sin tur givit 
upphov till mangskiftande tolkningar rorande orsa
kerna till oeh anpassningvardet ("nyttan") av stor
leksvariationen hos aggen. 

Av denna anledning har variationen i aggens stor
lek beaktats i den forskning over tradkryparens 
biologi, som bedrivs i Gunnebo fritidsOllli'ade med 
angransade terrang, ea 10 km sydost om Goteborg. 
Arbetet med tradkryparna paboljades 1982 oeh har
med presenteras den tredje rapporten. StudieOllli'a
dets natur oeh faltarbetets rutiner liksom de konst
gjorda, for tradkryparen sarskilt anpassade boplat
serna har presenterats tidigare (Enemar 1992). Forst 
utreddes varptider oeh kullstorlekar (Enemar 1992) 
varpa studierna under ett par sasonger agnades at 
ruvningen (Enemar 1995). Sasongen 1994 lades 
matning av aggen in i faltarbetsprogrammet. 

Metoder 

De fardiga bona besoktes dagligen for markning av 
aggen enligt varpordningen med en liten siffra pa 
aggets tjoekanda. De fullvarpta kullarna fotografe
rades under genomlysning. Aggens langd oeh bredd 
mattes med skjutmatt pa de framl<allade fotografier
na (Figur1) oeh volymerna ra1<nades ut med hjalp av 
en formel. Varen 1996 vagdes de nyvarpta aggen i 
samband med markningen. Da anvandes en fjader
vag, monterad i en plasteylinder som skydd mot 
stOrande vind. Vid jamforelse visade det sig att 
aggens variation i volym oeh vikt foljde varandra 
myeket val, vilket ar att vanta om matningarna i faIt 
genomfOrs med tillraeklig precision. 

Resultat 

Tradkryparaggen uppvisar viss variation i formen. 
Det fOrekommer att nagot av aggen ar trubbigt i bad a 
andarna, vilket ar nagot vanligare for det forst varpta 
agget an fOr de ovriga (Figur 1A). Enstaka kullar 
uppvisar agg som ar spetsigare an normalt, ibland 
med antydan till paronform (Figur 1B). 

Aggens langd oeh bredd redovisas fOr tva sasong
er i Tabell 1. Den utra1<nade medelvolymen for alla 
533 agg ar 1,21 em3 . Hur aggen ar fordelade pa oli1<a 
storleksklasser visas i Figur 2. Medelvikten fOr 133 
agg ar 1,26 g, Nar kullstorleken okar minskar aggen 
i storlek fran ett medel yarde av 1,26 em3 i kullar med 
4 agg till 1,16 em3 i kullar med 7 agg (Tabell 2), 
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Inom kullen okar storleken med i medeltal 8% 
fran forsta till sista agg (Tabe1l3). Okningen ar alltsa 
ganska obetydlig och endast for ungefi:ir halva anta
let agg stammer nummerordningen i varpfOljden 
med platsen i den ordningsfOljd som baseras pa 
storleken (Tabell 4). 

Analys och diskussion 

De ovannamnda resultaten rorande vanatlOnen i 
aggstorleken mellan kullar med olika aggantal och 
inom kullarna var inte latta att faststalla . Det beror 
sjalvfallet pa att aggstorleken paverkas av en lang 
rad faktorer, sasom honans egenskaper (storlek m 
m), revirets kvalitet, vadrets vaxlingar, tidpunkt pa 
sasongen, osv. Om omgivningen med dess variatio
ner i temperatur, nederbord och fodotillganglighet 
har betydelse fOr honans fOrmaga att producera sin a 
agg, borde de honor, som hackar nara varandra och 
bOljar varpa samma dag, uppvisa viss samstammig
het i aggens storleksandring fran dag till dag. Detta 
kunde undersokas fOr sex par honor och resultatet 
visas i Figur 3. Som synes overensstammer andring
en (okning eller minskning) i 25 av de mojliga 29 
jamforelserna. Detta talar starkt fOr att produktionen 
av aggen paverkas av vaxlingarna i olika tillstand i 
omgi vningen . 

Det omgivningstillstand som forst faller i tanken 
ar temperaturen. Da det ar kallt gar mer energi (foda) 
at fOr att halla honan vid liv, och da blir det rnindre 
"over" till aggen, som alltsa borde rninska i storlek. 
Vidare kan lag temperatur tankas fOrsvara fodosoket 
vilket skulle ha samma effekt. Om detta stammer 
skulle alltsa ett samband rada mellan andringarna i 
dygnsmedeltemperaturen och aggens storlek. Detta 
visade sig ocksa vara fallet fOr de 46 kullar som 
bOljade varpas i april under fOrutsattning att aggets 
medelstorlek i kullenjamfors med medeltemperatu
ren for kullens varpperiod (Figur 4). Medelagget 
okar fran ca 1,15 cm3 vid + SoC till ca 1,25 cm3 vid 
+ 12°C. For de 33 kullar som varptes i slutet av maj 
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och bOljan av juni galler ej detta samband. Formod
ligen beror denna skillnad pa att den lagre tempera
turen i april of tare ligger i ett omrade, som verkar 
hammande pa aggproduktionen, an vad fallet ar 
senare under sasongen. 

Det faktum att aggets medeistorlek i kullarna 
samvarierar med omgivningstemperaturen borde 
betyda att ocksa det enskilda aggets storlek uppvisar 
samma temperaturberoende. Detta var dock knepig
are att avslOja, bl a beroende pa den stOrning som 
orsakas av honans ovan namnda bojelse att oka 
aggstorleken under varpperioden, vilket alltsa mot
verkar att aggen minskar da temperaturen faller. Om 
denna effekt "raknas bort" , far man ett positivt 
samband mellan aggstorlek och temperatur, vilket 
visas i Tabell 5. Den analys som ligger bakom 
tabellens tillkomst gel' ocksa till resultat att det ar 
temperaturen de tva till tre dagarna fOre aggets 
varpning, som har stOrst inverkan. Detta ar vantat 
eftersom det ar just under den perioden, som agget 
tillvaxer snabbast. 

Avslutningsvis diskuteras problemet vilket an
passningsvarde eller "nytta", som ligger i att aggen 
blir storre under varpningens gang. Det gors sanno
likt att denna tendens ar av yarde fOr hackningens 
framgang bade under kyliga och normalt varma 
fOrhaIlanden . Detta borde galla inte rninst fOr trad
kryparen, som tillhor vara mycket tidiga hackare pa 
varen (agglaggningen bOljar tva till tre veckor fOre 
talgoxen och blamesen i samma omrade) . Det inne
bar en risk for att vadret karval' till sig under agglagg
ningen, som da kan hallas igang med livsdugligt 
stora agg tack yare att honan ar programmerad att 
fortlopande oka insatsen i agg. Under normala fOr
hallanden, da denna "reserv" inte behovs fOr att haIia 
aggstorleken over den funktionsdugliga rninirnini
van, blir alltsa aggen successivt stOrre, vilket ocksa 
anses vara en fOrdel fOr hackningsframgangen -
men hur detta i detalj skall fOrstas, darom tvistar 
annu de larde. 
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Population size, migration routes and breeding origin of Purple 
Sandpipers Calidris maritima wintering in Sweden 
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----------------------------------- Abstract -----------------------------------
We analysed the occurrence and breeding origin of Purple 
Sandpipers Calidris maritima wintering in Sweden, using 
data from long-term surveys along the Swedish west coast, 
sightings in other parts of the country, and ringing data 
from Sweden, Svalbard and the Baltic Sea coasts. About 
2000 Purple Sandpipers were estimated to winter in Swe
den. Most of them (75%) occurred in the outer archipelago 
off the west coast, where birds arrived in October and 
November. This arrival coincided with the migration of 
birds along the east coast and across Sweden. Sightings 
and ringing recoveries confirmed that some wintering 
birds followed a migration route along the Swedish east 
coast and across northern Finland, but the data also showed 
that some wintering birds originated from Svalbard and 
migrated along the Norwegian coast. Accordingly, bill
length distribution of birds captured at the Swedish west 
coast indicated that at least two populations regularly 
occur here. Most birds had bill-lengths similar to Svalbard 

breeders, but several had bills longer than the maximum 
measurement recorded at Svalbard. Bill-lengths of migrat
ing Purple Sandpipers captured at the Baltic Sea coasts, as 
well as sightings and recoveries of birds ringed in Sweden, 
suggested that the long-billed Purple Sandpipers use the 
migration route along the Swedish east coast. Probably, 
these birds originate from breeding grounds on the Taymyr 
Peninsula. 
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Introduction 

The Purple Sandpiper Calidris I1writima breeds on 
tundra and high-altitude plateaux from northeastern 
Canada in west, to the Taymyr Peninsula in east. It is 
an exceptional species among Palearctic waders, as 
it winters on small islands and rocky sea shores in the 
northern, temperate parts of western Palearctic and 
eastern Nearctic (Cramp & Simmons 1983). In Eu
rope, most wintering birds are found in northern 
Norway, Great Britain and Iceland (Timmerman 
1938-39, Folkestad 1975, Atkinson et al. 1978, 
Wilson 1982, Alerstam 1982, Nicoll et al. 1988, 
Summers et al. 1990), and only a few migrate further 
south (Meininger 1977, Boere et al. 1984). In Swe
den, Purple Sandpipers are regular winter visitors to 
small islands and rocky shores, mainly along the 
west coast (SOF 1990) . However, the distribution 
and size of the Swedish wintering population have 
not been analysed . 

The migration system of the Purple Sandpiper is 
complex and not yet well understood (Summers 
1994). Icelandic breeding birds are resident (Sum
mers et al. 1988), and the main part of the population 
wintering in NE Great Britain breeds in southern 
Norway (Atkinson et al. 1981, Rae et al. 1986). The 
origin of birds wintering in other parts of Europe is 
poorly known. Based on ringing recoveries and 
differences in biometrics between populations (par
ticularly bill-lengths; see Prateret al. 1977, Cramp & 
Simmons 1983, Boere et al. 1984 for details), birds 
wintering in The Netherlands and Great Britain 
(except those mentioned previously) may breed in 
Canada, Greenland or Russia (Boere et al. 1984, 
Nicoll et al. 1988, Summers et al. 1988), whereas 
those wintering in northern Norway are considered 
to be Russian breeders (Summers et al. 1990, Sum
mers 1994). If Russian birds occur in the North Sea 
area, it is likely that at least some of them migrate 
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through Sweden and along the Gulf of Bothnia and 
the Baltic Sea during autumn, as this route is used by 
many other species of the genus Calidris (Wilson et 
al. 1980, Cramp & Simmons 1983, Morrison 1984). 
Should such a migration route exist, it is important 
for the understanding of the migration and breeding 
origin of Purple Sandpipers wintering in different 
parts of western Europe. Furthermore, it may shed 
light on the migration system of the species in 
general. 

Based on long-term counts along the Swedish 
west coast, sightings in other parts of the country and 
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Figure 1. Map of Sweden showing: i) the provinces, ii) the bird 
observatories at Nidingen, UtkJippan and Jurmo, iii ) the 
winter distribution of Purple Sandpipers (thick line: regul ar 
wintering site, dashed line: wintering may occur during warm 
winters; SOF 1990, this study), and iv) all reported inland 
observations of Purple Sandpipers outside the breeding area 
between 1965 and 1992 (n = 35, single birds, except three 
observations of two birds and one observation of three birds). 
Circles: sighting made in autumn (9 September-27 Novem
ber) , squares: winter (2 December-14 March), triangles: spring 
(19 April-IS May). 

Karta som visa 1': i) Sveriges landskap, ii)fagelstationerna vid 
Nidingen, Utklippan och iurmo, iii) vinterutbredningen av 
skdrsndppa (krajtig Iil~ie: regelbunden overvintring, streckad 
Iil~ie: overvintring kan jorekol11 111 a under milda vintrar; SOF 
1990, denna studie) och iv) alia rapporterade inlandsobser
vationer av skdrsndppa utanfor hdckningsol11radet 1965-
1992 (n=35, enstaka jaglar jorutom fy ra fynd av 2-3 ex.). 
Cirklar: observationer under hosten (9 september-27 novel11 -
ber), kvadrater: vinterfynd (2 decel11ber-14 mars), trianglar: 
valfynd (19 april- 15 m((i). 

ringing data, we here examine population size, mi
gration and origin of Purple Sandpipers wintering in 
Sweden. We also discuss possible migration routes 
and origins of birds wintering in other parts of NW 
Europe . 

Material and methods 

All reported observations of Purple Sandpipers out
side the breeding areas between 1965 and 1992 were 
obtained from the regional ornithological societies 
in the 25 provinces of Sweden (see Figure 1). Also, 
Purple Sandpipers were regularly counted in 1967-
1991 during surveys of seabirds and waterfowl on 
the Swedish west coast (i.e. in the provinces of 
BohusHin [Boh] and Halland [HI] ; Figure 1). These 
surveys were performed three times each year (mid 
January, March and November, respectively) along 
five standardized boat-routes in the outer archipela
go (mean route length=109 km, s.d.=ll k111; see 
Pehrsson 1990, Pehrsson et al. 1990, Johansson et al. 
1997 for further details) . Survey data and reported 
observations of wintering birds were used to esti
mate the size of the Swedish wintering population 
(based on maximum numbers recorded at each site) . 

Timing of migration was only investigated in 
provinces where local movements of wintering birds 
do not occur, i.e. outside the regular wintering areas 
(SOF 1990, see also Figure 1). To obtain comparable 
data, observations of migrating birds in adjacent 
provinces with few records were pooled. 



Table 1. Estimated maximum numbers of wintering 
Purple Sandpipers in the Swedish provinces based on 
observations between 1965 and 1992. 

Maximalt antal overvintrande skiJrsniJppor i de svens
ka landskapen beriJknat pa observationer under aren 
1965- 1992. 

Province 
Landskap 

Skane (Sk)* 
Blekinge (Bl) 
Oland (01) 
Gotland (Gtl) 
Halland/Bohuslan (HlIBoh) 
Uppland (Upl) 
Sodermanland (Srm) 

Total Totalt 

* Abbreviations as in Figure 1. 
* Forkortningar som i Figur 1. 

No. of birds 
Antalfagiar 

120 
75 
30 

150 
1500 

25 
100 

2000 

A local population was studied in detail at Nidin
gen, a small island (1000 m x 300 m) about 10 km off 
the Swedish west coast (Figure 1). The Nidingen 
Bird Observatory was usually occupied from mid 
March until early November each year, and the staff 
almost daily counted the number of Purple Sandpi
pers present on the island. Mean maximum number 
of birds between 1980 and 1996 was 195 (s.d.=73 , 
n=17 years). Most birds remained at Nidingen and 
on nearby skerries during the entire winter (Hake 
1996). From April 1980 to November 1996, 883 
birds were caught in walk-in traps placed on sea
weed banks. Birds were ringed and aged according 
to the colouration of the inner median coverts (Prater 
et al. 1977). From 1986, almost all captured birds 
were also ringed with individual colour-combina
tions (n=470) . 

Between 1988 and 1996, several birds ringed at 
Swedish wintering grounds were recorded in Sval
bard during the breeding season, and birds ringed on 
Svalbard were also sighted along the Swedish west 
coast (see below). Ringing data from Svalbard, 
collected during the breeding seasons of 1986-1988 
and 1993, were therefore included in the analyses. In 
total, 92 birds were captured atNy Alesund (78°55' NI 
11 °56'E) and Longyearbyen (78°13'NIl5°3 8'E) 
during June-August. Birds were caught with mist
nets and a clap-net trap when foraging in estuaries, 
or when tending nests or young. Most captured birds 
were ringed with individual colour-combinations 
(n=55). Only breeding birds were sexed (n=41), 
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Figure 2. Timing of migration of Purple Sandpipers along the 
Gulf ofBothnia during autumn . Observations are grouped into 
five-days periods. Number of birds in each province within 
parenthesis (abbreviations as in Figure 1, pooled data from 
1965-1992). 

Observationer av strackande skarsnappor utl11ed Bottenhavet 
under hasten. Observationel'l1a argrupperade ifemdagarspe
rioda Antaletfaglar i v(lIje landskap inom parantes (farkort
nil/gar som i Figur J, sammanslagna datafi ·an1965- J992). 

assuming that the female was the larger and longer
billed bird in each pair (e.g. Prater et al. 1977, Cramp 
& Sinunons 1983). Since females usually desert the 
brood soon after hatching (Bengtson 1970, Pierce 
1997), a single parent tending chicks was assumed to 
be the male. 

Data on birds captured at the Baltic Sea were 
obtained from the local bird observatories Utklip
pan, SE Sweden, and Jurmo, SW Finland, respec
tively (Figure 1). At all sites, bill-length was meas
ured with vernier callipers to the nearest 0.1 mm. 
Since Purple Sandpiper populations differ in bio
metrics (e.g. Prater et al. 1977, Boere et al. 1984), we 
used differences in bill-lengths to examine whether 
different populations winter in Sweden. The analy
sis was done on bill-length data only, as other size 
measurements (e.g. wing-length) were not recorded 
at all sites . 
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Table 2. Data on all sightings and recoveries of Purple Sandpipers ringed on Nidingen between April 1980 and November 
1996. Age classes (EURING codes): 2 = age unknown, 3 = first autumn, 4 = second autumn or older, 5 = first spring, 6 = 
second spring or older. Bill-lengths are given in mm (total number of birds ringed = 883, also see Figure 3). 

Ringing date 
Ringmarkt 

18.04.80 
07.05.80 
20.04.81 
29.04.81 
18.05.81 
06.11.81 
11.11.81 
10.05.82 
14.05.82 
12.05.83 
02.05 .84 
06.04.85 
03 .11.85 
28.12.85 
31.12.85 
13.04.86 
13.04.86 
19.04.86 
20.04.87 
01.05.87 
08.05.89 
24.03.90 
22.03.91 
03 .05.91 
16.03.93 
17.03.93 
17.03.93 
20.03.93 
09.05.94 
09.05.94 

*** 

Age 
Alder 

6 
2 
5 
5 
6 
4 
3 
6 
6 
6 
5 
5 
3 
3 
3 
5 
6 
5 
5 
5 
5 
5 
6 
5 
5 
5 
6 
6 
2 
2 
2 

Bill 
Nabb 

36.0 
29.0 
29.9 
34.0 
31.0 
28.5 
28 .5 
33.5 
29.0 
27.0 
33.0 
33.1 
29.5 
30.5 
29.0 
31.5 
30.0 
30.8 
29.7 
31.4 
32.1 
33.0 
33.2 
29.0 
27 .6 
31.9 
31.9 
30.0 
32.0 
31.0 

* Situated in province "Srm" (see Fig. 1). 
* Belaget i Sodermanland. 

Date and site of recovery 
Datum och plats for atelfyndet 

20.05.86 Eckero, Archipelago of Aland, Finland (60. 17N1l9. 12E) 
12.04.82 Oostende, West-Vlaanderen, Belgium (51.13N/02.55E) 
24.02.96 Hendon, Sunderland, England 
18.02.82 Haviksanden, Farsund, Vest-Agder, Norway (58.04N/06.44E) 
00.02.82 Oldeoog, Ostfriesische Inseln, Germany (53.46N/08.00E) 
07.01.82 Leeuwarden, Friesland, The Netherlands (53. 12N/05.49E) 
25.12.81 Horseklint, Tornen, Fynshoved, Fyn, Denmark (55.37NIl0.37E) 
17.02-15.03.85 Zuidpier, Ijmuiden, The Netherlands (52.28N/04.38E) 
15.03.85, 18.03.86 and 22- 25.01.87 Zuidpier, Ijmuiden, The Netherlands 
28.02-06.04.85 Zuidpier, Iljuiden, The Netherlands 
17-21.03.85 Landguard Point, Felixstowe, Suffolk, England (51.56N/01.20E) 
16-17.09.88 Longyearbyen, Svalbard (78.13NIl5.38E) 
07 .04.86 Bottsand, Schleswig-Holstein, Germany (54.25NIl0.16E) 
12-16.02.91 Lossiemouth, Grampian Region, Scotland (57.44N/03.18W) 
11.04.86 Ness Point, Lowestoft, Suffolk, England (52.29N/01 .46E) 
29.07-08.08.88 Russehamna, Bear Island (74.25NIl9 .15E) 
01-08.03.87 The Wash, Heacham, Norfolk, England (52.54N/OO.27E) 
13.12.86 Archipelago of Hartso"' , Sweden (58.40N/17.35E) 
21.07.92 Bj0rndalen, Svalbard (78. 12N1l5. 17E) 
11.12.88 Siurunmaa, Sodankyla, Finland (67.27NI26.51E) 
31.07.89 Gipsvika, Svalbard (78.26N/16.27E) 
13.07.91 Bockijorden, Svalbard (79.30NIl4.30E) 
23-24.04.94 and 16-22.04.95** Archipelago of Hartso* , Sweden 
06-09.06.93 Longyearbyen, Svalbard 
27.08.94 Flintholmen, Ekmanfjorden, Svalbard 
06.06.93 Longyearbyen, Svalbard 
13.03.94 Tynemouth, Newcastle, England 
13.06.93 Longyearbyen, Svalbard 
23.09.94 Longyearbyen, Svalbard 
20.07.95 Longyearbyen, Svalbard 
17.11-01.12.96 Archipelago of Hartso*, Sweden 

'" * This bird was seen wintering in Nidingen area 1993/94, 1994/95 and 1995/96. 
** Denno individ overvintrade vid Nidingen 1993/94, 1994/95 och 1995/96. 
*** One of six possible birds, ringed between 20.04.81 and 22.03.96. 
*** En av sex mojligafaglar som ringmCirktes mellon 20.04.81 och 22.03.96. 

Results 

Based on maximum numbers of birds seen at each 
regular winter site in the different Swedish provinc
es between December and mid April 1965-1992, the 
size of the wintering population was estimated at 
2000 birds (Table 1). About 75 % were found on 
skerries and small islands in the outer archipelago 
off the west coast, and the remaining birds were 
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found at similar sites and at rocky shores along the 
south and east coast (Table 1, Figure 1). 

Observations of Purple Sandpipers in non-winter
ing areas confirmed a migration route along the 
Swedish east coast, both during autumn and spring. 
In autumn, migration along the Gulf of Bothnia 
mainly took place in October, although some move
ments also seemed to occur in late November and 
December (Figure 2). Observations in the northern 



Samtliga observationer oeh kontroller av skCirsnCippor som ringmCirkts pa Nidingen mellclI1 april 1980 oeh november 1996. 
Aldersldasserenligt EURING standard: 2 = obestCimdatdel; 3 = jorsta host( 10),4 = andra hostelleriildre(2+), 5 = jorsta var 
(20),6= andra var elleriildre (3 +). NCibblCingderCirangivna i mm (antalet ringmCirktajaglar totalt = 883, se Civen Figur 3). 

Details of recovery 
Aterjyndsdetaljer 

Colour-rings read through telescope FCirgringar avlasta med tubkikare 
Controlled by ringer Kontrollerad av ringmCirkare 
Colour-rings read through telescope FCirgringar avlCista !ned tubkikare 
Dead, leg and ring found Dod, benet oeh ring en hittade 
Dead for at least a week Dod i minst en vecka 
Found dying Hittad doende 
Dead, no details Dod, inga detaljer 
Ringnumber read through telescope Ringnumret avlCist 111ed tubkikare 
Ringnumber read throuth telescope Ringnumret avlCist med tubkikare 
Ringnumber read through telescope RingnUinret avlCist med tubkikare 
Ringnumber read through telescope Ringnu111ret avlCist med tubkikare 
Colour-rings read through telescope FCirgringar avlCista med tubkikare 
Controlled by ringer Kontrollerad av ringmCirkare 
Controlled by ringer Kontrollerad av ringmCirkare 
Colour-rings read through telescope FCirgringar avlCista 111ed tubkikare 
Colour-rings read through telescope FCirgringar avlasta med tubkikare 
Colour-rings read through telescope FCirgringar avlCista med tubkikare 
Colour-rings read through telescope Fargringar avlCista med tubkikare 
Colour-rings read through telescope FCirgringar avlCista med tubkikare 
Killed by car in the middle of the night Pakord av bi/mitt i natten 
Colour-rings read through telescope FCirgringar avlCista med tubkikare 
Colour-rings read through telescope FCirgringar avlCista med tubkikare 
Colour-rings read through telescope Fargringar avlCista !ned tubkikare 
Ringnumber read through telescope Ringnumret avlCist med tubkikare 
Colour-rings read through telescope FCirgringar avlCista med tubkikare 
Colour-rings read through telescope FCirgringar avlCista 111ed tubkikare 
Colour-rings read through telescope FCirgringar avlCista med tubkikare 
Colour-rings read through telescope FCirgringar avlCista med tubkikare 
Colour-rings read tlu'ough binoculars FCirgringar avlCista med handkikare 
Colour-rings read through telescope FCirgringar avlCista med tubkikare 
Colour-rings read tlU'ough telescope Fargringar avlCista med tubkikare 

parts of the Gulf of Bothnia in May (n=5 birds) , 
spring sightings in the Baltic Sea of birds ringed at 
Nidingen (Table 2), and one recovery at Nidingen of 
a bird previously ringed at Utklippan in May (Table 
3), showed that Purple Sandpipers migrate along this 
route also during spring (Figure 3). Furthermore, 
several inland observations, mainly in May (15 % of 
all records) and October (32%), but also during 
December-March (26%), showed that Purple Sand-

pipers fly across Sweden during migration as well as 
in winter (Figure 1). 

The autumn migration along the east coast coin
cided with the arrival of birds to Nidingen, where 
numbers increased in October and November (Fig
ure4). In spring, most birds left Nidingen in May, but 
some were still present in early June. The pattern of 
occurrence also indicated that some birds used the 
island as a stopover-site in spring (see Figure 4). 
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Table 3. Data on sightings and recoveries in Nidingen area 1980-1996 of birds ringed elsewhere. Age classes (EURING 
codes) : 3 = first autumn, 4 = second autumn or older, 5 = first spring. 

Ringing date and site Age 
Datum och plats jor ringmCirkl1il1gen Alder 

24.10.83 Donna Nook, Lincolnshire, England (53.28N/OO.lOE) 
24.10.83 Donna Nook, Lincolnshire, England* 

4 
4 

02.11.90 Langenwerder, Wismar, Germany (54 .02NIl1.30E) 
02.11.90 Langenwerder, Wismar, Germany* 

3 
3 

14.05.92 Utldippan, Blekinge, Sweden (see Fig.l) 

* Same bird as above. 
* Sa 117 111 a Rigel som joregaende. 

Recoveries and sightings of Purple Sandpipers 
ringed at Nidingen suggested that these birds used at 
least two different migration routes. Some birds 
migrated along the Swedish east coast and across 
northern Finland, and others used a route along the 
Norwegian and Swedish west coast (Table 2, Figure 
3) . Several records along the coasts of the southern 
parts of the North Sea (Denmark, Germany, The 
Netherlands, Belgium and England) showed that 
their wintering range, at least in some years, also 
included this area (Table 2, Figure 3). Also, four 
birds ringed in Germany or England were later 
sighted at Nidingen (Table 3) . 

Eleven sightings of birds ringed at Nidingen sup
ported that at least a part of this population breeds in 
the Svalbard area (Table 2, Figure 3). Sightings of 
birds ringed at Svalbard confirmed the connection to 
the Swedish west coast, as well as the migration 
route along the Norwegian coast. Furthermore, they 
implied a wide wintering range of Svalbard breed
ers, covering a large part of the Swedish and Norwe
gian west coasts, and also the coasts of northern 
Norway and Scotland (Table 4, Figure 3). 

The bill-length distribution of birds caught at 
Nidingen suggested two peaks at about 29.0 mm and 
33.0 mm, but the distribution had extended tails in 
both ends (Figure S). Due to the complexity of the 
frequency distribution, it was not possible to esti
mate mean and standard deviation of the different 
modes with the graphical method used by some 
other workers (e.g. Atkinson et al. 1981 , Nicoll et al. 
1988). At the Baltic Sea, captures were made in 
October (2), November (S), December (21) and May 
(6) , and bill-length varied considerably among these 
birds (Figure S). For birds caught on Svalbard, the 
distribution seemed to consist of two distinct peaks 
(FigureS). Mean bill-lengths were28.2mm(s.d.=1.0, 
range: 26.6 - 30.4 mm, n=26) and 32.S mm (s.d.=1.0, 
range: 30.8 - 34.4 mm, n=IS) for males and females, 
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respectively, which is close to the values of Nicoll et 
al. (1991), who reported 28.1 mm (s.d.=1.0) for 
males and 32.9 mm (s.d.=1.0) for females. 

We found that bills of indi viduals ringed at Nidin
gen during their first autumn (October-November) 
and recaptured the following spring (March-June) 
or later, had grown significantly (mean differ
ence=0.24 mm, s.d.=0.36, n=29, t=3 .S7, p<0.002, 
paired t-test). There was, however, no age-depend
ent bill-length difference in birds caught during their 
first spring and later recaptured as adults (mean 
difference=O.OS mm, s.d.=0.72, n=70, t=0.S6, n.s.). 
When comparing bill-length distribution between 
Nidingen and Svalbard, we therefore excluded birds 
caught during their first autumn at Nidingen, as only 
birds with full-grown bills were present at Svalbard. 
Birds were, however, not aged at Jurmo and Utldip
pan, and bill-lengths of all Purple Sandpipers ringed 
at Nidingen were therefore compared with those 
from the Baltic Sea. 

A comparison of the bill-length distribution at the 
different sites showed no significant difference be
tween Nidingen and Baltic Sea birds (Kolmogorov
Smirnov test: D=O.l7, n=6S0 and 34, respectively, 
n.s.) , whereas the distribution at Svalbard was dif
ferent from the two other sites (Nidingen - Svalbard: 
D=0.17, n=S96 and 92, respectively, p<O.OS; Sval
bard - Baltic Sea: D=0.28, n=92 and 34, respectively, 
p<O.OS) . 

Discussion 

Although the estimate of 2000 wintering Purple 
Sandpipers is based on maximum numbers, it is 
likely that this figure is too low. Most birds inhabited 
small islands and skerries in outer archipelagos, and 
there are several such sites in Sweden which are 
rarely visited by ornithologists. There is , however, 
no doubt that the Swedish wintering population is 

Bill 
NCibb 

37.0 

26.7 

30.0 



Samtliga observationer och kontroller gjorda pa Nidingen 1980-1996 av skarsnappor ringmarkta pa andret platsel: 
Aldersklasser enligt EURING standard: 3 = jorsta host (10),4 = andret host eller iildre (2+),5 = jorsta var (20). 

Date and details of recovery 
Datum och detaljerjor atel:!jlJ1d 

02.05.84 Controlled by ringer Kontrollerad av ringmarkare 
09.03-19.04.87 Ringnumber read through telescope Ringnumret avlast med tubkikare 
20.03.91 Controlled by ringer Kontrolleretd av ringmarkare 
20.03-03.04.91 and 06.01.94 Colour-rings read through telescope Fargringar avlasta med tubkikare 
09.04.96 Controlled by ringer Kontrolleretd av ringmarkare 

small compared to some other populations in NW 
Europe. For example, Summers et al. (1990) esti
mated that 18000 birds winter within a relatively 
limited area in northern Norway, supporting Aler
stam's (1982) suggestion that several hundred thou
sand birds winter along the Norwegian coasts. 

At least two popUlations of Purple Sandpipers 
seem to occur at the Swedish wintering grounds. 
Several sightings and recoveries of birds ringed at 
Nidingen showed that part of the wintering popula
tion originates from Svalbard. We found, however, 
that the bill-length distribution differed significantly 
between Nidingen and Svalbard birds. Thus, even if 
mostNidingen birds had bill-lengths similar to Sval
bard breeders, several had bills longer than the 
maximum measurement recorded at Svalbard 
(L¢venskiold 1954, Bengtson 1975, Nicoll et al. 
1991, this study) . Since females have longer bills 
than males (e.g. Prater et al. 1977, Cramp & Sim
mons 1983), such birds should be females of a more 
long-billed popUlation. Consequently, as the overlap 
in bill-length between males and females from Sval
bard is small (Nicoll et al. 1991, this study), birds in 
the overlap zone of the Nidingen distribution (about 
31 .0 nun) may be long-billed males (see Figure 5). 

There were also a few birds with bills shorter than 
the minimum measurement recorded for birds cap
tured at Svalbard, possibly males from a population 
with very short bills. The only birds with bills shorter 
than 25 mm are males of the population breeding in 
southern Norway (Atkinson et al. 1981, Nicoll et al. 
1988). These birds normally winter within a limited 
area in eastern Scotland and NE England (Atkinson 
et al. 1981, Rae et al. 1986) but sometimes occur 
elsewhere, particularly during autumn migration 
(Boere et al. 1984, Dierschke 1995). Thus, they 
probably do not winter regularly in Sweden. 

