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ORNIS SVECICA 7:97-106, 1997

Revirtithet och artdiversitet bland faglar hiickande i

Angermanléindsk skogsmark

BIRGER RISBERG

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/km? (median 124 pairs/km?). 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

Abstract

for 36% of the total amount of territories. The lowest
density and diversity was found in clear cuts and plant
stands (90 pairs/km?; 21 different species) while the high-
est was recorded in middle aged stands (165 pairs/km?*; 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.

Birger Risberg, Rodstaringen 43, S-881 33 Sollefted,
Sweden.

Received 12 May 1997, Accepted 15 September 1997, Editor: N. Holmgren

Inledning

Under de senaste tva decennierna har systematiskt
orienterad ornitologisk inventeringsverksamhet i
Angermanland varit mer omfattande &n nigonsin
tidigare. Under aren 1974-1985 pagick hir, liksom
i ovriga landet, ATLAS-inventering med syfte att
kartldgga de hdckande arternas geografiska utbred-
ning. 1973 och 1987 genomfordes kustfagelinvente-
ringar i Angermanland (AOF 1974, Grenmyr &
Holmqvist 1994). Aren 1983-1985 inventerades
fagelfaunan pa myrar i landskapet (Dahlén 1985).
Smirre riktade inventeringar har dven gjorts av
storspov och tofsvipai dkermark (Risberg 1990) och
av ugglor i skogsmark (Risberg 1991).

Under hosten 1987 foddes tanken inom Anger-
manlands Ornitologiska Forening att forsoka forfar-
diga en fagelfauna 6ver landskapet. Befintlig kun-
skap skulle sammanstillas och dokumenteras och
kompletteras med riktade inventeringar inom omra-
den dir kunskaperna ansags alltfor bristfilliga. Hu-
vuddelen (79%; Anonym 1988) av Angermanland
bestar av skogsmark. Kunskaperna om savil artdi-
versitet som revirtithet i denna miljo var 1987 i
hogsta grad begrinsad. Ganska snart fokuserades

darfor inventeringsarbetet mot denna naturtyp.
Ambitionen varattinventera Angermanliindsk ’nor-
malskogsmark”, det vill siga utan sérskild inrikt-
ning mot exempelvis ornitologisktintressanta omra-
den. Detta gjordes for att generera sa allméngiltiga
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 km?, 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 linet medan 12,7% técks av tallskog.
Sammanhingande tallskogar finns framst pa hall-
marker, pa terrasser och asari dlvdalarna samt forna
randdeltan och dodisomrdden som utformades un-
der inlandsisens avsmiltning. Barrblandskogar med
storre eller mindre inslag av 16vtrid ticker 44,7% av
skogsarealen. Rena lovskogar dr ovanliga och be-
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grinsade till ytvidden. De utgor tillsammans endast
3,1%.Landskapets [6vskogsbestind idr koncentrera-
de till brantberg och raviner, strandbérder vid havet
samt striander av sjoar och vattendrag.”
Inventeringsmetodiken har i huvudsak foljt den
revirkarteringsmetod med fasta provytor som fore-
kommer inom Svensk hickfageltaxering (Svensson
1975). Foljande forenklingar har dock gjorts:

® Antalet besok per ruta har reducerats till 2-8.
Svensson (1975) rekommenderar minst 10 be-
sokstillfdllen i sluten skog och minst 8 i 6ppen
terrdng.

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

® Flertalet rutor hade i filt littidentifierbara ytter-
grinser, typ végar, kraftledningar, tydliga skogs-
bestandsskillnader (till exempel avvikande alder).

® Ingen nedre storleksgridns sattes for rutorna.
(Svensson anger hér provytans minimiareal till ca
10 ha i sluten skog och ca 30 ha i 6ppen terréing).
Ingen ruta mindre én 3,5 ha har dock inventerats.

Orsaken till dessa avvikelser fran den gingse revir-
karteringsmetoden var framst brist pa tid. Det fanns
heltenkeltinte personella resurser att genomfora det
antal besok per ruta som Svensson (1975) anger som
onskvirt eller att i forvdg méta upp rutor utan natur-
liga yttergrinser belédgna helt inom storre skogsbe-
stand. Anledningen till att endast fa filtbesok gjorts
fore den 15 maj var dels en medveten styrning till att
koncentrera inventeringsarbetet till den tid da hu-
vuddelen av fagelarterna forvintades vara revir-
hivdande (maj—juni i Angermanland) samt dels p&
att snon och vignitets framkomlighet lokalt forsva-
rar inventeringsarbetet tidigare under aret.

For att effektivisera arbetet och mojliggora efter-
foljande skattningar av totalpopulationer inom f\ng-
ermanland sd delades skogsmarken in i fyra olika sa
kallade huggningsklasser enligt normerna for Svensk
riksskogstaxering:

Klass A+B1: Kalmark+plantskog med medelhojd

under 1,3 m.

Klass B2+B3: Ungskogar med medelhdjd over 1,3
m och med medelstammar klenare
dn 10 cm vid 1,3 m hojd.

Klass C: Medelalders skog. Skogens alder un-
der 6vre gréins for “gallringsbar al-
der”.

Klass D: Aldre skog. Skog som ir ildre #n

medelalders skog.
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Figur 1. Karta 6ver Angermanland med hiickfigeltaxerings-
ytorna markerade (svarta punkter).

Map ofAngerman/and with major towns and the survey areas
(black dots) marked.

Med hjilp av uppgifter fran Svensk riksskogstaxe-
ring (Anonym 1988), om andelen skogsmark per
huggningsklass inom Angermanlandsdelen av Vs-
ternorrlands ldn, kunde sedan erhallna populations-
titheter extrapoleras till att gilla landskapet som
helhet. Hirvid har antagits att dessa andelar dven &r
representativa for hela landskapet Angermanland
som ocksa har forgreningar in i Jimtlands och Vis-
terbottens ldn. Skogstillstdndet vad giller hugg-
ningsklassernas fordelning #r for ovrigt snarlikt
mellan dessa tre 1dn enligt samma kélla.

Varje enskild inventeringsruta inneholl endast
bestandsbildande skog fran en huggningsklass. Ru-
tornas areal bestimdes genom métning med plani-
meter i skogligt, ortonormerat kartmaterial dir be-
stindsgrinser fanns utritade. Arealen mittes i hektar
med en decimals noggrannhet. Inventeringarna har
undantagslost genomforts under morgon- och for-
middagstimmarna. Det har variten striivan att sprida
ytorna nagorlunda geografiskt jamnt 6ver landska-
pet. Detta har dock endast lyckats till viss del.
Landskapet ér stort och till de mest avldgsna delarna
var det mer dn 15 mil enkel vig for ndrmast boende
ornitolog som deltog i inventeringen.

Inriktningen var ocksa att férsoka anpassa antalet
ytor och inventerad areal per huggningsklass efter
den faktiska fordelningen av huggningklasseri Ang-
ermanland enligt Svensk riksskogstaxering (Ano-
nym 1988). Trots ovanstidende begrinsningar vad



Tabell 1. Antalet inventerade héckfageltaxeringsytor (N) och deras totala storlek (ha) férdelade pa huggningsklas-

ser och ar.

Number of surveyed plots (N) and their total area (ha) divided into different cutting classes and years.

1989 1990 1993 1994 Alla ar Total areal skog (ha)
All years i Angermanland

Huggningsklass Total forest area (ha)
Cutting class N area N area area N area N area in Angermt/nlantl
A+B1
kalmark-+plantskog 4 88,2 - - 23,5 2 321 7 1438 187.000
clear cuts+plant stands
B2+B3
ungskog>1,3 m 2 304 - - 15,5 7 1094 10 1553 281.000
young stands>1.3 m
C
medelélders skog 1 4,6 2 322 13,3 8 99,1 12 148,2 520.000
middle aged stands
D
dldre skog 3 352 6 882 358 I 173 12 176,5 581.000
older stands
Samtliga huggnings- 10 1584 8 1194 88,1 18 2579 41 623.8 1.570.000

klasser
All cutting classes

giller provytornas rumsliga fordelning dr det de
deltagande inventerarnas uppfattning att provytorna
utgor ett representativt urval av Angermanl'eindsk
normalskogsmark. I flertalet fall har valetav provyta
gjorts slumpmissigt fran respektive markégares
skogsindelningsregister utan féregaende kinnedom
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 och 1994. Detta utgor 0,4 promille av Anger-
manlands totala skogsmarksareal. Sett till hugg-
ningsklasserinventerades 0,8 promille av kalmarker
+ plantskogar, 0,6 promille av ungskogarna och 0,3
promille av sdvil medeldlders skogar som ildre
skogar. Fordelningen mellan ar och huggningsklas-
ser framgar av Tabell 1.

Taxeringsytorna var spridda dver storre delen av
landskapet (Figur 1), men "vita flickar” fanns fram-
forallt inom den nordvistra delen (Tasjoomradet),
de centrala delarna (Anundsj6/Bredbyn) samtinom
den norddstra delen (Nordmalingstrakten). Antalet
besok per ruta varierade mellan 2 och 8 med ett
medeltal av 3,8. Lidgst antal besok gjordes i hugg-
ningsklass kalmark + plantskog (medel = 2,9 besok

per yta). I 6vriga huggningsklasser gjordes foljande
medelantal bestk per yta: 4,0 i ungskogar, 4,2 i
medelélders skogar samt 3,7 i dldre skogar.

Pa kalmark och i plantskog under 1,3 m medel-
hojd (huggningsklass A + B1) var gulérla, tradpi-
pliarka och buskskvitta de tre vanligaste arterna
(Tabell 2). Dessa utgjorde 62% av de registrerade
revirenidennahuggningsklass (guldrla25%, tradpi-
plirka 19% och buskskvitta 18%). Buskskvitta
patriffades for ovrigt endast i denna bestandstyp.
Revirtiitheten for tridpiplérka var tre ganger hogre
hér 4n i nagon annan huggningsklass. Vadare som
enkelbeckasin och gluttsnéippa registrerades pa nag-
ra ytor dir skogen avverkats i det som dessforinnan
varit sumpskog. Totalt patriffades 21 arter i denna
miljo. Tdthetsvariationen var stor mellan olika prov-
ytor (standardavvikelse 59,8 revir/km?). Lagsta re-
gistrerade tithet var 32,6 revir/km?, Denna ytalag pa
ett nyavverkat men oplanterat hygge som saknade
kvarlimnade trid eller tridgrupper. Hogsta registre-
rade tithet var 230,0 revir/km? Detta objekt var
ocksa nyavverkat men dér hade flera tridgrupper
och enstaka trid ldmnats vid avverkningen. I medel-
tal registrerades 90,4 revir/km?. Medianvirdet var
97,0 revir/km?.

I ungskogar (huggningsklass B2 + B3) var 16v-
sangare, bofink ochrodhake de tre vanligaste arterna
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vilka tillsammans svarade for 48% av antalet revir
hir (16vsangare 28%, bofink 12% och rodhake 9%).
Lovsangaren uppvisade hogre medelrevirtithet i
ungskogar dn i nagon annan bestandstyp. Totalt
patriffades 27 arter i denna milj6. Standardavvikel-
sen vad giller revirtithet mellan provytor var 46,4
revir/km?. I medeltal registrerades 112,0 revir/km?.
Medianvirdet varl12,4 revir/km? minimivirdet 72,7
revir/km? och maximivirdet 228,6 revir/km?.

Aven i de medelélders skogarna (huggningsklass
C) var bofink, 16vsangare 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%). Hir noterades totalt 34 arter.
Standardavvikelsen mellan provytor var 65,4 revir/
km?. I medeltal noterades 165,3 revir/km?. Median-
virdet var 160,2 revir/km?, minimivérdet 99,6 revir/
km? och maximivirdet 311,5 revir/km?.

De ildre skogarna (huggningsklass D) dominera-
des av bofink, rodhake och kungsfagel (39% av
registrerade revir med bofink 20%, rodhake 10%
och kungsfagel 9%). Hir noterades 29 arter. Stan-
dardavvikelsen mellan provytor var 55,9 revir/km?.
I medeltal registrerades 143,9 revir/km? Median-
vérdet var 118,9 revir/km? minimivérdet 97,7 revir/
km? och maximivirdet 272,1 revir/km?. Honsfaglar
ochrovféaglarregistrerades endast i dldre och medel-
alders skog. Den storsta tdtheten av flertalet mesar
och hackspettar aterfanns i de dldre skogsbestanden.

Viigt mot den areella férdelningen av olika hugg-
ningsklasser i Angermanland s& var bofink, 16v-
sangare och rodhake de tre vanligaste arterna i nu
ndmnd ordning. Dessa tre svarade for 38% av samt-
ligarevir (bofink 17%, 16vsangare 12% och rodhake
9%). De tio mest frekventa arterna svarade for 67%
av revirantalet. Genomsnittlig revirtdthet var 138,9
revir/km? (median = 124,4 revir/km?) vilket extrapo-
lerat till Angermanlands skogsmark ger ca 2,2 mil-
joner revir. Totalt noterades 53 arter. Av de 53 arterna
antecknades huvuddelen (33 arter) med férre dn 10
revir totalt inom samtliga inventerade ytor. Av dessa
noterades tio arter for blott ett revir. Endast 16vsang-
are (106 revir) och bofink (121 revir) registrerades
med 6ver 100 revir.

Diskussion

En medeltithet pa 139 par/km? kan tyckas lag i
jamforelse med bl.a. Svensk hickfageltaxering dir
huvuddelen av ytorna holl titheter mellan 250 och
500 par/km? (Svensson 1974). Majoriteten av ytorna
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Tabell 2. Revigtéithet i inventerade provytor samt uppskattat
antal par i all Angermanlindsk skogsmark 1989-1994.

Art Species

Duvhok Accipiter gentilis
Sparvhok A. nisus

Jéirpe Bonasa bonasia
Tjader Tetrao urogallus
Enkelbeckasin Gallinago gallinago
Morkulla Scolopax rusticola
Skogssndppa Tringa ochropus
Gluttsnidppa T. nebularia
Ringduva Columba palumbus
Tornseglare Apus apus

Goktyta Jynx torquilla
Spillkréka Dryocopus martius

Storre hackspett

Tretaig hackspett

Tridpipldrka

Angspiplirka
Girdsmyg
Gulérla
Siddesirla
Jdrnsparv

Rodhake
Rodstjért
Buskskvitta
Stenskvitta
Koltrast

Bjorktrast
Taltrast
Rodvingetrast
Dubbeltrast
Artsangare

Dendrocopos major
Picoides tridactylus
Anthus trivialis

A. pratensis
Trogoldytes troglodytes
Motacilla flava

M. alba

Prunella modularis

Erithacus rubecula
Phoenicurus phoenicurus
Saxicola rubetra
Oenanthe oenanthe
Turdus merula

T. pilaris

T. philomelos
T. iliacus

T. viscovirus
Sylvia curruca



Territorial density in censused plots and estimated number of pairs in all woodlands of Angermanland in 1989—1994.

Par/km? Pairs/km?

Huggningsklass Cutting class

Antal revir
No. no. of territories

ialla i hela

ytor  Angermanland *

A+Bl1 B2+B3 & D Alla in all in all
All areas Angerman/and”

= - - 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 - - - 1 1 (1 000)
- - 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 } 1,7 9 (26 000)
- - - 1,1 0,4 2 (7 000)
17,4 3,2 6,1 s 6,5 48 100 000
1,4 1,3 - - 0,4 4 (6 000)
B - 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 33000
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)

Sortséittning tabell néista sida
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Sortsdttning fran foregdende sida

Par/km? Pairs/km?
Huggningsklass Cutting class

Art Species A+B1 B2+B3 C
Tradgardssédngare S. borin - 39 2,0
Gronsangaare Phylloscopus sibilatrix - - 1,3
Granséangare Ph. collybita - 1,3 4,7
Lovsangare Ph. trochilus 7,0 30,9 25,0
Kungsfagel Regulus regulus - - 13,5
Gra flugsnappare Muscicapa striata - 1,3 4,0
Svartvid flugsnappare Ficedula hypoleuca 0,7 0,6 251
Talltita Parus montanits - 2,6 4,0
Tofsmes P. cristatus - = -
Svartmes P. ater - - 0,7
Talgoxe P. major 0,7 - 34
Tradkrypare Certhia familiaris - - -
Tornskata Lanius collurio 0,7 0,6 -
Bofink Fringilla coelebs 4,9 12,9 29,7
Bergfink F. montifringilla - 3,2 2,0
Gronfink Carduelis chloris - 0,6 -
Gronsiska C. spinus - 0,6 9,4
Grasiska C. flammea - 0,6 0,7
Rosenfink Carpodacus erythrinus 0,7 3.2 -
Dombherre Pyrrhula pyrrhula - 1.3 2,7
Gulsparv Emberiza citrinella 0,7 1,9 -
Ortolanspa. E. hortulana 2,1 = .
Videsparv E. rustica = 2 1,3
Totalt, samtliga arter 90,4 112,0 165,3

Total, all species

* Huggningsklass A+B 1=kalmark+plantskog, B2+B3=ungskog, C=medelalders gallringsbar skog och D=ildre skog.
Cutting class A+B1 = clear cuts + plant stands, B2+B3 = young stands, C = middle aged stands and D = mature stands.

# Totalt antal revir inom landskapet Angermanlands skogsmark extrapolerat frin medeltitheter i denna studie.

Arter inom parentes () noterades med férre &@n tio revir totalt inom samtliga provytor i studien.
Total number of territories in all forest land of the province of Angermanland extrapolated from 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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Antal revir
No. no. of territories

ialla i hela

ytor Angermanland *

D Alla in all in all
All areas Angermanland

- 1.4 9 (21 000)

- 0,4 2 (7 000)
S| 3,7 18 58 000
6,2 16,9 106 270 000
12,5 9,1 42 140 000
5,1 3,5 17 54 000
<) 3,0 15 47 000
7 3.9 20 61 000
2,8 1,0 5 (16 000)
2,8 1,3 6 (20 000)
2.3 2,0 10 32 000
1,7 0,6 3 (10 000)
- 0,2 2 (3 000)
28,3 23,2 121 360 000
4.5 2,9 16 46 000
- 0,1 1 (2 000)
9,1 6,6 31 100 000
0,6 0,5 3 (9 000)
- 0,7 6 (10 000)
4,5 2,8 14 44 000
- 0,4 4 (7 000)

- 0,2 3 (4 000)

- 0,4 2 (7 000)
143,9 138,9 803 2 180 000

i Svensk hickfageltaxering var dock forlagda till
Gota- och Svealand och ddr med en dragning mot
sdrskilt fagelrika biotoper. Sddana fagelrika miljoer
dr t.ex. skogsdungar i akerlandskapet dér revirtithe-
ter pd 4140 revir/km?registrerats (Sjoberg 1994). De
ytor som ingér i foreliggande studie har ddremot
ingen dylik styrning. Tvirtom var mélsittningen att
ytorna skulle vara sd representativa som majligt for
Angermanlindsk skogsmark. Dirfor ingick dven
ytor med for- eller hyggesrensade kalavverkningar
utan ndmnvérd naturhédnsyn, nyréjda ungskogar av
tall, undervixtrojda och nygallrade medelalders barr-
blandbesténd och undervixtrojda dldre skogar. Med
i studien fanns dock ocksa hyggen med god natur-
hidnsyn med vil tilltagna kvarlimnade tradridéer
och tradgrupper, 16vrika och ordjda ungskogar samt
flerskiktade medelalders och #ldre skogar.

Artdiversiteten visar en tendens till att 6ka med
stigande alder pa skogen. Detta visas bland annat av
att de tre vanligaste arternas andel av den totala
revirtitheten i respektive huggningsklass minskar
med Okande alder pa skogen. Dock uppvisar de
medelélders skogarna (huggningsklass C) det stors-
ta antalet registrerade arter. En forklaring till detta
kan vara att de medelélders skogarna ofta hade fler
bestandsskikt #n de dldre. De éldre skogarna hade i
regel gallrats och i flera fall dven undervéxtrojts.
Sédledes dominerades ofta dessa skogar av ett be-
standsskikt bestdende av 15-25 m hoga tridd. Vissa
av de medelélders skogarna hade ocksa gallrats och
undervixtrdjts men det var trots allt vanligare att
dessa skogar hade en storre andel trdd och buskar i
hojder understigande 15 m. En del av dem var helt
ogallrade och undervixtrojda.

Resultaten i foreliggande studie visar béttre Gver-
ensstimmelse med andra studier av norrlédndsk skogs-
mark. Séledes fann exempelvis Ericson (1980) tit-
heter varierande mellan 76-151 par/km? i en studie
av sex olika skogsmiljoer i Reivoomradet norr om
Arvidsjaur. I studien ingick bl a hyggen, ungskogar
och dldre barrskogar. I fem av sex miljoer registre-
rades 76—87 par/km?. Endasti barrnaturskog notera-
des en avseviirt hogre revirtidthet — 151 par/km?.

For de tio vanligaste arterna registrerades i de
flesta fall klart ldgre titheter jamfort med andra
svenska populationsuppskattningar. Detta forhal-
lande dr inte férvanande mot bakgrund av att huvud-
delen av andra studier bedrivits i Gota- och Svea-
land. Kunskapen om revirtitheter i Norrldndsk nor-
malskogsmark har foljdaktligen varit mycket be-
grinsad med ett minimalt underlag fran faktiska
undersokningar. Baserat pa dittillsvarande popula-
tionsstudier ridknade exempelvis Ulfstrand & Hog-
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stedt (1976) med f6ljande medeltitheter per km? for
bl.a. motsvarande geografiska omrade som det som
omfattas av foreliggande studie: bofink 40, 16vséng-
are <50, rodhake 30, kungsfagel 15, gronsiska 5,
tradpipldrka 10, rodvingetrast 3, taltrast 15, talltita 8
samt jarnsparv 8. I Uppland har foljande titheter
uppskattats for de ovan nimnda arterna: bofink 120
par/km? i granskog och 50 par/km? i tallskog, 16v-
sangare < 30 par/km? i barrblandskog, rodhake 60
par/km?i16v-, 16v/barr- och granskogar samt 30 par/
km? i barrblandskogar, kungsfagel 60 par/km? i
granskog och 25 par/km? i barrbland- och 16vblan-
dad granskog, gronsiska 6 par/km?, tridpiplirka
drygt 20 par/km?, rodvingetrast 2 par/km?i barrskog
och 15 par/km? i 16v- och 16vblandad barrskog,
taltrast 13 par/km?, talltita 6 par/km? samt jarnsparv
15 par/km? i gran-, barrbland- och blandskog (Fre-
driksson & Tjernberg 1996). Norr om Arvidsjaur i
Pite lappmark noterade Ericsson (1980) féljande
titheter for de fem vanligaste arterna pa ett kalhyg-
ge: guldrla44,1 par/km?, dngspiplirka 14,2 par/km?,
buskskvitta 6,6 par/km?, rodvingetrast 2,6 par/km?
och grasiska 2,0 par/km?.