We also found that Purple Sandpipers wintering in 
Sweden seem to use at least two different migration 
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Figure 3. Map of north-western Europe showing all sightings 
and recoveries of Purple Sandpipers ringed at Nidingen (cir
cles) and Svalbard (squares , see Tables 2 and 4) . Possible 
mjgration routes are indicated by lines of different types for 
the different popUlations (additional data from Atkinson et a1. 
1981, Boere et al. 1984, Nicoll et a1. 1988, Summers et al. 
1990). 

Karta over nordvfistra Europa som visar alIa observationer 
och kontroller av skfirsnfippor ringl11firkta pa Nidingen (cirk
lar) och Svalbard (kvadrate}; se Tabell 2 och 4). Tfinkbara 
fly ttningsvfigar indikeras lI1ed olika linjerjorde olika popula
tionel'l1a (data fillenjran Atkinsonl11.fl. 1981, Boere m.fl. 1984, 
Nicollm .fl. 1988, Summers m.fl. 1990). 
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Table 4. Data on sightings of Purple Sandpipers ringed on Svalbard, and sightings and recoveries made on Svalbard of birds 
ringed elsewhere (also see Fig. 3). Age classes (EURING codes): 1 = nestling, 2 = age unknown, 3 = second spring or older. 
All sighted birds could not be identified, as some had seasonal colour combinations only. 

Ringed 
Ringl11arkt 

Age 
Alder 

Date and site of recovery 
Datum och plats jar aterjyndet 

1987 Ny Alesund 18.12.88 Bolleskaren, Hono, Archipelago of Goteborg (54.31NIl1.39E) 
1988 Adventdalen 12.03.89 Malvik beach, Trondheim, Norway (63.26NIl0.41E) 
1988 Longyearbyen 22-23.03.89 Vinge, Skatval, Tr!2lndelag, Norway (63.30NIl0.47E) 
1988 Longyearbyen 18.03.90 Vinge, Skatval, Tr!2lndelag, Norway* 
1988 Longyearbyen 6 06.11.93 Segelskaren, Archipelago of Koster, Sweden (58.47NIl0.59E) 
1993 Gypsdalen** 6 Spring val' 1994-spring val' 1996 Nidingen area Nidingeomradet 

* Possibly the individual seen at this site 22- 23.03.89 
* Mojligen samma individ som sags hal' 22- 23.03.89 
** (Ron Summers in litt.). 
** (Ron Summers i brev). 
*** Controlled at the same site 17.10.92 and also seen here during the winter 1993/94 (Karl-Birger Strann in litt.). 
*** Kontrollerad po samma plats 17.10.92 och aven secld har under vintern 1993/94 (Karl-Birger Stral1l1 i brev). 

routes. Observations of ringed birds showed that 
Svalbard breeders mainly migrate along the west 
coast of Norway and Sweden. In addition, the au
tumn migration along the Gulf ofBothnia and across 
Sweden, coinciding with the arrival of birds at the 
Swedish west coast, suggested an eastern origin of 
other wintering birds. This was also supported by 
recoveries and sightings of birds ringed at Nidingen 
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Figure 4. Relative occurrence of Purple Sandpipers at Niding
en between March and November 1980-1996, expressed as 
mean proportions of yearly maximum numbers , observed 
within five-days periods (n umber of years ranging from 3 to 
17, depending on if the bird observatory was occupied or not) . 

Re/afiv jdrekol11sf av skiirsnappa vid Nidingen mel/an mars 
och november 1980- 1996, beriiknad som mede/ande/en av 
def hogsfa or/iga anfa/ef. Observafionerna iiI' grupperade i 
jemdagarsperioder (3-17 0/; beroende po omjoge/sfafionen 
val' bemannad el/er infe). 
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(see Table 2), as well as the difference in bill-length 
distribution between birds caught in the Baltic Sea 
and those breeding at Svalbard, with more long
billed birds occuring along the coasts of the Baltic 
Sea. For example, the bird ringed at Nidingen, seen 
on migration in the archipelago of Aland (Table 2, 
Figure 3), had a bill-length (36.0 mm) that was well 
outside the range recorded for birds breeding at 
Svalbard. 

Long-billed populations of Purple Sandpipers are 
known from three breeding areas: Canada, Iceland 
and the Taymyr Peninsula (Atkinson et al. 1981 , 
Boere et al. 1984, Morrison 1984). Ringing recover
ies suggest that Canadian birds, which may winter in 
Germany, The Netherlands and northern Britain, 
migrate through Iceland (Boere et al. 1984, Nicoll et 
al. 1988, Dierschke 1995), whereas Icelandic breed
ers are resident (Summers et al. 1988). Thus, the 
long-billed birds wintering in Sweden should origi
nate either from Canadian breeding grounds or from 
the Taymyr area. Since they seem to migrate across 
northern Finland and along the Swedish east coast, 
it is likely that they originate from Taymyr. The 
study of Tatarinkova (1977) , who caught birds with 
very long bills (some237 mm) on migration tluough 
the Murmansk area, seems consistent with this con
clusion. However, the possibility of Canadian birds 
occurring at the Swedish wintering grounds cannot 
be ruled out (cf. Gudmundsson & Lindstrom 1992 
for Sanderling C. alba). 

Some Purple Sandpipers wintering in SE Eng
land, Germany and The Netherlands have bill-lengths 



Samtliga observationer av skarsnappor som ringmarkts pa Svalbard, samt observationer och aterfynd gjorda pa Svalbard 
av faglar SOin ringmarkts pa andra platser (se aven Fig. 3). Alders/dasser enligt EURLING standard: 1 = bounge (00), 2 
= obestamd aldel; 3 = fa rs ta host (10),6 = andra vareUeriildre (3+). AUafagiar kunde inte bestammas till individ, eftersom 
nagra av de observerade endast var forsedda med sasongsfargeJ: 

Details of recovery 
Ateliyndsdetaijer 

Colour-rings read through binoculars Fargringar aviasta med handkikare 
Leg flag seen through telescope Benflagga said med tubkikare 
Leg flag seen through telescope Benflagga sedd med tubkikare 
Leg flag seen through telescope Benflagga sedd med tubkikare 
Colour-rings read through telescope Fargringar aviasta med tubkikare 
Ringnumber read through telescope Ringnumret avliist med tubkikare 

similar to the long-billed birds captured at Nidingen. 
As mentioned above, others workers (Boere et al. 
1984, Nicoll et al. 1988, Dierschke 1995) have 
suggested that these birds originate from Canadian 
or Russian breeding grounds. The spring peak in 
numbers at Nidingen (see Figure 4) and the many 
sightings and recoveries of birds in the North Sea 
area, could imply that Purple Sandpipers use the 
Swedish west coast as a stopover-site on migration 
in late April and May. Local movements and re
sumed migration may, however, account for most of 
these patterns. Between autumn an-ivaI and early 
spring, birds wintering in the Nidingen area usually 
forage on skerries and small islands close to Nidin
gen. In late March and early April, they move to 
Nidingen, where they utilize the rich food produc
tion of the seaweed banks before northbound migra
tion in May-June (Hake 1996). Moreover, Nidingen 
birds were only found along the coasts of the south
ern North Sea in cold winters (M. Hake et al. in 
prep.). Several of these birds returned to Nidingen 
within the same wintering season, suggesting that 
such movements were temporary and probably due 
to severe weather conditions at the Swedish winter
ing grounds . Anyhow, it seems likely that birds from 
eastern breeding grounds (Russia) occur in the North 
Sea area at least during some winters (cf. Boere et al. 
1984, Nicoll et al. 1988). 

Resumed migration may also explain the occur
rence oflate migration in N ovember-December along 
the Gulf ofBothnia (see Figure 2). These birds might 
have failed in wintering further north, trying to 
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Figure 5. Bill-length distribution of Purple Sandpipers captu
red at Nidingen , Svalbard and the Baltic Sea (Jurmo and 
Utklippan). For Svalbard, the numbers of sexed birds are 
indicated by hatched (males) and shaded (females) areas . 

Ndbbliingdsfordelning hos hos skdrsndpporfangade vid Nid
ingen, Svalbard och Ostersjon (Utklippan och Jurmo) . For 
Sva lbard anges antalet konsbestdmdafaglar med streckning 
(hann(lI) respektive skuggning (honor). 
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escape deteriorating foraging conditions along the 
Arctic Sea coast. The bird ringed at Nidingen, recov
ered in northern Finland in December (Table 2, 
Figure 3), supports the occurrence oflate migration, 
as well as an eastern origin of birds using this route. 

For birds breeding at Svalbard, several sightings 
at the Swedish west coast and in the Trondheim area, 
and observations of birds ringed in Scotland and in 
the Troms¢ area, northern Norway (Table 4), sug
gest that the wintering range of these birds may 
cover the entire Norwegian and Swedish west coasts, 
as well as parts of northern Great Britain (see Figure 
3). Summers et al. (1990) concluded that Purple 
Sandpipers wintering in the Troms¢ area almost 
exclusively originate from breeding grounds in NW 
Russia, but obviously Svalbard birds also winter 
there. Different populations may thus overlap in 
their winteling ranges, as found in this and other 
studies (Atkinson et al. 1981, Boere et al. 1984, 
Nicoll et al. 1988, Dierschke 1995). 

To summarize, the Swedish wintering population 
of Purple Sandpipers originates from breeding 
grounds at Svalbard and probably also from the 
Taymyr Peninsula. Conclusions regarding the east
ern origin oflong-billed birds are, however, based on 
bill-lengths and sightings of few individuals. More
over, data on biometrics of Purple Sandpipers breed
ing in some areas, e.g. in Canada and Russia, are still 
scarce (Prater et al. 1977, Cramp & Simmons 1983, 
Boere et al. 1984). Further studies of the seasonal 
occurrence and distribution of individuals with dif
ferent measurements should therefore be useful in 
determining the true winter distribution and origin 
of the long-billed popUlation. 
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Sammanfattning 

Populationsstorlek, flyttningsvligar och ursprung 
hos skiirsl1iippor Calidris maritima overvintrande i 
Sverige 

Skarsnappan ar unik bland Palearktiska vadare ef
tersom den overvintrar pa kala skar och utmed 
klippiga havsstrander i de nordliga, tempererade 
delarna av vastra Palearktis och ostra Nearktis. I 
Europa fOrekommer de flesta overvintrande faglar
na i norra Norge, Storbritannien och pa Island (t.ex. 
Alerstam 1982, Cramp & Simmons 1983). I Sverige 
patraffas skarsnappor framst pa Vastkusten under 
vintern (SOF 1990), men den overvintrande popula
tionens utbredning och storlek i landet har inte blivit 
analyserad i detalj. 

Skarsnappans flyttning ar komplex och ofullstan
digt kand (Summers 1994). Faglarna som hackar pa 
Island tycks vara stannfaglar (Summers m.fl. 1988), 
och huvuddelen av populationen som overvintrar i 
nordostra Storbritannien hackar i sodra Norge (At
kinson m.fl. 1981, Rae m.fl. 1986). Ringmarknings
aterfynd och biometriska data (framst skillnader i 
nabblangd; se Prater m.fI. 1977) indikerar att skar
snapporna som overvintrar i ovriga delar av Storbri
tannien och i Nederlanderna harstammar fran Kana
da, Gronland eller Ryssland (Boere m.fl . 1984, Ni-

colIm.fl. 1988, Summers m.fl. 1988), medan de som 
fOrekommer vintertid i Nordnorge anses hacka i 
Ryssland (Summers m.fl. 1990, Summers 1994). 
Om skarsnappor fdm ryska hackningsornraden over
vintrar i landerna runt Nordsjon, ar det troligt att 
atminstone en del av dessa faglar flyttar genom 
Sverige och utmed Bottenhavet och Ostersjon under 
hosten (eftersom denna flyttningsvag utnyttjas av 
flera andra Calidris-vadare; Wilson m.fl. 1980, 
Cramp & Simmons 1983, Monison 1984). Informa
tion om en sadan flyttningsvag ar viktig fOr fOrstael
sen av artens flyttnings- och overvintringsstrategier. 

I denna uppsats fOrsoker vi klarlagga populations
storlek, flyttning och troliga hackningsomraden for 
de skarsnappor som overvintrar i Sverige. Vi disku
terar aven tankbara flyttningsvagar och hackning
somraden for de faglar som overvintrar i alldra delar 
av Nordvasteuropa. 

Material och metoder 

AlIa rapporterade observationer av skarsnappor ut
anfOr hackningsornradena 1965-1992 insamlades 
fran de regionala rapportkomrnitteerna. Dessutom 
raknades overvintrande skarsnappor i samband med 
inventeringar av sjofaglar pa Vastkusten under peri
oden 1967-1991. In ventelingarna gjordes langs stan
dardiserade batrutter i ytterskargarden i Bohuslan 
och Halland vid tre tillfallen vruje ar (januari, mars 
och november; se Pehrsson 1990, Pehrsson m.fl. 
1990, Johansson m.fl. 1997 fOr ytterligare detaljer). 
Dessa data utgjorde undedag for skattningen av den 
totala svenska vinterpopulationen (baserat pa hogsta 
antalet sedda faglar vid valje lokal). 

De rapporterade observationerna anvandes aven 
till att undersoka artens flyttning genom landet. 
Flyttningsrorelser analyserades dock endast i de 
landskap som ligger utanfOr artens normala over
vintringsomrade (se Figur 1). 

En lokal overvintrande population studerades i 
detalj pa on Nidingen, belagen ca 10 km utanfOr 
kusten i norra Halland (se Figur 1). Nidingens Fagel
station val' som regel bemannad fran mitten av mars 
till bOljan av november valje ar, och stationsperso
nalen raknade nastan dagligen antalet skarsnappor 
pa on. Totalt ringmarktes 883 faglar (470 aven med 
individuella fargringskombinationer) pa Nidingen 
under perioden 1980-1996. De flesta av de ring
marktafaglarna aldersbestamdes med hjalp av drakt
karaktarer (se Prater m.fl. 1977). 

Mellan 1988 och 1996 patraffades flera Nidingen
markta faglar pa Svalbard under hackningssasong
en, och flera individer observerades aven vid Oster-
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sjon (se nedan). Darfor hal' vi aven inkluderat ring
markningsdata fran dessa tva omraden i analyserna. 
Pa Svalbard marktes totalt 92 skarsnappor (55 med 
fargringar) 1986- 1988 och 1993. Endast hackande 
faglar konsbestamdes (med hjalp av biometriska 
data ochleller beteende; se t.ex. Prater m.fl. 1977, 
Pierce 1997). Data pa skarsnappor fangade vid bst
ersjon erholls fran fagelstationerna vid Utklippan 
(Blekinge) och Jurmo (sydvastra Finland; Figur 1). 

Pa samtliga fyra platser mattes nabblangden hos 
de fangade taglarna med skjutmatt, och vi hal' anvant 
skillnader i nabblangd fOr att undersoka om olika 
populationer av skarsnappor overvintrar i Sverige 
(se t.ex. Prater m.fl . 1977, Boere m.fl. 1984). 

ResuItat och diskussion 

Totalt beraknades ca 2000 skarsnappor overvintra i 
Sverige; de flesta (75 %) fOrekom pa kala skfu" och 
mindre oar i ytterskargarden pa Vastkusten (Tabell 
1, Figur 1). A yen om den beraknade populations
storleken kan vara en underskattning (det finns mang
der av till synes lampliga omraden i de svenska 
skargardarna som aldrig besoks av ornitologer), ar 
det overvintrande bestandet i Sverige litet i jamfO
relse med populationer i andra delar av nordvastra 
Europa (se t.ex. Summers m.fl . 1990). 

Observationer utanfOr hackningsomradena visa
de att skarsnappan flyttar utmed Bottenhavet och 
bstersjon under bade var och host (Tab ell 2 och 3, 
Figur 2). Flera observationer visade dessutom att 
arten stracker over inlandet i Sverige (Figur 1). 
Flyttningen langs Bottenhavet (Figur 2) sammanfOll 
med ankomsten av faglar till Nidingen (Figur 4). 
Aterfynd och observationer av skarsnappor ring
markta pa Nidingen indikerade att dessa taglar ut
nyttjar atminstone tva olika flyttningsvagar: dels 
over norra Finland och langs svenska ostkusten, dels 
langs norska och svenska vastkusten (Figur 3, Tabell 
2) . Flera fynd visade att overvintringsomradet for 
dessa faglar vissa ar aven omfattar kusterna langs 
sodra Nordsjon (Tabe1l2 och 3, Figur 3). Faglar fran 
Nidingen patraffades vid sodra Nordsjon dock en
dast under kalla vintrar, och flera av dem atervande 
senare samma vintersasong till Nidingen (M. Hake 
opubl.) . Detta antyder att sadana flyttningsrorelser 
var tillfalliga och fOrmodligen orsakade av fOrsam
rade vaderfOrhallanden i det svenska overvintring
sormadet. Aterupptagen flyttning skulle aven kunna 
forklara det sena stracket av skfu'snappor vid Botten-
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havet under november- december (Figur 2) . Detta 
strack kan ha utgjorts av faglar som tvingats overge 
mer nordligt belagna overvintringsomraden (t.ex. 
vid Ishavskusten). 

Elva avlasningar av skarsnappor ringmarkta pa 
Nidingen visade att atminstone en del av den svens
ka overvintrande populationen hackar pa Svalbard 
(Tabell 2, Figur 3). Observationer av taglar som 
markts under hackningstid pa Svalbard bekraftade 
sambandet med svenska vastkusten, liksom att dessa 
faglar fOljer en flyttningsvag langs norska kusten . 
Aterfyndsdata visar aven pa ett vidstrackt overvint
ringsomrade fOr den hackande populationen pa S val
bard (Tabell 4, Figur 3). 

Vi fann aven att frekvensfOrdelningen av nabb
langder skiljde sig signifikant mellan taglar fangade 
pa Nidingen och Svalbard (p<0.05, Kolmogorov
Smirnov test; Figur 5). Aven om de flesta av Niding
ens skarsnappor hade en nabblangd motsvarande 
den hos faglar fran Svalbardpopulationen, hade ett 
flertal in divider en langre nabb an vad som hal' 
uppmatts pa Svalbard Umf. t.ex . Nicoll m.fl. 1991). 
Eftersom honor i genomsnitt har langre nabb an 
hannar (t.ex. Prater m.fl. 1977, Cramp & Simmons 
1983), bor sadana faglar vara honor fran en mer 
langnabbad population. Faglar i overlappszonen i 
fOrdelningen fran Nidingen (ca 31 mm) kan fOljakt
ligen vara langnabbade hannar (se Figur 5). 

Det fanns ocksa en signifikant skillnad i nabb
langdsfOrdelning mellan faglar fran bstersjon och 
Svalbard (p<0.05; Figur 5). Materialet fran bster
sjon var mer begransat, men data antydde att aven 
har forekom mer langnabbade faglarjamfort med pa 
Svalbard. Som exempel kan namnas fageln som 
ringmarktes pa Nidingen, och som senare observe
rades i Alands skargard (nabblangd 36 mm; se Tabell 
2). 

Langnabbade populationer av skfu'snappa fu" kan
da fran Kanada, Island och Taymyr-halvon (Atkin
son m.fl. 1981, Boere m.fl . 1984, Morrison 1984). 
Skarsnapporna pa Island fu" stannfaglar (Summers 
m.fl. 1988), vilket innebar att de langnabbade taglar 
som overvintrar i Sverige bor harstamma fran ende
ra Kanada eller Taymyr. Eftersom de tycks flytta 
over Finland och langs svenska ostkusten, forefaller 
det troligt att de hackar pa Taymyr Umf. Tatarinkova 
1977) . Ytterligare studier kravs dock for att faststal
la ursprunget fOr de langnabbade skfu"snappor som 
overvintrar i Sverige och pa andra platser i nord
vastra Europa. 
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Changes in numbers and habitat utilization of wintering Whooper 
Swans Cygnus cygnus in Sweden 1964- 1997 

LEIF NILSSON 

Abstract ----------------

A country-wide survey of wintering Whooper Swans Cyg
nus cygnus was undertaken in south Sweden in January 
1995 as part of an international census of the species. The 
paper reports on this census and analyses Whooper Swan 
counts from earlier International Waterfowl Census data to 
elucidate changes in numbers and habitat utilization of the 
swans . A marked increase in the number of Whooper 
Swans was found between the first country-wide surveys 
in the early 1970s and 1995, when the winter population 
was estimated to be at least 8,000. The increase is not 
reflected in the midwinter indices, calculated from the 
International WateIfowl Census data, due to an increasing 

tendency of the Whooper Swans to feed on land in the 
southernmost part of the country. In January 1995, nearly 
60% of the Whooper Swans in Scania were found on fields, 
mainly rape and winter wheat, whereas in the other parts of 
the country the majority of swans still utilised water areas. 
Earlier in the season the Whooper Swans in Scania also 
used sugar beet spill for feeding. The field-feeding habit 
started in the 1970s. 

Leif Nilsson, Department of Animal Ecology, Ecology 
Building, S-223 62 Lund, Sweden 

Received 6 August 1997, Accepted 12 September 1997, Editor: S. Svensson 

Introduction 

The Whooper Swan Cygnus cygnus is a regular 
winter visitor in south Sweden and is covered by the 
International Waterfowl Census (IWC), coordinated 
by Wetlands International (formerly IWRB), in mid
January. Information from the breeding grounds in 
Fennoscandia has shown marked changes in recent 
years with a substantial increase in numbers and a 
spread to new breeding areas, the distribution now 
covering the major part of Sweden and Finland 
(Haapanen & Nilsson 1979, Arvidsson 1987, Ohto
nen 1992). The indices for continental Northwest 
Europe, based on the IWC, do suggest an increasing 
trend (Rose 1995, cf. also Nilsson 1975, 1991, 1996a 
for national indices) but the counts are not thought to 
be an adequate reflection of population changes due 
to Whooper Swans being widely dispersed in the 
winter quarters (Rose 1995). 

To overcome these problems and to obtain an 
adequate population estimate for the Northwest 
European winter population of the species, a special 
survey was organised in January 1995 (Laubek et al. 
in prep), made at the same time as a census of the 
Icelandic-British population, which had already been 

surveyed in this way in 1986 and 1991 (Salmon & 
Black 1986, Kirby et al. 1992). 

This paper presents the Swedish results from the 
special Whooper Swan census, compares them with 
former country-wide midwinter counts and consid
ers the population development as illustrated by the 
midwinter indices . Moreover, data on the habitat 
selection of swans are analysed to elucidate the 
change to a higher degree of field feeding that was 
noted in south Sweden. 

Material and methods 

The methods used in the IWC have been described 
in several earlier reports (cf. Nilsson 1975, 1991). 
In the early years , following the development of the 
IWC in January 1967, country-wide surveys were 
attempted (Nilsson 1975) and more or less com
plete coverage of the swan sites was obtained in 
1971-1973. In subsequent years, coverage was not 
complete for Whooper Swans (only for the main 
duck species), but from 1987 to 1989 country-wide 
coverage was once again attempted. For coastal 
areas a complete coverage in the Baltic was also 
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Figure 1. Map of south Sweden showing 
the distribution of Whooper Swans Cyg
nus cygnus in January 1995. Letters in 
brackets refer to the different Swedish 
counties in Table 1 . 

Karta over sodra Sverige utvisande song
svanens Cygnus cygnus utbredning i ja
nuari 1995. Liinsbokstiiver (jfr Tabell 1) 
anges inom parentes. 
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obtained in 1993 in connection with a special sur
vey of waterfowl in the entire Baltic (Durinck et al 
1994). 

Indices presented here have been calculated ac
cording to the standard method of the IWC, i.e. by 
pair-wise comparisons of the totals for sites counted 
in two consecutive years (Ruger et al1986, see also 
Nilsson 1975). The primary indices so obtained have 
then been recalculated in relation to the index of the 
base-year (1973) being set to 100. To avoid the 
influence of extreme years indices have then been 
recalculated once more so that the mean index for the 
years 1969-78 = 100. Separate indices for inland 
and coastal sites have also been calculated. 

In the 1995 survey the aim was to obtain complete 
coverage of Whooper Swans in Sweden, as part of 
the International Whooper Swan Census. To achieve 
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this goal, all former counters from the midwinter 
counts were contacted as were a large number of 
other ornithologists, bird clubs, report committees 
etc. Contacts with observers were established in all 
areas where swans had been found over the years of 
duck and goose counts. For each flock observed data 
on numbers, ages, habitat choice, etc. were regis
tered. The counts were undertaken at the same time 
as the IWC in mid January. 

Besides the field choice data obtained in January 
1995, observations on habitat selection by Whooper 
Swans in Scania had been collected mainly by the 
author during more or less monthly goose surveys 
over a number of years covering the entire winter 
period, mostly in the south-western and central parts 
of the province. The counts were made during mid
day and thus covers feeding areas . 



Table 1. Regional totals of Whooper Swans Cygnus 
cygnus in Sweden in January 1995. Letters in brackets 
denote the different counties and refer to the map in 
Figur 1. 

Antalet inraknade sangsvanar Cygnus cygnus i olika 
Ian i Sverige i januaJ'i 1995. Lansbokstaver inOin pa
rentes hanvisar till kartan i Figur 1. 

County Lan 

Skane (L,M) 
Blekinge (K) 
Oland (1) 
Gotland (1) 
Kalmar Ian (mainland, H) 
Kronoberg (G) 
Jonkoping (F) 
Halland (N) 
Goteborg & BohusHin (0) 
Alvsborg (P) 
Skaraborg (R) 
Ostergotland (E) 
Sodermanland (d) 
Stockholm (B) 
Uppsala (C) 
Viistmanland (U) 
Orebro (T) 
Varmland (S) 
Kopparberg (W) 
lamtland (Z) 

Total Summa 

Results 

Numbers and distribution in 1995 

Total Antal 

2303 
341 
131 
513 
224 
316 
288 
338 
877 
793 

79 
333 
131 
150 

9 
20 
73 

198 
199 
123 

7439 

In all, 7439 Whooper Swans were counted during 
the 1995 survey in Sweden, 2240 of which in the 
southernmost province of Scania. The species was 
well spread over the southern part of the country but 
with a concentration to the west coast and Scania 
(Figure 1, Table 1). 

The coverage in most provinces was good, espe
cially around the coasts, where all areas of impor
tance for the species were covered with the excep
tion of small parts on Oland and in Bohuslan. The 
missing parts on Oland are not known to be of any 
great importance for the Whooper Swan, but the 
areas in Bohuslan can be more important. For in
stance, two weeks before the count, 1000 swans 
were present around the island of Orust (also cov
ered at the count) compared to 877 reported from the 
entire province at the time of the census . As some 
areas could not be covered (others were frozen in 

Table 2. Total number of Whooper Swans Cygnus 
cygnus in Sweden at country-wide midwinter surveys. 

Antalet sangsvanarCygnus cygnus i Sverige vid lands-
omfattande midvinterinventeringaJ: 

Year Inland Coast Total 
Ar Inland Kust Summa 

1971 620 1330 1950 
1972 730 1070 1800 
1973 970 970 1940 

1987 840 1735 2575 
1988 2360 1070 3430 
1989 1550 820 2370 

1995 5420 2020 7440 

between), it is uncertain how many left the province 
and how many were redistributed. It is possible that 
up to 300-400 were present in uncounted parts of 
Bohuslan. Smaller numbers also may have been 
overlooked elsewhere, so it is highly probable that 
the total number ofWhooper Swans in the country in 
January 1995 exceeded 8000 but it is unlikely that 
there were more than 9000 Whooper Swans in the 
country. 

Population changes 

Annualindices, based on theIWC mid-winter counts 
in Sweden 1967-1997 (Figure 2), did not show any 
clear trend but only fluctuations between different 
years (Regression Index vs. Year for the whole 
series : R=0.32, P=0.07) . A regression analysis indi
cates an increasing trend from 1979 or 1980 on
wards, which reaches significance if starting with 
1979 (a low during a cold winter, R=0.57, P=O.Oll) 
but not if starting with 1980 (R=0.45, P=0.061). 

The information from country-wide midwinter 
counts made during the more comprehensive sur
veys in Sweden in January 1971-1973, 1987-1989 
and the special survey in 1995 (Table 2), on the other 
hand, does show a recent increase. Comparing 1995 
with the two earlier periods, there was probably a 
slight increase in coverage for the 1995 census since 
special surveys for swans feeding in fields were 
undertaken. The two earlier periods in which coun
try-wide midwinter counts were undertaken had 
similar coverage. During 1971-1973 the habit of 
field feeding was not so wide-spread and the totals in 
Table 2 are probably fairly close to the real numbers 
present. In 1988 and 1989 the coverage of water 
areas was adequate and similar to 1995 but field 
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Figure 2. National midwinter indices for 
the Whooper Swan Cygnus cygnus in Swe
den 1967-1997. The mean index for 1969-
1978 is set to 100. 

Midvinterindex for sangsvan Cygnus cyg
nus i Sverige 1967-1997. Medelindex for 
1969-1978 = 100. 

Figure 3. Separate midwinter indices for 
Whooper Swans Cygnus cygnus on coas
tal (triangles and broken line) and inland 
(squares and whole line) sites in Sweden 
1967-1997. 

Separata midvinterindex for sangsvan 
Cygnus cygnus pa kust (trianglar och 
streckad linje) och inlands (fyrkanter och 
heldragen Linje) lokaLer i Sverige 1967-
1997. 

Figure 4. Regional indices for Scania (cur-
ve) and actual numbers counted (bars) of 
Whooper Swans Cygnus cygnus in the 
southern part of the bresund in Scania 
(coastal area) at mid-January counts in 
1964- 1997. 

Regionala index for SkQne (kurva) och 
antalet inriiknade (staplar) sangsvanar 
Cygnus cygnus i sbch'a delen av Oresund 
(kust) vid in venteringar i mitten av januari 
1964-1997. 
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Figure 5. Habitat selection ofWhooper Swans Cygnus cygnus 
in different parts of Sweden in the January 1995 census. 
Sample sizes shown over the bars. Division into regions 
according to the map in Figure 1. Scania = L,M, West coast = 
N,O, SE Sweden = H,J,J,K, Inland + east coast = other 
counties. 

Habitatval jor s!lI1gsvan Cygnus cygnus i olika delar av 
Sverige vid inventeringen i januari 1995. Stickprovets storlek 
anges over staplarna. Regionindelningenjramgar av kartan i 
Figur 1. Scania = L,M, West coast = N,O, SE Sweden = 
H,l,J,K, Inland + east coast = ovriga tan. 

checks were missing in many regions. Even if no 
organized censuses offield feeding Whooper Swans 
were undertaken in 1988 and 1989, most suitable 
feeding sites were actually covered during the goose 
counts in January. It is clear from this restricted 
sample that the number of field feeding Whooper 
Swans away from the IWe sites was much smaller 
in 1988 and 1989 than in 1995. The overall field 
feeding frequency in 1995 was 30% for all Sweden. 
With the same field feeding frequency in 1988 the 
January population this year can be estimated to be 
about 5000 Whooper Swans for this winter com
pared to more than 8,000 1995. Probably it was 
somewhat lower, as the field feeding frequency was 
lower. 

Separation of coastal and inland sites gives a 
different picture (Figure 3), with a significantly 
decreasing (R=-0.45, P=O.1 0) trend for coastal sites 
and a significantly increasing (R=0.64, P<O.OOI) 
trend for the inland sites. There are, however, still 
quite marked fluctuations between different years, 
especially inland. When the total time period was 
split into two, there was no clear trend for either 
coastal or inland sites for the period 1967-1980 
(R=0.36, P=0.21 and R= 0.07, P=0.80, respective
ly). For the period 1981 - 1997, the increase was 
significant inland (R=0.60, P=O.013), but not for 
coastal sites (R=0.42, P=0.09). 

The decrease in numbers on coastal sites is also 
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Figure 6. Choice of field types for field-feeding Whooper 
Swans Cygnus cygnus in SW Scania in different months 1987-
1997. 

Val av jiilttyp bland sangsvanar Cygnus cygnus i SW Skilne, 
som sokerjoda pa land, under olika manader 1987- 1997. 

clear from the counts along the coasts of SW Ore
sund during 1964-1997, where the numbers in 
coastal flocks is much lower in the eighties and 
nineties than in the sixties and early seventies (Fig
ure 4). The regional midwinter indices for Scania 
(inland and coastal sites together) show an increase 
to 1986 followed by markedly lower indices in later 
years (relating to the spread of the field feeding 
habit, see beloW). 