For mindre vanliga arter i den Angermanlﬁndska
skogsmarken dr det mer tillfdlligheter om de patraf-
fas eller ej av ett sd pass glest provytenit som det i
denna studie. Exempelvis noterades ett par duvhok
ien av ytorna i den éldre skogen. Uppréknat till att
representera landskapet Angermanland genererar
detta enda duvhokpar 3300 par duvhokar. Sadana
extrapoleringar leder létt till orimligheter. Detta
skulle motsvara halva svenska totalpopulationen
(SOF 1990). Stor forsiktighet bor dédrfor anvindas
vid tolkningen av populationsuppgifterna for min-
dre allmént forekommande arter. Likavél som att ett
revir av duvhok patriffades i en av ytorna kunde ett
par av fjillvrak, ormvrék eller graspett ha tréffats
av’” en provyta och pa motsvarande sitt blivit upp-
riknat. Hela 62% av artantalet patréffades med férre
dn 10 revir totalt sett. Dessa 62% av de patriffade
arterna svarar dock bara for 14% av det totala antalet
revir. Populationsuppskattningar av dessa arter har
satts inom parentes i Tabell 2 dd de bedoms som mer
osikra @n andra och i flera fall torde ha orsakats av
rena tillfdlligheter.

En central fraga vid bedomningen av resultaten dr
inventeringseffektiviteten. Inte minst med tanke pa
de forenklingar jamfort med metodiken i Svensk
hickfigeltaxering, som vi av tidsbrist tvangs gora.
Firre besok per inventeringsyta medfor storre risk
for att revir forblir oupptickta. Denna effekt borde
dock vara mindre i norra Sverige dn i sodra eftersom
héckningssdsongen i norr dr mer koncentrerad i
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tiden. Vissa artgrupper, med tidigt héckande arter
som mesar, trastar och korsnébbar torde vara under-
representerade i resultaten eftersom fa besok gjor-
des fore den 15 maj. Att viihuvudsak valde naturliga
avgrinsningar av ytorna kan misstdnkas ge en drag-
ning at forhojda titheter tack vare kanteffekter. Den-
na paverkan tros dock vara liten. Detta beroende pa
att de flesta naturliga grinser var av typen skogsbil-
vig, annat skogsbestand, ragang mot annan marké-
gare och dylikt. Inte i ndgot fall grinsade ndgon yta
mot jordbruksmark, dir kanteffekten kan forvintas
vara storre. Att provytorna i de flesta fall 4 mindre
dn vad Svensson rekommenderar bedoms inte ha
paverkat resultaten i ndgon ndmnvird omfattning
eftersom alla ytor 1ag i skogsmark. Vi ansag det
dessutom viktigare att ytorna endast bestod av en
besténdsbildande huggningsklass. Att da tillimpa
rekommendationerna i Svensk hickfageltaxering
blir ytterst svért i och med att fa skogsbestand, trots
Norrlandsférhallanden, dr av den storleken Svens-
son rekommenderar. Dirtill kommer att skogsbe-
stand, enligt dagens skogsindelningsrutiner dir de
biologiska produktionsforutsittningarna ges stor vikt,
ytterst sillan dr storre dn 30 ha. Med tanke pa
studiens huvudsyfte ansag vi det ddrfor viktigare att
anpassa storleken pé inventeringsrutorna till dagens
skogsbruk in till riktlinjerna fér Svensk hiackfagel-
taxering.

En viss risk foreligger ocksa for att ndgon provyta
forts till fel huggningsklass. Grinsdragningen i félt
mellan de olika huggningsklasserna kalmark + yng-
re ungskog (A+B1), idldre ungskog (B2+B3) samt
medeldlders skog (C) ir for det mesta litt att gbra da
definitionerna dr distinkta och tydliga. Daremot dr
grinsdragningen mellan medelalders skog (C) och
dldre skog (D) svarare. Vi har i var studie inte
aldersbestimt skogsbestanden, utan har litat till de
skogliga uppgifter som respektive markégare angi-
vit fran sina indelningsregister. I enstaka fall har
provytor klassats om i filt vad betréffar huggnings-
klass dd markégarens uppgifter varit uppenbart fel-
aktiga.

Sammanfattningsvis bedoms de forenklingar vi
gjort vid hickfigeltaxeringen i Angermanland ha
inneburit en viss underskattning av revirtitheten.
Frimst orsakat av det begriinsade antalet faltbesok,
avsaknaden av filtbesok under vissa artgruppers
mestintensivarevirhdvdningstid samt attrevirkarte-
ringsmetoden inte ldmpar sig for vissa arter i skogs-
landskapet.

Syftet med foreliggande studie var att undersdka
revirtdtheten for de mest frekventa arterna inom
Angermanlindsk normalskogsmark. Under inven-



teringens gang gjordes dock vissa intressanta obser-
vationer vad betréffar skogliga atgérders effekt pa
fagelfaunan. Dessa observationer dr av subjektiv
karaktér och saknar mitbara resultat. Nagra obser-
vationer som gjorts kan trots allt vara virda att
nidmnas da fragan dr av stort intresse for savil
fagelskyddet som skogsbruket samtidigt som det
rader stor brist pa vetenskapliga studier inom omré-
det. Séledes tyckte vi oss konstatera att &ven begrin-
sad form av naturhidnsyn vid skogsskotselatgirder,
sdsom t.ex. att kvarlimna enstaka trid eller trid-
grupper vid slutavverkning eller att lata fuktiga och
16vrikare partier i ungskogar forbli ordjda gav savil
storre artrikedom som storre revirtdthet. En grupp
kvarlamnade dldre trdd pé ett hygge kunde innebéra
att storre hackspett, rodstjért och svartvit flugsnap-
pare forekom. Orojda, 16vrika fuktstrak i barrdomi-
nerade ungskogar, kunde hysa exempelvis tridgards-
sangare och drtsdngare. Arter som normalt saknades
ivilrojdatall- eller granungskogar. Om undervixten
kvarldmnats inom delar av ett gallrat medelalders
eller dldre skogsbestand sa var [6vséngare och rod-
vingetrast talrikare.

Erkinnanden

Ekonomiska bidrag for genomférande av studien
har erhéllits fran Alvins fond samt frin Graninge
Skog & Trd AB. Skogsindelningsuppgifter har vil-
villigt stllts till forfogande av bl a Graninge Skog &
Trid AB, MoDo Skog AB och Skogsvérdsstyrelsen i
Y-14n. Foljande personer har pa ett fortjanstfullt sétt
bidragit vid inventeringsarbetet: Tomas Birk, Lars
Bengtsson, Leif Johansson, Urban Grenmyr, Hikan
Lindblom, Kurt Holmkvist, Bengt Sundberg, Borje
Nilsson, Torbjérn Johansson samt artikelforfatta-
ren.

Referenser

Anonym. 1988. Aktuella uppgifter om de svenska skogarna
fran riksskogstaxeringen. Sveriges Lantbruksuniversitet.
Inst. for skogstaxering. Umea.

Dahlén, B. 1985. Fagelmyrar i nordviistra Angermanland.
Grdspetten 5:68-76.

Ericson, L. 1980. En kvantitativ undersdkning av héickfégel-
JSaunan i nagrabiotoper/successionsstadier i den boreala
barrskogen. Exemensarbete vid Skogshdgskolan, Sveri-
ges Lantbruksuniversitet. Umea.

Fredriksson, R. & Tjernberg, M. (eds) 1996. Upplands féglar
— faglar, ménniskor och landskap genom 300 dr. Faglar i
Uppland. Suppl 2. Uppsala.

Grenmyr, U. & Holmgqvist, K. 1994. Kustfigelinventering i
Angermanland 1987. Grdspetten 14:4-46.

Mascher, J. 1990. Angermanlands flora. SBT-redaktionen.
Lund.

Risberg, B. 1990. Hur ménga faglar héickar i Angermanland?
Grdspetten 10:52-60.

Risberg, B. 1991. Angermanlands hickfaglar —ugglor. Grds-
petten 11:39-41.

Sjoberg, L. 1994. Hiéckfégelinventering i en akerholme aren
1989-1993. Skogsstyrelsen rapport 8/1994. Jonkoping.

SOF. 1990. Sveriges faglar. 2:a uppl. Stockholm.

Svensson, S. 1974. Redogirelse for svenska héckfageltaxe-
ringen 1973. Informationsblad nr 4, juni 1974.

Svensson, S. 1975. Handledning for svenska héickfageltaxe-
ringen med beskrivning av revirkarteringsmetoden och
punkttaxeringsmetoden. Zoologiskainst. Lunds Univ. Lund.

Ulfstrand, S. & Hogstedt, G. 1976. Hur manga faglar hickar
i Sverige? Anser 15: 1-32

Summary

Density and diversity of breeding birds in forests 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.

Inall, 41 survey areas with a total area of 623.8 ha
were censused. The mean density was 139 breeding
pairs/km’. Extrapolated to the whole forest area in
the province of Angermanland, this indicates a total
population of 2.2 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 territories. 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, Song Thrush,
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/km? (median = 97.0 pairs/
km?) although the variation was big between differ-
ent areas (min. = 32.6 pairs/km? and max. = 230
pairs/km?).

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/km? (median = 112.4 pairs/km?,
min. = 72.7 pairs/km? and max. = 228.6 pairs/km?).

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/
km? (median = 160.2 pairs/km?, min. = 99.6 pairs/
km? and max. = 311.5 pairs/km?).

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/km? (median =
118.9 pairs/km?, min. = 97.7 pairs/km? and max. =
272.1 pairs/km?). 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 abig 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

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)cm?® (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+0.091cm?® (4-egg clutch) to 1.16+0.079cm?* (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

Abstract

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 Enemar;, Department of Zoology, University of
Géteborg, Medicinaregatan 18, S-413 90 Goteborg, Swe-
den.
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Introduction

The problems related to egg-size variation have
been observed since long (Lack 1968) and its func-
tional significance is still only partly understood,
especially in passerine birds. Both proximate (Slags-
vold 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-layed
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, Jdrvinen
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, Foger & 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 (Perrins 1996).

The aim of this study was to establish the size and
size variation of the eggs in a Treecreeper Certhia
familiaris population, with special regard to (1) the
possible occurrence 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 carried 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 Mind 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 correc-
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 Sdve 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 (r=0.98, n=62,
p<<0.001).

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 for 21 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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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 ciggens profil. Siffrorna
anger virpfoljden. A. Kull med det forst lagda dgget tydligt
trubbigt jimfort med de 6vriga normala édggen. B. Kull med
dgg spetsigare in normalt, med antydan till pdronform.
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Figure 2. Percentage distribution of 533 Treecreeper eggs
across size classes. Class breadth = 0.05 cm’.

Den procentuella fordelningen av 533 tréidkrypardgg pa stor-
leksklasser. Klassbredd = 0,05 cm3.



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

Aggmadtten fran siisongerna 1995 och 1996 (mm, medelviirden for kullarna). n = antal kullar. C.V. = variations-

koefficienten.
Length Léngd Breadth Bredd
Year Mean + S.D. C.V. Range Mean + S.D. C.V. Range
Ar n Medelvcirde % Utbredning Medelviirde % Utbredning
1995 45 16.0 + 0.56 3.5 15.0-17.0 122+ 0.32 2.6 11.5-12.7
1996 30 159+0.49 3.1 14.7-16.6 12.2 +0.28 2.3 11.7-12.7

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

parentheses.

Tridkryparens dggstorlekar, medelvéirden for olika kullstorlekar och dr. Antal égg 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 1.2140.103 1.24+0.084 1.23+0.091
(45) (70) (30) (145)
6 1.18+0.071 1.2140.092 1.20+0.090 1.20+0.087
(72) (137) (124) (333)
7 = 1.15+0.086 1.16+0.075 1.164+0.079
(13) (14) 27

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<<0.001). The mean egg weight +SD of the sample
is 1.26 +0.100 g, and the mean density 1.05 +0.040
g/cm?®. 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/cm? (a pyriform egg) to 1.20 g/cm? (egg with
both ends broad and rounded).