Field feeding 

Traditionally, Whooper Swans used areas of open 
water for both resting and feeding. Even though 
many Whooper Swans now feed on land, about 70% 
of all Whooper Swans counted in January1995 were 
still found on water-bodies, many on quite small 
streams. Overall, 30% of the 7440 Whooper Swans 
recorded in January 1995 were counted on coastal 
waters, 40% on fresh water and 30% on land (Figure 
5). 

There are marked regional differences in the dis
tribution of swans across different habitats. In Scania, 
63% (n= 2414) of the swans seen in January 1995 
were feeding on arable fields and grassland, whereas 
this proportion was about 35% (n=1172) in the 
south-eastern part of the country and 12-13% 
(n=1215, 2665, respectively) in the two other re
gions (Figure 5). The frequency of field feeding is 
related to the availability of fields without too much 
snow and is thus restricted to the southernmost part 
of the country. Aquatic vegetation is available at 
least in streaming water all over the part of Sweden 
covered in the census. 

In Scania, more than one third of the swans were 
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seen on fields of winter rape, with winter wheat used 
by more swans than grasslands . In the other parts of 
the country, swans using fields were seen mainly on 
winter wheat and grasslands, but most were record
ed on inland or coastal waters (Figure 5). 

Seasonal variation in the swan's use of different 
field types in SW Scania is shown in Figure 6. Fields 
of winter rape and winter wheat attracted the largest 
numbers of swans throughout the winter. Few were 
seen on grassland, but this habitat is restricted in this 
part of Scania compared to arable land. During 
January and February the predominant use of rape 
was very marked with about 70% of the swans seen 
on this crop and most of the other swans being seen 
on winter wheat. During November and December 
about 30% of the swans seen feeding on fields in 
Scania were on harvested sugar beet fields feeding 
on spill. From late December practically all sugar 
beet fields were ploughed, however, or otherwise 
unavailable to the swans due to freezing conditions, 
which changed to other crops as the sugar beets were 
not possible to dig out. 

As the waterfowl counts over the years have 
concentrated on sites with open water there are no 
clear data to show when the tradition of field feeding 
started among the Whooper Swans wintering in 
southern Sweden. Some ideas can be obtained, how
ever, by comparing the graph showing the annual 
national indices (Figure 2) with the changes in 
numbers in the Oresund study area (Figure 4). 

Figure 4 shows marked fluctuations in the number 
of Whooper Swans in the southern part of Oresund 
during the sixties, the fluctuations following chang
es in the indices covering the entire province (both 
inland and coastal sites) . Some field feeding by 
Whooper Swan flocks were seen in the sixties, but 
the observations were few and mostly restricted to 
special occasions, such as the very cold winter of 
1963 when almost no open water was available. 

During the mild winters of the seventies, Whooper 
Swans decreased in the coastal Oresund area at the 
same time as they increased inland, as illustrated by 
the overall indices for Scania in Figure 4. Between 
the seventies and the country-wide survey in 1987, 
the increase in the Scanian index agreed with 
expectations, given the change in the national totals 
(Table 2, Figure 4) . After the cold winter of 1987 
indices for Scania showed a marked decrease, per
haps related to a movement of feeding Whooper 
Swans to feeding areas away from the sites included 
in the waterfowl counts. The indices may then show 
a decrease when the population actually is increas
ing. Indices were somewhat higher again during the 
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recent colder winters . Regional totals for Scania 
increased from 1987-1989 to 1995 as in the rest of 
the country. The total counts in 1987-1989 were 
1088,875 and 767 Whooper Swans in Scania com
pared to 2414 in January 1995. 

Discussion 

The country wide surveys in Sweden clearly show 
that the population of Whooper Swans wintering in 
the country has risen in line with the general increase 
in the breeding population. The increase in the 
winter population is not as marked as the increase in 
the Swedish breeding population (Arvidsson 1987), 
where the estimated population in the two northern
most provinces Vasterbotten and Norrbotten 
(130,000 square kilometres or about one third of the 
country) increased from about 310 pairs ( 120 nests) 
in 1973-1975 to about 2800 pairs (1800 nests) in 
1997 (Haapanen & Nilsson 1979, Nilsson et al. , in 
prep.). However, a large proportion of the Whooper 
Swans of northernmost Sweden probably winter at 
the Norwegian coast, whereas the winter population 
in southern Sweden includes swans both from Swe
den and from more easterly breeding areas (Mathi
asson 1991, Preuss 1981). Indices from the mid
winter counts (IWC) did not show a significant 
change in the wintering population between 1967 
and 1994, although there were some indications of 
an increasing trend from 1979 onwards. Differing 
trends were found for coastal and inland sites, how
ever, with indices increasing inland and decreasing 
for coastal waters. This lack of agreement between 
the country-wide surveys and the midwinter indices 
may be related to a change in habitat selection in part 
of the winter area, with Whooper Swans in South 
Sweden, especially in Scania, to a large extent feed
ing in fields far away from the wetlands covered by 
the IWe. 

The indices from the IWC presented by Rose 
(1995) indicate a doubling of the Continental West 
European wintering population since 1974. Even if 
the breeding population of northern Sweden (and 
also other parts of Fennoscandia) has increased at a 
higher rate since then (Nilsson et al., in prep., 
Ohtonen 1992), there are no census data from more 
easterly breeding areas . Addressing the situation on 
the European level would be premature, in advance 
of an analysis of the 1995 survey (Laubek et al., in 
prep.) , but separate reports indicate that Whooper 
Swans to a large extent feed in fields (Crans wick et 
al. 1996, Laubek 1995, Rees et al. 1997). 

Field feeding by Whooper Swans now seems to be 



a regular habit in different parts of the wintering 
range. In Denmark, some 80% of Whooper Swans 
fed on submerged vegetation such as Zostera, Rup
pia etc. upon arrival in October (Laubek 1995). By 
December, about 30% of Danish swans were found 
on water, however, with less than 15% of the swans 
seen on water later in the winter. As in Scania, the 
Whooper Swans wintering in Denmark used both 
winter cereals and oil-seed rape, but Laubek (1995) 
did not mention sugar beet spill, which was an 
important food source in Scania in November and 
December. A much higher proportion of the Whoop
er Swans in Scania were seen feeding on rape com
pared to Denmark, where a higher proportion than in 
Scania were seen on winter cereals. This difference 
might be due to differences in snow cover, rape 
being easier to reach than cereals with some snow on 
the fields. 

Laubek (1995) also studied the habitat choice of 
Bewick's Swans Cygnus bewickii in Denmark and 
found marked differences between the two species, 
although about 80% of both Bewick's and Who opel' 
Swans were feeding on land. Among Whooper 
Swans, no less than 75% ofthe birds feeding in fields 
were found on arable crops, compared to 25% of the 
Bewick's Swans, which fed on grassland and stubble 
fields to a much greater extent. Bewick's Swans 
arriving in the Netherlands in autumn also fed first in 
water, especially on Potamogeton tubers, and later 
changed to field feeding (Dirksen et al. 1991). Be
sides winter cereals and rape they were also seen 
feeding on root crops. 

In Britain, the habitat choice for wintering Whoop
er and Bewick Swans is somewhat different from the 
situation in Scania and Denmark, the majority of the 
Whoopers were found on water habitats, whereas 
the majority of the Bewicks were found on arable 
land (Rees et al. 1997). Overall less than 15% of the 
Whooper Swans were found on arable land in the 
UK during the 1990 - 1991 winter (Rees et al. 1997) 
and less than 7% in January 1995 (Crans wick et al. 
1996). For those feeding on arable land, root crops 
were most important during November - January, 
cereals and stubble also being used. Brazil (1981, 
1984) reported similar field use from Scotland. 

The field feeding of swans is a relatively recent 
habit and, in Sweden, mainly restricted to the south
ernmost provinces where the lighter snow coverage 
allows the swans to reach the crops. Data on the start 
of the field feeding habit are scarce. The first obser
vations recorded in Sweden were made during the 
hard winter of 1963, when some flocks were seen 
feeding on winter cereals close to their normal 

aquatic feeding areas during icy periods. Brazil 
(1984) mention that the first field-feeding Whooper 
Swans in Scotland were seen in relation to the hard 
winters of the 1940s, when a proportion of the swans 
took up the habit offlying inland to feed returning to 
roost at night on the water. The change in feeding 
habits may have been triggered by food shortage in 
periods when aquatic vegetation could not be reached 
due to freezing conditions, but when snow free fields 
were available, leading to the swans detecting new 
feeding opportunities. 

Similarly marked changes in feeding habits have 
been noticed for Bewick's Swans wintering in the 
Netherlands, which up to the late sixties fed mainly 
on aquatic vegetation before switching to arable 
land and grassland (Dirksen et al. 1991). The Be
wick's still prefer Potamogeton tubers, but since 
1975 this food source is depleted by the birds injust 
one or two months, after which the swans change to 
other habitats. 

Whereas there are clear indications that the shift 
from feeding in aquatic areas to field feeding in the 
Bewick's Swans in the Netherlands (Dirksen et al. 
1991) is associated with food depletion, the situation 
is less clear for the Whooper Swan in mild winters. 
Even though there are no data to show that the same 
applies to them, it is quite possible that the change to 
field feeding is due to food depletion in the aquatic 
habitats in southernmost Sweden, which in turn is 
due to the increasing population. The eutrophication 
of many lakes has also led to a shift from macro
phytes to planctonic production, leading to a de
crease in the available food resources for swans in 
some lakes. There are, however, no indications of 
such influences for the shallow coastal areas in 
Scania, where extensive meadows of submerged 
vegetation of extensive Zostera beds and Ruppia are 
available for Whooper Swans and Mute Swans dur
ing all but the very coldest winters (Nilsson 1996). 

The most important factor behind the field feeding 
of Whooper Swans in recent years is probably also 
changes in agriculture. Sugar beet were hardly ever 
available for swans and geese feeding in south 
Sweden in the 1950s, being an important food item 
in the autumn from the 1960s onwards, after the 
introduction of mechanical harvesting methods (Nils
son & Persson 1991). The larger acreage of autumn 
sown cereals is probably also important as is the 
introduction of new varieties of some crops, such as 
the new more tasty variety of oilseed rape used in 
recent years. 

139 



References 

Arvidsson, B. 1987. Sangsvanens Cygnus cygnus utbredning 
och populationsstorlek i Sverige. Var Fagelviirld 46 :248-
255. 

Brazil, A. 1981.The behavioural ecology of Cygnus cygnus 
cygnus in central Scotland. Proc. Second Int. Swan Sympo
shl1n, Sapporo, Japan, 21-22 FebruaJ )' 1980. Pp. 273-29l. 

Brazil, A. 1984. Winter Feeding Methods of the Whooper 
Swan (Cygnus cygnus). J. Yamashina Inst. Ornith. 16:83-
86. 

Cranswick, P. A., Bowler, 1. M., Delany, A. N. , Einarsson, 0 ., 
Gardarsson, A. , McElwaine, J. G., Merne, O. 1. , Rees, E. C. 
& Wells, J . H. 1996. Numbers of Whooper Swans Cygnus 
cygnus in Iceland, Ireland and Britain in January 1995: 
results of the international Whooper Swan Census. Wild
fowl 47: 17-30. 

Dirksen, S., Beekman, J. H. &Slagboom, T. H. 1991. Bewick's 
Swans Cygnus columbianus bewickii in the Netherlands : 
numbers , distribution and food choice during the winter 
season. Wildfowl , Suppl. 1: 228-237. 

Durinck, 1., Skov, H., Jensen, F. P. & Pihl, S. 1994. Important 
Marine Areasfor Wintering Birds in the Baltic Sea. Ornis 
Consult Report 1994, 110 pp. 

Haapanen, A. & Nilsson, L. 1979. Breeding watelfowl popu
lations in northern Fennoscandia. Ornis Scandinavica 
10:145-219. 

Kirby, J . S., Rees , E. C. , Merne, O. J. & Gardarsson, A. 1992. 
International census ofWhooper Swans Cygnus cygnus in 
Britain, Ireland and Iceland: January 1991. WildfowI43 :20-
26. 

Laubek, B . 1995. Habitat use by Whooper Swans Cygnus 
cygnus and Bewick's Swans Cygnus columbian us bewickii 
wintering in Denmark: Increasing agricultural conflicts. 
Wildfowl 46:8-15. 

Mathiasson, S. 1991 . Eurasian Whooper Swan Cygnus cygnus 
migration with particular reference to birds wintering in 
southern Sweden. Wildfowl, Suppl. 1:201-208 . 

Nilsson, L. 1975. Midwinter distribution and numbers of 
Swedish Anatidae. Ornis Scandinavica 6:83-107. 

Nilsson, L. 1991. Utbredning, bestandsstorlek samt langtids
fOrandringar i bestandens storlek hos overvintrande sjOfag
lar i Sverige. Ornis Svecica 1: 11-28. 

Nilsson, L. 1994. Trettio ars midvinterinventeringar av sjOfag
lar utmed Skanes kuster, 1964-1993 . AnSel" 33 :245-256. 

Nilsson, L. 1996a. Internationella sjOfagelrakningarna i 
Sverige. Pp. 41-47 in Fagelaret 1995. Sveriges Ornitolo
giska Forening, Stockholm. 

Nilsson, L. 1996b. Monitoring of resting and wintering water
fowl along the Swedish coast of southern Oresund July 
1995-June 1996 in relation to the fixed-link across the 
Oresund. Report. Department of Ecology, Animal Ecology, 
University of Lund, Lund Sweden. 

Nilsson, L. & Persson, H. 1991.Selection and exploitation of 
feeding areas by staging and wintering geese in southern
most Sweden. Ornis Svecica 1:81-92. 

Ohtonen, A. 1992. Laulujoutsenkantojen elpymisesta. (Sum
mary: Increasing trend in the whooper swan population). 
Suomen Riista 38:34-44. 

Preuss, N. O. 1981. Preliminary results of neck-collared 
Cygnus cygnus cygnus. Proc. 2nd Int. Swan Symp. Soppero, 
Japan, 21-22 February 1980. Pp. 141- 144. 

140 

Rees, E. c., Kirby, J . S. & Gilburn, A. 1997. Site selection by 
swans wintering in Britain and Ireland; the importance of 
habitat and geographic localtion. Ibis 119:337-352. 

Rose, P. M. (Ed.). 1995. Western Palearctic and South-West 
Asia Wate/fowl Census 1994. IWRB Publication 35. 

Rose, P. M. & Scott, D. A. Wate/fowl Population Estimates. 
IWRB Publication No 29. 

RUger, A., Prentice, C. & Owen, M. 1986. Results of the 
International Wate/fowl Census 1967-1983. Population 
estimates and trends in selected species ofducks, swans and 
coot from the January counts in the western Palearctic. 
IWRB Special Publication No 6. 

Salmon, D. G. & Black, J. M . 1986. The January 1986 
Whooper Swan census in Britain, Ireland and Iceland. 
Wildfowl 37:172-174. 

Sammanfattning 

F ariindringar i antal och biotoputnyttjande hos aver
vintrande sangsvanarCygnus cygnus i Sverige 1964-
1997. 

Sangsvanen tillhor de regelbundna vintergasterna i 
sodra Sverige och ingar bland de arter som tacks av 
de Internationella SjOfagelinventeringarna. Under 
senare ar har sangsvanarna i Europa visat en mycket 
markant okning och spridning i Sverige och ann or
stades (Arvidsson 1987, Haapanen & Nilsson 1979). 
Denna okning aterspeglas emellertid inte tydligt i de 
index som beraknas pa basis av midvinterinvente
ringarna yare sig i Sverige eller internationellt. En 
anledning till detta ar den okande tendens till att soka 
foda pa olika falt ofta H'mgt fran vatmarker svanarna 
visat pa senare ar. 

Mot denna bakgrund organiserade Wetlands In
ternational en speciell inventering i januari 1995 
avsedd att tacka alla sangsvanlokaler av betydelse i 
de lander som utnyttjas av den Fennoskandisk-Rys
ka hackpopulationen. I denna uppsats analyseras 
data fran den internationella inventeringen ochjam
fOrs med resultaten fran sjOfagelinventeringarna fOr 
att belysa langtidsfOrandringar i det overvintrande 
sangsvanbestandet. 

Material och metoder 

Metoderna som anvands i de internationella sjOfa
gelin venteringarna har beskri vits i ett flertal tidigare 
arbeten (Nilsson 1975, 1991), dar ocksa metoderna 
fOr indexberakning behandlas ingaende. Vid inven
teringen 1995 efterstravades sa fullstandig tackning 
som mojligt, varfOr alla garnla inventerare samt ett 
stort antal andra ornitologer kontaktades . Forutom 
uppgifter om antalet sangsvanar pa de olika lokaler
na insarnlades ocksa uppgifter om valet av falttyp. 



Antal oeh utbredning 1995 

Vid inventeringen 1995 inraknades 7439 sfmgsva
nar i Sverige, varav 2240 i Skfme (Tab ell 1). Som 
framgar av Figur 1, var arten val spridd over sodra 
Sverige men med en tydlig koneentration till Skane 
oeh vastkusten. I de fiesta omraden var taekningen 
god, men vissa kustavsnitt pa Oland (normalt med 
fa svanar) samt i Bohuslan kunde inte inventeras. 
Det uppskattas att antalet sangsvanar i Sverige i 
januari 1995 uppgiek till minst 8000 men ej over 
9000. 

Bestandsforiindringar 

Index baserade pa midvinterinventelingarnai Sverige 
1967-1997 (Figur 2) visar ingen klar trend (R=0,32, 
P=0,07) utan endast fIuktuationer mellan olika ar. 
Baseras berakningarna pa den senare delen av 
inventeringsperioden, noteras en signifikant trend 
uppat fran 1979 oeh framat. De landsomfattande 
inventeringar som fOretagits 1971-1973, 1987-1989 
samt 1995 visar dock en klar okning i det overvint
rande bestandet (Tabell 2). 

Analyseras index fOr kust oeh inlandslokaler se
parat finner man en signifikant uppatgaende trend 
fOr inlandslokalerna (R=0,64, P<0,001), medan en 
nedgang antyds for kustlokalerna (Figur 3). Forand
ringarna kan tydas som en minskad tendens att vistas 
vid kustlokalerna i sydligaste Sverige under senare 
ar, vilket framgar av inventeringsresultaten fran 
Skane, dar antalet overvintrare i Oresund minskat 
kraftigt sedan 1960-talet, medan totalindex fOr Ska
ne visat en okning fram till senare delen av 1980-
talet fOljt av minskande Skaneindex for den senaste 
perioden med milda vintrar (Figur 4). 

Fdltval 

Vid inventeringen i januari 1995 aterfanns 70% av 
sangsvanarna pa vattenbiotoper, medan 30% notera
des pa olika faIt, ibland langt fran vatten . Markanta 
skillnader foreligger mellan olika delar av landet, sa 
noterades t.ex. 63% av sangsvanarna i Skane pa 
olika faIt, medan motsvarande andel i SE Sverige 
var 35% oeh i oVliga Sverige 12-13% (Figur 5). 
Under vintern var raps den dominerande falttypen 
fOr de fodosokande sangsvanarna i Skane fOljt av 
hostsad. 

Under hela sasongen ar raps oeh hostsad de domi
nerande falttyperna fOr de fOdosokande sangsvana
rna i SV Skane, men under november oeh december 
aterfinns oeksa manga av sangsvanarna pa resterna 
efter soekerbetskorden. Under hosten utnyttjas oek-

sa, om an i mindre grad, skordade falt med andra 
grodor, t.ex. potatis. 

Forandringarna i antalet overvintrande sangsva
nar i Oresundsregionen jamfort med index fOr Skane 
totalt antyder att sangsvanarna bOljade utnyttja faIt 
mer regelbundet under 1970-talet, men de forsta 
observationerna av fodosokande sangsvanar pa faIt 
gjordes i samband med isvintern 1963. Vanan blev 
sedan mer spridd, men index for Skane foljer be
standsutveeklingen ganska val fram till vintern 1987. 
Under de darpa fOljande vintrarna minskar index 
kraftigt trots att ett stort antal svanar finns i landska
pet under vintern, men nu pa sadana lokaler att de ej 
tacks in av sjOfagelinventeringarna. 

Diskussion 

De landsomfattande inventeringarna i Sverige visar 
tydligt en okning i vinterbestandet parallellt med 
den okning som noterats for det haekande bestandet, 
aven om den inte ar lika stor. Okningen aterfinns 
emellertid inte i det nationella sangsvanindex aven 
om en viss okning antyds oeh de internationella 
inventeringarna visar en okande trend. Bristen pa 
overensstammelse mellan de landsomfattande in
venteringarna oeh de arliga index fOrklaras av sang
svanarnas andrade furageringsvanor med fIer oeh 
fIer sangsvanar sokande fOda pa faIt langt fran vatten 
jamfort med tidigare. 

Fodosok pa land ar en regelbunden vana bland 
overvintrande sangsvanar i olika lander. I Danmark 
soker de fiesta svanarna under ankomstperioden i 
oktober fOda pa vatttenbiotoper, men skiftar sedan 
till olika typer av akermark (Laubeek 1995). Host
sad oeh raps ar viktiga bade i Skane oeh Danmark, 
men rapsen dominerar starkt over hostsaden i Svelige, 
formodligen beroende pa att rapsen ar lattare att 
komma at under snoperioder. Laubek (1995) stude
rade oeksa mindre sangsvanen. Betydande skillna
der i faltval forekom mellan arterna aven om ungefar 
80% av vardera arten aterfanns pa falten. Bland 
sangsvanarna sags de fiesta pa akrar, medan de 
mindre sangsvanarna huvudsakligen sags pa gras
marker. Samma fOdotyper aterfanns i Skottland, 
men en betydligt lagre andel av bada arterna sokte 
fOda pa land (Rees et aI1997). Mindre sangsvanen 
i Nederlanderna startade oeksa med en fodosokspe
riod pa vattenlokaler under hosten fOr att sedan 
overga till akrar. 

Sangsvanarnas fOdosok pa land ar en relativt sen 
vana oeh i Sverige begransad till de sydligaste de
larna dar snodjupet inte ar for hogt. Forsta iakttagel
serna gjordes i samband med en hard isvinter 1963, 
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medan Brazil (1984) anger att det fOrsta fodosoket 
pa land i Skottland observerades i samband med en 
serie kalla vintrar pa 1940-talet. Liknande forand
ringar i de mindre sangsvanarnas upptradande i 
Nederlanderna noterades i slutet av 1960-talet (Dirk
sen et al. 1991). Hal' kunde man konstatera att den 
prefererade fOdan, rhizom av nate, rackte fOr unge
far tva manader, varefter de mindre sangsvanarna 
tvingades soka fOda pa jordbruksmarken. Det ar fullt 
mojligt aven om belagg saknas att ett okat tryck pa 
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de akvatiska fodoresurserna ligger bakom sangsva
narnas sentida furagering pa land. En annan viktig 
faktor torde vara fOrandringar i jordbruket, bl.a. 
andrade skordemetoder. Under 1950-talet utnyttja
des sockerbetor inte aIls av gass och svanar, men 
med senare tiders mekaniska skord finns mer och 
mer spill som utnyttjas av faglarna (Nilsson & Pers
son 1991). bvergangen till nya sorter, sasom en fOr 
faglarna mer smaklig rapssort, ar formodligen ocksa 
av betydelse i sammanhanget. 
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The Nuthatch Sitta europaea population of Dalby Soderskog 
during 15 years: trend and fluctuations 

HANS KALLANDER 

---------------------------------- Abstract ----------------------------------
Nuthatches Sitta europaea were censused each spring 
1977-91 in the 36 ha Dalby Sbderskog national park, an 
old, mixed deciduous wood of oak Quercus robur, elm 
Ulmus glabra and beech Fagus sy/vatica, situated less 
than 10 km ESE of Lund, southernmost Sweden. The 
number of territories varied between four and 21, that of 
pairs between four and 20, with one to three unpaired 
males defending territories in five of the years. The popu
lation size in spring co-varied positively with winter tem
peratures. Over the IS-year period, the population showed 

a statistically significant positive trend, increasing by c. 
0.7 pairs or territories per year. Similar increases in Nut
hatch populations have been reported from Poland, Den
mark, Great Britain and Sweden during the same period, 
and in other Fennoscandian passerines during the last three 
or four decades, and may be associated with increasing 
mean winter temperatures. 

Hans Kiillandel; DepartmentojEcology, Lund University, 
Ecology Building, 5-223 62 Lund, Sweden. 

Received 9 January 1997, Accepted 20 October 1997, Editor: T. Part 

Introduction 

The European Nuthatch Sitta europaea lives year
round in permanent pair territories (Enoksson & 
Nilsson 1983, Matthysen 1985) in which large quan
tities of seeds, especially nuts of beech Fagus sylvat
ica and hazel Corylus avellana are stored in autumn 
and used throughout winter (Kiillander 1993). Both 
factors, territoriality and food storing, might be 
expected to lead to smaller population fluctuations 
in the Nuthatch than in co-existing, non-storing 
small passerines that do not defend territories in 
winter, such as Great Tit Pants I1wjor and Blue Tit P. 
caeruleus. To test this idea and to obtain data on the 
density of Nuthatches in a mature, largely unman
aged, mixed deciduous wood, in 1977 I started 
yearly censuses of the spring population of Nut
hatches in Dalby Soderskog national park. The study 
was discontinued after 1991 partly because felling 
operations (the removal of elm Ulmus glabra trees 
with Dutch elm disease) were altering the habitat 
and partly because the wood has become part of the 
Swedish bird monitoring programme (S . Svensson 
pers.comm.); consequently its bird fauna is cen
sused anyway. 

Study area and Methods 

Dalby Soderskog is a 36.2 ha mixed deciduous wood 
dominated by oak Quercus robur, elm and beech, 
situated c.1 0 km ESE of Lund, southernmost Swe
den (55°40 'N, 13°20'E) . Drier parts, dominated by 
elm and beech, are fairly open, with a scarce to 
moderate scrub layer mainly consisting of regener
ating elm. Wetter areas have either a large proportion 
of old oak trees or are dominated by oak with an 
understorey of hazel. The wood was declared a 
national park in 1918 "to protect a remnant of the 
mixed deciduous forest typical of the region". Al
though its management has remained a matter of 
controversy, the wood has largely been allowed to 
develop naturally and is characterized by old trees, 
much dead wood and many fallen trees in various 
stages of decay (for a detailed history and descrip
tion of the wood, see Lindquist 1938). 

Nuthatches were censused by the mapping meth
od (Anon. 1970) during 5 to 11 visits each spring 
from mid- or late March until the end of April, 
sometimes also in early May. Great care was taken to 
record simultaneously singing males, and the loca
tion of all aggressive encounters between neigh-
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bouring pairs were plotted on field maps. Nuthatch
es are easy to census, especially at the time of nest
building (usually about mid-April) when the male 
follows the female closely and often sings close to 
the nest cavity. In different years between a tenth and 
two thirds of the nest holes were found and marked 
on the map. As no other species were censused, I 
followed individual birds as they moved around 
their territory and recorded interactions with sur
rounding Nuthatches. Each day's observations were 
immediately transferred to a summary map; thereby 
more time and effort could be directed to areas where 
uncertainties about the number and location of birds 
or pairs remained. In the evaluation of the summary 
maps, in addition to the number of plottings in each 
cluster, emphasis was laid on the presence of nests, 
simultaneous singing by males and aggressive en
counters between pairs. 

To analyse the possible influence ofthe severity of 
the winter on the size of the subsequent spring 
population of Nuthatches , I used two simple temper
ature indices: the summed mean temperatures of 
December to February and December to March, 
measured at the meteorological station in Lund. In 
addition, I also tested whether the number of days 
with temperatures below zero had any influence on 
Nuthatch numbers. 

Results 

The size of the Nuthatch population 

The number of Nuthatch territories in Dalby Soder
skog varied from four to 21 during 1977-91, and the 
number of pairs from four to 20 (Figure 1). Both the 
number of telTitories and pairs showed a statistically 
significant positive trend over the 15-year period, 
increasing by about 0.7 per year (linear regression, 
t=3.451 , P=0.004 and t=2.970, P=O.Oll, respective
ly). Unpaired territorial males were present in five of 
the fifteen years; in 1985, three of the telTitorial 
males were lacking a mate. In addition, in three other 
years, single non-territorial males were observed on 
several occasions. Taken together, these observa
tions indicate that mortality is higher in females than 
males. 

Not even in the years when their densities were 
highest did the Nuthatches use all parts of the wood 
during the census period in spring. The map posi
tions are too few to calculate reliable home ranges, 
but the smallest mean ten-itory size, at least in March 
and April, was considerably less than the 1.7 ha (for 
1990) obtained by dividing the wood 's area by the 
number of territories. In 1979, when there were only 
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Figure 1. The number of Nuthatch territories and pairs in 
Dalby Soderskog during 1977-91. For those years when the 
numbers of territories and pairs differ, the latter are shown as 
open symbols. The regression line (for territories) , 
Y =O.7S7x+O.741, is statistically different from zero (P=O.004). 

Antal revir respektive par av notvdcka i Dalby Soderskog 
1977-1991. For de ar da antalet revir och par skiljer sig at, 
anges det senare med oppna symbola Regressionslinjen, 
Y=O. 757x+O. 741, dr statistisk skildfran noll (P=O.004) . 

four pairs, these moved over roughly three to four 
times larger areas than did pairs in the high density 
years (based on the plotted positions). Still, in that 
year, much of the wood remained devoid of Nut
hatches and no aggressive encounters were recorded 
during the censuses. 

Population fluctuations in relation to winter 
temperatures 

The number of Nuthatch territories in spring was 
positively correlated with temperatures during the 
preceding winter (Figure 2; Spearman rank correla
tion, rs=0.756 for Dec-Feb temperatures andrs=0.568 
for Dec-Mar temperatures, n=15, P<O.OI in both 
cases). The strongest population declines occurred 
after the three coldest winters, 1978-79, 1981-82 
and 1984-85, when the number of territories was 
reduced by 69, 40 and 53%, respectively. However, 
the winter of 1986-87 was also cold, but Nuthatch 
numbers nonetheless increased by a third from 1986 
to 1987. 

Another measure of the severity of the winter is 
the number of days with sub-zero temperatures; also 
this measure showed a statistically significant rela
tionship with the number of Nuthatches in spring 



Dalby Soderskog National Park is a mixed deciduous wood dominated by oak, elm and beech. Drier parts usually have a scarce 
bush layer; a dense bush layer is found in some wetter parts, along a small stream and along the margins of the wood. The wood 
was formely more open with scattered old trees. Over the last century it has regenerated naturally. The only recent management 
has been removal of elms afflicted by the Dutch elm disease. There is an abundance of both natural cavities and woodpecker nests 
suitable for all kinds of hole-nesting birds: Tawny Owls, Jackdaws, Starlings, Redstarts, tits and Nuthatches . Photos : Hans 
KiHlander. 

Dalby Soderskogs nationalpark dr an blandLOvskog medfrdmst ek, aIm och bok. Ton'are delar har eft glest buskskikt, medan tdta 
buskpartierfinns ifuktigare partiel; Idngs enliten bdck och fdngs ytterkanterna. Skogen varforr mera oppen med sprickla gamla 
trdd. Under det senaste seklet harden/aft vdxa igen naturligt. Den enda sentida paverkan har varit nerhuggning av almar SOI1l 
drabbats av almsjuka. Detfinns gOft om bade naturliga hal och hackspettbon/oraffa slag av hdlbyggare: kattugglOl; kajOl; starm; 
rodstjdrtaJ; mesal' och notvdckol: 
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Figure 2. The relationship between the number of Nuthatch 
territories and temperatures during the preceding winter. 
Temperatures are represented by an index for the months 
December-February, inclusive. The correlation is statistically 
significant (r

5
=0.756, P<O.Ol). 

Sambandef mellan anfalef notviickerevir och femperafuren 
den. foregaende vinfern. Temperafurerna iiI' eft index for 
manaderna december-februari. Korrelafionen iirsfafisfiskf 
signijikanf (r

s
= 0.756, P<O.OI). 

(days Dec-Feb, territories: r5=-0.806, pairs: r5=-0.813; 
days Dec-Mar, tenitories: r5=-0.765, pairs: r5=-0.768; 
n=15, P<O.Ol in all cases). 

The fluctuations in relation to population density 

To investigate if the fluctuations in Nuthatch num
bers showed any relationship with population densi
ty, multiple regressions were carTied out with the 
relative change in numbers of territories or pairs as 
the dependent variable and with the population size 
in the preceding year and the different temperature 
measures as independent variables . These analyses 
revealed that population fluctuations were associat
ed with both winter temperatures and the size of the 
previous year's Nuthatch population (R2=0.656, 
ANOVA, F2,11=10.506, P=0.003 for the relative 
change in number of tenitories; effect of number of 
territories in previous year, t=4.387, P=O.OO 1, effect 
of Dec-Feb temperatures, t=2.947, P=O.013; the 
results were similar, but with slightly weaker associ
ations, for the relative change in number of pairs and 
when the other measures of winter severity were 
used). 
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Discussion 

Population fluctuations 

Despite the species' year-round territoriality, the 
Nuthatch population in Dalby Soderskog var"ied as 
much as (nestbox -breeding) Great Tit populations in 
the same region (C.Vterritorie5=36.4, C.Vpair5=38.3 vs 
C.V=26.3 and C.V=38.7, respectively, for two Great 
Tit populations over 9 and 10 years; own unpubl. 
data) . The range of variation in my study was similar 
to that found for Nuthatches by Nilsson (1978) . 

As the present study was canied out in a relatively 
small (36 ha) and isolated wood, one might expect 
chance effects to have a strong influence on the 
population fluctuations . Even so, however, the re
sults agree well with previous findings (Kallander & 
Kar"lsson 1981, Svensson 1981, Nilsson 1987) of a 
positive relationship between winter temperatures 
and the size of the Nuthatch population in the subse
quent spring. A similar" relationship has been docu
mented for a number of passerines in Fennoscandia 
(e.g. Kallander & Kar"lsson 1981, Svensson 1981, 
Hilden 1982) and for the whole community of res i
dents and short-distance migrants (Enemar et al. 
1994). In his detailed analysis of population fluctu
ations and mortality in a Nuthatch population c.11 0 
km to the northeast of Dalby Soderskog, Nilsson 
(1987) found a much stronger correlation (R2=0.77) 
between mean winter temperatures (December
March) and spring population size than found in the 
present study (R2=0.35) . This may be explained by 
differences in the size oftheir Nuthatch populations; 
Nilsson worked in two different plots together three 
times as lar"ge as Dalby Soderskog and with 50% 
more Nuthatches, probably making his population 
less susceptible to random events. 

Nilsson (1987) found that much of the var"iation in 
Nuthatch numbers that remained after winter tem
peratures had been taken into account was explained 
by the size of the beech mast crop in the preceding 
autumn. Unfortunately, beech mast was not meas
ured in the present study, but bumper crops were 
produced in the autumns of 1976, 1983 and 1989. 
However, none of these year"s was followed by 
exceptionally large Nuthatch populations. Two pos
sible explanations for this are that either there is an 
interaction between beech mast and the severity of 
the winter, such that beech mast has its strongest 
positive effects in cold winters, or that population 
density limits the influence of beech mast when 
Nuthatch populations are large. The absence of any 
effect of beech mast on winter survival reported by 
Nilsson (1987; also see Matthysen 1989) or of sup-



plemental feeding in autumn (Enoksson 1990) ar
gues against the former explanation. However, more 
data on winter survival would be desirable, especial
ly in light of demonstrated positive effects of stored 
food on the nutritional status of Nuthatches in late 
winter (Nilsson et al. 1993). 

The results of the multiple regression analysis 
suggest that the effects of population density on 
relative population change were stronger than those 
of winter temperature. As the Nuthatches were cen
sused only in spring, density-dependent effects could 
have acted during any period of the year, for instance 
through territorial behaviour in autumn, as argued 
by Enoksson (1990). 

The positive population trend 

The Nuthatch population in Dalby Soderskog showed 
a positive trend during the study period, increasing 
by on average 0.7 territories or pairs per year. Sim
ilar, statistically significant increases have been re
corded also in other populations during the same 
period: the British Common Bird Census (Wilson & 
Marchant 1997), Bialowiecza, Poland (1977-90; 
Wesolowski & Stawarczyk 1991), the Swedish 
Breeding and Winter Bird Censuses (Svensson 1994) 
and the Danish Winter (but not Breeding) Bird 
Census (Jacobsen 1994, 1994a). In the Danish data, 
the winter populations were not significantly corre
lated with those in the following spring, perhaps 
suggesting that the breeding time census produces 
less reliable data for the Nuthatch. 

Also several other passerines have shown steady 
increases in recent decades, in many cases since the 
late 1950s, although the causes may not necessarily 
always be the same (e.g. Hilden 1988). Enemar et al. 
(1994) found that residents and short-distance mi
grants had increased by, on average, 0.76 territories 
per year between 1953 and 1992 in Higels[mgsdalen 
("Bird Song Valley") to the east of Lund. During the 
same period, mean temperatures in January-March, 
as measured at the meteorological station in Lund, 
increased by 3°C. 
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Sammanfattning 

Notviickepopulationen i Dalby Soderskog under 15 
ar - trend och bestandsvariationer 

Under ,hen 1977-91 inventeradejag vatje varpopu
lationen av notvacka Sitta europaea i den 36,2 ha 
stora Dalby Soderskog nationalpark, belagen cirka 
10 km ostsydost om Lund. Denna skog har i stort sett 
tatt utvecklas fritt under relativt bing tid och karak
teriseras darfOr av gamla trad, hog an del dod ved och 
talrika liggande stammar i olika stadier av nedbryt
ning. Skogens ton are delar dornineras av bok och 
aIm medan fuktigare partier dornineras av ek, inom 
vis sa omniden med ett buskskikt av hassel. 

Notvackorna inventerades huvudsakligen under 
mars-april med en modifierad revirkarteringsme
tod, dar sarskild vikt lades vid samtidig sang, lokali
seringen av bohal samt aggressiva interaktioner 
mellan paren. Pattier av skogen, dar oklarhet om 
antalet faglat' radde, agnades extra tid. Notvackor ar 
relativt lattinventerade, i synnerhet under bobygg
nadstiden da hanen fOljer honan och ofta sjunger 
nara bohalet. 

Antalet notvackerevir varierade mellan fyra och 
21, antalet par mellan fyra och 20. Populations
svangningarna hos den aret runt revirhaIlande och 
hamstrande notvackan var darfor lika stora som hos 
den icke-hamstrande talgoxen Pants major (se aven 
Nilsson 1978). Under fern av aren fanns en till tre 
oparade, men revirhallande hanar, vilket antyder att 
dodligheten ar hogre hos honorna. Inte ens under 
topparet 1990 utnyttjade notvackorna alla delar av 
skogen, varfor den faktiska revirstorleken understeg 
de 1.7 ha som erhalls genom att di videra skogens yta 
med antalet par. Under bottenaret 1979 rorde sig de 
fyra paren over stOne ormaden an sa, men en stor del 
av skogen forb lev outnyttjad. 
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Dalby Soderskogs notvackepopulation uppvisade 
en positiv trend under inventeringsperioden, med en 
genomsnittlig okning med 0,7 revir eller par per ar 
(Figur 1). En liknande positiv trend hal' registrerats 
fOr notvackepopulationer i Storbritannien, Polen 
och Danmark och f.o. bland ett flertal stannfaglar 
och kortdistansflyttare (Hilden 1988, Wesolowski & 
Stawarczyk 1991, Jacobsen 1994, 1994a, Enemar 
m.fl. 1994, Wilson & Marchant 1997). 

Storleken pa notvackornas varpopulation i Dalby 
Soderskog samvarierade med den fOregaende vin
terns stranghet, matt antingen som ett temperaturin
dex fOr manaderna december-februari eller decem
ber-mars, eller som antalet dygn med frost under 
samma perioder: Ju rnildare vinter, desto stone 
varpopulation av notvacka (Figur 2). De kraftigaste 
minskningarna (40-69%) skedde efter de tre strang
aste vintrarna, men trots att vintern 1986-87 ocksa 
var hard, okade i stallet bestandet mellan 1986 och 
1987. De relativa bestandsfOrandringat'na visade 
ocksa ett signifikant samband med antalet pat' fore
gaende var. I sjalva verket Vat· denna tathetsberoende 
effekt starkat'e an effekten av vintertemperaturen, 
men eftersom notvackebestandet endast taxerades 
under varen kan den ha haft sin verkan nar som heIst 
under aret, t.ex. via revirbeteende under hosten 
(Enoksson 1990). 

Produktionen av bokollon, vilka notvackorna ham
strar i stor mangd, mattes inte, men tre toppar fOre
kom (1976, 1983 och 1989). Efter dessa hostar var 
emellertid varpopulationen inte tydligt hogre an 
fOrvantat utifran vintertemperaturen (se Figur 2). 
Detta ar nagot forvanande med tanke pa att hamstrad 
foda visat sig ha en positiv effekt pa notvackors 
naringsstatus (Nilsson m.fl. 1993) men stammer 
overens med tidigare studier som funnit att vintero
verlevnaden inte tycks paverkas av hostens bokol
lonskord (Nilsson 1978, Matthysen 1989). 
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Autumn migration of Blue Tit Parus caeruleus at Falsterbo, 
Sweden 1980- 94: population changes, migration patterns and 
recovery analysis 

HENNING HELD BJERG & LENNART KARLSSON 

---------------------------------- Abstract ----------------------------------
Extensive ringing data from Falsterbo, South Sweden, 
were used to analyse numbers , migration patterns and 
recoveries in the Blue Tit Pants caeruleus during 15 years 
(1980-94). The ringing totals as well as the totals from the 
migration counts at Falsterbo showed an overall increase 
of Blue Tits during this period. This corresponded with the 
trends from other monitoring projects in Sweden as well as 
the number of annually ringed nestlings. Analyses of the 
daily and seasonal migration patterns and the age and sex 
composition were carried out. The majority of the migrat
ing Blue Tits were females, but with an increasing propor
tion of males with increasing numbers of migrating Blue 
Tits . The majority of the migrating Blue Tits were first
year birds and this proportion increased with the strength 
of migration. The results indicated that the same individ
uals may show repeated migration during several seasons, 
more like regular migrants than true irruptive species . The 
recovery analysis shows breeding area, migration routes 
and wintering areas for Blue Tits ringed or recaptured at 

Falsterbo. Obviously the major part of the birds originate 
from southern Sweden. They are short-distance migrants 
wintering in Denmark and northern Germany. Many Blue 
Tits also return inland when confronted with the sea at 
Falsterbo. The intensity of migration varied a lot from year 
to year. Strong migratory movements occurred more often 
towards the end of the study period and with increasing 
numbers of Blue Tits involved. It appeared that the key 
factors for the occurrence of strong migratory movements 
were a high population density, caused by high winter 
survival and good breeding results , in combination with a 
low amount of Beech mast or other food resources during 
the following autumn. 

Henning Heldbjerg, Egi/sgade 9, 5 tv., DK-2300 K¢ben
havn S, Danmark. 
Lennart Karlsson, Fa/sterba Bird Observatory, Fyren, S-
23940 Falsterbo, Sweden. 
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Introduction 

The Blue Tit Parus caeruleus is a widespread and 
abundant species in deciduous and mixed forests in 
southern Sweden. Since the 1960s the Blue Tit has 
increased its geographic range to the north as far as 
northern Sweden (Risberg 1990). Ulfstrand & Hog
stedt (1976) estimated the Swedish population at 
200,000 pairs based on information from 1955, 
whereas the latest estimate (Koskimies 1993) is 
400,000-1 million pairs. The same positi ve trend has 
been observed in the rest of Scandinavia. In Norway 
the population has increased since the 1970s (Gjer
shaug et al. 1994), and in Finland, it has increased 
considerably since the mid-1950s (Hyytia et al. 
1983, Hilden 1986). In Denmark the popUlation is 
considered to have increased since the end of the 
1970s (Asbirk & Braae 1988; Koskimies 1993). The 

population in Sk~me (the southernmost province of 
Sweden), was estimated at 60,000 pairs at the begin
ning of the 1980s (Andell & Nilsson 1988, Risberg 
1990). 

The Blue Tits in Sweden are mainly sedentary, but 
parts of the population make migratory movements. 
In some years the migration is quite strong, remind
ing of an irruption. The direction of migration is 
mainly towards southwest (Rudebeck 1950, Risberg 
1990). Being a typical forest bird and not a regular 
migrant, the open sea acts as a migration barrier to 
the Blue Tits. They will therefore rather follow 
coastlines than cross the sea. As a consequence, in 
autumn they will be concentrated on the Falsterbo 
peninsula (Rudebeck 1950, Ulfstrand 1962, Ulf
strand et al. 1974), which is the southwestern-most 
point of Sweden. 
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The high numbers of migrating Blue Tits at Fals
terbo in some years have lead to several analyses 
(Ulfstrand 1962, Persson 1972a, 1972b, Lindskog & 
Roos 1979, 1980). Its migration in single years is 
also described in some of the annual reports on 
ringing and migration at Falsterbo, regularly pub
lished in the journalAnser (e.g. Karlsson et al. 1986, 
1991, 1995, Roos 1993). 

During the last 15 years the annual numbers of 
migrating Blue Tits have increased considerably. As 
a consequence of this, the number of Blue Tits ringed 
at Falsterbo, as well as the number of recoveries, 
have increased rapidly. Although ringing at Falster
bo started in 1947, there were only 53 recoveries of 
Blue Tits up to 1980 (Roos 1984), which should be 
compared to 322 at the end of 1994. The number of 
recaptures (controls) at Falsterbo of Blue Tits ringed 
elsewhere has increased from 6 to 154 during the 
same period. The recoveries at Falsterbo 1947-80 
were analysed by Roos (1984). There are also two 
analyses of all Swedish recoveries of Blue Tits 
(RendahlI959, Kallander 1983a). 

This paper describes the migration of Blue Tits at 
Falsterbo during 1980-94, analysing numbers, sea
sonal and daily patterns of migration and variations 
in age and sex distribution. The numerous recoveries 
made it possible to map the breeding range, migra
tion routes and wintering areas of Blue Tits passing 
at Falsterbo. 

Material and methods 

Observations of the bird migration in autumn at 
Falsterbo (55°23 'N, 12°49'E) were done regularly 
during 1942-44 (Rudebeck 1950) and 1949-60 (Ulf
strand et al. 1974). Since 1973, strictly standardized 
migration counts are carried out every autumn from 
11 August to 20 November (Roos 1974). 

Ringing activities started already in 1947. Since 
the middle of the 1960s, regular ringing, mainly of 
passerines, has taken place in the garden surround
ing the Falsterbo lighthouse (Roos 1984). Since 
1980, the ringing scheme has been standardized 
(Roos & Karlsson 1981). The autumn ringing peri
od at Falsterbo starts on 21 July and continues until 
10 November. The daily trapping time is a mini
mum of six hours from dawn (though always start
ing at a full or half hour) and thereafter as long as 
at least 10 birds irrespective of species are caught 
per hour. 

Depending on the weather, up to 21 mistnets are 
used at permanent sites in the lighthouse garden and 
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at some shrubs just outside it. The lighthouse garden 
is about 100 x 100 m and situated in the middle of an 
open area (golf course). The vegetation of the light
house garden consists of 6-10 m tall trees, mainly 
Birch Betula sp. and Pines Pinus sp. with a dense 
undergrowth of different shrubs. Just outside the 
garden, there are some low plantations of Mountain 
Pine Pinus mugo, Common Alder Alnus glutinosa 
and Elder Sambucus nigra. 

The nets are checked every 30 minutes. At ringing, 
the birds are always aged and, when possible, sexed. 
Biometric data (wing-length, fat score, weight and 
moult status) are collected from as many birds as time 
allows. 

All Blue Tits included in this material were aged, 
primarily as first year birds (1K, Euring code 3) or 
older (2K +, Euring code 4) by moult characters 
(Svensson 1975). From 1984 and onwards iris col
our was used to classify adult Blue Tits into two 
groups: birds from last year (2K, Euring code 5) or 
older (3K +, Euring code 6) (Karlsson et al. 1985). In 
1985-94, 98.6% of the adult Blue Tits were aged 
according to this method. Sexing of the Blue Tits by 
colour differences in plumage (Drost 1951, own 
observations) started in 1981 and 99.7% of the Blue 
Tits were sexed in 1983-94 (Table 1). 

The analysis of ringing numbers includes the 
autumns of 1980-94. During this period a total of 
49,173 Blue Tits were ringed, all of which were 
caught at the lighthouse garden. A few Blue Tits 
ringed in July, August and up to 11 September, i.e. 
before the true migration started (Figure 1), were 
judged as local birds and therefore excluded from 
the analyses (n=152, 0.3% ofthe total). Thus, 49,021 
Blue Tits were included in this study. Blue Tits 
ringed in spring were also excluded, since numbers 
were very small (range: 2-26 per season). 

Spearman's Rank Correlation Coefficient (Fowl
er & Cohen 1994) was used to test the correlations 
between various variables, and circular statistics 
follow Batschelet (1981). The coefficient of varia
tion (CV = standard deviation/mean value * 100) 
was used to express the distribution of observations 
around their mean value. The numbers of migrating 
Blue Tits were taken from the standardized migra
tion counts at Falsterbo (Roos 1981-95). 

The analysis of ringing recoveries includes all 
recoveries of Blue Tits ringed at Falsterbo and re
coveries at Falsterbo of Blue Tits ringed elsewhere 
(controls) during 1947-94, but only when the dis
tance between the ringing and the recovery sites was 
more than 10 km. In total, 322 recoveries and 154 
controls were included. 



Table 1. Number of ringed (RM) Blue Tits at Falsterbo during autumn 1980-94 (11 September-l 0 November) and the distribution 
of age and sex groups. For comparison, the number of migrating Blue Tits registered within the standardized migration counts 
at Falsterbo (Roos 1974-95) were added (MC). N.B. "All adults (2K+)" include 2K, 3K+ and some birds which were not aged 
as 2K or 3K+. M = male. F = female. MIF = not sexed. 

Antal ringmcerkede (RM,fordelt pa alderog k¢n) respektivt udtrcekkende (Me) b/amejser ved Falsterbo i perioden11 september-
10 november 1980-94. Bel11cerk, at "All adults (2K+)" inkluderer 2K, 3K+ samt l1oglefugle, derikke val' bestel11t til/waken 
2K eller 3K+. M = han. F = hun. MIF= ikke k¢nsbestemt. 

First-year All adults (not first-year) 
lK 2K+ 

M F MIF Total M F MIF Total 

80 2250 2250 31 31 
81 6 169 1371 1546 6 74 101 181 
82 21 63 11 95 2 29 5 36 
83 36 162 4 202 1 7 8 
84 1224 4271 23 5518 7 184 191 
85 747 2974 3722 17 310 327 
86 642 3081 3723 28 269 297 
87 61 242 303 8 228 236 
88 1475 4213 7 5695 8 157 165 
89 133 658 10 801 22 316 339 
90 1550 5124 9 6683 30 283 313 
91 711 2400 9 3120 79 853 932 
92 35 182 4 221 9 185 194 
93 942 3922 25 4889 17 242 259 
94 1262 4796 33 6091 49 603 653 

Results 

Number of ringed and m.igrating Blue Tits 

During the autumns of 1980-94, a total number of 
49,021 Blue Tits were ringed at Falsterbo with a 
large variation in seasonal numbers (mean: 3268, 
range: 131-6996, CV=74, Table 1). The correspond
ing numbers of Blue Tits recorded during migration 
counts varied to an even higher extent (mean: 15,778, 
range: 35-52,483, CV=113, Table 1). The totals of 

Figure 1. Seasonal distribution of Blue Tit 
captures at Falsterbo in autumn (21 July-
10 November). Pooled data for 1980-94. 
Birds trapped before 11 September (152 
individuals, left of arrow) were conside
red as local birds and were excluded from 
all analyses. 

Dagsforde/ingel1 af tota!fangsten af bla
l11ejse i Fa/sterbo i efterarene (21 juli-10 
november) 1980-94. Blamejserfangetf¢r 
den 11 septel11ber( 152fug/e, til venstrefor 
pilen} betragtes som v{crende /okalefugle 
og er delfor ikke inkluderet i denne analy
se. 

NUMBER 
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Second-year Older than second-year Grand 

2K 3K+ Total 

M F M/F Total M F MIF Total RM Me 

2281 3868 
1727 4208 

131 35 
210 180 

4 115 119 14 14 5709 22315 
13 261 274 1 23 24 4049 11679 
24 194 218 4 57 61 4020 15014 

6 156 162 2 70 72 539 386 
5 87 92 3 68 71 5860 20258 

19 260 280 3 56 59 1140 2301 
17 122 139 13 159 172 6996 49606 
61 682 743 18 171 189 4052 10918 

3 107 110 6 78 84 415 304 
11 139 150 6 103 109 5148 43121 
41 428 470 175 183 6744 52483 

both ringed and migrating Blue Tits tended to in
crease over the years, but not statistically signifi
cantly (n=15; ringing: rs=0.454, p>0.10; migration 
counts: rs=0.481, p<0.10), due to the great variation 
in numbers from one year to the next. 

There was a strong correlation (n=15, rs=0.964, 
p<O.01) between seasonal numbers of Blue Tits 
counted on migration and Blue Tits ringed . This 
indicates that these methods reflect the variation in 
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Figure 2. Median dates of captures of Blue Tits at Falsterbo. 
The dotted line indicates the median date for all seasons 
(1980-94). 

Mediandatoerjorjangst ajbliimejse i Fa/sterbo. Den stiplede 
linie indikerermediandatoenjor aile iirene 1980-94. 

the true number of migrating Blue Tits in a similar 
way. 

The ratio of counted to ringed Blue Tits (Table 1: 
MCIRM) increased significantly with increasing 
numbers (n=15, rs=0.900, p<O.Ol). These changes 
may express the urge to migrate, especially since the 
number of counted Blue Tits was even lower than the 
number of ringed ones in some years with weak 
migratory movements (1982, 1983, 1987, 1992; see 
Table I). 

Seasonal timing of l1'ligration 

The timing of migration was very similar in almost 
every autumn. The middle 90% (5-95%) of the Blue 
Tits were ringed during the period 23 September to 
23 October (Figure 1) and the median date for all 
birds ringed in 1980-94 was 6 October (Figure 2). 
However, there were some differences between years, 
depending on the intensity of migration. The middle 
90% were reached within a shorter period when the 
migratory movements were strong, though the cor
relation was not significant (n=15, rs=-0.518, 
0.05<p<0.1O). The median dates occurred within 
eight days at the beginning of October in the eight 
years with the highest numbers of ringed Blue Tits. 
In the seven remaining years (with lower numbers), 
median dates varied much more (27 September-21 
October, Figure 2) . These differences were mainly 
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Table 2. The three highest daily ringing totals for Blue 
Tits expressed as percentages of the seasonal totals in 
the autumns of 1980-94 compared to those of some of 
the most numerously ringed species belonging to diffe
rent migratory categories. CV = coefficient of varia
tion. DIN = Diurnal or Nocturnal migrant. 

De tre st¢rste dagstotalers proeentuelle andel af see
sonstotalerne for efterarene 1980-94, samt variations
koeffieient, cv, for blam,ejse sanunenlignet m,ed andre 
talrigt ringmeerkede artel; der tilh¢rerforskellige treekk
kategoria DIN = dagtreekkende henholdsvis nattreek
kende arta 

DIN % CV 

Blue Tit Parus eaeruleus D 44 12 

Partial migrants!Irruptive species : 
Coal Tit Parus ater D 46 24 
Great Tit Pants major D 42 19 
Siskin Carduelis spinus D 65 25 
Bullfinch Pyrrhula pyrrhula D 55 30 

Medium distance migrants: 
Wren Troglodytes troglodytes N 43 25 
Robin Erithaeus rubeeula N 41 22 
Goldcrest Regulus regulus N 43 32 
Chaffinch Fringilla eoelebs D 37 25 

Long distance migrants: 
Redstart Phoenieurus phoenieurus N 33 21 
Garden Warbler Sylvia borin N 33 24 
Willow Warbler Phylloseopus troehilus N 32 27 

an effect of single days with relatively high numbers 
of birds ringed. In years with only little migration, 
weather conditions are relatively more important for 
whether Blue Tits will occur at the trapping site at all 
and this may influence the median date. 

In 1980-94 BlueTits were trapped on529 (57.8%) 
of all days 11 September-lO November. On 112 
days (12.2%) the daily ringing total was higher than 
100, on 25 days (2.7%) higher than 500 and on six 
days (0.7%) higher than 1000. The highest daily 
total, 1716, occurred on 6 October 1993. 

The three highest daily totals together accounted 
for 44% (range: 36-53%) of the autumn total. This 
is a typical pattern in irruptive species and short 
distance migrants at Falsterbo (Lindskog & Roos 
1979, Karlsson et al. 1995), while corresponding 
figures for nocturnal long distance migrants are 
distinctly lower (Table 2). 



Table 3. Summary of age and sex distribution (%) in 
Blue Tits ringed at Falsterbo. Different periods were 
chosen according to accuracy of ageing and sexing (cf. 
Table 1): (1) 1980-94: All BlueTits were aged as either 
first-year (1K) or adults (2K+). (2) 1983-94: As (1) but 
most of the Blue Tits (99.7%) were also sexed. (3) 
1985-94: As (1 )+(2) but most of the adult (2K +) Blue 
Tits (98.6%) were aged as either second-year (2K) or 
older (3K+). Read row/colunm, i.e. 2K were 71.0% of 
all adults and 6.8% of the total in 1985-94. 

Oversigt over alders- og k¢nsfordeling (lees: rcekkel 
kolonne)for blamejser ringmcerketved Falsterbo. Der 
er angivet forskellige tidsperiode/; da de forskellige 
metoder til alders- og k¢nsbestenunelse er taget 
anvendelse til forskellige tidspunkter (jvf TabeI1). 

(1) 1980- 94: 
1K 
2+ 

(2) 1983-94: 
1KM 
1KF 
2K+M 
2K+F 
Not sexed 

(3) 1985-94: 
2K 
2KM 
2KF 
3K+ 
3K+M 
3K+F 
Not aged 

% of 
1K 

21.5 
78.2 

0.3 

% of 
2K+ 

7.0 
93.0 

71.0 

27.6 

1.4 

Diurnal tilning of I1'ligration 

% of 
2K 

7.6 
92.4 

% of 
3K+ 

6,.3 
93. ,7 

% of 
Total 

91.5 
8.5 

19.6 
71.4 

0.6 
8.1 
0.3 

6.8 
0.5 
6.3 
2.6 
0.1 
2.6 
1.4 

The daily pattern of migration was difficult to ana
lyse because the starting time of the ringing activi
ties change stepwise during autumn, and neither 
clock hour nor elapsed time since sunrise were 
adequate ways to express this pattern. However, 
even though Blue Tits were mostly caught in flocks 
and the mistnets were emptied every 30 min, it was 
possible, by use of interpolation, to calculate a 
theoretical median time (TMT), i.e. the time of the 
day when 50% of the daily total were captured 
(Figure 3). Only the first six hours were included, 
since this is the minimum trapping effort per day. 
Blue Tits were sometimes also caught later, but the 
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Figure 3. Daily distribution of captures of Blue Tits at Falster
bo as percentages per hour. Only the six first hours (minimum 
standard trapping time) included. A: 21 September-5 October. 
Ringing starts at 05.00 hrs. Average sunrise: 06.07 hrs. B: 6-
20 October. Ringing starts at05.30 hrs. Average sunrise: 06.35 
hrs. The left arrow shows average sunrise and the right one 
shows the "theoretical median time" (TMT) during period A 
and B respectively. Hours according to Swedish Normal Time 
(UTe + 1 hour). 

Fangstfordelingen afblamejser i Falsterbo i procent per time. 
Kun de seksf¢rste timer er inklLlderet i "minimumfangst tid" . 
A : 21 september-5 oktober; ringmr:erkningen starter kl 05.00; 
B: 6 - 20 oktober; ringmr:erkningen starter kl. 05.30. Pilene til 
venstre viser tidspunktetfor solopgang og pilene til h¢jre viser 
det "teoretiske median tidspunkf" (TMT) for henholdsvis 
periode A og B. Tidsangivelsen relaterer til svensk normaltid 
(UTe + 1 time). 

number of days with prolonged ringing differed 
much from year to year, making relevant compari
sons impossible. However, the majority of the birds 
were caught during the first six hours in all years (see 
below). . 

The period around the median date (21 September 
-20 October) was selected for comparison. In this 
period, the ringing started at 05.00 hrs. (Swedish 
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Figure 4. Percentage first-year (1 K) of all ringed Blue Tits in 
relation to the seasonal totals in the autumns 1980-94 (n= 15, 
rs=0.500, p<O.lO) . 

Andelen 1 K i pl'Ocent af aIle ringmcerkede blamejser iforhold 
til scesonstotalernefor efterarene 1980-94 (n=15, r =0,500, 
p<o, 10). s 

Normal Time) from 21 September to 5 October 
(period A, Figure 3) and at 05.30 hrs . from 6 October 
to 20 October (period B, Figure 3). Compared to the 
total daily captures, 75% of the Blue Tits were 
caught within the first six hours in period A and 81 % 
in period B, respectively. 

The distribution resembles a normal distribution 
in both periods (Figure 3). The difference of 24 
minutes between the median for period A and the 
median for B indicates that the TMT depends on the 
sunrise, which is on average 28 minutes later in 
period B than in period A. The peak hour was 
between 08.00 and 09.00 in both periods, i.e. 2-3 
hours after sunrise, which is similar to the pattern in 
some other regular or partial diurnal migrants like 
Dunnock Prunella modularis, Chaffinch Fringilla 
coelebs, Yellowhammer Emberiza citrin ella and 
Great Tit Parus major trapped at Falsterbo (Roos et 
al1983 , own observations). 

Age and sex distribution 

A very high percentage of the Blue Tits (91.5%), 
were first-year birds (1K, Table 3), which corre
sponds well with the age distribution in many other 
species trapped at Falsterbo in autumn. There was a 
strong significant correlation (1980-94: n=15, 
1'5=0.986, p<O.Ol) between the number of first-year 
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Figure 5. Number of ringed first-year (1 K) Blue Tits 1984-93 
in relation to the number of second-year birds (2K) during 
succeeding autumns 1985-94 (n=lO, rs=0.867, p<O.OI) . 

Antal/et af ringmcerkede 1 K blamejser efterarene 1984-93 i 
relation til antallet af2K blamej ser i det eftelf¢lgende efierar 
1985-94 (n =1O, 1',=0,867, p<O,Ol). 

Blue Tits and the total number, whereas the correla
tion between the number of adults (2K+) and the 
total number was weak (1980-94: n=15, r5=0.461 , 
0.05<p<0.1O). The proportion of lK birds was larger 
(90% or more) in years with many Blue Tits trapped. 
Thus, the four years with the lowest totals were also 
the years with the lowest proportions of lK birds 
(Figure 4). The correlation was not quite statistically 
significant (n=15, r5=0.500, 0.05<p<0.1O), mainly 
due to two years, 1983 and 1991 , which fell outside 
the general pattern. 

In 1985-94,98.6% of the adult (2K+) Blue Tits 
were aged as either second-year birds (2K) or older 
(3K +) . On average 71 % of all adults were aged as 2K 
birds (range: 44.4-82.6%; CV=18). Only in one 
year (1990) was the number of 3 K + birds higher than 
the number of 2K birds. There was an increasing 
trend in the number of 3K+ birds (1985-94: n=lO, 
1'5=0.782, p<0.02). This may be a consequence of a 
general increase of the population, but it may also 
indicate that an increasing number of Blue Tits make 
regular (annual) movements, especially since the 
number of 2K birds was not significantly increasing 
over the years (n=lO, rs=0.067, p>O.lO). However, 
ten years may be too short a timescale for any far
reaching conclusions. 

There was a significant correlation between the 
number of lK birds in one year and the number of2K 
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Figure 6. Percentages of second-year (2K) birds during year 
n+ I (A), and older (3K+) during year n+2 (B) of the total 
number of adults (2K+) during year n+ I and year n+2 respec
tively, related to the number of first-year (lK) Blue Tits ringed 
dlllingyearn(n(2K)=1O,r =0.830,p<0.01; n(3K+)=9,r =0.683, 
p<0.05). ' , 

Andelen iprocentaf2Kblomejseri orn+1 (A) og 3K+ i orn+2 
(B) afdettotale antal2K+ i orn+1 henholdsvis n+2 relateret 
til antallet af 1 K blomejser ringmcerket i or n (n(2K)=10, 
r,=0,830, p<0,01; n(3K+)=9, r,=0,683, p<0,05). 

birds in the following year (1984/85-93/94: n=lO, 
1'5=0.867, p<O.Ol, Figure 5). The proportion was on 
average 14: 1. However, the proportions differed so 
much from year to year (range 1.5: 1-28: 1), that it 
was not possible to calculate survival rates from 
these data as it rather expressed the size of the annual 
cohort. 
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Figure 7. Percentage of males in relation to seasonal totals of 
Blue Tits ringed 1983-94 (n=12, r,=0.862, p<O.Ol). 