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)
cm?. The egg volumes of the total sample, divided on
clutch sizes and years, are given in Table 2. Obvious-
ly, the mean volume decreases as the clutch size
increases (r = -0.28, n=96, p<0.01). 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 medelstorlek i procent av medelviirdet for kullen i véirpfoliden for undersikta 5- och 6-kullar: n = antal dgg.

Clutch-size

Laying order Vdrpordning

Kullstorlek 1 2 3 4 5 6
%0 96 97 99 104 104
5 SD 4.4 2.1 3.1 2.7 3.0
n 16 16 14 13 21

% 96 98 99 102 103 104

6 SD 3.8 2.7 2.3 29 3.1 3.7

n 28 27 32 37 43 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 procentuella fordelning av de olika éiggen i véirpfoljden enligt deras storleksposition i kullen, ddr 1 betyder

det minsta dgget osv.

Size order within the clutch Number of
Laying order Storleksordning inom kullen _eggs
Vérpordning 1 2 3 4 5 6 Aggantal
S-clutches 5-kullar:
1 57 31 6 0 6 16
2 22 57 14 7 0 16
3 22 8 62 0 8 14
4 0 8 0 54 38 13
5 0 0 19 33 48 21
6-clutches 6-kullar:
1 50 20 13 7 7 3 28
2 14 48 10 14 4 10 27
3 12 12 43 18 15 0 32
4 9 6 9 51 14 11 37
S 5 7 10 10 46 22 43
6 4 4 2 20 15 55 48

r=0.72 (p<0.001, n=80) and 0.64 (p<0.001, 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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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<0.001, n=35) and 0.43 (p<0.001, n=78).



Analyses and discussions

The egg measurements

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 alittle 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 Schonwetter (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 & Viisidnen
1983, Potti 1993), Parus major (Jirvinen & 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
Treecreeperegg (1.05+0.040(SD) g/cm?) is close to
the slightly larger eggs of Troglodytes aedon (first
egg 1.05 +0.068, last egg 1.03 + 0.025) (Kendeigh
etal. 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/cm?®. 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 &
Pryl 1989, Jéarvinen & Viisdnen 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
& Viisdnen 1983).

The egg-size/clutch-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 Parus major population, as
did Horaketal. (1995) in two of the populations they
investigated. However, other authors have reported
no consistent trend at all in this species (Winkel
1970, Jirvinen & Pryl 1989, Jarvinen 1991). On the
other hand, a positive correlation has been found in
Parus 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.
Parus caeruleus (Winkel 1970, Nilsson & Svensson
1993a), Turdus philomelos (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), Spinus tristis (Holcomb 1969),
Quiscalus quiscula (Howe 1976), Corvus corone
cornix (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 of the 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
(Kendeighetal. 1956) and Empidonax minimus with
6.5% in 4-egg clutches (Briskie & Sealy 1990).
Among other investigated resident species, only
Parus montanus shows a moderate increase (Ekman
& Johansson-Allende 1990) whereas no clear trends
are found in other tits such as Parus major (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 (Chicon 1997), Quiscalus quis-
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cula (Howe 1976), Turdus merula (early clutches,
Rydén 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, Rydén 1978, Slagsvold etal. 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 (Enemar 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
period, in combination with the increasing trend, on
average, of the ambient temperature (and food avail-
ability) during the breeding period (Jdrvinen & 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 environmental 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. Day_ = day before the appearance of an egg; b_ = volume change (slope of regression, cm*/egg) from first

to last egg, mean of clutches; b =
clutches.

temperature change (°C/day) of different Day s, mean of the laying period of

Sambandet (r-viirden) mellan dggvolymerna (verkliga och korrigerade) och medeltemperaturen olika dagar fore
daggets viirpning. Day, = dag fore ett éiggs virpning; b, = volymdndringen (cm’/dgg) fran forsta till sista dgg,
medelvérde for kullarna; b = temperaturdndringen (°C/dag) for olika Day , medelvirde for kullarnas véirp-

perioder.
Clutch size 6 5
Kullstorlek
No. of clutches 9 5
Antal kullar
Number of eggs 53 25
Antal dgg
First egg 22-28 April 27 May—4 June
Forsta dgg
Egg volume Actual Corrected Actual Corrected
Aggvolym Verklig Korrigerad Verklig Korrigerad
b, 0.008 -0.013 0.034 0.006
Day b, r r b, i I
1 -0.29 0.30* 0.49%** 0.47 0.53%* 0.49%
2 -0.60 0.11 0.38%%* 0.60 @.56%* 0.62%**
3 -0.70 -0.04 0.23 0.11 0.49* 0.50%
5 -0.76 -0.33* -0.05 0.41 0.11 0.04
7 0.30 -0.14 -0.26 0.72 0.68%#** 0.46*
9 1.20 -0.10 -0.5 1k 045 0,68%** 0.63***

* R R = 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 study 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 ambient
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 som procentuell avvikelse frén med-
elstorleken for kullen, i virpordning for sex par honor, som
inom paren hickade néra varandra och lade forsta dgget
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)cm?, n=29) does not differ from that of
clutches produced in May and early June (1.22 +
0.077 cm?, n=29) (t=1.07, p<0.3).

On the other hand, the correlation between the
clutch means of the 5- and 6-clutches from April
(with 1994 included) and the mean temperature of
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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<0.001, Figure 4). The result is the same
when the two clutch sizes are tested separately,
although significantonly for the 6-clutches (5-clutch-
es: b=0.018,r=0.41,n=16, p<0.2; 6-clutches: b=0.015,
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 5.3—11.6°C) than
during those in May or June (11.2 + 2.17°C, 7.9-
15.1°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, Parus cristatus and P. 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 0.53 and 0.37 (p<0.05),
respectively.

The same analysis using the Treecreeper eggs laid
in April 1996 (first clutches) unveils a highly signif-
icant negative correlation (n=78, r=-0.47, p<0.001),
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 5 is divided
in turn by the factors 0.96,0.97,0.99, 1.04, and 1.04
in the 5-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=66,1=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 1
and mean temperature of the egg forma-
tion period, counted from the day before
the first egg to the day before the last egg.
The equation of the regression line is
y=1.05+0.019x, r=0.485, n=46, p<0.001.
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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 b, (the inclinations of the
regression equations) is presented in Table 5. The
corresponding mean values (b,) are given for the
temperature change during each clutch production
period as measured and calculated for each sequence
of firstdays, 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
inthe 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<0.01-
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

corrected egg sizes increase in the laying sequence.
As expected, both volume parameters are positively
correlated with the ambient temperature. This cov-
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 major a slight
correlation exists mainly during day 5 and day 6
before laying (Ojanen et al. 1981, Jirvinen & Pryl
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 +10°C (but see Nager (1990)). The ambient
temperature affects the egg size in a similar way in
Parus cristatus and P. montanus (Ekman & Johans-
son-Allende 1990), Regulus regulus (Haftorn 1986)
as well as in Turdus merula, 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 (Jérvinen & Ylimaunu 1986, Jérvinen
1991) whereas no relation was found in Hirundo
rustica (Méller 1994, Banbura & Zielinski 1995).
Quite exceptional is Empidonax minimus 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 lastday 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

116

1976, Bryant 1978, Briskie & Sealy 1990, Perrins
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 (Enemar 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) butalso under favour-
able breeding conditions.
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Sammanfattning

Aggens storlek och storleksvariation hos trédkrypa-
ren Certhia familiaris i sydvdstra Sverige

Det forhdllandet att fageldggen varierar i storlek
mellan likstora arter och ofta d4ven inom en och
samma kull har dgnats en betydande uppmirksam-

het i den ornitologiska forskningen under senare
decennier. Resultaten har varit delvis motstridiga,
vilket giller t.ex. variationsmonstret inom kullen
eller storlekens beroende av omgivningens tempera-
tur och tillgdngen pa foda. Detta har i sin tur givit
upphov till mangskiftande tolkningar rérande orsa-
kerna till och anpassningvirdet (“nyttan”) av stor-
leksvariationen hos dggen.

Av denna anledning har variationen i d4ggens stor-
lek beaktats i den forskning Over triddkryparens
biologi, som bedrivs i Gunnebo fritidsomrade med
angrinsade terring, ca 10 km sydost om Goteborg.
Arbetet med tradkryparna paborjades 1982 och hér-
med presenteras den tredje rapporten. Studieomra-
dets natur och féltarbetets rutiner liksom de konst-
gjorda, for tridkryparen sérskilt anpassade boplat-
serna har presenterats tidigare (Enemar 1992). Forst
utreddes virptider och kullstorlekar (Enemar 1992)
varpa studierna under ett par sdsonger dgnades at
ruvningen (Enemar 1995). Sédsongen 1994 lades
mitning av dggen in i filtarbetsprogrammet.

Metoder

De firdiga bona besoktes dagligen for mérkning av
dggen enligt virpordningen med en liten siffra pa
dggets tjockdnda. De fullvérpta kullarna fotografe-
rades under genomlysning. Aggens lingd och bredd
miittes med skjutmatt pa de framkallade fotografier-
na (Figurl) och volymerna riknades ut med hjélp av
en formel. Varen 1996 vigdes de nyvirpta dggen i
samband med mérkningen. D& anvindes en fjdder-
vag, monterad i en plastcylinder som skydd mot
storande vind. Vid jamforelse visade det sig att
dggens variation i volym och vikt féljde varandra
mycket vil, vilket dr att vinta om métningarna i félt
genomfors med tillrdcklig precision.

Resultat

Tradkrypardggen uppvisar viss variation i formen.
Det forekommer attndgotav dggen dr trubbigtibada
dndarna, vilket dr ndgot vanligare for det forst virpta
dgget dn for de ovriga (Figur 1A). Enstaka kullar
uppvisar d4gg som dr spetsigare dn normalt, ibland
med antydan till paronform (Figur 1B).

Aggens lingd och bredd redovisas for tva sésong-
er i Tabell 1. Den utriknade medelvolymen for alla
533 dggér 1,21 cm?. Hur dggen ér fordelade pé olika
storleksklasser visas i Figur 2. Medelvikten for 133
dgg dr 1,26 g. Nér kullstorleken 6kar minskar dggen
istorlek fran ett medelvirde av 1,26 cm?i kullar med
4 dgg till 1,16 cm? i kullar med 7 dgg (Tabell 2).
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Inom kullen okar storleken med i medeltal 8%
frén forsta till sista dgg (Tabell 3). Okningen ir alltsa
ganska obetydlig och endast for ungefir halva anta-
let dgg stimmer nummerordningen i virpfoljden
med platsen i den ordningsfoljd som baseras pa
storleken (Tabell 4).

Analys och diskussion

De ovanndmnda resultaten rorande variationen i
dggstorleken mellan kullar med olika dggantal och
inom kullarna var inte létta att faststélla. Det beror
sjdlvfallet pa att dggstorleken paverkas av en lang
rad faktorer, sdsom honans egenskaper (storlek m
m), revirets kvalitet, vidrets vixlingar, tidpunkt pa
sdsongen, osv. Om omgivningen med dess variatio-
ner i temperatur, nederbord och fodotillginglighet
har betydelse for honans formaga att producera sina
dgg, borde de honor, som héckar ndra varandra och
borjar viarpa samma dag, uppvisa viss samstdmmig-
het i dggens storleksdndring fran dag till dag. Detta
kunde undersokas for sex par honor och resultatet
visas i Figur 3. Som synes 6verensstimmer dndring-
en (0kning eller minskning) i 25 av de mdjliga 29
jamforelserna. Detta talar starkt for att produktionen
av dggen paverkas av vixlingarna i olika tillstand i
omgivningen.

Det omgivningstillstdnd som forst faller i tanken
ar temperaturen. Da det ér kallt gédr mer energi (foda)
at for att héalla honan vid liv, och dé blir det mindre
“over” till 4ggen, som alltsa borde minska i storlek.
Vidare kan 14g temperatur tinkas forsvara fodosoket
vilket skulle ha samma effekt. Om detta stimmer
skulle alltsé ett samband rada mellan dndringarna i
dygnsmedeltemperaturen och dggens storlek. Detta
visade sig ocksd vara fallet for de 46 kullar som
borjade virpas i april under forutséttning att dggets
medelstorlek i kullen jimfors med medeltemperatu-
ren for kullens vérpperiod (Figur 4). Medeldgget
Okar fran ca 1,15 cm?® vid +5°C till ca 1,25 cm?® vid
+12°C. For de 33 kullar som vérptes i slutet av maj
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och bérjan av juni géller ej detta samband. Férmod-
ligen beror denna skillnad pa att den ldgre tempera-
turen i april oftare ligger i ett omrade, som verkar
himmande pa #ggproduktionen, dn vad fallet &r
senare under sdsongen.

Det faktum att dggets medelstorlek i kullarna
samvarierar med omgivningstemperaturen borde
betyda att ocksa det enskilda dggets storlek uppvisar
samma temperaturberoende. Detta var dock knepig-
are att avsloja, bl a beroende pé den stérning som
orsakas av honans ovan ndmnda bojelse att oka
dggstorleken under virpperioden, vilket alltsd mot-
verkar att iggen minskar da temperaturen faller. Om
denna effekt “rdknas bort”, fir man ett positivt
samband mellan #dggstorlek och temperatur, vilket
visas i Tabell 5. Den analys som ligger bakom
tabellens tillkomst ger ocksa till resultat att det dr
temperaturen de tva till tre dagarna fore dggets
vérpning, som har storst inverkan. Detta dr vintat
eftersom det &r just under den perioden, som dgget
tillvixer snabbast.

Avslutningsvis diskuteras problemet vilket an-
passningsvirde eller “nytta”, som ligger i att dggen
blir storre under vérpningens gang. Det gors sanno-
likt att denna tendens #r av virde for hdckningens
framgéng bade under kyliga och normalt varma
forhéllanden. Detta borde giilla inte minst for trid-
kryparen, som tillhor véra mycket tidiga hickare pa
varen (dggliggningen borjar tva till tre veckor fore
talgoxen och blamesen i samma omrade). Det inne-
bérenrisk foratt vidret kirvar till sig under dggligg-
ningen, som dé kan hallas igang med livsdugligt
stora dgg tack vare att honan #r programmerad att
fortldpande oka insatsen i igg. Under normala for-
héllanden, d& denna “reserv” inte behovs for att hilla
dggstorleken dver den funktionsdugliga minimini-
van, blir alltsa dggen successivt storre, vilket ocksa
anses vara en fordel for hickningsframgdngen —
men hur detta i detalj skall forstds, ddrom tvistar
dnnu de lédrde.
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Population size, migration routes and breeding origin of Purple
Sandpipers Calidris maritima wintering in Sweden
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& OLOF C. JOHANSSON

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
coastand 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
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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 maritima 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 etal. 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 Prateretal. 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
westcoast, 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, Utklippan and Jurmo, iii) the
winter distribution of Purple Sandpipers (thick line: regular
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-15 May).

Karta somvisar: i) Sveriges landskap, ii) fagelstationerna vid
Nidingen, Utklippan och Jurmo, iii) vinterutbredningen av
skéirsnéippa (kraftig linje: regelbunden dvervintring, streckad
linje: overvintring kan forekomma under milda vintrar; SOF
1990, denna studie) och iv) alla rapporterade inlandsobser-
vationer av skérsnéippa utanfor héckningsomradet 1965—
1992 (n=35, enstaka faglar forutom fyra fynd av 2-3 ex.).
Cirklar: observationer under hosten (9 september—27 novem-
ber), kvadrater: vinterfynd (2 december—14 mars), trianglar:
varfynd (19 april-15 maj).

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
Bohuslin [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.=11 km; see
Pehrsson 1990, Pehrsson etal. 1990, Johansson etal.
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 dvervintrande skéirsnéippor i de svens-
ka landskapen berdknat pa observationer under dren
1965-1992.

Province No. of birds
Landskap Antal faglar
Skane (Sk)* 120
Blekinge (BI) 75
Oland (O1) 30
Gotland (Gtl) 150
Halland/Bohuslén (HI/Boh) 1500
Uppland (Upl) 25
Sodermanland (Srm) 100
Total Totalt 2000

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

A local population was studied in detail at Nidin-
gen, asmallisland (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 at Ny Alesund (78°55°N/
11°56’E) and Longyearbyen (78°13’N/15°38’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 of Bothnia 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 striickande skérsnéippor utmed Bottenhavet
underhosten. Observationerna dir grupperade i femdagarspe-
rioder. Antalet faglarivarje landskap inom parantes (forkort-
ningar som i Figur 1, sammanslagna data fran 1965-1992).

assuming that the female was the larger and longer-
billed bird in each pair (e.g. Prateretal. 1977, Cramp
& Simmons 1983). Since females usually desert the
brood soon after hatching (Bengtson 1970, Pierce
1997), asingle 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. Prateretal. 1977, Boere etal. 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 Age Bill Date and site of recovery

Ringmdirkt Alder Nibb Datum och plats for daterfyndet

18.04.80 6 36.0 20.05.86 Eckerd, Archipelago of Aland, Finland (60.17N/19.12E)
07.05.80 2 29.0 12.04.82 Oostende, West-Vlaanderen, Belgium (51.13N/02.55E)
20.04.81 5 29.9 24.02.96 Hendon, Sunderland, England

29.04.81 5 34.0 18.02.82 Haviksanden, Farsund, Vest-Agder, Norway (58.04N/06.44E)
18.05.81 6 31.0 00.02.82 Oldeoog, Ostfriesische Inseln, Germany (53.46N/08.00E)
06.11.81 4 28.5 07.01.82 Leeuwarden, Friesland, The Netherlands (53.12N/05.49E)
11.11.81 3 28.5 25.12.81 Horseklint, Tornen, Fynshoved, Fyn, Denmark (55.37N/10.37E)
10.05.82 6 33.5 17.02-15.03.85 Zuidpier, [jmuiden, The Netherlands (52.28N/04.38E)
14.05.82 6 29.0 15.03.85, 18.03.86 and 22-25.01.87 Zuidpier, [jmuiden, The Netherlands
12.05.83 6 27.0 28.02-06.04.85 Zuidpier, Iljuiden, The Netherlands

02.05.84 5 33.0 17-21.03.85 Landguard Point, Felixstowe, Suffolk, England (51.56N/01.20E)
06.04.85 5 33.1 16-17.09.88 Longyearbyen, Svalbard (78.13N/15.38E)

03.11.85 3 29.5 07.04.86 Bottsand, Schleswig-Holstein, Germany (54.25N/10.16E)
28.12.85 3 30.5 12-16.02.91 Lossiemouth, Grampian Region, Scotland (57.44N/03.18W)
31.12.85 3 29.0 11.04.86 Ness Point, Lowestoft, Suffolk, England (52.29N/01.46E)
13.04.86 5 31.5 29.07-08.08.88 Russehamna, Bear Island (74.25N/19.15E)

13.04.86 6 30.0 01-08.03.87 The Wash, Heacham, Norfolk, England (52.54N/00.27E)
19.04.86 5 30.8 13.12.86 Archipelago of Harts6*, Sweden (58.40N/17.35E)

20.04.87 5 29.7 21.07.92 Bjgrndalen, Svalbard (78.12N/15.17E)

01.05.87 5 314 11.12.88 Siurunmaa, Sodankyld, Finland (67.27N/26.51E)

08.05.89 5 32.1 31.07.89 Gipsvika, Svalbard (78.26N/16.27E)

24.03.90 5 33.0 13.07.91 Bockfjorden, Svalbard (79.30N/14.30E)

22.03.91 6 332 23-24.04.94 and 16-22.04.95%* Archipelago of Harts6*, Sweden
03.05.91 5 29.0 06-09.06.93 Longyearbyen, Svalbard

16.03.93 5 27.6 27.08.94 Flintholmen, Ekmanfjorden, Svalbard

17.03.93 o) 31.9 06.06.93 Longyearbyen, Svalbard

17.03.93 6 31.9 13.03.94 Tynemouth, Newcastle, England

20.03.93 6 30.0 13.06.93 Longyearbyen, Svalbard

09.05.94 2 32.0 23.09.94 Longyearbyen, Svalbard

09.05.94 2 31.0 20.07.95 Longyearbyen, Svalbard

Nk 2 - 17.11-01.12.96 Archipelago of Harts6*, Sweden

* Situated in province “Srm” (see Fig. 1).

* Beldiget i Sodermanland.

** This bird was seen wintering in Nidingen area 1993/94, 1994/95 and 1995/96.
** Denna individ évervintrade vid Nidingen 1993/94, 1994/95 och 1995/96.

i ne of six possible birds, ringed between 20.04.81 and 22.03.96.

w2k En av sex mojliga faglar som ringmdrktes mellan 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

124

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 och kontroller av skéirsnéippor som ringmdirkts pa Nidingen mellan april 1980 och november 1996.
Aldersk/asserenligtE URING standard.: 2 = obestiimd dlder, 3 = forsta host (10), 4 = andrahost ellercildre (2+), 5 = forstavar
(20), 6 = andra var eller dldre (3+). Nébblingder dr angivna i mm (antalet ringmcéirkta faglar totalt = 883, se dven Figur 3).

Details of recovery
Aterfyndsdetaljer

Colour-rings read through telescope Férgringar avidista med tubkikare
Controlled by ringer Kontrollerad av ringmdrkare

Colour-rings read through telescope Férgringar avidista med tubkikare
Dead, leg and ring found Déd, benet och ringen hittade

Dead for at least a week Ddd i minst en vecka

Found dying Hittad doende

Dead, no details Ddd, inga detaljer

Ringnumber read through telescope Ringnumret avidist med tubkikare
Ringnumber read throuth telescope Ringnumret avléist med tubkikare
Ringnumber read through telescope Ringnumret avléist med tubkikare
Ringnumber read through telescope Ringnumret aviiist med tubkikare
Colour-rings read through telescope Férgringar avidista med tubkikare
Controlled by ringer Kontrollerad av ringmdirkare

Controlled by ringer Kontrollerad av ringmdirkare

Colour-rings read through telescope Férgringar avldista med tubkikare
Colour-rings read through telescope Férgringar aviésta med tubkikare
Colour-rings read through telescope Férgringar avidsta med tubkikare
Colour-rings read through telescope Férgringar avldista med tubkikare
Colour-rings read through telescope Férgringar avidsta med tubkikare
Killed by car in the middle of the night Pdkord av bil mitt i natten
Colour-rings read through telescope Férgringar avlista med tubkikare
Colour-rings read through telescope Férgringar avldista med tubkikare
Colour-rings read through telescope Férgringar avléista med tubkikare
Ringnumber read through telescope Ringnumret aviiist med tubkikare
Colour-rings read through telescope Férgringar avlista med tubkikare
Colour-rings read through telescope Férgringar avidsta med tubkikare
Colour-rings read through telescope Férgringar avlista med tubkikare
Colour-rings read through telescope Férgringar avldista med tubkikare
Colour-rings read through binoculars Féirgringar aviéista med handkikare
Colour-rings read through telescope Féirgringar avidsta med tubkikare
Colour-rings read through telescope Fdrgringar avlista 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). Inspring, mostbirds 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 Bill
Datum och plats for ringmérkningen Alder Ndbb
24.10.83 Donna Nook, Lincolnshire, England (53.28N/00.10E) 4 37.0
24.10.83 Donna Nook, Lincolnshire, England* 4
02.11.90 Langenwerder, Wismar, Germany (54.02N/11.30E) 3 26.7
02.11.90 Langenwerder, Wismar, Germany* 3

5 30.0

14.05.92 Utklippan, Blekinge, Sweden (see Fig.1)

* Same bird as above.
* Samma fagel som foregaende.