Andelen i procent af hanner i relation til antallet blomejser 
ringmcerket per ef!erorssceson 1983-94 (n=12, rs=O, 862, 
p<O,Ol). 

The cOlTelations between the number of 1K birds 
and the proportions of 2K and 3K+ birds among 
adults (2K+), one and two years later respectively, 
were both significant (Figure 6). This suggests that 
birds which have migrated successfully as 1K also 
tend to migrate as adults. Further evidence for this is 
the increasing number of3K + birds and some recov
eries (see below). 

In all age classes, females were significantly more 
numerous than males (Table 3). The proportion of 
males was 21.5% (1983-94) of the 1K birds, but 
only 7.0 % of the adults. The proportion of males in 
one autumn, which ranged from 10.7% to 25.3% 
over the years, correlated significantly (n=12, 1'5 
=0.862, p<O.Ol, Figure 7) with total numbers during 
the same season. This was because the proportion of 
males among first-year birds was significantly cor
related with total numbers (n=12, rs=0.790, p<O.Ol), 
whereas that for adults was not (n=12, rs=0.259, 
p>O.lO). 

Recoveries 

Until the end of 1994, there were 322 recoveries of 
Blue Tits ringed at Falsterbo (Table 4A), (0.5% 
recovery rate), and 154 controls of Blue Tits ringed 
elsewhere (Table 4B). Among the 322 recoveries, 
232 (72 %) were from abroad, mainly from Denmark 
(213). 
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Figure 8. Recoveries of Blue Tits ringed at Falsterbo (filled 
symbols) and ringing sites for Blue Tits controlled at Falsterbo 
(open symbols). Circles = less than 1 year between ringing and 
recovery (no breeding season in between) . Stars = 1 year or 
more between ringing and recovery (at least one breeding 
season in between) . (A) Breeding season (May-July). (B) 
Autumn (August-November). (C) Winter (December-IS 
March). (D) Spring (16 March-April). 

Genfund af b/amejser ringma?rket andetsteds og kontro/ieret 
i Fa/sterbo (/ukkede symbo/er) og ringma?rknings/okaliteter 
for blamejser kontrol/eret i Fa/sterbo (abne sY111bo/er). Cirk
leI' = mindre end 1 ar mel/em ringmccrkning og genfund (ingen 
yng/esa?soner imel/em). Stjerner = 1 ar el/er mere mel/em 
ringma?rkning og genjil11d (1 el/er Jlere yng/esa?soner ime/
/em). (A) Yng/esccson (maj-ju/i) . (B) Efterar (august-novem
ber). (C) Vinter (december-J 5 marts). (D) ForaI' (16 marts
april). 

Breeding area 

There were 63 recoveries at Falsterbo of Blue Tits 
ringed elsewhere as nestlings, all in the southern 
third of Sweden, mainly SHme and Blekinge, but a 
few as far north as Lake Viinern (Figure 8A). The 
average distance from the breeding grounds was 147 
km, and the average direction was 223°, i.e. south
west. 

There were 11 recoveries during the breeding 
season (May -July) of Blue Tits ringed at Falsterbo. 
Six were from southern Sweden, one from Norway, 
two from eastern Denmark and two from northern-
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most Germany (Figure 8A). One Danish and one 
German bird were reported in early May, and they 
might still have been on migration . 

There was evidence that Blue Tits may breed 
considerably more to the south than they were 
hatched. A first-year female ringed at Falsterbo on 
13 October 1985 was recaptured after six days at 
Stigsmes, Denmark, and on 25 May the next year at 
the same place, breeding in a nestbox. Maybe the 
Blue Tit recovered in Kross, Germany on 1 July 
1989 was a breeding bird as well. 

Autumn migration 

For Blue Tits ringed elsewhere as lK (n=63) and 
recovered at Falsterbo the same autumn (Figure 8B), 
the mean direction was 223° (SW), and the average 
distance from the ringing sites was 198 km (cf. 
nestlings above). 

There were 100 recoveries at Stigsnres Bird Ob
servatory (100 km W of Falsterbo, Figure 8B) of 



Blue Tits ringed at Falsterbo earlier during the same 
autumn (September-November). Ofthese, 91 % were 
within 19 days. The average time between ringing 
and recovery was 12 days, corresponding well with 
the average time before recapture at two other ring
ing sites in southeastern Denmark, at nearly the 
same distance from Falsterbo; 14 days to Brunddra
gene on Lolland (122 km SW, n=13) and 16 days to 
Gedser on Falster (105 km SSW, n=13). The mini
mum time between ringing at Falsterbo and recap
ture at Stigsmes was three days, indicating a migra
tion speed of 36 km/day. Some Blue Tits migrated 
further, from the Danish islands to the northern parts 
of Germany. The minimum time between ringing at 
Falsterbo and recovery in northern Germany was six 
days (appr. 200 km SSW) also indicating a migration 
speed of c. 35 km/day. This is similar to results on 
Blue Tit migration in the Alps (29 kmJday, Frelin 
1979). 

Of the recoveries (> 1 0 km) during the first week 
after ringing, 32% were from southern Skane, but 
during the second week this figure decreased to 8%. 
Concurrently, the proportion of recoveries in eastern 
Denmark increased from 66% during the first week 
to 87% during the second week. 

The recoveries show that some of the Blue Tits 
ringed at Falsterbo obviously never cross the Strait 
of Oresund but return inland (Figure 8B). Most of 

o 
~ 

.Chrislianso 

~Bornholm 

these birds stay in the southernmost part of Sweden, 
but there were a few examples of Blue Tits moving 
longer distances, like the one recaptured at Otten by, 
Oland, only 10 days after ringing at Falsterbo. 

There was no significant difference in the age/sex 
distribution between the Blue Tits ringed at Falster
bo and those recovered during the first autumn and 
winter, neither in Sweden (> 10 km) (X 2=0.2S , df=3, 
p>0.10) nor abroad (X2=3 .68, df=3, p>0.10). 

Evidently some adults migrate, since there were 
17 controls at Falsterbo of Blue Tits ringed in Den
mark in a previous autumn and three ringed in a 
previous spring . In addition there were four recover
ies from eastern Denmark, one year or more after 
ringing, but like the Blue Tit at Stigsnres mentioned 
above, these could be lK migrants that never re
turned to the area where they were hatched. 

Wintering areas and spring migration 

There were 64 recoveries during winter (1 Decem
ber-IS March, Figure 8C), of which 15 were from 
north of Falsterbo. Two recoveries from Oslo, Nor
way, and Tranas, east of Lake Vattern, respectively, 
indicate that Blue Tits ringed at Falsterbo in autumn 
sometimes winter considerably further north. How
ever, three of the six northernmost recoveries were 
not from the first winter after ringing, indicating that 
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Table 4. Temporal and spatial distribution of (A) recoveries of Blue Tits ringed at Falsterbo and (B) recaptures at 
Falsterbo of Blue Tits ringed elsewhere 1947-94. The tables show month of recovery (A) and ringing (B) 
respectively. Only records with a distance of more than 10 km between ringing and recovery sites were included. 

Tidsnuessig og geografisk oversigt over (A) genfund cif bl&mejser ringmcerket ved Falsterbo respektivt (B) 
kontroller i Falsterbo af blamejser ringmcerket andetsteds 1947-94. Kunfund hvo,. cifstanden mellem mcerknings-
og genfundslokalitet er st¢rre end 10 km er inkluderet. 

A 

Jan Feb Mar Apr May 

Skane 5 6 4 2 
Rest of Sweden 2 3 5 2 
E . Denmark 12 7 13 6 2 
W. Denmark 1 4 6 5 
Bornholm 3 7 
Germany 4 I 1 
Belgium 
Poland 
Norway 1 

Total 20 15 32 29 8 

B 

Jan Feb Mar Apr May 

Skane 9 
Rest of Sweden 2 10 
Denmark 3 
Germany 1 
Latvia 
Lithuania 
Holland 
Norway 

Total 6 19 

these birds probably did not migrate in the autumn 
preceding the winter they where recovered. 

There were 52 recoveries from the first winter 
after ringing. The geographical distribution (Figure 
SC) shows thatBlue Tits passing Falsterbo are short
distance migrants. After November they move only 
a little, mainly to the west, and the recoveries from 
the western part of Denmark were all from late 
autumn or winter. The southernmost recovery was 
from Belgium in December 1965, but this seems to 
be an exception to the rule, since the rest of the 
recoveries showed that Scandinavian Blue Tits rare
ly move further south than northern Germany. 

In spring, the Blue Tits head north again , but now 
the route is a little more to the west than during 
autumn, as indicated by recoveries mainly from 
northeasterly directed points such as Skagen, Les¢, 
Fyns Hoved, Korshage and Gilbjerghoved (Figure 
SD) . 
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Jun Jul Aug Sep Oct Nov Dec Total 

2 6 27 IS 3 70 
1 3 2 I 20 
2 124 10 9 185 

1 17 
I 11 
5 2 15 

1 
I 
2 

2 9 161 29 IS 322 

Jun Jul Aug Sep Oct Nov Dec Total 

28 2 8 11 58 
18 1 4 19 8 63 

2 19 2 27 
1 2 
1 1 

1 
1 
I 

46 3 4 31 41 2 154 

One recovery from eastern Germany, one from 
Poland and five from the island ofChristians¢ in the 
middle of the Baltic Sea, shows that some of the Blue 
Tits choose a more easterly route during spring 
migration. 

Discussion 

Do the ringing numbers reflect long-term. 
population changes ? 

Several bird-monitoring projects in Sweden show 
that the Swedish Blue Tit population has increased 
considerably since the early 19S0s (Svensson 1996, 
Report on Swedish Bird Ringing 19S0-93). The 
number of Blue Tits ringed at Falsterbo (Figure 9), 
also shows a long-term increasing trend, although 
not significant due to some years with very weak 
migratory movements . The strong increase in num-
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Figure 9. Seasonal totals of Blue Tits ringed at Falsterbo in the 
autumns of 1980-94 (columns), compared to annual totals of 
BlueTit nestlings (squares) and all Blue Tits (dots) respective
ly, ringed in Sweden except Falsterbo, during the same period. 
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Figure 10. Seasonal totals of Blue Tits ringed at Falsterbo in 
the autumns of 1980-94 correlated to indices from the Swe
dish Breeding Bird Census (point counts) 1980-94 (Svensson 
1996; n=15 , r,=0.464, p<O.lO). 

Srcsonstotalerajblamejser ring111rcrket i Falsterbo ejterarene 
1980-94 korreleret til indexjra Svenska Hdckjageltaxeringen 
(punkttaxering) 1980-94 (Svensson 1996; n=15, r =0,464, 
p<0,10). s 
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Figure 11. Seasonal totals of Blue Tits ringed at Falsterbo in 
the autumns of 1980-94 correlated to average winter indices 
1979/80-1993/94 from the Swedish Winter Bird Census 
(Svensson 1996; n=15 , r

s
=0.546, p<0.05). 

Sa:sonstotaler ajblamejser ringl11{crket i Falsterbo ejterarene 
1980-94 korreleret til gennemsnitlige vinterindex 1979180-
1993194 fra Vinteljagelrdkningen (Svensson 1996; n=15, 
r,=0,546, p<0,05). 

bers most likely reflects an increase of the Blue Tit 
population, but maybe also that the triggering factor 
for migration has changed. 

The number of nestling Blue Tits (1980-94: n=15 , 
rs= 0.743, p<O.01) ringed annually in Sweden, as 
well as the annual totals for all ringed Blue Tits 
(1980-94: n=15 , rs= 0.646, p<0.02), have increased 
significantly during the study period. Since the early 
1980s, the annual total was doubled to its present 
level at about 20,000 birds ringed (Report on Swed
ish Bird Ringing 1980-93, Figure 9). The annual 
number of ringed nestlings probably reflects fledge
ling production, provided that ringing efforts were 
fairly constant between years. 

There was a significant positive correlation be
tween the seasonal number of Blue Tits ringed at 
Falsterbo and the number of nestling Blue Tits 
ringed in Sweden in the same year (n=15, rs=0.702, 
p<O.Ol, Figure 9). Thus, autumns with high numbers 
of Blue Tits at Falsterbo were preceded by a success
ful breeding season. Exceptions, such as 1983 and 
1992, when relatively high numbers of nestlings 
were ringed, but only very weak migratory move
ments were registered at Falsterbo (Figure 9), show 
that other factors besides the abundance of Blue Tits 
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in the breeding areas, influence the strength of 
migration (see below). 

The correlation between the ringing totals at Fal
sterbo and the population indices for Blue Tits from 
the annual censuses of breeding birds in Sweden 
(Svensson 1996) was not significant (n=15, rs=0.464, 
0.05<p<0.1O, Figure 10), although the indices from 
the breeding bird censuses themselves were signif
icantly increasing over the years, indicating a popu
lation increase. In this context, it is interesting to 
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Figure 12. Seasonal totals of Blue Tits ringed at Falsterbo in 
the autumns of 1980-94 correlated to corresponding figures at 
(A) Hammarb Bird Observatory, Varmland (430 km N of 
Falsterbo) : n=15, r5=0.821, p<O.Ol, (B) Stigsnres Bird Obser
vatory, Sealand (100 km W): n=13 , r =0.582, p<0.05 and (C) 
Ottenby Bird Observatory, Oland 5(240 km ENE) : n=15, 
r5=0.314, p>0.10. 

Srcsonstota/er afb/amejser ringnu:erket i Fa/sterbo ejterarene 
1980-94 korre/eret tit ringmccrknil1gscijrene Ira (A) Ham
maro, Viinn/al1d (430 km N for Fa/sterbo) : 11=15, r,=0,821, 
p<0,01 , (B) Stigsnrcs, Sjrcffand (l00 km W): n=13, 1'5=0,582, 
p <0,05. and(C)Ottenby, O/and(240kmENE): 11=15,1'1"=0,314, 
p>O,lO. 

note the stronger correlation between ringing totals 
at Falsterbo and the number of ringed nestlings 
(Figure 9). However, the indices from the breeding 
bird censuses are based on observations of singing 
males . Consequently, the correlation between these 
indices and the number of adults only, ringed at 
Falsterbo the following autumn, was somewhat 
stronger (n=15, rs=0.530, p<0.05) . 

Another way of monitoring a breeding population 
is to record all breeding pairs in a limited area. A 
positive correlation was found between ringing to
tals at Falsterbo and the number of pairs recorded 
within a nestbox project at Revinge, c. 60 km north
east of Falsterbo (1984-94, n=l1, rs=0.670, p<0.05, 
1.A. Nilsson pel's. comm.). 

Also, according to the indices from the Swedish 
Winter Bird Census (Svensson 1993, 1996), the 
Blue Tit population has increased since 1985 (Svens-



son 1996). These indices are averages offive counts 
during winter (October, November, New Year, Feb
ruary and March) for the whole of Sweden, although 
most of the routes are concentrated in the southern 
part (Svensson 1993). Mean winter indices (all five 
counts) for the Blue Tit were significantly positively 
correlated with the ringing total at Falsterbo in the 
succeeding autumn (n=15, 1'5=0.546, p<0.05, Figure 
11). 

In conclusion, the ringing totals and migration 
counts of Blue Tits at Falsterbo are useful tools for 
monitoring population changes, provided that fac
tors that triggers the seasonal migration strength are 
considered. 

Comparisons with other ringing stations 

The correlations between the annual number of Blue 
Tits ringed at Falsterbo and the corresponding fig
ures from some other ringing stations with regular 
trapping differed depending on location and dis
tance (Figure 12 A-C). A strong posi ti ve correlation 
(n=15, rs=0.821, p<O.Ol) was found between totals 
from Falsterbo and Hammaro, Varmland, some 430 
km north of Falsterbo (Figure 12A). This can be 
interpreted as if the same birds were involved at the 
two places. However, there were only four recap
tures at Falsterbo of Blue Tits ringed at Hammaro in 
the same autumn, but such a low number could be an 
effect of the distance and direction between the sites. 
The Blue Tit populations a bit further north in 
Sweden (north of and around lake Vanern) make 
migratory movements not only to the south or south
west but also towards northwest to wintering grounds 
in Norway (Ehrenroth 1976, Kallander 1983a), which 
is analogous to the llugration pattern in the Great Tit 
Pants major (Alerstam 1982, Kallander 1983a). 
Such movements to milder climatic conditions in 
coastal areas were also observed in Blue Tits in 
Belgium (Thielemans & Eyckerman 1975). 

As expected, totals at Falsterbo and Stigsnces, 
Denmark (100 km W of Falsterbo) were well cone
lated (n=13, 1'5=0.582, p<0.05, Figure 12B). In this 
case the same populations are definitely registered at 
the two sites, a statement strongly supported by the 
100 recaptures at Stigsnces of Blue Tits ringed at 
Falsterbo in the same autumn. 

By contrast, there was no correlation (n=15, 
1'5=0.314, p>O.l 0) between the totals from Falsterbo 
and Ottenby, Oland, 240 km ENE of Falsterbo 
(Figure 12C). Maybe Blue Tits ringed at Ottenby 
have a different origin e.g. local birds or more 
easterly breeding popoulations and therefore other 

Table 5. Coefficient of variation (CV) in seasonal 
ringing totals for Blue Tits in the autumns of 1980-94 
compared to those of some of the most numerously 
ringed species belonging to different nugratory catego
ries. Only seasonal totals higher than 30 were included, 
restricting the basic data in Coal Tit and Bullfinch to 7 
years only. DIN = diurnal respective nocturnal nUgrant. 

Variationskoefficienten (CV) for scesonsstotalerne ef
terar 1980-94 for blamejse sanunenlignet l11ed CV for 
udvalgte artet: DIN = dagtrcekkende henholdsvis 
nattrcekkende arteJ: Scesonstotaler medfcerre end 30 er 
ikke inkluderet, hvilket indebcerer at beregningsgrund
laget for sortm.ejse og dompap kun udg¢r 7 scesonet: 

DIN CV 

Blue Tit Parus caeruleus D 76 

Partial nUgrants I Irruptive species: 
Coal Tit Parus ater D 182 
Great Tit Parus major D 71 
Siskin Carduelis spinus D 139 
Bullfinch Pyrrhula pyrrhula D 125 

Medium distance migrants: 
Wren Troglodytes troglodytes N 83 
Robin Erithacus rubecula N 43 
Goldcrest Regulus regulus N 59 
Chaffinch Fringil/a coelebs D 62 

Long distance nUgrants: 
Tree Pipit Anthus trivialis D 66 
Redstart Phoenicurus phoenicurus N 72 
Garden Warbler Sylvia borin N 65 
Willow Warbler Phylloscopus trochilus N 69 

factors may influence their migration . Only one 
Blue Tit ringed at Ottenby was recaptured at Falster
bo in the same autumn. 

The comparisons show that the migratory move
ments of Blue Tits at Hammaro, Falsterbo and Stig
snces seem to vary synchronously, while those at 
Ottenby do not. 

Migration patterns 

As shown in Figures 1 & 2, the timing of the 
migration was very similar in almost every autumn. 
The rather "fixed" migration period is more similar 
to that of regular migrants than to true irruptive 
species. Roos (1993) showed, on basis of migration 
counts at Falsterbo, that the coefficient of variation 
(CV) in the annual number of migrating Blue Tits 
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was higher than the CV s of true migrants and lower 
than true irruptive species. Ringing totals showed 
the same result (Table 5), and correspond well with 
Roos' (1993) characterization of the Blue Tit as "a 
partial migrant with irruptive tendencies". A study 
of migrating Blue Tits in the Alps showed that the 
birds were physiologically adapted to migration 
(Frelin 1979), which is another argument for classi
fying Blue Tits as partial migrants. 

The daily migration intensity depends to a consid
erable extent on the weather conditions (Lindskog & 
Roos 1980). Sometimes, when weather conditions 
are not good enough for migration, the Blue Tits 
return when confronted with the sea and flocks of 
hundreds of birds land in the lighthouse garden. On 
such occasions, many Blue Tits are trapped for 
ringing while relatively few are migrating. A good 
example was 6 October 1993, when 1716 Blue Tits 
were ringed (highest number ever), but only around 
1100 were actually seen migrating (Nils Kj ellen , 
pel's. comm.). 

The hesitation to cross the sea may lead Blue Tits 
to stay a week or more around Falsterbo before 
continuing migration. Although retraps were not 
registered, the general experience was that relatively 
few birds were retrapped. More likely, the birds 
returned further inland, and once they did so, they 
did not come back. Return migration was well doc
umented by Persson (1972a) on the basis of trapping 
figures from Ljunghusen, c. 10 km E of Falsterbo. 
Recently, a study on the same subject, based on 
ringing recoveries, showed that the mean direction 
of recoveries ten days or less after ringing was 
significantly different from the mean direction after 
more than ten days (Akesson et al. 1996). This 
pattern was valid in a wide spectrum of passerine 
migrants , including Blue Tit, and the general conclu
sion was, that birds return inland in search offavour
able resting sites before continuing migration. In 
Blue Tits, the body mass was also significantly 
lower in return migrants than in forward migrating 
individuals (Akesson et al. 1996). The average time, 
12 days , between ringing at Falsterbo and retrapping 
at Stigsnres, Denmark, only 100 km away, also 
indicates that the birds obviously rested on some of 
these days , but they may very well have done so on 
either side of the Strait of Oresund. 

Age and sex distribution 

The significant correlation between the number of 
first-year (lK) Blue Tits in one autumn and the 
number of second-year (2K) Blue Tits the next year 
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(Figure 5) indicates that if a bird has migrated once, 
there is a higher probability that it will migrate again. 
The number of 1K birds in one year will, of course, 
to a certain degree influence the number of 2K birds 
next year, but if expected lack of food is one of the 
main reasons for migration, then mortality among 
1K birds should be relatively higher in years with 
strong migration. 

The overrepresentation of 1 K birds and females 
(Table 3) is known from other studies of Blue Tits 
(Ehrenroth 1976, Smith & Nilsson 1987) and irrup
tive species (Hilden 1974). The ratio between 1K 
birds and adults was 8.8: 1 among females and 31.9: 1 
among males. 

The biased age/sex distribution may be explained 
by the "hypothesis of dominance", which means that 
the strongest and dominant individuals (here: adult 
males) maintain their territories and the weakest 
(here: 1Kfemales) migrate (Smith & Nilsson 1987). 
This was also supported by the increasing propor
tion of males with increasing numbers of migrating 
tits (Figure 7), caused by high population density in 
combination with low food access ability. The worse 
the conditions, the more males migrated, as they 
could no longer successfully compete for food . 

Recoveries 

Blue Tits ringed as nestlings or as 1K birds and 
retrapped at Falsterbo in autumn showed the same 
average migratory direction (SW), while the mean 
distance between ringing sites and Falsterbo was 
somewhat longer in 1Ks. As to direction, one must 
have in mind, that Swedish Blue Tits can only 
originate from areas to the north and east of Falster
bo, because of its geographical location, i.e. the 
direction from a Swedish ringing site to Falsterbo 
will always be between 180 (south) and 270 degrees 
(west). 

The difference in distances probably only shows 
the different locations of ringing sites during breed
ing time and migration time, respectively. The nest
lings were ringed in forest areas, mainly in the 
southernmost part of Sweden, whereas the 1K birds 
were ringed at ringing sites mainly along the coasts. 

Not only the abundance of birds, but also of 
ringers, may influence the recovery patterns. The 
number of Blue Tit nestlings ringed in each Swedish 
county (Hin) were checked and the recovery rates 
from recaptures at Falsterbo were calculated . As 
expected, the chance of recapture at Falsterbo de
creased with the distance to the breeding area. How
ever, there were no recaptures at all from two of the 



southern counties (Hallands and Kronobergs Ian). In 
these counties very few Blue Tit nestlings were 
ringed, rather a consequence of low ringing activity 
than of sparse occurrence of Blue Tits . However, 
there should be little doubt that most Blue Tits 
migrating at Falsterbo originate from the southern 
third of Sweden (Figure 8A) . 

There were no recaptures at Falsterbo of Blue Tits 
ringed in northern Sweden. It is not yet fully known 
if and where Blue Tits from northern Sweden mi
grate. Since they are distributed over a vast area and 
are relatively few in number, not many have been 
ringed and, of course, even fewer have been recov
ered so far. 

There were very few recoveries during breeding 
season of Blue Tits ringed at Falsterbo. Again, this is 
partly depending on ringing efforts, but also on the 
statistical probability of catching a bird that is al
ready ringed. Naturally, this will happen more often 
where many birds are caught, i.e. at migration sites, 
and not when the birds are spread out on the breeding 
grounds. Another reason is the annual mortality in 
Blue Tits of 70-75 %, (Thielemans & Eyckerman 
1975, Pen"ins 1979), which strongly reduces the 
number of birds "available for retrapping" from 
autumn to the following summer. 

The recovery patterns through the year show that 
Blue Tits from southern Sweden migrate to Den
mark and northern Germany in autumn. In winter 
they move a little further to the west and spring 
migration is following either a more westerly route 
than in autumn or, though less frequented, a route 
along the southern coast of the Baltic Sea - Born
holm. Thus the recovery patterns form two loops, 
but these may very well be the consequences of the 
location of points where the birds concentrate on 
autumn and spring migration respectively and where 
ringing activities are carried out. 

What triggers the migration and what makes the 
birds stop? 

As shown in Figure 9, the numbers of migrating and 
ringed Blue Tits depend on the fledgeling produc
tion during the previous breeding season. This is in 
turn dependent on the popUlation size during the 
previous winter (Figure 11). There was an even 
stronger correlation between the winter indices for 
March and the ringing total in the succeeding au
tumn (n=15, rs=0.678, p<0.02, Figure 13A). Conse
quently, the number of migrating Blue Tits especial
ly depends on the population size at the end of the 
previous winter (see also Kallander 1983b). A high 

number of breeding pairs with a moderate number of 
fledged nestlings will probably influence the total 
fledgeling production to a higher degree than a lower 
number of breeding pairs with a large number of 
fledged nestlings. 

This is well illustrated by the two aberrant au
tumns of 1983 and 1991 (cf. Figure 4). In 1983 only 
210 Blue Tits were ringed with an unexpectedly high 
proportion of lK birds (96%). Very likely, this was 
a consequence of a low number of adults, especially 
second-year birds (2K), caused by bad breeding 
results in 1982 (Figures 9, 10). In 1991,4252 Blue 
Tits were ringed with an unexpectedly low propor
tion of lKs (77%). Accordingly, this was probably 
a consequense of a high number of 2Ks, caused by 
very good breeding results in 1990 (Figures 9, 10), 
but also, since there were quite many 3K +s, an effect 
of the very mild winters around 1990. In addition, 
1991 was a bad breeding season for many passerine 
birds , reflected by the exceptionally low autumn 
ringing totals (Karlsson et al. 1992). Even if the Blue 
Tits also had a bad breeding season, there were so 
many pairs making breeding attempts (cf. Figure 10) 
that a relatively high total number of fledged nest
lings was produced. 

The winter indices for October were also signifi
cantly positively correlated with the ringing total for 
the same autumn (n=15, rs=0.629, p<0.02, Figure 
l3B), showing that simultaneously, there were many 
Blue Tits all over southern Sweden. However, the 
correlation with the mean winter indices for the 
succeeding winter was not significant (n=15, 
rs=0.363, p>O.lO) . Since only a relatively small 
proportion of the popUlation migrates , there will be 
a high mortality among the sedentary specimens, if 
the food accessability is low, even in years with 
strong migration. 

Ulfstrand (1962) pointed out, that irruptive-like 
migration of Blue Tits in certain years was related to 
poor Beech Fagus sylvatica mast crops. In this study 
indices on beech mast crops from Grib Skov, Den
mark, 1980-94 were used. They express only the 
beech mast crop in the Danish National Forestry's 
particularly selected stands and not in hedges , edges 
of forests etc., where the crops often are better 
(Flemming Knudsen, pel's. comm.). However, they 
should be useful as an index also for beech mast 
crops in South Sweden, as crops are of similar size 
in large areas (Flemming Knudsen, pers. cOlnm.) . 

There was a significantly negative correlation 
between the annual numbers of Blue Tits ringed at 
Falsterbo and the size of Beech mast crops (n=15, 
rs=-0.635, p<0.02, Figure 14). However, many Blue 
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Figure 13 . Seasonal totals of Blue Tits ringed at Falsterbo in the autumns of 1980-94 correlated to indices from the Swedish 
Winter Bird Census (Svensson 1996). (A) indices from March 1980-94, n=15, r =0.678, p<0.02, (B) indices from October 1980-
94, n=15, r

5
=0.629, p<0.02. s 

Scesonstotaler aj'blamejser ringm(crket i Falsterbo ej'terarene 1980-94 korreleret til indexji'a Vinteljagelrdkningen (Svensson 
1996). (A) indeksfra marts 1980-94, n=15, r,=0,678, p<0,02, (B) indexji'a oktober 1980- 94, n=15, r,=0,629, p<0,02. 

Tits originate from areas where the Beech is sparse. 
Unfortunately, we have no data on other crops like 
for example in the Birch. Nevertheless, low food 
accessability seems to be an important factor for the 
onset of strong migratory movements in the Blue Tit. 
In large parts of Europe, migration of Blue Tits 
depend on the size of beech mast crops. When the 
Beech mast crops differed between areas, corre
sponding differences were noticed in the strength of 
migration (Perrins 1979). 

Figures 11 and 13A-B show, that high winter 
indices mainly occurred in the late 1980s and in the 
1990s, which was a period with extremely mild 
winters. However, a high winter index was not 
necessarily followed by an autumn with a high 
ringing total. In some years, like 1989 and 1992, 
there were extremely rich Beech mast crops (Figure 
14), so even though there were many Blue Tits, they 
did not lnigrate. 

Another interesting year was 1987, with a very 
low index for March and the previous winter, but a 
considerably higher index for October and the suc
ceeding winter. The amount of Beech mast was 
almost the same in 1986 and 1987 (Figure 14), but 
there was a considerable difference in the numbers 
of BlueT its ringed: more than 4000 in 1986 and only 
a little more than 500 in 1987 (Table 1). A reasonable 
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explanation could be that breeding success was far 
better in 1986 than 1987 (Figure 9), which was very 
rainy during the breeding season (H. Kallander, 
pers. comm.) . Another reason could be, that there 
was a higher mortality in the winter of 1986/87 
which was very cold, in contrast to the winter of 
1987/88 which was very mild. 

Blue Tits may estimate the Beech mast crop, or 
some otherfood resource, already in autumn and the 
amount of food in autumn may covary with the 
amount of food in winter (Perrins 1979). The Blue 
Tits may also know from population density the 
anticipated degree of competition for food in winter. 

However, since Beech mast crops often are syn
chronous over large areas, there is an obvious risk 
that migration does not bring the Blue Tits to an area 
where there is more food (Pen'ins 1979). This must 
be true, at least for the Blue Tits passing Falsterbo on 
lnigration, since they stop in Denmark, where for 
instance the Beech mast crop should be similar to the 
one in southern Sweden and where they must com
pete with the local Danish populations. The most 
probable explanation, why the migration stops al
ready on the Danish islands, is that the somewhat 
milder winters in Denmark make the food more 
easily accessible to the Blue Tits and there might of 
course be other food sources, of which we know 
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the autumns of 1980-94 correlated to Beech mast crop (index 
0- 7; n=15, r,=-0.635, p<0.02) . 
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nothing. Finally, it will also be a bit less energy
demanding to spend the winter in a milder climate, 
but since the average differences in temperature 
between western Denmark and southern Sweden are 
quite small , the energy saved should be of little 
importance. 
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Resume 

Efterarstrcekket af blamejse Parus caeruleus ved 
Falsterbo, Sverige 1980-94: populationsforandring
el; trcekm¢nstre og genfundscll1alyse. 

BHimejsen er en art, der hal' 0get betydeligt i Skan
dinavien i l0bet af de seneste artier. Om efteraret 
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trcekker et stort, omend stcerkt varierende, antal 
blamejser ud ved Falsterbo og arten optrceder for
mentligt mere talrigt ved Falsterbo end noget an
detsteds inden for udbredelsesOlmadet. I arene 1980 
-1994 er der i forbindelse med den standardiserede 
ringmcerkning i Falsterbo (55 .23N, 12.49E), blevet 
ringmcerket 49 .021 blamejser om efteraret (11. sep
tember-lO. november; Tabel 1). 