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
birdsringed 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 about29.0 mm and
33.0 mm, but the distribution had extended tails in
both ends (Figure 5). 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 (5), December (21) and May
(6), and bill-length varied considerably among these
birds (Figure 5). For birds caught on Svalbard, the
distribution seemed to consist of two distinct peaks
(Figure 5). Mean bill-lengths were 28.2 mm (s.d.=1.0,
range: 26.6 - 30.4 mm, n=26) and 32.5 mm (s.d.=1.0,
range: 30.8 - 34.4 mm, n=15) 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 individuals 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=3.57, p<0.002,
paired t-test). There was, however, no age-depend-
entbill-length difference in birds caught during their
first spring and later recaptured as adults (mean
difference=0.05 mm, s.d.=0.72, n=70, t=0.56, 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 Utklip-
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=0.17, n=650 and 34, respectively,
n.s.), whereas the distribution at Svalbard was dif-
ferent from the two other sites (Nidingen — Svalbard:
D=0.17, n=596 and 92, respectively, p<0.05; Sval-
bard - Baltic Sea: D=0.28,n=92 and 34, respectively,
p<0.05).

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



Samtliga observationer och kontroller gjorda pd Nidingen 1980-1996 av skéirsnéppor ringmérkta pa andra platser:
Aldersklasser enligt EURING standard: 3 = férsta host (10), 4 = andra hést eller dildre (2+), 5 = forsta vér (20).

Date and details of recovery
Datum och detaljer for dterfynd

02.05.84 Controlled by ringer Kontrollerad av ringmdrkare

09.03-19.04.87 Ringnumber read through telescope Ringnumret avlést med tubkikare

20.03.91 Controlled by ringer Kontrollerad av ringmdrkare

20.03-03.04.91 and 06.01.94 Colour-rings read through telescope Férgringar avlista med tubkikare
09.04.96 Controlled by ringer Kontrollerad av ringmdrkare

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
most Nidingen birds had bill-lengths similar to Sval-
bard breeders, several had bills longer than the
maximum measurement recorded at Svalbard
(Lgvenskiold 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 mm) 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 shortbills. 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

From
Qanada?

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
migration routes are indicated by lines of different types for
the different populations (additional data from Atkinson et al.
1981, Boere et al. 1984, Nicoll et al. 1988, Summers et al.
1990).

Karta dver nordviistra Europa som visar alla observationer
och kontroller av skéirsnéippor ringméirkta pa Nidingen (cirk-
lar) och Svalbard (kvadrater; se Tabell 2 och 4). Téinkbara

[flytiningsviigar indikeras med olika linjer for de olika popula-

tionerna (datadiven franAtkinsonm.fl. 1981, Boerem.fl. 1984,
Nicoll m.fl. 1988, Summers m.fl. 1990).

127



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 Age Date and site of recovery

Ringmdrkt Alder Datum och plats for daterfyndet

1987 Ny Alesund - 18.12.88 Bolleskiren, Hond, Archipelago of Goteborg (54.31N/11.39E)
1988 Adventdalen 1 12.03.89 Malvik beach, Trondheim, Norway (63.26N/10.41E)

1988 Longyearbyen - 22-23.03.89 Vinge, Skatval, Trgndelag, Norway (63.30N/10.47E)

1988 Longyearbyen - 18.03.90 Vinge, Skatval, Trgndelag, Norway*

1988 Longyearbyen 6 06.11.93 Segelskiren, Archipelago of Koster, Sweden (58.47N/10.59E)
1993 Gypsdalen** 6 Spring vér 1994-spring vér 1996 Nidingen area Nidingeomrddet

* Possibly the individual seen at this site 22-23.03.89
* Mojligen samma individ som sags hér 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.).

ik Kontrollerad pa samma plats 17.10.92 och diven sedd héir under vintern 1993/94 (Karl-Birger Strann 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 of Bothnia 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

"
M W d B N ® © O

© ©o 9 9 90 o9 9o o

=

Mean proportion of yearly maximum numbers
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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 (number of years ranging from 3 to
17, depending on if the bird observatory was occupied or not).
Relativ forekomst av skéirsnéppa vid Nidingen mellan mars
och november 1980-1996, berdiknad som medelandelen av
det hogsta arliga antalet. Observationerna dr grupperade i
femdagarsperioder (3—17 ar, beroende pa om fagelstationen
var bemannad eller inte).
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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 etal. 1984, Morrison 1984). Ringing recover-
ies suggest that Canadian birds, which may winterin
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 (some_>37 mm) on migration through
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 skérsnéippor som ringmdirkts pd Svalbard, samt observationer och dterfynd gjorda pa Svalbard
av faglar som ringmdirkts pd andra platser (se éven Fig. 3). Aldersklasser enligt EURLING standard: 1 = bounge (00), 2
= obestdamd dlder, 3 = forsta host (10), 6 = andravdr eller dldre (3+). Alla faglar kunde inte bestiimmas till individ, eftersom
ndgra av de observerade endast var forsedda med séisongsfiirger.

Details of recovery
AIelj‘jmdsdetaljer

Colour-rings read through binoculars Férgringar avldista med handkikare
Leg flag seen through telescope Benflagga sedd 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 Féirgringar avldista med tubkikare
Ringnumber read through telescope Ringnumret avldst 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 arrival 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 of late migrationin November-December along
the Gulf of Bothnia (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.
Niibbléingdsfordelning hos hos skérsnéippor fangade vid Nid-
ingen, Svalbard och Ostersjon (Utklippan och Jurmo). For
Svalbard anges antalet kénsbestimda faglar med streckning
(hannar) 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 of late 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 Tromsg 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 Tromsg area almost
exclusively originate from breeding grounds in NW
Russia, but obviously Svalbard birds also winter
there. Different populations may thus overlap in
their wintering 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 of long-billed birds are, however, based on
bill-lengths and sightings of few individuals. More-
over, data on biometrics of Purple Sandpipers breed-
ingin 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, flyttmingsvigar och ursprung
hos skdrsnéppor Calidris maritima dvervintrande i
Sverige

Skirsnéppan ér unik bland Palearktiska vadare ef-
tersom den Overvintrar pa kala skir och utmed
klippiga havsstridnder i de nordliga, tempererade
delarna av vistra Palearktis och 6stra Nearktis. I
Europa férekommer de flesta 6vervintrande faglar-
nainorra Norge, Storbritannien och pé Island (t.ex.
Alerstam 1982, Cramp & Simmons 1983). I Sverige
patriffas skdrsndppor framst pd Vistkusten under
vintern (SOF 1990), men den 6vervintrande popula-
tionens utbredning och storlek i landet har inte blivit
analyserad i detalj.

Skirsnidppans flyttning dr komplex och ofullstén-
digt kiind (Summers 1994). Faglarna som héckar pa
Island tycks vara stannfaglar (Summers m.fl. 1988),
och huvuddelen av populationen som vervintrar i
nordostra Storbritannien hdckar i sodra Norge (At-
kinson m.fl. 1981, Rae m.fl. 1986). Ringmérknings-
aterfynd och biometriska data (frimst skillnader i
nibblingd; se Prater m.fl. 1977) indikerar att skir-
snédpporna som dvervintrar i 6vriga delar av Storbri-
tannien och i Nederldnderna hirstammar fran Kana-
da, Gronland eller Ryssland (Boere m.fl. 1984, Ni-

coll m.fl. 1988, Summers m.fl. 1988), medan de som
forekommer vintertid i Nordnorge anses hécka i
Ryssland (Summers m.fl. 1990, Summers 1994).
Om skérsndppor fran ryska hickningsomraden 6ver-
vintrar i ldnderna runt Nordsjon, &r det troligt att
atminstone en del av dessa faglar flyttar genom
Sverige och utmed Bottenhavet och Ostersjon under
hosten (eftersom denna flyttningsvig utnyttjas av
flera andra Calidris-vadare; Wilson m.fl. 1980,
Cramp & Simmons 1983, Morrison 1984). Informa-
tion om en sadan flyttningsvég ér viktig for forstael-
sen av artens flyttnings- och 6vervintringsstrategier.

Idennauppsats forsoker vi klarldgga populations-
storlek, flyttning och troliga hdckningsomraden for
de skérsnidppor som dvervintrar i Sverige. Vi disku-
terar dven tdnkbara flyttningsvdgar och hdckning-
somraden for de faglar som 6vervintrar i andra delar
av Nordvésteuropa.

Material och metoder

Alla rapporterade observationer av skirsnéppor ut-
anfor hidckningsomradena 1965-1992 insamlades
fran de regionala rapportkommittéerna. Dessutom
raknades 6vervintrande skérsndppor i samband med
inventeringar av sjofaglar pa Vistkusten under peri-
oden 1967-1991. Inventeringarna gjordes ldngs stan-
dardiserade batrutter i ytterskidrgarden i Bohusléin
och Halland vid tre tillfillen varje ar (januari, mars
och november; se Pehrsson 1990, Pehrsson m.fl.
1990, Johansson m.fl. 1997 for ytterligare detaljer).
Dessa data utgjorde underlag for skattningen av den
totala svenska vinterpopulationen (baserat pa hogsta
antalet sedda faglar vid varje lokal).

De rapporterade observationerna anvéndes dven
till att understka artens flyttning genom landet.
Flyttningsrorelser analyserades dock endast i de
landskap som ligger utanfor artens normala dver-
vintringsomrade (se Figur 1).

En lokal dvervintrande population studerades i
detalj pa 6n Nidingen, beldgen ca 10 km utanfor
kusten i norra Halland (se Figur 1). Nidingens Fagel-
station var som regel bemannad fran mitten av mars
till borjan av november varje ér, och stationsperso-
nalen riknade néstan dagligen antalet skédrsndppor
pa 6n. Totalt ringmirktes 883 faglar (470 dven med
individuella fargringskombinationer) pad Nidingen
under perioden 1980-1996. De flesta av de ring-
mirkta faglarna dldersbestimdes med hjélp av drékt-
karaktérer (se Prater m.fl. 1977).

Mellan 1988 och 1996 patriiffades flera Nidingen-
mirkta fglar pd Svalbard under héickningssésong-
en, och flera individer observerades dven vid Oster-
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sjon (se nedan). Dérfor har vi dven inkluderat ring-
mirkningsdata frén dessa tva omréaden i analyserna.
Pé Svalbard mirktes totalt 92 skérsnédppor (55 med
fargringar) 1986-1988 och 1993. Endast hickande
faglar konsbestdmdes (med hjilp av biometriska
data och/eller beteende; se t.ex. Prater m.fl. 1977,
Pierce 1997). Data pa skirsnippor fangade vid Ost-
ersjon erholls fran fagelstationerna vid Utklippan
(Blekinge) och Jurmo (sydvistra Finland; Figur 1).

Pa samtliga fyra platser mittes nibbldngden hos
de fangade faglarna med skjutmétt, och vi har anvént
skillnader i ndbblingd for att undersdka om olika
populationer av skdrsndppor dvervintrar i Sverige
(se t.ex. Prater m.fl. 1977, Boere m.fl. 1984).

Resultat och diskussion

Totalt berdknades ca 2000 skérsndppor vervintra i
Sverige; de flesta (75%) forekom pé kala skir och
mindre Oar i ytterskdrgarden pa Vistkusten (Tabell
1, Figur 1). Aven om den beriknade populations-
storleken kan vara en underskattning (det finns méng-
der av till synes limpliga omraden i de svenska
skdrgardarna som aldrig besoks av ornitologer), 4r
det dvervintrande bestandet i Sverige litet i jamfo-
relse med populationer i andra delar av nordvistra
Europa (se t.ex. Summers m.fl. 1990).
Observationer utanfor hiackningsomradena visa-
de att skdrsndppan flyttar utmed Bottenhavet och
Ostersjon under bade var och host (Tabell 2 och 3,
Figur 2). Flera observationer visade dessutom att
arten stricker over inlandet i Sverige (Figur 1).
Flyttningen lings Bottenhavet (Figur 2) sammanfoll
med ankomsten av féglar till Nidingen (Figur 4).
Aterfynd och observationer av skiirsnippor ring-
mirkta pa Nidingen indikerade att dessa faglar ut-
nyttjar atminstone tva olika flyttningsvigar: dels
overnorra Finland och 1dngs svenska stkusten, dels
lings norska och svenska vistkusten (Figur 3, Tabell
2). Flera fynd visade att 6vervintringsomradet for
dessa faglar vissa ar dven omfattar kusterna lings
sodra Nordsjon (Tabell 2 och 3, Figur 3). Faglar fran
Nidingen patriffades vid sédra Nordsjon dock en-
dast under kalla vintrar, och flera av dem &terviinde
senare samma vintersidsong till Nidingen (M. Hake
opubl.). Detta antyder att sddana flyttningsrorelser
var tillfilliga och formodligen orsakade av forsdm-
rade viderforhallanden i det svenska 6vervintring-
somrédet. Aterupptagen flyttning skulle sven kunna
forklara det sena stricket av skérsndppor vid Botten-
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havet under november—december (Figur 2). Detta
strack kan ha utgjorts av faglar som tvingats dverge
mer nordligt beldgna dvervintringsomraden (t.ex.
vid Ishavskusten).

Elva avldsningar av skirsndppor ringmirkta pa
Nidingen visade att atminstone en del av den svens-
ka 6vervintrande populationen héckar pa Svalbard
(Tabell 2, Figur 3). Observationer av faglar som
mirkts under hickningstid pa Svalbard bekriftade
sambandet med svenska vistkusten, liksom att dessa
faglar foljer en flyttningsvig lings norska kusten.
Aterfyndsdata visar dven pa ett vidstrickt overvint-
ringsomrade for den hiickande populationen pa Sval-
bard (Tabell 4, Figur 3).

Vi fann dven att frekvensfoérdelningen av nébb-
ldngder skiljde sig signifikant mellan faglar fingade
pé Nidingen och Svalbard (p<0.05, Kolmogorov-
Smirnov test; Figur 5). Aven om de flesta av Niding-
ens skérsndppor hade en nibblingd motsvarande
den hos faglar frén Svalbardpopulationen, hade ett
flertal individer en ldngre ndbb 4n vad som har
uppmitts pa Svalbard (jmf. t.ex. Nicoll m.fl. 1991).
Eftersom honor i genomsnitt har ldngre ndbb &n
hannar (t.ex. Prater m.fl. 1977, Cramp & Simmons
1983), bor sddana faglar vara honor fran en mer
langnibbad population. Faglar i éverlappszonen i
fordelningen fran Nidingen (ca 31 mm) kan foljakt-
ligen vara langnébbade hannar (se Figur 5).

Det fanns ocksa en signifikant skillnad i nidbb-
lingdsfordelning mellan figlar frin Ostersjon och
Svalbard (p<0.05; Figur 5). Materialet frén Oster-
sjon var mer begrinsat, men data antydde att dven
hir fsrekom mer langnébbade faglar jimfort med pa
Svalbard. Som exempel kan nidmnas figeln som
ringmérktes pa Nidingen, och som senare observe-
radesiAlands skiirgard (nibblingd 36 mm; se Tabell
2).

Léngnébbade populationer av skérsnidppa dr kéin-
da fran Kanada, Island och Taymyr-halvon (Atkin-
son m.fl. 1981, Boere m.fl. 1984, Morrison 1984).
Skérsndpporna pa Island &r stannfaglar (Summers
m.fl. 1988), vilket innebir att de langnibbade faglar
som 6vervintrar i Sverige bor hidrstamma fran ende-
ra Kanada eller Taymyr. Eftersom de tycks flytta
over Finland och ldngs svenska 6stkusten, forefaller
det troligt att de hiickar pa Taymyr (jmf. Tatarinkova
1977). Ytterligare studier kridvs dock for att faststil-
la ursprunget for de langnébbade skérsndppor som
dvervintrar i Sverige och pa andra platser i nord-
véstra Europa.
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Changes in numbers and habitat utilization of wintering Whooper
Swans Cygnus cygnus in Sweden 1964—-1997

LEIF NILSSON

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 Waterfowl Census data, due to an increasing

Abstract

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
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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 to1989 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 éver sidra Sverige utvisande sang-
svanens Cygnus cygnus utbredning i ja-
nuari 1995. Léinsbokstdiver (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 (Riiger et al 1986, 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 inrdknade sangsvanar Cygnus cygnus i olika
ldn i Sverige i januari 1995. Léinsbokstéiver inom pa-

rentes hénvisar till kartan i Figur 1.

County Lén Total Antal
Skane (L,M) 2303
Blekinge (K) 341
Oland (J) 131
Gotland (T) 513
Kalmar l4n (mainland, H) 224
Kronoberg (G) 316
Jonkoping (F) 288
Halland (N) 338
Goteborg & Bohuslin (O) 877
Alvsborg (P) 793
Skaraborg (R) 79
Ostergotland (E) 333
Sodermanland (d) 131
Stockholm (B) 150
Uppsala (C) 9
Vistmanland (U) 20
Orebro (T) 73
Viarmland (S) 198
Kopparberg (W) 199
Jamtland (Z) 123
Total Summa 7439

Results

Numbers and distribution in 1995

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 Bohuslin. The
missing parts on Oland are not known to be of any
great importance for the Whooper Swan, but the
areas in Bohusldn 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 sdngsvanar Cygnus cygnus i Sverige vid lands-
omfattande midvinterinventeringar.

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 300400 were present in uncounted parts of
Bohusldn. Smaller numbers also may have been
overlooked elsewhere, so it is highly probable that
the total number of Whooper 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 the IWC 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=0.011)
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 sngsvan Cygnus cyg-
nus i Sverige 1967-1997. Medelindex for
19691978 = 100.

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

Separata midvinterindex for sangsvan
Cygnus cygnus pd 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 Oresund in Scania
(coastal area) at mid-January counts in
1964— 1997.

Regionala index for Skdne (kurva) och
antalet inriknade (staplar) sangsvanar
Cygnus cygnus i sédra delen av Oresund
(kust) vid inventeringar i mitten av Jjanuari
1964—-1997.
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Figure 5. Habitat selection of Whooper 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,ILJLK, Inland + east coast = other
counties.

Habitatval for sangsvan Cygnus cygnus i olika delar av
Sverige vid inventeringen i januari 1995. Stickprovets storlek
anges dver staplarna. Regionindelningen framgar av kartan i
Figur 1. Scania = LM, West coast = N,0, SE Sweden =
H,1J,K, Inland + east coast = évriga léin.

checks were missing in many regions. Even if no
organized censuses of field 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 IWC 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=0.10) trend for coastal sites
and a significantly increasing (R=0.64, P<0.001)
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=0.013), 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 félttyp bland séangsvanar Cygnus cygnus i SW Skdane,
som séker foda 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 January 1995 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 hasrisen 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 Visterbotten 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 IWC.

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 (Cranswick 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 Whooper
Swans were feeding on land. Among Whooper
Swans, no less than 75% of the 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 firstin
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-
erand 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 (Cranswick 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 of flying 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 in just
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 mostimportant 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.
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Sammanfattning

Fordindringariantal ochbiotoputnyttjande hos dver-
vintrande sdngsvanar Cygnus cygnus i Sverige 1964—
1997.

Séngsvanen tillhor de regelbundna vintergésterna i
sddra Sverige och ingar bland de arter som tdcks av
de Internationella Sjofagelinventeringarna. Under
senare ar har singsvanarna i Europa visat en mycket
markant 6kning och spridning i Sverige och annor-
stiides (Arvidsson 1987, Haapanen & Nilsson 1979).
Denna 6kning &terspeglas emellertid inte tydligtide
index som beréiknas pa basis av midvinterinvente-
ringarna vare sig i Sverige eller internationellt. En
anledning till detta dr den 6kande tendens till att soka
foda pé olika félt ofta 1angt fran vatmarker svanarna
visat pa senare ar.

Mot denna bakgrund organiserade Wetlands In-
ternational en speciell inventering i januari 1995
avsedd att téicka alla singsvanlokaler av betydelse i
de linder som utnyttjas av den Fennoskandisk-Rys-
ka hickpopulationen. I denna uppsats analyseras
data fran den internationella inventeringen och jim-
fors med resultaten fran sjofagelinventeringarna for
att belysa langtidsfordndringar i det vervintrande
sangsvanbestandet.

Material och metoder

Metoderna som anvinds i de internationella sjofa-
gelinventeringarna har beskrivits i ett flertal tidigare
arbeten (Nilsson 1975, 1991), dir ocksd metoderna
for indexberikning behandlas ingaende. Vid inven-
teringen 1995 efterstriivades sé fullstdndig tickning
som mojligt, varfor alla gamla inventerare samt ett
stort antal andra ornitologer kontaktades. Forutom
uppgifter om antalet singsvanar pa de olika lokaler-
na insamlades ocksa uppgifter om valet av filttyp.



Antal och utbredning 1995

Vid inventeringen 1995 inrdknades 7439 sangsva-
nar i Sverige, varav 2240 i Skéne (Tabell 1). Som
framgér av Figur 1, var arten vil spridd dver sddra
Sverige men med en tydlig koncentration till Skane
och vistkusten. I de flesta omraden var tdckningen
god, men vissa kustavsnitt pi Oland (normalt med
fa svanar) samt i Bohusldn kunde inte inventeras.
Det uppskattas att antalet sangsvanar i Sverige i
januari 1995 uppgick till minst 8000 men ej over
9000.

Bestandsfordandringar

Index baserade pa midvinterinventeringarnai Sverige
1967-1997 (Figur 2) visar ingen klar trend (R=0,32,
P=0,07) utan endast fluktuationer mellan olika &r.
Baseras berikningarna pa den senare delen av
inventeringsperioden, noteras en signifikant trend
uppat fran 1979 och framat. De landsomfattande
inventeringar som foretagits 1971-1973, 1987-1989
samt 1995 visar dock en klar 6kning i det Gvervint-
rande bestandet (Tabell 2).

Analyseras index for kust och inlandslokaler se-
parat finner man en signifikant uppatgaende trend
for inlandslokalerna (R=0,64, P<0,001), medan en
nedgéng antyds for kustlokalerna (Figur 3). Fordnd-
ringarna kan tydas som en minskad tendens att vistas
vid kustlokalerna i sydligaste Sverige under senare
ar, vilket framgédr av inventeringsresultaten fran
Skéne, dir antalet dvervintrare 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 Skéneindex for den senaste
perioden med milda vintrar (Figur 4).

Fdltval

Vid inventeringen i januari 1995 dterfanns 70% av
sangsvanarna pa vattenbiotoper, medan 30% notera-
des pa olika filt, ibland langt fran vatten. Markanta
skillnader foreligger mellan olika delar av landet, s
noterades t.ex. 63% av sangsvanarna i Skane pa
olika fdlt, medan motsvarande andel i SE Sverige
var 35% och i ovriga Sverige 12-13% (Figur 5).
Under vintern var raps den dominerande falttypen
for de fodosokande sdngsvanarna i Skéane foljt av
hostsid.

Under hela sdsongen ér raps och hostséd de domi-
nerande félttyperna for de fodostkande sangsvana-
rnaiSV Skéne, men under november och december
aterfinns ocksd manga av sdngsvanarna pa resterna
efter sockerbetskorden. Under hosten utnyttjas ock-

s, om 4n i mindre grad, skordade filt med andra
grodor, t.ex. potatis.