Bade antallet per ar og frekvensen af ar med 
mange trcekkende blamejser i Falsterbo er 0get i 
l0bet af perioden (Figur 9). Dette har bevirket, at det 
totale antal bIamejser ringmcerket i Falsterbo er 
seksdoblet, samt at antallet af genfund og fl'emmede 
kontrollel' er for0get betydeligt. Dette har mulig
gjort denne analyse, der omfatter antal, sceson- og 
d0gnm0nstre og -variationer samt alders- og k0ns
fordeling foruden en genfundsanalyse, der beskri
vel' rekruteringsomTade, tl'cekruter og overvintrings
kval'ter for de blamejser, der passerer Falsterbo om 
efteraret. 

Bade ringmcerkningscifrene og cifrene fra trcektcel
lingerne i Falsterbo er stigende (TabelI) og afspejler 
utvivlsomt, at arten 0ger i antal i den del af popula
tionen, der pas serer Falsterbo pa efterarstrcekket. 
Dette bekrceftes ogsa af, at antallet af ungemcerk
ningel' el' stigende i Sverige (Figur 9) . Ud fra sam
menligninger af materialet med indeks fra de svens
ke tcellinger af ynglefugle (Figur 10) og vinterfugle 
(Figur 11, 13) ses det, at antallet af tl'cekkende og 
ringmcel'kede blamejser afhcenger af antallet udf10j
ne unger, del' igen er afhcengig af populationsst0rrel
sen i den forudgaende vinter. Antallet af trcekkende 
blamejser om efteraret er saledes afhcengigt af antal
let af fugle, del' overlever vinteren og danner yngle
par. 

Antallet af trcekkende blamejser er stcerkt varie
rende fra ar til ar, men signifikant korreleret til 
efterarets ringmcerkningscifre i Hammaro, Sverige 
og Stigsnces, Danmark (Figur 12). Antallet af tl'cek
kende blamejser er signifikant korreleret med antal
let af ungemcerkninger i Sverige og signifikant nega
tivt korl'eleret med st0rl'elsen af fr0scetningen hos 
b0g Fagus sylvatica (Figur 14). Forudscetningen for 
et stort antal trcekkende blamejser i Falsterbo el' 
saledes en god ynglesceson i et ar, hvor del' el' ringe 
fl'0scetning hos b0g. 

Trcekket af blamejse f0lger stort set samme tids
mcessige m0nstel' hver sceson . De midterste 90% 
(5%-95%) af fuglene l'ingmcerkes i perioden 23 
september-23 oktober (Figur 1) og mediandatoen 
for aIle blamejser ringmcerket i arene 1980-94 er 6. 
oktober (Figur 2) . 

Trcekkets forl0b over d0gnet er kendetegnet ved, 



at arten kan tnekke langt op ad dagen og det gennem
snitlige trrektidspunkt afhcenger af tidspunktet for 
solopgang (Figur 3). 

Summen af de tre st0rste dages total udg0r44% af 
arstotalen. Dette procenttal er h0jere end hos lang
distancetrcekkere, men lavere end hos typiske inva
sionsarter (Tabel 2) . Variationskoefficienten (CV) 
pa de arlige ringmcerkningscifre for blamejse er 
ligeledes intermedicert langdistancetrcekkere (lave) 
og de typiske invasionsarter (h0je) (Tabel 5) . 

Samtlige bIamej ser, del' indgar i dette materiale, er 
aldersbestemt til arsunger (lK) eller celdre (2K+) ud 
fra fceldningskarakterer. I 1984 pabegyndtes alders
bestemmelse af de adulte blamejser til toarige (2K) 
eller endnu celdre (3K+), ud fra irisfarve, og i perio
den 1985-94 er 98,6% af de adulte blamejser alders
bestemt pa denne made (Tabel 3) . 

Af det totale antal blamejser er 91,5 % juvenile. 
Andelen af juvenile er stigende med antallet af 
ringmcerkede (Figur 4). Af de adulte fugle er 71 ,0% 
toarige (2K), mens 27 .6% er trearige eller celdre 
(3K+) (Tabel 3) . Antallet af 3K+ fugle per ar viser 
desuden en signifikant stigende tendens. Der er 
ligeledes en signifikant korrelation mellem antallet 
af 1K fugle et ar og antallet af2K-fugle det efterf0l
gende ar (Figur 5). 

Korrelationerne mellem antallet af 1K-fugle og 
andelen af 2K henholdsvis 3K+ af de adulte (2K+) 
henholdsvis et ar og to ar efter, er begge signifikante 
(Figur 6), hvilket indikerer, at ungfugle med succes
fuldt trcek ogsa senere foretager trcekbevcegelser. 
Dette indikerer, at arten er en partiel trcekfugl snarere 
end en typisk invasionsart. 

Allerede i 1981 pabegyndtes k0nsbestemmelse 
ved hjcelp af dragtkarakterer og i perioden 1983-94 
er 99,7% af de ringmcerkede blamejser blevet k0ns
bestemt. Hunnerne udg0r majoriteten af fuglene i 
aIle alderskategorier. Andelen af hanner af de juve
nile fugle udg0r 21,6% (1983-94), mens det hos de 
adulte fugle blot er 7,0% (Tabel 3). 

Der ses en signifikant positiv korrelation mellem 
andelen afhanner, der udg0r 10,7-25,3% affuglene 
fra ar til aI', og efterarets totalfangst (Figur 7). Den 
delvise migration kan forklares af "dominanshypo
tesen", hvilket viI sige, at det er de stcerkeste indivi
der, der kan opretholde territorie og f0lgelig de 

svageste del' trcekker; del' skal saledes vcere ringere 
forhold til stede f0r hannerne, der er dominerende i 
konkurrencen om f0de, tager del i trcekket. 

Frem til og med 1994 er der genmeldt 322 blamej
ser mcerket i Falsterbo, hvilket svarer til en genmel
dingsprocent pa 0,5% og der er kontrolleret 154 
blamejser mcerket pa andre lokaliteter (Tabe14) . 

Genfundene har vist, at de fugle der er ringmcerket 
som redeunger og kontrolleret i Falsterbo er opvoks
et i den sydligste trediedel af Sverige (Figur 8A), 
hovedsageligt i Skane og Blekinge. Fra Falsterbo 
trcekker blamejserne mod sydvest hovedsageligt til 
Danmark og sjceldent lcengere end til Nordtyskland 
(Figur 8B). Genfund fra tre ringmcerkningslokalite
tel' i det syd0stligste Danmark hal' vist, at den gen
nemsnitlige trcektid fra Falsterbo til de tre lokalite
ter, der aIle er beliggende godt 100 km mod sydvest, 
er henholdsvis 12, 14 og 16 dage, men kan forega pa 
tre dage, hvilket svarer til en gennemsnitlig trcekhas
tighed pa cirka 36 kmJdag. 

I I0bet af vinteren trcekker blamejserne mod vest 
til JyIland (Figur 8C), hvilket muligvis kan tilskrives 
de der mildere klimatiske forhold. I I0bet af forars
manederne viser en rcekke genmeldinger fra nord
og 0stvendte spidser i Danmark (Figur 8D), at det 
nordgaende forarstrcek sker ad en vestligere rute end 
efterarstrcekket, hvorfor hele trcekforl0bet tar en 
s10jfeform. Del' ses desuden en spejlvendt s10jfe, 
idet genfund fra 0sters0omradet viser, at et faral af 
blamejserne vcelger en 0stligere rute om foraret end 
om efteraret. 

Det er givet, at st0rrelsen af fr0scetningen hos b0g 
er en vcesentlig faktor for antallet af trcekkende 
blamejser. Med tanke pa, at fr0scetningen som oftest 
er synkron over store Olm'ader kan det undre, at 
blamejserne ikke trcekker videre mod syd, idet sa 
relativt korte trcekbevcegelser som de sydsvenske 
blamejser foretager, ikke f0rer dem til omrader med 
mere f0de og ydermere overvintrer de i et omrade, 
hvor de lokale ynglefugle er standfugle, hvilket rna 
bevirke yderligere konkurrence. Da blamejserne 
ikke fortscetter lcengere mod syd, ma det dog formo
des , at f0degrundlaget er tilstrcekkeligt stort til begge 
delpopulationer og en plausibel forklaring kan vcere, 
at vintrene er mildere og den gi vne f0demcengde 
lettere tilgcengelig i disse egne. 

167 



Stod SOF:s tagelforskning! 
Manga av de undersokningar son1 du kan lasa om i Ornis Svecica eller 

Val' Pagelvarld har tatt ekonorniskt stod fdn Sveriges Ornitologiska 
Forening. Dessa pengar kon1n1er nastan uteslutande fran donationer 

och gavor. 

Vi hal' nyligen beslutat att sjalva bli n1er aktiva pa tagelforskningens 
omrade. En ny forskningskomrnitte hal' bildats. Den hal' tatt i uppgift 
att inte bara stodja befintliga projekt ekononuskt utan ocksa starta nya 

undersokningar. 

For att kunna forverkliga dessa planer behover vi medlelID11arnas 
helhjartade stod. Du kan stodja SOF med donationer pa flera olika satt: 

Med hjalp av storre belopp kan vi inratta sarskilda Imnnesfonder. 
Exelnpel pa sadana fonder son1 redan finns ar Elis Wides fond och 
Gustaf Danielssons fond. Tag kontakt Ined ordforanden, kassoren 

eller generalsekreteraren. 

I salnband Ined dodsfall valjer n1anga att hylla den avlidne n1ed gavor 
till SOF. 

Gavor till SOF:s forskningsfond. Denna fond ar foreningens verktyg for 
att kunna ge bidrag till olnedelbara insatser for att losa olika fdgor. 

Hjalp oss i vart arbete genoln att donera pengar till forskningsfonden. 

Satt in gavan pa SOF:s postgiro 19 94 99- 5 eller 
bankgiro 311-1994. Skriv "Forskningsfonden" pa talongen. 

Rjartligt tack pa forhand! 



ORNIS SVECICA 7:169-173,1997 

The wintering area of Shorelarks Eremophila alpestris breeding in 
Swedish Lapland 

SOREN SVENSSON 

---------------------------------- Abstract ----------------------------------
Although it is known that considerable numbers of Shore
larks winter in the North Sea region , it has also been 
suggested that Scandinavian Shorelarks winter in a south
easterly direction. There are only three previous recoveries 
of ringed birds, only one of them of a bird ringed in the 
breeding area which gave a doubtful recovery in Spain. 
Birds that were colour-ringed on the breeding grounds at 
Ammarnas in southern Lapland have now given eight 
winter recoveries: one in southern Norway, six along the 

Swedish west coast, one in Jutland, and one on Jersey. A 
ninth recovery was made on the Varanger peninsula in 
August. This clearly shows for the first time that the 
Scandinavian Shorelarks winter in the North Sea region 
and not in any unknown area to the south-east. 
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Eight recoveries of colour-ringed Shorelarks breed
ing in southern Lapland confirm for the first time 
that the wintering area is, as most often assumed, 
located in the North Sea region, and not in a south
easterly direction as has also been suggested. 

The Shorelark has declined as a breeding bird in 
Scandinavia during the latter half of this century. 
The decline has been observed both in Finland 
(Hilden 1987) and Sweden (Svensson 1990), and 
seems to have occurred also in northern Norway (the 
Finnmark and Troms population), whereas the iso
lated population in southern Norway seems not to 
have been affected yet (S tueflotten 1994). The Shore
lark is now listed among the "vulnerable" species in 
the most recent Swedish "Red list" (Ahlen & Tjern
berg 1996). A decline has also been observed from 
the mid-seventies among wintering birds in Britain 
(Lambert 1986). 

A study of the species, supported by WWF Swe
den, was started atAmmarnas in southern Lapland in 
1990 in order to determine possible factors causing 
the decline (Svensson et al. 1992, Svensson & Berg
lund 1994), but so far no conclusive evidence of 
impaired breeding performance has been obtained. 
It has been observed, however, that in this particular 
area, where the decline of the Swedish population 

was first observed in the seventies (Svensson et al. 
1984), the decline has continued . 

As a part of the study both adults and nestlings 
were colour-ringed. The main purpose was to reveal 
breeding site fidelity and survival between breeding 
seasons, but the ringing also contributed a number of 
recoveries in the wintering area. As far as I know, no 
other project has been colour-ringing Shorelarks 
before December 1996, when R. Cosgrove started 
ringing in Lincolnshire, England (in litt.). Hence all 
birds recovered before December 1996 must come 
from my project. Recovery no. 9 below, made in 
1997, must also be a bird from Ammarnas since its 
colour combination has not been used in England. 
The study area is located on the mountain Bj orkfj al
let 8-20 Ian northeast to north of Amm arn as (roughly 
within 66°06'N, 16°1O'E - 66°09'N,16°20'E -
66°06'N,16°30'E - 66°01'N, 16°20'E). 

Regrettably we did not use a consistent system of 
colour combinations from the very beginning of the 
project. We always put a metal ring on the right leg, 
most often but not always also a colour ring on that 
leg. On the left leg we usually put two colour rings, 
but sometimes only one. The majority of birds were 
ringed with one metal and three colour rings, but 
some have only one metal and one or two colour 
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rings. In a few cases we ringed a whole brood with 
the same ring combination, one metal and one colour 
ring of the same colour. This means that we cannot 
uniquely identify all recovered birds. But for the 
purpose of this paper, mapping of the wintering area, 
this does not matter. 

The recoveries and identification of the birds 

Since it is notoriously difficult for observers to read 
colour rings correctly in the field, details of the 
recoveries must be provided. They are all described 
below and also shown i Figure 1. 

1. Rr1berg kirke, near Skagen, Jutland (57°44'N, 
10°35 'E). One bird with a red ring on its left leg was 
observed on 27 April 1991. It was one of a flock with 
30 Shorelarks. A flock had been observed near the 
church since October 1990, but it is not known 
whether the colour ringed bird had been a member of 
the flock earlier. Reported by Henrik M¢ller Thom
sen, Aalborg, letter 8 January 1992. 

This bird is one of four young ringed in a nest on 
Mieskat on 22 June 1990 (hatched on 15 June). All 
four young were ringed with one red ring on the left 
leg and a metal ring on the right leg. The ring number 
is one of 2961138-41. 

2. Komagwcr on the Varanger peninsula in 
Firuunark (70 0 15'N, 30°31 'E). This recovery was 
first reported by Sverre Asmar Nilsen, Vads¢ (letter 

Figure 1. Recoveries of Shorelarks ringed 
as nestlings or breeding adults at Ammar
nas in southern Lapland. Star = the ringing 
site. Dots = recoveries in the non-breeding 
season (October-April) . Square = late sum
mer recovery. 

Aterfynd av bergliirkor l11iirkta SOI11 boung
ar eller hiickande adulta i Al71l11arniis i 
sodm Lappland. S(jiirna = l71iirkplats. 
Prickar = atelfynd utan/or hiickningssa
song en (oktober-april) . Kvadmt = ater
/ynd pa SenSOl11l71aren. 
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25 February 1992). The bird was observed on 17 
August 1991, but the colour combination as reported 
(green ring on right leg, metal and red ring on left 
leg) did not exactly correspond with any combina
tion that had been used at Ammarnas. We have 
always put the metal ring on the right leg. If a mistake 
about the legs had been made, two birds were possi
ble candidates: one with yellow and green and one 
with red and green on the left leg, both from the same 
brood. The most likely candidate was the first men
tioned one, since it would be more easy to misread 
the yellow/green combination than the red/green 
one for only green. It was a very surprising recovery, 
since it was made 760 km to the north-east only one 
and a half month after fledging. However, in a letter 
from the Norwegian ringing center at Stavanger 
Museum of 12 December 1996, the recovery was 
confirmed. The reported colour combination (yel
low over green on left leg, red over metal on right leg) 
was one of the five young ringed in a nest on 
Daratjakko on 27 June 1991 (ring no. 2801468). The 
two recoveries were made on the same day very 
close to each other (70 0 15'N, 30 0 31'E and 
70 0 15'N,30o32'E, respectively), hence there is little 
doubt about them referring to the same bird. 

3. Balgo, island nortlnvest of Varberg (57°10'N, 
12 010 'E). This bird was seen on 22-24 October 1991 
(letter from Mikael Nord, Varberg). It had a red ring 
on its left leg and was observed together with 26 



other Shorelarks. This must be one of the birds from 
the same brood as recovery no. 1 above. No other 
birds have been ringed with only a red ring on the left 
leg. There is a slight possibility to misread two red 
rings on the same leg for only one: there is one bird 
with two red rings, but this bird also had a red ring 
over the metal ring on the right leg, which should 
have been observed. 

4. Bjorkdng, 12 km south of Varberg (S7°00'N, 
12 °21 'E). The observation was made on 16 Novem
ber 1993, and the ringed bird was one in a flock of 36 
Shorelarks. It had a red ring on its left and a metal 
ring on its right leg. Also this bird must be one of the 
brood of four since no other birds have been ringed 
with only one red ring. 

5. Noirmont Point, Jersey (49 °10 'N, 2°10'W). 
This was one of three birds seen together on 30 and 
31 October 1992, reported by the Ornithology Sec
tion, Societe Jersiaise (letter of 5 December 1992). 
The ring combination was blue over red on the left 
and blue over metal on the right leg. This bird was no. 
2801479, ringed as nestling on 19 July 1992 on 
Daratjakko. 

6. Nabben, Falsterbo (SS~3'N, 12 °49 'E). This 
Shorelark was observed by John Larsen (also photo
graphed) together with four other birds on 30 Octo
ber 1992. It had blue over metal on the right and red 
over blue on the left leg. It was ringed as nestling on 
Basatjakko on 21 July 1992 (ring no . 2801485) . 

7. Nordhasselbukta, Farsund, Vest-Agdel' 
(S8 °0S'N, 6°37'E). This bird was reported to Sta
vanger Museum, and the recovery was advanced to 
me by Olav J. Runde. The recovery date was 23 
October 1992. The ringed bird was a yearling, one of 
two yearlings together with one adult bird. The 
reported colour combination was light blue over 
metal on the right and red over metal on the left leg. 
The presumed metal ring on the left leg was a white 
plastic ring since we never put a metal ring on that 
leg. The bird was ringed on Basatj akko on 23 July 
1992, being one of fi ve young in a second brood. The 
ring no. was 2801488. 

8. Galtabdck, 10 Ian south ofVarberg (S7 °02'N, 
12 °19'£). This bird had an orange ring over a metal 
ring on its right leg. The left leg could not be seen. 
The observation was made on 8 April 1996 and the 
ringed bird was one in a flock of four. The observa
tion was made by Reino Andersson, Varberg. We 
have not ringed any bird with an orange ring on the 
right leg. It must have been a red ring with somewhat 
faded colour. Then it must be one of eight birds, 
either one of three young ringed on 18 July 1991 or 
one offive young ringed on 1 July 1991, both broods 

on Daratjalcko. This bird was almost five years old 
which explains the faded ring colour. 

9. Morups Tange, c. 8 Ian west-north-west of 
Falkenberg (S6 °SS 'N, 12 °22'£). On 19 October 
1997, Par Sandberg and Christer Andersson, Var
berg, saw five Shorelarks at this traditional locality 
for the species (letter, 19 October 1997). One of 
them had colour rings. The recorded color combina
tion was white over red on left leg, and a metal ring 
on the right leg. Since no colour ring was observed 
on the right leg (all birds now have three colour 
rings), there are two possible individuals, having the 
same combination on the left leg. However, one of 
them, ringed in 1992, also had a blue ring on the right 
leg, and this should have been observed. The other 
bird was ringed on 25 June 1997 near Basatjakko, an 
adult female with four young in the nest. It had a 
black ring above the metal ring on the right leg, a 
colour that is difficult to distinguish on the dark leg 
of the bird. It is almost certain that the recovery was 
of this individual which had metal ring no. 2961217. 

Discussion 

Only three European long-distance recoveries of 
Shorelarks were published in Zink (1975) , and there 
are no further recoveries mentioned in the standard 
handbooks (Glutz von Blotzheim 1985, Cramp 1988). 
Details about two of them are given in Rendahl 
(1964). One bird was ringed at Kuivakangas, Over
tornea, northern Sweden on 18 November 1940 and 
recovered north of Kalmar on the eastern coast of 
southern Sweden on 27 December in the same year. 
The origin of this bird is unknown since it was ringed 
in late autumn, during the migration period. The 
other bird was ringed on Marsfjallet, 80 km north
west of Vilhelmina in southern Lapland on 7 July 
1949. It was reported to have been found at Almonte, 
Huelva in southern Spain on 15 October in the same 
year. Zink (1975) doubted that this recovery was 
correct since it was far south of the normal wintering 
range of the species. The date of the recovery is also 
very early to be so far south which was also observed 
by Rendahl (1964). The third European recovery 
comes from the southern part of the Komi republic 
(61 °41 'N, 53°40'E) in May, being a bird ringed at 
Halle in Germany in January in the same year. The 
recovery is mapped in Zink (1975), with reference to 
a then yet unpublished paper by Stiefel & Tauchnitz, 
which I have not been able to retrieve. This bird was 
obviously on its way to arctic breeding grounds in 
northern Russia. 

The birds from Ammarnas belong to the northern 
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population, being continuous with the one breeding 
in the rest of the mountains northwards and the 
lowlands in northern Norway, northern Finland, the 
Kola peninsula and further east. The new recoveries 
all lie in the sector between south-southwest and 
southwest. This general direction is probably valid 
for the whole population of western Palearctic which 
is indicated by the single bird between Germany and 
northern Russia. Ithas been stated that Scandinavian 
birds migrate southeastwards and that only a small 
proportion reaches Britain (e.g. Lambert 1986). The 
second part of the statment may be true since a 
majority of birds may winter along the western coast 
of Sweden, and in Denmark, northwestern Germa
ny, and the Netherlands. But the first part of the 
statment is almost certainly not true. There is to my 
knowledge no substantiation of migration routes to 
the southeast. The autumn and winter records in 
Sweden are clearly concentrated along the western 
coast; very few birds winter along the much longer 
eastern coast. Hence it is likely that the whole 
Fenno-Scandian population winters in the North 
Sea, Channel, Skagerrak and Kattegat region . 

The Varanger recovery is special. The direction is 
roughly opposite to the other ones. It is also the only 
recovery made before the ordinary appearance of 
Shorelarks during the normal wintering period. In 
southern Sweden Shorelarks are very rare before 
October, and usually any appreciable numbers never 
occur until about 10 October (Svensson 1990). 

I have spent several periods on the breeding grounds 
at Amn1arnas in late August, September and early 
October searching for Shorelarks, but never ob
served a single one. This does not necessarily mean 
that they are absent. They moult during this period 
and may be very difficult to observe since they may 
be almost flightless for some time. But the Varanger 
recovery indicates another possible explanation for 
their absence. They may leave the mountains for 
coastal haunts during late summer and early autumn 
before they move to their final wintering areas in the 
North Sea region . 

The decline of the Shorelark in the westernmost 
part of its northern range is difficult to explain. It still 
remains to be determined if any negative factor 
operates on the breeding grounds. If such a factor 
cannot be found, one must turn to the wintering areas 
in the search of an explanation. There is very little 
information about possible long-term population 
trends east of Scandinavia. In 1994 the Shorelark 
was fairly common at most sites visited by the 
Swedish-Russian tundra ecology expedition (Ro
gacheva et al. 1995). It was absent only at a few sites, 
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such as the Arctic Institute and Wrangel islands. It 
was rare on northern Taymyr, but otherwise typical 
densities ranged between ten and twenty birds per 
ten hours of line transect (Svensson 1995). They 
appeared to be present wherever there were suitable 
habitats in the form of well-drained, sandy soils, for 
example along river banks . In spite of the pausity of 
earlier counts to compare these figures with, it seems 
that the populations of these areas have not suffered 
any drastic declines . 

The recoveries reported here clearly show that the 
wintering area of the Shorelarks from Lapland is 
located in the North Sea region. Thjs means that the 
wintering area of these birds is the same as the area 
assumed to be the wintering area of birds from 
southern Norway. That in turn means that the north
ern, declining population winters in the same area as 
the presumably stable population from southern 
Norway. This may indicate that the factors causing 
the decline in the north must be looked for in the 
breeding grounds in spite of the fact that the studies 
have not revealed any conclusive evidence for that 
explanation so far. 

Reporting colour-ringed Shorelarks 

Shorelarks are now colour-ringed at Ammarnas in 
Lapland in the breeding period and in England 
during their winter stay (start in the winter 1996/97). 
From the winter 1997/98, Shorelarks will also be 
ringed in north-western Germany. It is essential that 
ornithologists carefully examine all observed Shore
larks to see if they are colour-ringed. It is necessary 
to be very careful about recording the precise colour 
and position on the leg of the different rings; all birds 
have now one metal and tlu'ee colour rings . Colour
ringed Shorelarks should be reported to the author or 
to a national Ringing center. 
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Sammanfattning 

Overvintringsomradet jor berglarkor Eremophila 
alpestris som hadar i svenska Lappland 

Det har lange ditt tveksamhet om var de skandina
viska bergHirkorna overvintrar. Det ar val kant att 
berglarkor normalt overvintrar i sodra Norge, !angs 
Sveriges vastkust, pa Jy lland sarnt i nordvastra Tysk
land, Holland och England, d. v.s. i Nordsjoomradet. 
Trots detta har det flera ganger formodats att atmins
tone norra Skandinaviens berglarkorflyttar mot syd
ost. Orsaken till tveksamheten har varit bristen pa 
ringaterfynd. Det har endast funnits tre stycken. En 
fagel marktes i Overtornea den 18 november 1940 
och aterfanns i Kalmar den 17 december sanuna aT. 
Dess hackningsplats ar givetvis okand. En annan 
fagel marktes som unge pa Marsfjallet den 7 juli 
1949 och aterfanns i sodra Spanien den 15 oktober 
samma ar. Detta aterfynd kan knappast vara korrekt, 

och betvivlas ocksa av flera fOrfattare. Ett tredje 
atelfynd ar av en fagel vintermarkt i Halle i Tysk
land, vilken aterfanns under flyttningen i maj i Komi 
i Ryssland, sannolikt pa vag till sitt arktiska hack
ningsorn.rade. 

Under ill"en 1990-1997 har ett stOrre antal berglar
kor, bade adulta faglar och boungar fargmarkts i 
Anunarnas. De har nu givit nio arerfynd i form av 
faltavlasningar. Eftersom det inte skett nagra andra 
fargmarkningar fOre december 1996 (da en del berg
larkor fargmarktes i England, dock med andra farg
kombinationer) maste samtliga aterfynd galla faglar 
som markts i Ammarnas. Atta av aterfynden har 
gjorts i vinteromradet: Raberg kirke vid Skagen pa 
Jylland, Balgo vid Varberg, Bjorkang soder om 
Varberg, Noirmont Point pa Jersey, Nabben vid 
Falsterbo, Nordhasselbukta vid Farsund i Vest-Ag
der, Galtaback soder om Varberg och Morups T::mge 
nordvast om Falkenberg. Fynden visar entydigt att 
de lapplandska berglarkornas overvintringsOlm"ade 
ligger i Nordsjoregionen och att alltsa deras strack
riktning ar at sydvast och inte at sydost. 

Det nionde aterfyndet ar markligare. Det gjordes 
den 17 augusti 1991 och gallde en unge som marktes 
i Ammarnas den 27 juni samma ar. Den aterfanns 
saIedes 760 km at nordost bara nagon manad efter 
det att den blivit sjalvstandig. Detta aterfynd anty
der en fOrklaring till att jag aldrig sett nagon berg
larka i Ammarnas under hosten trots att jag gatt 
mycket i hackningsfjallen i augusti, september och 
bOljan av oktober. Kanske lamnar atrninstone en del 
berglarkor hackningsterrangen fOr att bege sig till 
norska kusten innan de definitivt flyttar soderut. De 
brukar sallan upptrada i stOrre mangder i overvint
ringsomradet eller pa flyttning forran i bOljan av 
oktober. Ett ytterligare stOd fOr att berglarkorna inte 
flyttar at sydost ar att arten ar mycket sallsynt langs 
Sveriges ostkust. De fa fynd som gors dar kan galla 
de fa finska faglar som finns kvar och som i sa fall 
ocksa skulle flytta at sydvast. Att arten val' talrikare 
langs ostkusten fOrr stammer da med att den fOrr 
ocksa var vanligare i Finland men senare rninskat 
drastiskt. 

Foru tom i Ammarnas fargmarks som sagt faglar" 
sedan vintern 1996/97 ocksa i England. Fran vintern 
1997/98 kommer berglarkor ocksa att fargmarkas i 
Tyskland. AlIa far en metallring och tre fargringar i 
indi viduella fargkombinationer. Det ar darfor ytterst 
viktigt att alla observerade berglarkor granskas for 
att se om de ar ringmarkta och att ringarnas farger 
och position pa benen avlases med stOrsta noggrann
het. Rapportering kan ske till fOrfattaren eller till 
Ringmarkningscentralen. 
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Fagelovervakningen 
Den svenska fagelfaunan fbrandras standigt. Nya arter kommer in i landet och 
sprider sig. Andra arter minskar i antal och fbrsvinner. Endast ett fatal av dessa 
fbrandringar ar naturliga. De fiesta beror i stallet pa manniskans olika satt att 

exploatera naturen, framst genom jord- och skogsbruk. Fbr fagelskyddets del ar vi 
mest intresserade av negativa fbrandringar. Tyvarr sker de ofta sa langsamt att de 

uppmarksammas ordentligt fbrst nar en art bbrjar bli hotad. Det ar darfbr viktigt att 
upptacka alia fbrandringar i god tid. Det kan vi gbra genom ordentliga 

ri ksomfattande i nventeri ngar. Sadana i nventeri ngar ar Vinterfagelrakningen och 
Hackfageltaxeringen. 

Dessa inventeringar har pagatt sedan 1975 och resultaten kan du ta del av i SOF:s 
arsbok Fagelaret. 

Bada inventeringarna ar latta att bidra till. Det enda som kravs av dig ar att du 
kanner igen alia faglar pa bade utseende och laten och kan avsatta en halv dag da 
och da. Vinterfagelrakningen kan du delta i under fem olika perioder fran oktober 

till mars, t.ex. under jullnyarshelgen, fbrsta halvan av februari och tva veckor i 
mars. Du kan bbrja utan att ha varit med tidigare under vintern . Det enda du 

behbver gbra ar att valja en rutt, som du fardas ti II fots eller med bi I, och langs 
vilken du har 20 punkter eller stopp pa sadant avstand fran varandra att du inte 
dubbelraknar samma faglar fran olika punkter. Fran varje punkt raknar du alia 

sedda och hbrda faglar under fem minuter. 

Nar sedan varen och sommaren kommer kan du delta i Hackfageltaxeringen. Du 
kan valja mellan tva olika typer av rutter. Den ena typen ar punkttaxering av 

samma slag som vintertid (samma rutt och du viii), d.v.s. du valjer sjalv din rutt. 
Den andra typen ar en kombinerad punkt- och I injetaxering langs en atta 

kilometer lang fast, fbrutbestamd rutt som du far dig tilldelad (fbrutsatt att det finns 
nagon ledig kvar i din trakt). 

Bbrja det nya aret med att ga med i Vinterfagelrakningen! Fortsatt sedan med 
Hackfageltaxeringen i var och sommar! Pa sa satt kan ocksa du bidra till att starka 

bvervakningen av fagelfaunan. Anmal sig genast sa far du anvisningar och 
protokoll. 

Skriv till 
Soren Svensson, Ekologihuset, 223 62 Lund. 
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Forum 

I forsta haftet av Ornis Svecica 1991 gavs en progrwnforldaring som angav att tidskriften inte bara 
skulle innehalla vetenskapliga uppsatser och korta forskningsrapporter utan ocksa diskussion och 
debatt. Programforldaringen har hangt lned pa omslagets andra sida i alla hiiften genom, aren: 
"Tidskriftens mal och inriktning ar att skapa ett forum for primara forskningsrapportel; icleutbyte, 
debatt och brev rorande Sveriges fagelfauna och svensk ornitologi. " Vi har inte sett 117,ycket av det 
senare. Diiljor startar vi hiir en ny rubrik, Forum, som, ar tankt att locka till sig bidrag av lnera albnan 
karakta1'; d. v.s. bidrag som inte ar uppsatser eller korta rapporter omfagelundersokningw: Bidragen 
far handla om snart sagt vad som, heist som, har medfaglw;fagelskydd och ornitologi att gora, inklusive 
kritiska synpunkter pa och diskussion om, sadant som tidigare publicerats i tidskriften, bade i Forum 
och pa annan plats, t.ex. resultat och slutsatser i uppsatserna. Vdlkomna! 

From the start of Ornis Svecica we have read on the second page of the cover: "The aims and scope of 
the journal are to provide a forum for original research reports, communications, debate and letters 
concering the Swedish bird fauna and Swedish ornithology." Nothing of the latter has appeared so far. 
Hence we now start this new section. Forum, is intended to attract contributions with a more general 
content. They may deal with almost anything relevant for ornithology, including critical opinions and 
discussions of matters previously published in Forum, or elsewhere in the journal, such as results and 
conclusions of the research papers . Welcome! 

Ornitoiogins dod - Vart har alia unga 
orntioioger tagit vagen? 

SOREN SVENSSON 

Under de senaste aren har jag aUt of tare fran regio
nalforeningarna hort att det blivit svarare att rela'y
tera yngre ornitologer till fagelskydd och invente
ringar. Ofta hal' arbetet fortsatt att vila pa en karn
trupp av litet aldre personer. 

Nyligen berattade Staffan Rodebrand fOr mig om 
oroande signaler fran USA. Han hade i hostas delta
git i en stor konferens i Kalifornien med ornitologer 
fran de vastliga staterna. Pa ett arbetsmote hade man 
behandlat "ornitologins dod" eftersom man val' all
varligt bekymrad over vad som skuUe handa med 
fagelskyddet pa litet langre sikt. Den allmanna upp
fattningen var mycket entydig. Man upplevde ett 
minskande intresse fOr tagelskadning och ornitologi 
bland de yngre generationerna och staUde darfor 
fragan : Vad kommer att handa inom en inte alltfOr 
avlagsen framtid nar de nu aktiva arskuUarna bOljar 

trappa ner sitt arbete? Man befarade mycket allvar
liga konsekvenser for fagelskyddet oeh fagelover
vakningen . 

Fl'agan ar nu om detta ar en internationeU forete
else. Ar situationen i Sverige likartad? Vandrar ta
gelskadandet mot en attestupa, som kan visa sig om 
nagot decennium eller sa, med drastiskt minskande 
antal fagelskyddare oeh fagelOvervakare? Aven om 
vi inte uppmarksammat detta annu, kan det vara en 
utveekling som dolts av de fortfarande stora oeh 
akti va argangarna av lite aldre fagelskadare . Som ett 
rent faktum har det varit kant sedan lange att SOFs 
medlemskader vari t fOrhallandevis aIdersstigen. VFs 
lasarundersokning 1992 (Var Fagelvdrldnr3, 1993 , 
s. 40-41) visade att de 1800 medlemmar som svara
de hade en me del alder pa ea 42 ar oeh att pensiona
rerna val' fIer an tonaringarna. Bekymret med ung
domsrekryteringen hal' varit ett aterkommande tema 
pa ombudsmotena oeh i styrelsen. Men karnfragan 
hal' ar om det bOljar ga utfOr ordentligt. 

Sjalv sysslarjag som bekant i myeket stor omfatt
ning med inventeringar som kraver deltagande av 
stora mangder fagelskadare, bl.a. Haekfageltaxe-
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ringen och VinterHigelrakningen. Hundratals orni
tologer bidrar arligen till dessa fagelrakningar. Visst 
harjag ibland kant att det varit svart attrekrytera nya, 
yngre deltagare; jag har haft intrycket att det varit de 
nagot aldre som utgjort basen i verksarnheten och att 
det ocksa varit bland dem som den huvudsakliga 
nyrekryteringen skett. Menjag har aldrig undersokt 
om denna kansla haft nagot verklighetsunderlag. 
Orsaken har varit att verksarnheten hittills fungerat 
bra ochjag har fatt god respons bland ornitologerna. 
Antalet deltagare har okat om man ser over hela den 
period som punkttaxeringarna pagatt, d.v.s. sedan 
1975 (Figur 1), och narjag 1996 startade en ny typ 
av inventering, s.k. fasta standardrutter, rekrytera
des omedelbart ett antal nya deltagare vilket resulte
rade i att det 1997 inventerades nastan hundra stan
dardrutterutOverungefar samma antal vanliga punkt
rutter som tidigare. 

Tack yare att inventerarens fodelsear ingar i in
venteringsrutternas identifikationsbeteckning ar det 
mojligt att kartlagga inventerarnas alderssamman
sattning ar fOr ar. Jag har gjort denna analys och 
redovisar resultatet i Figur 2 och 3. Inventerarnas 
genomsnittsalder har okat fran ca 30 ar 1975 till ca 
50 ar 1996 (Figur 2) . Stapeldiagrammen i Figur 3 
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Figur 1. Antale t deltagare i fagelavervakningen 1975-1996. 
De olika delarna av respektive stapel anger antalet deltagare 
fOdda 01 ika decennier !TIed decenniet 00-09 nederst och 70-79 
averst. 

Number of participants in bird l11onitoringj'rom1975 through 
1996. The different bars shOlv the Ilumberofparticipants born 
during different decades, with decade 00-09 at the bottom and 
70-79 at the top. 
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Figur 2 . Inventerarnas !TIedelalder olika ar under perioden 
1975-1996. 

Average age ofparticipants in the census work in 1975-1996. 

visar hur stor procentuell andel av inventerarna som 
vatje ar fran 1975 till 1996 var fOdda under olika 
decennier av nittonhundratalet. 

Andelen inventerare fodda fOre 1910, och som 
alltsa var mellan 65 och 75 ar gamla nar inventering
en startade 1975, minskade naturligtvis och upphor
de 1985. Andelen fodda mellan 1910 och 1919 
okade fram till ungefar 1985 for att sedan stadigt 
minska, och ungefar samma bild ger de som hade 
fodelsar mellan 1920 och 1929. De som ar fOdda 
mellan 1930 och 1939 okade ocksa fOr att bOlja 
minska i andel ungefar 1990, d. v.s. nar de var mellan 
50 och 60 ar gamla. Aldersgruppen fOdda under 
perioden 1940-49 hat· leg at pa ungefar samma hoga 
niva alIa aren. Gruppen fOdda 1950-59 visar en 
marklig utveckling med hog an del i bOljan av peri
oden och sedan en snabb nedgang fOr att sedan oka 
stadigt om an langsamt. Gruppen fOdda mellan 1960 
och 1969 okade snabbt de allra fOrsta aren, d.v.s. da 
de kom upp i de ovre tonaren 1975-1976, men har 
sedan inte fortsatt att oka. Saffilna sak galler de som 
ar fOdda efter 1970. De bOljade upptrada som inven
terare runt 1985, ocksa i ovre tonaren, men har sedan 
inte okat sin andel av inventerarkadern. Den sjun
kande andelen in yen terare fOdda fOre 1940 kompen
seras alltsa inte av de allra yngsta ornitologerna utan 
framst av de som ar fOdda under femtiotalet. 

Sammanfattningsvis al' det alltsa helt klatt att 
yngl'e ornitologel', fOdda efter 1969 och alltsa i dag 
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Figur 3. Andelen deltagare olika ar mellan 1975 oeh 1996 (i 
proeent) fodda under olika deeennier. Deeennierna har marke
rats med 00 till 70 fOr fOdelsdir mellan 1900-09 till 1970-79. 

Proportion (%) participants in 1975-1996 born during diffe
rent decades. The decades are markedfrom 00 through 70 for 
years of birth between 1900-09 through 1970-79. 

yngre an trettio ar, inte rekryteras till inventeringsar
betet i namnvard omfattning. Det galler ocksa de 
som ar fOdda 1960-69 och som alltsa ar i trettioars
aldern eller nagot darover. For de senare finns dock 
en tendens till okat deltagande de allra senaste a.ren, 
vilket kanske ar ett tecken pa att utvecklingen kom
mer att folja bilden fOr femtiotalisterna. Vi konstate
rar att det alltsa fu: fyrtiotalister och arsklasserna 
dfu:omkring som bar upp hela den svenska invente
ringsverksamheten! Ar det ocksa de som bfu: upp 
hela den svenska ornitologin? 

Jag fragar mig darfor om den okande medelaldern 
bland inventerarna speglar ett motsvarande aldrande 
bland SOFs samtliga medlemmar. Tyvarr ar det inte 
mojligt att fa fram sakra uppgifter om detta. Visser-
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ligen efterfragas fOdelsear pa inbetalningskorten for 
medlemsavgiften, men tyvarr hal' mindre an halften 
av medlemmarna meddelat fodelsear. Eva Nordin pa 
SOFs kansli har stallt samman uppgifterna for de 
4858 medlemmar som uppgivit fodelsefu:. Resultatet 
framgar av Tabell 1. 

Den stOrsta skillnaden galler gruppen 1920-49 
med 40% bland medlemmarna mot 62% bland in
venterarna och gruppen 1970-79 med 10% bland 
medlemmarna mot bara knappt 2% bland inventera
rna. Tendensen tilllagre an del inventerare an med
lemmar finns ocksa i gruppen 1950-69. Det finns 
alltsa en klar tendens i siffrorna att en hogre andel av 
de aldre medlemmarna och en lagre an del av de 
yngre ar aktiva inventerare. Detta skulle kunna tol
kas sa att de yngre i mindre grad an de aldre ar 
intresserade av inventeringar. Men denna tolkning 
ar inte pa nagot satt saker. I de senare aldersgrupper
na ingar namligen en storre an del medlemmar som 
rapporterat alder eftersom vi lange haft lagre med
lemsavgift for ungdomar. Det maste rimligtvis vara 
sa att siffrorna i verkligheten ar mer overensstam
mande an i tabellen. Om detta ar riktigt, d.v.s. att 
procenttalen fOr inventerarnas aldersfOrdelning vi
sar alderssammansattningen i SOF i dag, kan det 
mycket val vara sa att de ocksa gor det for hela 
perioden och att SOF-medlemmarnas medelalder 
ocksa okat med ungefar tjugo ar under den senaste 
tjugoarsperioden! Den oundvikliga slutsatsen ar da 
att SOF inte formfu' rekrytera de yngre fagelska
darna. I sa fall ar en ytterligare slutsats, eftersom 
SOFs medlemsantal inte minskat, att det skett en 
kompensatorisk rekrytering av aldre ornitologer 
parallellt med att andelen yngre gMt nero 

Tabelli . Fordelningen pa fOdelsear fOr SOFs medlemmar oeh 
deltagarna i fagelovervakningen 1996. For SOF-medlemmar
na fanns fOdelsdir fOr 4858 personer. 

Per cent members of the Swedish Ornithological Society and 
participants in Swedish bird counts with different year of birth. 
For SOF, year of birth was available for 4858 members. 

Fodelsdir % medlernmar % inventerare 
Year of birth % counters % members 

1910-1919 2,4 2,0 
1920-1929 5,4 12,1 
1930-1939 10,0 18,4 
1940-1949 25,2 32,0 
1950-1959 27,3 22,7 
1960-1969 13,3 11,3 
1970-1979 10,3 1,6 
1980-1989 5,9 0 
1990-1997 0,2 0 
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Aven om den historiska utvecklingen av medlem
marnas alder i SOF inte kan kartHiggas i detalj finns 
god statistik fOr en grupp, namligenjust ungdomar
na. 1976 infardes namligen en kraftigt rabatterad 
medlemsavgift fOr personer som var 21 ar eller 
yngre. Antalet sadana har dfu:efter redovisats i ars
berattelserna. I Figur 4 redovisar jag utvecklingen 
av saval det totala antalet medlemmar (exklusive 
standiga medlemmar och familjemedlemmar) som 
antalet ungdomsmedlemmar. Totala antalet arsbeta
lande medlemmar akade kraftigt mellan 1975 och 
1985. Darefter baljade en langsam nedgang, som 
brats 1991, sannolikt som en fOljd av Var Fagel
viirlds drastiska fOrandring detta ar. Sedan har en 
svag aterhamtning skett. Utvecklingen fOr antalet 
ungdomsmedlemmar har varit helt annorlunda. In
fOrandet av den lagre ungdomsavgiften medfarde 
en kraftig akning sa att vi hade 1000 ungdomsmed
lemmar 1979. Nivan hall sig nagorlunda konstant 
till 1985 (dock samtidigt som det total a medlemsan
talet fortsatte att aka) fOr att sedan minska snabbt till 
bara 500 ar 1990, och pa den nivan har antalet sedan 
stannat. Detta innebar att andelen ungdomsmed
lemmar minskat fran ett maximum pa 15% 1978 till 
bara 5% 1990-1996, en synnerligen dyster utveck
ling. 

Skulle det resonemang jag nu fOrt vara riktigt 
maste det nastan vara sa att vi baljat skanja ett 
minskat fagelintresse bland de yngre generationer
na. Om sa inte ar fallet iir det enda fOrklaringsalter
nativ som finns att de yngre ornitologerna varken ar 
intresserade av inventeringar eller av medlemsskap 
i SOF. I sa fall skulle kanske det rena skadandet, 
artjagandet och artbestamningsfragor utan engage
mang i SOF eller inventeringar vara det som syssel
satter yngre omitologer. Att intresset fOr denna form 
av ornitologi ar stort framgar tydligt av bl.a. VF:s 
innehall och av att fagelrapporterna, inklusive rari
tetsrapporterna, numera i arsboken, vuxit kraftigt i 
omiang. Club300 har ocksa vuxit och ger numera ut 
en fin tidskrift, Roadrunner, i just detta amne. Men 
inte heller detta kan vara nagon huvudfOrklaring 
eftersom antalet medlemmar i Club300 bara ar ca. 
500 stycken och nastan alIa ocksa ar medlemmar i 
SOF. Och man maste ocksa stalla fragan om rekry
teringen till denna form av ornitologi verkligen 
kommer ur ungdomarnas led. Vi var nagra som 
resonerade om detta vid Ottenby under vecka 42 i 
hastas . Vi kunde konstatera att det definitivt inte var 
nagon dominans av ungdomar bland de skadare som 
tranktade efter de just denna vecka franvarande 
rariteterna. Snarare syntes aIdersammansattningen 
ratt val stamma med den som redovisats i tabellen. 
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Figur 4. Utveeklingen av medlemsantalet i Sveriges Ornitolo
giska Forening 1975-1996. Det ovre diagrammet visar antalet 
arsbetalande medlemmar (standiga medlemmar oeh fanUlje
medlemmar ej medtagna). Det mellersta diagrammet visar 
antal medlemmar som fu· yngre an 22 ar. Det undre diagram
met visarungdomsmedlemmarnas proeentuella andel av anta
let arsbetalande medlemmar. 

Development of membership of the Swedish Omithological 
Society 1975-1996. Upper: annually paying members (life 
and family members excluded). Middle : Members younger 
than 22 years. Lower: Proportion (%) members younger than 
22 years. 

Samma bild har jag fatt vid besak i Falsterbo under 
de stora skadarveckorna pa hasten. 

Alltsa: Var finns de yngre ornitologerna och vad 
sysslar de med? Min preliminiira gissning iir att de 



haIler pa att ta slut! Det skulle vara mycket intressant 
om nagon forenings - eller hobbysociologisk forska
re toge sig an denna fraga. Hur ar aldersfOrdelningen 
och tagelintressets profilering i riksforeningen, i 
regionalforeningarna och bland tagelskadare i all
manhet? Och hurutvecklas rekryteringsbasen bland 
ungdomarna i allmanhet ute i skolorna och under de 
fOrsta aren i yrkeslivet eller den fortsatta utbildning
en? Orovackande ar att aven Faltbiologerna har 
drabbats av en rejal krasch. Och jagarna ar oroade 
over en pagaende fOrgubbning inom sina led . Vad ar 
det som hander med naturintresset? Om det finns 
nagon subs tans i den oro som jag refererar i in led
ningen, ar det utomordentligt viktigt att vi tar den pa 
allvar om vi inte om nagot decennium skall behova 
uppleva ett katastrofalt ras fOr fagelskadandet och 
fagelskyddet. 

Detta inlagg ar avsett att vara en lagesbeskrivning 
och ett underlag for debatt, inte ett recept for atgar
der. Att vanda trenden, om den verkligen finns och ar 
sa allvarlig som signalerna tyder pa, ar en svar och 
komplicerad uppgift. Det gors inte i en handvan
ding. Men kunskap om bakgrund och nulage ar 
nodvandig for de visioner som maste skapas och 
fOrverkligas. 

Hjartlig tack till Nils Kjellen och Mikael Rosen, som 
last och givit synpunkter pa manuskriptet, samt till 
flera av mina kolleger fOr diskussioner i amnet. 

Summary 

The death of ornithology - Where have all the young 
ornithologists gone? 

Some disturbing information has been recei ved from 
the United States: rapidly declining interest in orni
thology and bird protection among the younger 
generations. Is this an international trend? I have 
analysed the age composition of the participants in 
the Swedish bird monitoring projects and found that 
the average age has increased from about 30 years in 
1975 to over 50 years in 1996. The vast majority of 
participants belong to the cohorts born in 1930-
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1959. In spite of an increase of the number of 
participants and a considerable turnover, the new 
participants come from the same cohorts and not 
from the younger ones . I also analysed the age 
composition of the members of the Swedish Orni
thological Society (based on a partial sample) and 
found that it was about the same. I also analysed the 
proportion of members younger than 22 years, which 
could be done from 1976 onwards, since a lower fee 
for young people was introduced in 1976. Although 
the total membership has increased, the number of 
young members has declined from 1000 to 500 and 
from 15% to only 5%. 

A still larger decline of membership has been 
observed in the organisation Faltbiologerna (the 
"Field Biologists"), the youth organisation of the 
Swedish Nature Protection Society, formely an im
portant source for recruiting members to the ornitho
logical society and other nature protection organisa
tions. The Swedish Hunters' Association has com
plained repeatedly in theirjournal about the difficul
ty they have in recruiting young people. 

Although it is not possible to be completely cer
tain that the interest in ornithology or birding is 
declining among young people in general (they may 
go birding without engagement in any organisation 
or taking part in bird counts), I doubt that this can 
explain the trend that I have found . It is likely that it 
rather reflects a widespread decline of interest in 
birds and nature among young people. If this is the 
case we may have to face great difficulties for bird 
and nature protection and monitoring within the next 
few decades when the generations of the thirties, 
fourties and fifties successively leave the scene of 
activity. 

Is this an international trend that has not yet been 
fully appreciated by the ornithological and nature 
protection societies? Are we facing a severe loss 
among the people that we will need in the future for 
the vital recruitment of volunteers for nature protec
tion and monitoring? And perhaps more important: 
Are we facing a loss of the population base for 
moulding the public opinion in favour of nature 
protection? 

Soren Svensson, Elwlogihuset, 223 62 Lund. 
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Nya bocker New books 

Linnut-vuosikirja 1996. (TidningenLinnuts :1rs
bok; redaktorer Tapio Solonen och Esa Lammi.) 
BirdLife Finland och Zoologiska Museet, Hel
singfors universitet. 102 sidor. Pris: FIM 100:-. 
Bestalles fran BirdLifeFinland, Box 1285,00101 
Helsingfors. 

Sveriges orntiologiska fOrening har ju haft enorm 
framgang med sin arsbok Fagelaret. Mer an tva 
tredjedelar av SOF-medlemmarna haller sig med 
den och fa.r darmed ett fOrnamligt samlat bibliotek 
over svensk fagelfaunistik och summeringar av 
manga langsiktiga projekt. SOF:s finska motsvarig
het, BirdLife Finland, som utger den fOrnamliga 
tidskriften Linnut, motsvarigheten till Var Fagel
varld, kommer nu ocksa med en arsbok. Dar sam
manfattas en rad av de finska storprojekt som enga
gerar hundratals omitologer over hela landet. 

I Finland liksom i Sverige har man ett fjallgaspro
jekt som bygger pa utplantering. Men sitationen ar 
mycket kritisk. I hela Fennoskandien finns hogst ett 
femtiotal par. I Finland fanns tidigare flera rastplat
ser, men numera finns bara en kvar, vid Oulu. Och 
dar har nedgangen fortsatt fran nastan hundra faglar 
1986 till bara 40 1996. Det stora hotet ar jakt, men 
andra hot nanms ocksa, bl.a. den starka overbetning
en av reno 

A yen i Finland har man projekt for vitryggig 
hackspett och skrantama. Endast ett trettiotal par av 
hackspetten finns kvar. Man har lyckats fa till stand 
skydd fOr nastan half ten av hackningsplatserna, men 
om detta skydd ar tillrackligt arealmassigt ar oklart 
for en sa utglesad starn. Skrantarnan har efter sin 
magnifika populationsokning i Ostersjoomradet 
under stOrre delen av detta sekel sedan 1970 minskat 
ungefar i samma takt i bade Sverige och Finland. 
Den parallella utvecklingen ill: inte att undra over 
eftersom det ror sig om en enda population inom 
vilken faglar och kolonier flyttar runt. Nar det finska 
materialet, som ar mycket detaljerat fran 1984, da 
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skrantarneprojektet startade, delas upp pa olika 
omraden blir bilden splittrad, med okningar i vissa 
och minskningar i andra. Totalt sett ill: det dock fraga 
om en fortsatt nedgang sedan 1984 (ca 20%), nagot 
mindre an i Sverige (ca 30%). 

Havsorn och kungsorn fOljs noga i Finland. Fin
land har liksom Sverige numera en framgangsrik 
och snabbt vaxande havsornstam. Antalet par har 
vuxit fran runt 40 i borjan av sjuttiotalet till over 120 
1996. Lika uppmuntrande ar att bakom okningen 
ligger en okande hackningsframgang. For en sa stor 
fagel som havsornen ar det fenomenala siffror som 
redovisas . Den arliga okningstakten for parantalet 
steg fran 3,6% i bOljan av attiotalet till numera 8,5 %. 
Dar okningstakten ar som allra bast, i Abo och 
Bjorneborgs lan, ligger den i dag pa fantastiska 17% 
per ar! Kungsornen overvakas inte pa sarruna totala 
satt som havsornen, av naturliga skal, eftersom den 
ar sa mycket vanligare. Daremot overvakas hack
ningsframgangen i nara 300 revir. Ungefar 60% av 
paren brukar hacka varje ar, och de hackande paren 
far i snitt en unge per ar, inklusive de icke hackande 
paren en halv unge per ar. Hackningsframgangen 
anses bero pa antalet harar. Man registrerar ocksa 
eventuell fOrfOljelse. LokaltfOrekommer sadan, men 
den har sa liten omfattning att den inte spelar nagon 
roll. 

Fiskgjusen ar en annan framgangsrik rovfagel 
som har positiv trend atminstone i hela Vasteuropa, 
dar den ar val skyddad. UtanfOr Ryssland ar det 
Sverige (3500 par) och Finland (minst 1200 par) 
som har de ojamforligt stOrsta bestanden. Utveck
lingen synes vara positiv over sa gott som hela 
Finland, i genomsnitt ar okningen drygt en procent 
per ar. Sedan 1970 har det ocksa skett en svag okning 
i antalet ungar per par. 

I Finland har man ocksa en imponerande over
vakning av alIa vanliga rovfaglar och ugglor i form 
av vad man kallar "Rovfagelsnatet", ett system av 
hundra stycken rutor om vardera 10xlO km, inom 



vilka amtorornitologer och ringmarkare kontrolIe
rar alIa rovHigelsrevir. Ar 1996 kontrollerades mer 
an 47 .000 tankbara boplatser, varav 9.800 bebodda 
revir med 5.400 bon med hackning! De fiesta rov
faglar och ugglor i Finland hal' langsiktigt stabila 
bestand, smagnagarspecialisterna fOrstass med sto
ra variationer. Av patagliga trender kan man skonja 
okning fOr tornfalk med rekordantal 1996 och ned
gang fOr stenfalk med bottennotering 1996. En del 
arter hal' olika trender i olika delar av landet, t.ex. 
duvhoken som okar i nOlT men minskar i soder. Pa 
en bild visas ett bo av larkfalk i en "holk", en 
plattform med kanter och risbotten uppsatt i ett trad . 
Detta ar kanske nagot att tanka pa aven for stenfalk, 
sarskilt om kraka och fjallvrak skulle fallera som 
bobyggare at denna falk, som inte kan bygga sin a 
risbon sjalv. Arten anses ju vara pa ned gang aven i 
v.u:t land, och med tanke pa den miljo i vilken den 
hackar och pa att bytestillgangen knappast kan ha 
minskat, kan det kanske vara tillgangen pa bon som 
minskat. 

Skogshonsen har fOljts i Finland under lang tid 
med hjalp av vad man kallar vilttrianglar, namJigen 
1450 stycken 12 km langa triangelformade linjetax
eringar. Nu presenteras tathetskartor fOr tjader, orre, 
jarpe och dalripa. Skillnaderna mellan olika delar av 
Finland ar mycket stora. De hogsta tatheterna for de 
olika arterna ar over 7 taglar per kvadratkilometer 
fOr tjader, over 15 fOr orre och jarpe och over 8 fOr 
dalripa. Den senare hal' retirerat markant och numera 
nastan fOrsvunnit fran sodra Finland, troligen pa 
grund av biotopfOrandringar. 

I Sverige har Ringmarkningscentralen nyligen 
startat ett projekt med sma standardiserade ring
markningsstationer som drivs av bl.a. privatperso
nero De har till uppgift att under hela hackningssa
songen med ett fast an tal nat pa fasta platser och med 
ett bestamt antal fangsttimmar bestamda dagar fanga 
och ringmarka samt kons- och aIdersbestamma fag
lar. Iden kommer fran England och syftet ar att 
bestamma den arliga ungproduktionen (andel ung
faglar i relation till gamla) och dodligheten (andelen 
aterfangade nasta ar). Syftet ar alltsa att forfina den 
information m(ln kan ha nytta av i overvakningen 
och darmed kunna fOrklara varfor vissa populations
fOrandringar sker. Sadan verksamhet har pagatt i 
Finland sedan 1986, och man hade 1994 natt upp till 
40 stationer. Tyvarr hal' antalet stationer sedan mins
kat tva ar i foljd sa att det bara val' 30 kvar 1996. 
Kanske ar det ett fOr tungt program i langden att 
fullfOlja fOr enskilda ringmarkare, vilket badar illa 
fOr det svenska programmet, eftersom svensk ihar
dighet i langtidsprojekt erfarenhetsmassigt ar mar-
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kant lagre an finsk. Detta yore beklagligt eftersom 
den typ av data som man efterstravar ar mycket 
vardefull. Man redovisar siffror fOr ungfagelandelen 
fOr sju allmanna arter. De pekar entydigt pa liten 
variation mellan aren trots ganska varierande vader
lekar. 

Det stOrsta antalet sidor och den noggrannaste 
bearbetningen svarar Risto A. Vaisanen och Tapio 
Solonen fOr i sin redovisning av den finska vinterfa
gelrakningen, som nu firar fyrtioarsjubileum! Den 
startade alltsa 1957, nastan tva decennier fOre den 
svenska. Manga av de fOrandringar som vi sett i den 
svenska fagelfaunan har paralleller i den finska fOr 
de gemensamma aren. Det innebar att man fOr manga 
arter torde kunna dra slutsatser om den svenska 
fagelfaunan ill' det finska materialet fOr tiden fore 
den svenska overvakningens start. Mycket i det 
finska materialet hal' sakert ocksa stor relevans for 
norra Sverige, dar var overvakning ar ganska svag. 
De finska vinterrakningarna skiljer sig obetydligt 
fran de svenska. Man raknar fran linjer i stallet fOr 
fran punkter och man har tre perioder i stallet for 
fern . Man hal' arligen haft 300-500 linjer om vardera 
ca 10 km, vilka raknats under perioderna 1-14 
november, 25 december-7 januari och 21 februari-
6 mars . I redovisningen ingar 100 arter, fOr fiera 
kompletterade med data fran hackfageltaxeringa
rna. Totalt sett hal' ungefar halften av de hundra 
arterna okat i antal, ungefar en tredjedel minskat och 
resten fOrblivit mer eller mindre ofOrandrade. Bland 
de snabbt okande arterna aterfinner vi naturligtvis 
blames och gronfink, precis som i Sverige. Grasparv 
och pilfink visar i Finland mycket olika trender, 
kraftig uppgang fOr pilfink (300-faldig okning!) 
men fOr grasparv fOrst en okning och sedan en 
minskning (halvering sedan 1974). Pilfinken visar 
okning aven i Sverige, fast mycket svagare, medan 
grasparven haft ett stabilt vinterbestand sedan 1975 
(diagram finns i Fagelaret 1994). En annan notering 
ar att stenfalken minskat bade som overvintrare och 
hackare enligt dessa rakningar, vilket stammer med 
det ovannarnnda resultatet fran Rovfagelsnatets ytor. 
Arten harju aven visat vikande trend i Falsterbo. Det 
ar nog dags att starta mera ingaende studier av 
stenfalken eftersom denna art tycks vara en av de fa 
rovfaglar som inte visar positiv utveckling i dag. 
Denna uppsats innehaller en mycket stor rikedom pa 
vardefull information som hal' relevans langt utanfOr 
Finlands granser. Kunde jag bara las a litet mer an 
siffror pa finska! 

Det ar bara att gratulera de finska orntiologerna till 
en ypperlig arsbok. 

SOREN SVENSSON 

181 



Omis Svecica 7 (1997) 

loehen Diersehke, 1997: Vorkommen, Habitat
wahl und Habitatnutzung von Ohrenlerchen 
Eremophila alpestris, Berghanfling Carduelis 
flavirostris und Schneeammer Plectrophenax 
nivalis im Wattenmeer. Diplomarbeit angefer
tigt im II. Zoologisehen Institut der Georg-Au
gust-Universitat zu Gottingen. 69 sid. 

Wattenmeer, som del as mellan Danmark, Tyskland 
oeh NederHinderna, utgor ett av Europas viktigaste 
Higelomraden, speeiellt som rast-, ruggnings- oeh 
overvintringsonmlde. Stora delar ar nationlpark el
ler naturskyddsomdlde. Omnldets betydelse fOr gass, 
ander oeh vadare ar valstuderat. Daremot ar ornra
dets betydelse for tattingar daligt kand. Har over
vintrar eller rastar bl.a. berglarka, snosparv, vinter
hampling oeh skarpiplarka i stOrre antal. A yen lapp
sparv fOrekommer om an i mindre antal. 

Denna avhandling ger en detaljerad sammanstall
ning av de tre fOrstnamnda arternas fOrekomst Deh 
villkor, sarskilt i fOrhallande till biotopval, biotop
fOrandringar oeh fOdotillgang. Eftersom de tre arter
na haekar i Skandinavien ar omradet ur var synpunkt 
av vital betydelse for arternas framtid . 

Det omrade som behandlas strackeI' sig fran BH'l
vands Huk soderut nastan till Hamburg vid Elbe
mynningen oeh sedan vasterut till Den Helder. For 
biotopvalsstudierna anvandes ett stort antal mindre 
provytor. 

Eftersom jag sjalv sarskilt intresserar mig for 
berglarka ar det om denna art jag last avhandlingen 
mest detaljerat. Det visade sig att berglarkan till aUra 
stOrsta delen uppehaller sig pa fastlandsstranderna, 
den ar sallsynt innanfOr vallarna men aven pa oarna 
forekommer den ofta bara i mindre antal. Pa rena 
straeklokaler, sasom Blavands Huk oeh Helgoland, 
fOrekommer berglarkan bara under en kort tid, fran 
slutet av september till bOljan av november med en 
utpraglad straektopp i mitten av oktober. Pa over
vintringslokalerna vaxer antalen under hosten oeh 
nar ett maximum under deeember-januari . Redan i 
februari bOljar berglarkorna rora sig norrut fran de 
sydligaste lokalerna oeh i mars ar avflyttningen i full 
gang. 

Diersehke uppskattar berglarkebestandet i hela 
Wattenmeer till 4300-6500 individer, varav 1000-
2000 i Danmark, 1500-2000 i Schleswig-Holstein, 
1500- 2000 i Niedersaehsen oeh 300-500 i Neder
landerna. Om man raknar med att valje bergllirkepar 
har tva till hogst tre ungar med sig i overvintring
sornradet, skulle antalet faglar motsvara ett haekan
de bestand pa 1000-1600 par fOr tva ungar oeh 900-
1300 pal' fOr tre ungar. Eftersom antalet overvintran-
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de berglarkor i Danmark i ovrigt, Storbritannien, 
Norge oeh Sverige sakerligen ar betydligt lagre an 
det i Wattenmeer, skulle hela det fennoskandiska 
bestandet inte uppga till mer an hogst tva tusen par, 
langt under de flesta tidigare uppskattningar. 

En intressant fraga ar om studien visar nagot som 
kan fOrklara berglarkans nedgang. Ett myeket smalt 
biotopval ar tydligt. Faglarna upptradde nastan en
balt pa farbetade saltangar (ej sotvattensangar) oeh 
i den vagpaverkade strandzonen. De agnade nastan 
all tid at fodosok, under midvintern nastan 90% av 
tiden. A yen om inga detaljerade fodostudier gjor
des, verkade fron av Salicornia vara en nyekelfOda, 
vilket stammer val med tidigare uppgifter. Dierseke 
lutar at att nedgangen orsakats av krympande al'ealer 
saltstrandangar, sarskilt sedan 1960-talet da berg
llirkorna minskade kraftigt. Mellan 1966 oeh 1990 
hal' inte mindre an 43.000 ha, tidigare huvudsakligen 
saltstrandangar, vallats in oeh blivit obrukliga for 
berglarkor. 

Joehen Diersehke kommer att fortsatta studierna 
av berglarka, bl.a. genom fargmarkning . Studier i 
overvintringsomradet ar myeket viktiga eftersom 
hittills utforda studier i haekningsomradena inte 
kunnat visa pa nagot som kan fOrklara artens ned
gang. Kanske kommer vi sa smaningom att kunna 
fOra i bevis att overvintringsmojligheterna i Watten
meer ar vad som avgor om vi i framtiden kommer att 
fa behaIla berglarkan som haekfagel i Skandinavien. 

SOREN SVENSSON 

Glutz von Blotzheim, U . N & Bauer, K . M . 1997. 
Handbuch der Vogel Mitteleuropas. Band 14/1-
III. Passeriformes (5 :e delen) . AULA-Verlag. 
Wiesbaden. Pris: DM 684:-. 

loch med publieeringen av det fjortonde bandet av 
"Handbueh der Vogel Mitteleuropas" ("Handbueh" 
i det fOljande) sa har ytterligare en handboksserie 
natt komplett utgivning. Hela 31 ar hal' forflutit 
sedan det forsta bandet, som behandlade lommal'
flamingo, publieerades. Artmonografierna i de se
naste volymerna kan dador inte jamforas med dem 
i de forsta volymerna. Trenden har gatt mot aUt 
ornfangsrikal'e sammanstallningal' av kunskapen om 
de olika arterna. Som expempel kan namnas att 
bofinken behandlas pa 99 sidor i det sista bandet 
medan ormvraken erhoU55 sidor i det fjarde bandet 
oeh storlommen 10 sidor i forsta bandet. 

Pa handbokssidan finns aven ett engelsksprakigt 
alternativ - Birds of the Western Palearetie (BWP), 



Oxford University Press - som utkommit med 9 
band 1977-1994 oeh likasa ar komplett. Vid en 
recension av sista bandet av Handbueh ar det sale
des oundvikligt att jamfora med BWP. Dessutom 
kommer jag inte att i detalj granska det sista bandet 
utan sanarare betrakta verket som helhet. BWP 
behandlar fagelarter over ett storre geografiskt 
omrade (Vastpalearktis) an det tyska verket (I stort 
sett Kontinentaleuropa) oeh BWP innehaller saIe
des fIer arter an Handbueh. Nar det galler mangden 
information per art dder emellertid det omvanda 
fOrhallandet. Somjamforelse till siduppgifterna ovan 
kan namnas att BWP behandlar storlommen pa 6 
sidor, ormvdken pa 14 sidor oeh bofinken pa 26 
sidor. Nu ar sidorna stOrre i BWP an i Handbueh, 
men kontrollerat fOr detta kvarstar faktum att Hand
bueh innehaller mer informatiom per art an BWP. 
For den trangbodde kan namnas att i bokhyllan 
upptar BWP 43 em, medan Handbueh kraver 91 em 
hyllutrymme. 

Ytterligare en viktig skillnad mellan de tva bok
verken ar att BWP innehaller farplanseher pa i stort 
sett alIa arter som behandlas i texten (nagra fa 
sallsynta gaster undantagna) oeh planseherna visar 
olika kon, aldrar oeh raser. Farplanseherna i Hand
bueh ar myeket sparsamt forekommande, ja rent av 
sallsynta. BWP fungerar darfor battre som "faltgui
de" an Handbueh. I band 14 av Handbueh finns 
endast 6 fiirgplanseher som illustrerar utfallda ving
ar hos bo- oeh bergfink oeh dornhene med kons- oeh 
alderskaraktarer, tva planseher over raser av gd
oeh snosiska, samt tva planseher over framforallt 
ju venila faltsparvar. Planseherna i Handbueh ar spar
smakade, men korrekta oeh utmarkta som handbok
sillustrationer. Fargplanseherna i BWP haller en 
myeket ojamn standard beroende pa att ett stort antal 
konstnarer anlitats , medan planseherna i Handbueh 
utfOrts endast av tva illustratorer. Handbueh inne
haller aven ett stort antal tusehteekningar (betydligt 
fIer an i BWP) som illustrerar beteenden av olika 
slag, sasom aggresiva interaktioner, spel oeh par
ning. Dessa teekningar ar av myeket stort yarde oeh 
kan ofta anvandas direkt vid etologiska studier for 
att klassifieera beteenden. BWP innehaller aven 
fargfotoplanseher pa agg, vilket utgor ett viktigt 
referensmaterial. 

En typisk artmonografi i Handbueh behandlar 
artens utbredning, geografiska variation, faltkanne
teeken (med draktbeskrivningar), morfologi (med 
mattuppgifter), ruggning, laten (med originalsono
gram), haekningsbiotop, bestand oeh bestandsut
veekling, fIyttning (ofta med aterfyndskartor), over
vintringsbiotop, populationstathet, fortplantning, 
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haekningsframgang, overlevnad oeh livsliingd, be
teenden, samt fOdoval. En ganska fy llig beskri vning 
om vaIje art alltsa. 1nformationen som medtagits hal' 
vuxit till den grad under aren som verket utgivits (se 
ovan) att de senare banden i serien av praktiska skal 
delats upp i tre delar (boeker). I det sista bandet (no. 
14) har man aven inkluderat en speeialartikel om 
finkars energetik. Det l3:e bandet inleddes med en 
ganska lang artikel om skogsdoden i eentraleuropa 
oeh hur den paverkat fagelfaunan . Dessa utvikning
ar tel' sig en smula malplaeerade i Handbueh oeh 
hade pass at battre som artiklar i reguljara tidskrifter. 
De ar fOrmodligen ett utslag av den tysk-sehweizis
ka sammanstallaI'niten som drivkraft med malet av 
total fullstandighet. Med det sista bandet foljer aven 
ett litet hafte med korrigeringar (mest tryekfel) till 
banden 11-l3, samt korrigeringstillagg till tidigare 
volymer. 

Band 14 innehaller dessutom en sammanstallning 
av annan ornitologisk litteratur nar det galler hand
backer oeh uppslagsverk, faltbestamning, fotogui
del', ruggning, ljudkasetter, fIyttning, beteenden oeh 
naringsval. Hal' saknar jag dock fIera viktiga verk 
som borde tagits med. Bland uppslagboekerna sak
nas t.ex. den engelska "Dictionary of Birds". Dess
utom ges en litteraturfOrteekning nar det galler ut
bredning oeh populationsstorlek land for land. 

Vad skall man da ha handboeker som Handbueh 
oeh BWP till? Som bestamningslitteratur hal' nog 
den hal' typen av backer spelat ut sin roll. Den av 
faltbestamning intresserade ornitologen kan hitta 
vad han/hon behover bland den strida strom av 
speeiallitteratur over geografiska omraden eller art
grupper som publieeras, boeker som normalt ar 
battre uppdaterade an handboekerna nar det galler 
de senast upptaekta subtila bestamningsknepen. 
Handboekerna hal' dock sin styrka nar det galler 
systematisk beskrivning av geografisk variation oeh 
raseI'. Nej , styrkan hos handboekerna ligger i den 
stora mangden information nar det galler faglarnas 
biologi oeh beteenden. For forskaI'en utgor de en 
guldgruva oeh erbjuder stora mojligheter att snabbt 
testa ideer oeh hypoteser, aven om man i ett senare 
skede sjalvfallet maste uppsoka originalkallorna. 
Jag lovar, har nagot av minsta intresse publieerats 
om faglar i t.ex. en svensk regionaltidskrift sa finns 
det med i Handbueh. Detta galler inte BWP. 

Vilken handbok skall man da kopa om valet star 
mellan Handbueh oeh BWP? Problemet ar val att 
man redan valt, nar man en gang bOljade kopa 
boekerna. Sjalv valde jag BWP en gang i tiden, mest 
p.g.a. att den var ny i slutet av sjuttiotalet oeh att man 
annonserade flitigt fOr den i Var Fagelvarld. En 
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faktor att vaga in ar ju spnlket, som i de fiesta fall 
troligen talar emot Handbuch. Hade jag borjat kopa 
en handbok nu, hade jag dock anda valt Handbuch, 
mest darfor att jag som forskare fMt forandrade 
behov nu jarnfort med fOr 20 ar sedan. Det ar bara att 

gratulera redaktorerna Urs Glutz von Blotzheim och 
Kurt Bauer, som efter mer an 30 ar gMt iland med ett 
magnifikt arbete. Man undrar dock i sitt stilla sinne 
vad de nu skall syssla med. 

ANDERSHEDENSTROM 
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Rattelse Correction 

Grenmyr, U. 1997. Sex differences in recovery pattern and migratory direction of Goldcrests 
Regulus regulus ringed in northern Europe during autumn migration. Ornis Svecica 7:81-90 

In the Figure 5 caption on page 86 the two P-values were inversed (the same error is found in the 
Swedish translation of the caption, in the Result section on the same page, and in the Swedish 
summary). The enor does not affect any conclusions. The correct figure caption is as follows: Short 
time recoveries in the British Isles of Goldcrests, 30 males and 5 females, ringed in Denmark, 
Sweden and Finland during autumn migration (P=0.0002, Binomial test, expected ratio of 55% 
males respectively P=O.OOOO, Binomial test 2-tailed, expected ratio of 50% males). 
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Nya doktorsavhandlingar New dissertations 

Redaktor Editor: S. Akesson 

Klas Allander 1995. Parasite Impact on Re
productive Success in the Great Tit, Parus 
major. Filosofie doktorsavhandling, Zoologis
ka Institutionen, Uppsala Universitet. ISBN 91-
554-3610-2 

Det ar ingen tvekan om att parasiter spelar en stor 
roll i Utglars !iv. En nyligen utkommen bok anvande 
over 100 sidor bara till en ytIig beskrivning av 
fOrekomsten av parasiter hos H'tglar (Clayton och 
Moore 1997, Host-parasite evolution) . Trots detta 
har parasiter spelat en underordnad roll inom ekoIo
gisk forskning pa fagel. En orsak till detta kan ha 
varit forestallningen att samevolution mellan parasit 
och yard ofta medfOrde en minskning av parasitens 
virulens, sa att den enbart har en begransad effekt pa 
vardens overlevnad. Detta ledde t.ex. den beromde 
ornitologen David Lack (1954, The natural regula
tion of aniTnal numbers) att dra slutsatsen att "While 
further evidence is needed, it seems unlikely that 
disease is an important factor regulating the num
bers of most wild birds". 

Nyligen hal' antalet ekologiska studier av parasiter 
pa faglar genomgatt en explosionsartad utveckling. 
Orsaken till detta kan vara flera. Det kan ha berott pa 
insikten att aven (och kanske framforallt) parasiter 
med lag virulens kan ha betydelse fOr populations
reglering, att parasiter kan vara en avgorande selek
tions-faktor som skapar faglars Ii vshistorie-strate
gier eller att pru'asiter ar sjalva kvintessensen i sex
uell selektion genom honligt val. I vilket fall som 
heIst har det medfort en rad studier dar pru'asiter 
visats ha avgorande betydelse fOr faglars reproduk
tion och overlevnad (Clayton och Moore 1997). 
Allanders avhandling ar ett vardefullt bidrag till 
denna utveckling. 

Allanders avhandling handlar huvudsakligen om 
parasiter hos talgoxe. Valet av studieobjekt har inte 
varit slumpmassigt. Val' och en som hal' rensat en 
fagelholk efter hackningen har Iagt marke till de 

enorma mangder parasiter som kan finnas i en gam
mal bob ale (och som tenderar att sprida sig aven till 
ornitologen och dess familjemediemmar!) . Detta 
faktum att haIhackande faglar tvingas ateranvanda 
tidigru'e anvanda bohal ger en ok ad mojlighet fOr 
parasiter att spridas. Det har diiIfor antagits att 
halhackande, liksom kolonihackande faglar, skulle 
vara mer utsatta for parasiter. M¢ller (1989, Oikos 
56) gick till och med sa langt att han menade att 
manga av de resultat som erhallits i studier dar 
holkar rensats varje ar kunde vara missvisande. 
Detta ar en av alla fragestallningru' Allander agnat 
sig at under en mangarig studie av talgoxar och deras 
pru'asiter pa Gotland. 

Avhandlingen bestar av fern uppsatser, varav fyra 
iiI' empiriska studier av parasiter pa talgoxe. Den 
fOrsta uppsatsen ar dock en oversikt som behandlru' 
pru'asiters effekt pa faglru's reproduktion och utgor 
en utgangspunkt for de vidare empiriska studierna. 
En intressant iakttagelse ar att parasiter ofta hal' en 
negativ effekt pa faglars reproduktion. Tyvarr be
handlas inte problemet med att negati va iakttagelser 
(dvs avsaknad av signifikanta samband) tenderar att 
inte rapporteras i den vetenskapliga litteraturen . 
Forfattarna fOreslar ocksa att okad parasitism kan 
vara det pris halhackande faglar far betala fOr mins
kad predation under hackningen. Uppsatsen avsIu
tas med att fOrfattarna formulerar ett ambitiost forsk
ningsprogram: 

"We suggest that any progress in the study of 
passerine reproduction and its relation to parasitism 
relies on adoption of the following research pro
gram: (1) the effect of pru'asites on reproduction and 
interactions between parasitism and nest-site choi
ce, reproductive success and nestling growth should 
be examined in experimental studies, (2) the interac
tion between parasitism and nest-predation should 
be addressed, (3) reaction norms of the life history 
traits of passerine birds to parasite infections should 
be studied by recording reproductive parameters at 
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natural, but experimentally manipulated levels of 
parasitism, (4) effects of parasites on fitness compo
nents of hosts among frequently and less frequently 
infected species should be studied in experiments, 
and (5) defence mechanisms applied by hosts against 
their parasites should be studied both in frequently 
infected species (i.e. colonially-breeding and hole
nestling species) as well as in less frequently infes
ted species of birds (i.e, solitarily breeding and open
nesting species)." 

Den andra uppsatsen ar en studie av fOrekomsten 
av blodparasiter hos talgoxar som hackar pa Got
land. Haematozooer, dvs parasiter som lever i blo
det, ar mycket vanliga hos faglar. Till stor del handlar 
det om protozooer. Blodparasiter ar beroende av 
vektorer, olika former av blodsugande insekter eller 
kvalster, fOr att spridas mellan Higlar. Allander visar 
att blodparasiter fOrekommer hos en mycket stor 
andel av de vuxna talgoxarna: 70-95 % av alIa indi
vider beroende pa ar. Intressant nog okade forekom
sten av paras iter nar faglarna blev aldre medan den 
genomsnittliga infektionen hos varje fagel avtog. 
Detta tyder pa att en okad andel av faglarna utsatts 
fOr par'asiterna, men att faglarna med okande alder 
antagligen bygger upp en immunitet. Det fOrs ocksa 
ett intressant resonemang i uppsatsen om att den 
skillnad som finns i parasitforekomst mellan ar och 
mellan olika geografiska omraden Uamforelse med 
andra studier) beror av skillnader i fOrekomst av de 
olika parasiternas vektorer. Exempelvis saknas i 
stort sett Leucocytozoon majoris helt i Allanders 
undersokningsomrade (0.9% av individer) medan 
70% av talgoxarna i en norsk studie var infekterade 
(Eide m.fl . 1969, Acta Univ. Bergensis). Denna 
parasit ar beroende av en vektor som i sin tur ar 
beroende av rinnande vatten, nagot som i stort sett 
saknas inom Allanders studieomrade. 

Uppsats nummer tre tar upp den logiska fragan om 
blodparasiter har nagon negativ inverkan pa hack
ningsframgangen hos gotlandska talgoxar. Studien 
bygger pa samma material som den fOlTa uppsatsen, 
men nu relateras fOrekomsten av blodparasiter till 
olika matt pa reproduktionsframgang. Ett av dessa 
matt visade sig vara svagt negativt relaterad till 
fOrekomsten av blodparasiter; infekterade talgoxar 
hackar sen are pa sasongen. Eftersom manga under
sokningar visat att sen hackning innebar samre over
levnadsmojligheter for ungar och samre mojlighet 
for de vuxna att producera ytterligare kullar saffilna 
ar eller att rugga, innebar detta att parasiterna har en 
negativ effekt pa hackningen. Ett potentiellt pro
blem med uppsatsen ar att forekomsten av parasiter 
mattes efter hackningens igangsattande, nar ungar-
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na val' ungefar tva veckor gamla. Eftersom Allander 
i en senare uppsats visar att forekomsten av blodpa
rasiter kan vara ett resultat av reproduktions-an
strangning (se nedan), innebar detta att orsakssam
manhanget kan ifragasattas . U ppsatsens resonemang 
starks dock kraftigt av att laggningsdatum enbart 
samvarierade med parsi tfOrekomsten hos honor (som 
star fOr agglaggningen) och inte den hos hanar (som 
liksom honor bor paverkas av reproduktionsans
trangning). Som Allander sjalv papekar, kan en 
sadan hfu' icke-experimentell studie alltid bero pa 
skenbara samband, att faglar i dalig kondition bade 
hackar sent och ar drabbade av parasiter. 

I den fjfu'de uppsatsen harAllander studerat effek
ten av ektoparasiter pa talgoxars reproduktion. Ek
toparasiten ar i det hfu' fallet honsloppan Ceratop
hyllus gallinae som kan fOrekomma i stort antal i 
talgoxars bon . I motsats till den fOrra studien ar detta 
en experimentell studie, For att manipulera mang
den ektoparasiter anvander sig Allander av tva tek
niker. Dels minskar han mangden parasiter genom 
kemisk behandling av befintliga bob alar. Dels fOrso
ker han oka mangden paras iter genom att antingen 
lamna kvar gamla bobalar i holkarna, eller tillsatta 
sparade sadana under det nya boet efter hackningens 
paboljande. Det visade sig dock att forekomsten av 
gamla bobalar inte hade nagon effekt pa fOrekom
sten av honsloppor. Dfu'emot hade den kemiska 
behandlingen en stor effekt pa honslopporna, men 
sammantaget hade behandlingen en mycket begran
sad effekt pa faglarnas reproduktion. Kullstorlek, 
klackningsframgang och ungarnas overlevnad i boet 
pa verkades inte. Under enbart ett a v tre ar paverkade 
behandlingen ungar'nas kondition positivt. I uppsat
sen tar Allander upp en intressant diskussion varfor 
hans resultat skiljer sig fran andra studier som visat 
mer patagliga effekter. Eftersom Allander baserar 
sig pa naturlig mangd ektoparasiter, ar antagligen 
variationen i fOrekomst av parasiter mellan olika 
bon stor. Andra studier har istallet kontrollerat detta 
med artificiell infestation, dvs olika mangder para
siter har tillsats . Mfu'k1igt nog tar han i sammanhang
et dock inte upp sin egen uppsats tillsammans med 
Reija Dufva (i Dufva 1995 Parasites, reproductive 
success and health status in birds), dar de visade att 
honsloppor hade en mer negativ effekt pa ungar's 
tillvaxt nar vaderfOrhallandena under hackningen 
var saffil'e. Allander visar ocksa att det finns ett svagt 
samband att ungar fran behandlade bon overlever 
battre efter bolamnandet trots att konditionen knappt 
paverkades och spekulerar i att detta kan bero pa en 
okad risk att drabbas av blodparasiter nar forekom
sten av blodsugande parasiter ar hog. 



Den sista uppsatsen ar ett lysande bidrag. Uppsat
sen handlar om sambandet mellan parasiter och 
reproduktion, men vander pa orsakssammanhanget 
och fragar sig om en stor reproduktions-anstrang
ning kan medfOra en okad belastning av parasiter, i 
det har fallet blodparasiter. Logiken ar att eftersom 
bade reproduktion och forsvar mot parasiter ar kost
samma aktiviteter maste det finnas en avvagning 
mellan des sa. Allander visar att faglar som fOder upp 
manga ungar drabbas av bade okad frekvens och 
okad intensitet av blodparasiter. Resultaten ar enty
diga. En nagot oklar engelsk studie (Norris m.fI. 
1994,1. Aniln. Eco!. 63) och en elegant Schweizisk 
studie (Richner m.fl . 1995, Proc. Nat!. Acad. Sci. 
USA 92) visar san1IT1a sak, men rimligen har Allan
ders studie genomforts oberoende av dessa. Resulta
tet ar intressant darfOr att det antyder en mekanism 
fOr reproduktionskostnad. Det faktum att en stor 
reproduktionsanstrangning, dvs att fOda upp manga 
ungar, kan leda till forsarnrad overlevnad eller hack
ning pafOljande ar har lange vallat visst huvudbry. 
Sma tattingar som far forsanu'ad kondition forvantas 
kunna bygga upp denna valdigt snabbt och langtids
effekter borde darfor inte finnas, Forsaou'at immun
forsvar och darmed okad parasitbelastning ar en 
mojlig mekanism fOr langtids-kostnader av hack
rung. 

Allanders avhandling ar ett vardefullt bidrag till 
den okade forskningen om parasiters ekologiska 
betydelse hos faglar. Vi kan sakert fOrvanta oss 
manga nya spannande studier av Allander. De flesta 
tidigare studier av parasiter hos faglar har handlat 
om antingen ektoparasiter eller blodparasiter. For
klaringen till detta ar enkel, fOrekomsten av bade 
ekto- och blodparasiter ar relativt latt att kvantifiera. 
Manga studier, inklusive tva i denna avhandling, har 
ocksa visat pa negativa effekter pa faglars fitness 
eller karaktarer som antas vara relaterade till fitness 
av blod- och ektoparasiter. Detta innebar dock inte 
pa nagot satt att faglar inte skulle paverkas negativt 
av andra parasiter. Det vore spannande om forsk
ningen pa faglars parasiter fick en okad bredd i 
framtiden . Dessutom har Allander manga spannan
de studier kvar innan det forskningsprogram han 
sjalv fOreslog ar genomfort. 

HENRIK SMITH 
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Ulf Ottosson, 1997: Parent-offspring relations 
in birds: conflicts and trade-offs. Doktorsav
handling, Ekologiska institutionen, Zooekologis
ka avdelningen, Lunds Universitet. 130 sid. ISBN 
91-7105-086-8. 

At first sight a pair of breeding birds seems to 
provide a handy metaphor for co-operation. Anyone 
that has watched a pair of Pied Flycatchers Ficedula 
hypoleuca hurriedly ferrying insects into a nest box 
to feed their rapidly growing offspring would have 
no difficulties in thinking that they were watching 
different individuals co-operating to achieve a com
mon end. To some extent this would be a reasonable 
conclusion: without the effort of both members of 
the pair the nestlings might well starve, and there is 
in fact good experimental evidence from such spe
cies that two parents are more productive than one. 
However, all is not harmony within the nestbox, and 
an increasing amount of effort by theoretical and 
empirical biologists in the last 30 years has been 
devoted to studying the departures from harmony, or 
conflicts of interest, in such situations. It is to this 
research tradition that UlfOttosson's thesis belongs. 

The framework for the study of evolutionary con
flicts of interests was built by the English biologist 
W.D. Hamilton, and the American R.L. Trivers . 
Hamilton first pointed out, in 1964, that one should 
expect the evolution of social behaviour to be affect
ed by the relatedness (the likelihood of sharing 
alleles inherited from the same ancestor) of pairs of 
interacting individuals. One of the main messages is 
simple: unless two individuals are genetically iden
tical their interests are not identical. Trivers took 
these ideas and (as a graduate student) combined 
them with others to produce two very important 
papers, published in 1972 and 1974, which describe 
the conditions under which one can expect to find 
conflicts within reproduction . That a male and fe
male should have different interests in a reproduc
tive attempt is perhaps not surprising: it is not hard 
to imagine how a male might be selected to exploit 
the care that a female provides for the young, and 
vice versa. The most provocative of Trivers' ideas 
was contained in his second paper, which dealt with 
the idea of conflicts between parents and offspring. 
Since, as Trivers pointed out, on average, parents 
and offspring share only half oftheir genes, they will 
'disagree' over how much care the parents should 
provide for the young. The young will be selected to 
obtain a greater share of parental care than the 
parents are selected to provide, even if by doing so 
they would lower the fitness of their parents or their 
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siblings. Similarly the parents will be selected to 
resist the demands of their offspring, because by 
behaving in a way which is best for the offspring of 
the current brood they may lower their reproductive 
success in the future. These considerations apply to 
all organisms in which parents invest some resourc
es in offspring, but the conflicts are likely to be most 
apparent, most liable to evolutionary change, and 
easiest to study, in organisms where parents provide 
extensive care to their young for a long period. This 
is one of the outstanding features of birds as a class, 
and hence justifies Ottosson's decision to study 
conflicts of interest between parents and offspring in 
Starlings Sturnus vulgaris and Pied Flycatchers 
Ficedula hypoleuca. 

This thesis can be divided into two parts, based 
upon the party from whose perspective the conflict 
between parents and offspring is considered . The 
first part consists of three papers which deal with the 
extent to which variation in egg size and hatching 
asynchrony within and between Starling clutches 
reflect parental strategies (presumably on the part of 
the female) to maximise the fitness of the brood 
while allowing the possibility of brood reduction 
(often meaning that the smallest and last hatched 
nestling dies). An alternative possibility that such 
patterns simply reflect nutritional constraints for the 
female is also considered. 

In the first paper, sources of variation in mean 
egg-size laid by different females , and the effects of 
egg-size on nestling growth are investigated. Mean 
egg mass varied considerably between clutches 
(range 5.93-8.38 g), and much of the variation was 
a characteristic of individual females, since individ
uals laid similarly sized eggs in different years. 
However, the only variable which explained any 
variation in egg size was the weight of the female 
during incubation: females that were heavier had 
laid heavier eggs, and clutches of smaller eggs were 
more likely to be deserted before hatching. Al
though egg mass was related to the mass of hatch
ling starlings, effects of egg mass on nestling size 
and weight at fledging were inconsistent; one poten
tial explanation for this is that clutches of small eggs 
were more likely to experience one or more nest
lings dying after hatching, with the result that the 
selective effects of variation in egg size had already 
largely occurred. 

Paper II describes experimental manipulations 
which investigated whether the smaller size of last 
laid eggs (as found in Starlings) represents an adap
tation to facilitate brood reduction (i.e. increasing 
the chance that the last hatched nestling will be 
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unable to compete with its brood mates), or results 
from a simple nutritional constraint. The problem 
with distinguishing between the two ideas in the past 
has been that smaller size of the last egg, and later 
hatching of that egg have been confounded: this 
study varied both independently, in order to allow an 
investigation of the effects of each in isolation. This 
was done by swapping eggs between nests in order 
to create last laid eggs that would be larger or smaller 
than the others in the clutch, and keeping eggs in 
empty nestboxes (while females tended dummy 
eggs) in order to manipulate hatching asynchrony. 
Both factors were found to affect the growth of the 
last-hatched chick in relation to its nestmates ; al
though the effect of hatching asynchrony was largest 
soon after hatching, its relative importance declined 
until, at 14 days of age (close to fledging) the effect 
of both was equal. Ottosson (and co-author Henrik 
Smith) argue that this pattern supports the idea that 
a relatively smaller last egg is an adaptation to 
facilitate brood reduction, partly because the effect 
of small egg size on nestling growth persisted inde
pendently of the effect of hatching asynchrony, but 
also because supplementary feeding of starlings 
from this breeding popUlation (carried out by Hans 
Kallander and Johnny Karlsson) had no effect on 
relative size of the last egg, suggesting that nutrition
al constraints are unimportant. Thus the reduced 
growth of the last-hatched nestling may result from 
a behaviour by the parents which is adaptive on a 
larger scale. 

In paper III, Ottosson & Smith pelform further 
experiments to assess the plausibility of one of the 
many alternative explanations that have been pro
posed for hatching asynchrony. This hypothesis , the 
'egg-viability' hypothesis, holds that females are 
forced to start incubating before they lay their last 
egg because otherwise a decline in the viability of 
the first laid eggs (due to being 'stored' without 
incubation) 

will reduce their likelihood of hatching. While 
there is evidence for such a 'storage effect' in several 
species including starlings, as this study demon
strates, this may arise simply because the experi
mental manipulations in which a storage effect is 
demonstrated do not allow the female to make brief 
visits to the nest box to warm the eggs. By measuring 
the temperature of the eggs it is shown that even 
from the second egg, the female makes brief visits 
which increase the temperature of the eggs, and 
work with chickens has apparently shown that such 
brief increases in temperature abolish the storage 
effect. Therefore, Ottosson & Smith suggest that the 



storage effect is an experimental artefact, and not 
likely to explain hatching asynchrony in nature. 

Papers I-III have thus dealt with the question of 
how much the female manipulates egg size and 
hatching pattern in order to increase the reproduc
tive value of the entire clutch. There is a clear 
conflict between parents and offspring here, at least 
from the perspective of the offspring that hatches 
from the last laid egg. Yet, these three papers demon
strate that there may be arenas of conflict where one 
of the parties is powerless to influence the outcome 
of the conflict: an unborn nestling presumably can
not influence the time at which its mother starts 
incubating the clutch. The final three papers deal 
with an area where the ability of the two parties to 
influence the outcome of the conflict may be much 
more equal: conflict over parental care and its mould
ing by nestling begging behaviour. 

Paper IV investigates the relationships between 
nestling need and begging behaviour, and parental 
responses to begging behaviour. By videoing nests 
within specially constructed nest-boxes Ottosson & 
Smith show that the begging behaviour of a nestling 
starling affects the probability that it will be fed -
those nestlings that begged most vigorously were 
most likely to be fed, and vigorously begging nest
lings tended to position themselves in front of the 
entrance hole ofthe nestbox. By temporarily remov
ing pairs of nestlings and feeding one while depriv
ing the other of food for a short period, the authors 
are also able to show that begging intensity reflects 
hunger of chicks. Thus these results suggest that 
begging behaviour is both an effective means for 
chicks to compete among themselves for food, and 
obtain food from parents, but also a means of com
munication which is, at least to some extent, honest. 

Paper V is one of the highlights of the thesis. In this 
paper an elegant experimental manipulation is con
ducted which allows Ottosson et al. to investigate 
the extent to which parents can be manipulated by 
nestlings increasing their rate of begging. By attach
ing individual-specific transponders to males and 
females, and performing some electronic wizardry, 
they were able to arrange so that when one member 
of the pair entered the nest-box it always heard a 
recording of begging chicks, thus increasing the 
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intensity of begging experienced by just that parent. 
Using the transponders they were also able to record 
the rate of visiting the nest box by each parent. The 
results show clearly that hearing a higher frequency 
of begging causes the parent to feed the young at a 
higher rate, and that this effect persists throughout 
the whole of the nestling period. Because of the 
expected effect of higher parental effort on future 
survival of the parents, Ottosson et al. argue that 
their experiment provides evidence that by begging 
vigorously, the nestlings are competing with the 
siblings that their parents might produce in future 
breeding attempts. Unfortunately sample sizes are 
insufficient to provide evidence for this argument, 
but the experimental technique is ingenious, and one 
that could be exploited in many future studies . 

Finally, in paper VI, Ottosson explores the little
studied question of what it is that causes a nestling to 
decide to leave the safety of its nestbox when it has 
reached fledging age. One possibility has been that 
because of a conflict of interest between the parents 
and offspring over how long the offspring stay in the 
nest, that parents force the young to leave by reduc
ing the rate at which they feed them inside the box. 
Alternatively, nestlings may leave the box in order to 
obtain a greater share of parental feedings than their 
siblings. Observations of feeding behaviour by par
ents in relation to the timing of nest-leaving by 
young Starlings did not provide evidence for either 
suggestion: in fact nestlings often left just after the 
parents had fed them. As Ottosson suggests, it is still 
possible that conflicts between parents and off
spring, perhaps modified by variation in energy 
requirements by nestlings at different stages, are 
important in determining the timing of nest-leaving, 
but more work is required on this difficult subject. 

In summary, this thesis attacks the problem of 
conflicts between parents and offspring from two 
directions, using a combination of experiments and 
observations, and this breadth of approach is to be 
applauded. The studies described here provide a 
valuable platform for further work, which can poten
tially investigate the likely evolutionary trajectories 
of differing parental and offspring strategies by 
attempting to measure their fitness consequences. 

BEN SHELDON 
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