Forindringarna i antalet overvintrande sangsva-
nariOresundsregionen jimfort med index for Skédne
totalt antyder att singsvanarna borjade utnyttja falt
mer regelbundet under 1970-talet, men de forsta
observationerna av fodosokande sangsvanar pa falt
gjordes i samband med isvintern 1963. Vanan blev
sedan mer spridd, men index for Skane foljer be-
standsutvecklingen ganska vél fram till vintern 1987.
Under de dérpé foljande vintrarna minskar index
kraftigt trots att ett stort antal svanar finns i landska-
pet under vintern, men nu pa sadana lokaler att de ¢j
ticks in av sjofagelinventeringarna.

Diskussion

De landsomfattande inventeringarna i Sverige visar
tydligt en 6kning i vinterbestandet parallellt med
den 6kning som noterats for det hickande bestandet,
dven om den inte ir lika stor. Okningen &terfinns
emellertid inte i det nationella séngsvanindex dven
om en viss okning antyds och de internationella
inventeringarna visar en dkande trend. Bristen pa
dverensstimmelse mellan de landsomfattande in-
venteringarna och de drliga index forklaras av sang-
svanarnas dndrade furageringsvanor med fler och
fler singsvanar sokande foda pa félt langt fran vatten
jamfort med tidigare.

Fodosok pé land ér en regelbunden vana bland
dvervintrande sédngsvanar i olika lander. I Danmark
soker de flesta svanarna under ankomstperioden i
oktober foda pa vatttenbiotoper, men skiftar sedan
till olika typer av akermark (Laubeck 1995). Host-
sdd och raps ér viktiga bade i Skdne och Danmark,
menrapsen dominerar starkt dver hostsddeni Sverige,
formodligen beroende pa att rapsen ér littare att
komma at under snoperioder. Laubek (1995) stude-
rade ocksé mindre sdngsvanen. Betydande skillna-
deri filtval forekom mellan arterna dven om ungefir
80% av vardera arten dterfanns pa filten. Bland
sdngsvanarna sdgs de flesta pa akrar, medan de
mindre sngsvanarna huvudsakligen sags pa gris-
marker. Samma fodotyper aterfanns i Skottland,
men en betydligt ligre andel av bada arterna sokte
foda pa land (Rees et al 1997). Mindre sdngsvanen
i Nederldnderna startade ocksé med en fodosokspe-
riod pa vattenlokaler under hosten for att sedan
Overga till akrar.

Sangsvanarnas fodosok pé land dr en relativt sen
vana och i Sverige begrénsad till de sydligaste de-
larna ddr snodjupet inte dr for hogt. Forsta iakttagel-
serna gjordes i samband med en hérd isvinter 1963,
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medan Brazil (1984) anger att det forsta fodosoket
pé land i Skottland observerades i samband med en
serie kalla vintrar pa 1940-talet. Liknande foréind-
ringar i de mindre sdngsvanarnas upptriddande i
Nederldndernanoteradesislutet av 1960-talet (Dirk-
sen et al. 1991). Har kunde man konstatera att den
prefererade fodan, rhizom av nate, rickte for unge-
far tvd manader, varefter de mindre sdngsvanarna
tvingades soka foda pa jordbruksmarken. Det ér fullt
mojligt dven om beldgg saknas att ett 6kat tryck pa
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de akvatiska fodoresurserna ligger bakom séngsva-
narnas sentida furagering pa land. En annan viktig
faktor torde vara fordndringar i jordbruket, bl.a.
indrade skérdemetoder. Under 1950-talet utnyttja-
des sockerbetor inte alls av gédss och svanar, men
med senare tiders mekaniska skord finns mer och
mer spill som utnyttjas av faglarna (Nilsson & Pers-
son 1991). Overgangen till nya sorter, sdsom en for
faglarna mer smaklig rapssort, dr 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

Nuthatches Sitta europaea were censused each spring
1977-91 in the 36 ha Dalby Soderskog national park, an
old, mixed deciduous wood of oak Quercus robur, elm
Ulmus glabra and beech Fagus sylvatica, 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 15-year period, the population showed

Abstract

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 Kiillander, Department of Ecology, Lund University,
Ecology Building, S-223 62 Lund, Sweden.
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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 (Kéllander 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 Parus major 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 Stderskog 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 ¢.10 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 of the severity of
the winter on the size of the subsequent spring
population of Nuthatches, Tused 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 territories 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=0.011, respective-
ly). Unpaired territorial males were present in five of
the fifteen years; in 1985, three of the territorial
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 territory 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=0.757x+0.741, is statistically different from zero (P=0.004).
Antal revir respektive par av notviicka i Dalby Soderskog
1977-1991. For de dr dd antalet revir och par skiljer sig dt,
anges det senare med dppna symboler. Regressionslinjen,
Y=0.757x+0.741, dr statistisk skild fran noll (P=0.004).

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, r,=0.756 for Dec-Feb temperatures and r,=0.568
for Dec-Mar temperatures, n=15, P<0.01 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 Séderskog 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
Killander.

Dalby Séderskogs nationalpark dir an blandlévskog med frimst ek, alm och bok. Torrare delar har ett glest buskskikt, medan téita
buskpartier finns i fuktigare partier, liings en liten béick och léings ytterkanterna. Skogen var forr mera éppen med spridda gamla
tréid. Under det senaste seklet har den fétt viixa igen naturligt. Den enda sentida péverkan har varit nerhuggning av almar som
drabbats av almsjuka. Det finns gott om bdde naturliga hal och hackspettbon for alla slag av hdlbyggare: kattugglor, kajor, starar,
rodstjdrtar, mesar och notvéickor.
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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 =0.756, P<0.01).

Sambandet mellan antalet notvéickerevir och temperaturen
den foregdaende vintern. Temperaturerna dr ett index for
mdnaderna december—februari. Korrelationen dir statistiskt
signifikant (r =0.756, P<0.01).

(daysDec-Feb, territories: r,=-0.806, pairs: r,=-0.813;
days Dec-Mar, territories: r,=-0.765, pairs: r,=-0.768;
n=15, P<0.01 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 carried 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 (R*=0.656,
ANOVA, F,,;,=10.506, P=0.003 for the relative
change in number of territories; effect of number of
territories in previous year, t=4.387, P=0.001, effect
of Dec-Feb temperatures, t=2.947, P=0.013; 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 varied as
much as (nestbox-breeding) Great Tit populations in
the same region (C.V.imiories=36.4, C.V.;ix=38.3 vs
C.V.=26.3and 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 carried 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 (Killander &
Karlsson 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. Killander & Karlsson 1981, Svensson 1981,
Hildén 1982) and for the whole community of resi-
dents and short-distance migrants (Enemar et al.
1994). In his detailed analysis of population fluctu-
ations and mortality in a Nuthatch population ¢.110
km to the northeast of Dalby Sdderskog, Nilsson
(1987) found a much stronger correlation (R?=0.77)
between mean winter temperatures (December—
March) and spring population size than found in the
present study (R?>=0.35). This may be explained by
differences in the size of their Nuthatch populations;
Nilsson worked in two different plots together three
times as large as Dalby Soderskog and with 50%
more Nuthatches, probably making his population
less susceptible to random events.

Nilsson (1987) found that much of the variation 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 years 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 populationin Dalby Séderskog 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;
Wesotowski & 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. Hildén 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 Fagelsédngsdalen
(”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

Notvickepopulationen i Dalby Soderskog under 15
ar — trend och bestandsvariationer

Under dren 1977-91 inventerade jag varje vér popu-
lationen av notvicka Sitta europaea i den 36,2 ha
stora Dalby Séderskog nationalpark, beldgen cirka
10 km ostsydost om Lund. Denna skog har1i stort sett
fatt utvecklas fritt under relativt lang tid och karak-
teriseras darfor av gamla trid, hog andel dod ved och
talrika liggande stammar i olika stadier av nedbryt-
ning. Skogens torrare delar domineras av bok och
alm medan fuktigare partier domineras av ek, inom
vissa omraden med ett buskskikt av hassel.

Notvickorna inventerades huvudsakligen under
mars-april med en modifierad revirkarteringsme-
tod, dér sérskild vikt lades vid samtidig sang, lokali-
seringen av bohdl samt aggressiva interaktioner
mellan paren. Partier av skogen, dér oklarhet om
antalet figlar rddde, dgnades extra tid. Notvdckor dr
relativt littinventerade, i synnerhet under bobygg-
nadstiden da hanen f6ljer honan och ofta sjunger
nira bohélet.

Antalet notvickerevir varierade mellan fyra och
21, antalet par mellan fyra och 20. Populations-
svingningarna hos den aret runt revirhillande och
hamstrande nétvickan var dirfor lika stora som hos
den icke-hamstrande talgoxen Parus major (se dven
Nilsson 1978). Under fem av aren fanns en till tre
oparade, men revirhallande hanar, vilket antyder att
dodligheten dr hogre hos honorna. Inte ens under
toppéret 1990 utnyttjade notvickorna alla delar av
skogen, varfor den faktiska revirstorleken understeg
de 1.7 hasom erhalls genom att dividera skogens yta
med antalet par. Under bottenaret 1979 rorde sig de
fyraparen 6ver storre omraden 4n sd, men en stor del
av skogen forblev outnyttjad.
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Dalby Soderskogs nétvickepopulation uppvisade
en positiv trend under inventeringsperioden, med en
genomsnittlig 6kning med 0,7 revir eller par per ar
(Figur 1). En liknande positiv trend har registrerats
for notvickepopulationer i Storbritannien, Polen
och Danmark och f.6. bland ett flertal stannfaglar
ochkortdistansflyttare (Hildén 1988, Wesolowski &
Stawarczyk 1991, Jacobsen 1994, 1994a, Enemar
m.fl. 1994, Wilson & Marchant 1997).

Storleken pa notvickornas varpopulation i Dalby
Soderskog samvarierade med den foregéende vin-
terns stringhet, métt antingen som ett temperaturin-
dex for manaderna december-februari eller decem-
ber-mars, eller som antalet dygn med frost under
samma perioder: Ju mildare vinter, desto storre
varpopulation av notvicka (Figur 2). De kraftigaste
minskningarna (40-69%) skedde efter de tre string-
aste vintrarna, men trots att vintern 1986-87 ocksa
var hard, 6kade i stillet bestandet mellan 1986 och
1987. De relativa besténdsforindringarna visade
ocksa ett signifikant samband med antalet par fore-
géende vir. I sjidlva verket var denna téithetsberoende
effekt starkare dn effekten av vintertemperaturen,
men eftersom notvickebestandet endast taxerades
under varen kan den ha haft sin verkan nér som helst
under aret, t.ex. via revirbeteende under hdosten
(Enoksson 1990).

Produktionen av bokollon, vilka nétvickorna ham-
strar i stor mingd, miéttes inte, men tre toppar fore-
kom (1976, 1983 och 1989). Efter dessa hostar var
emellertid véarpopulationen inte tydligt hogre én
forvintat utifran vintertemperaturen (se Figur 2).
Detta dr ndgot férvanande med tanke pa att hamstrad
foda visat sig ha en positiv effekt pa nétvickors
néringsstatus (Nilsson m.fl. 1993) men stimmer
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 HELDBJERG & LENNART KARLSSON

Extensive ringing data from Falsterbo, South Sweden,
were used to analyse numbers, migration patterns and
recoveries in the Blue Tit Parus 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

Abstract

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.
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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 positive 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 (Hyytid et al.
1983, Hildén 1986). In Denmark the population is
considered to have increased since the end of the
1970s (Asbirk & Braae 1988; Koskimies 1993). The

population in Skane (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 journal Anser (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
aconsequence 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
(Rendahl 1959, Kéllander 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
inage 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. Atringing,
the birds are always aged and, when possible, sexed.
Biometric data (wing-length, fat score, weight and
moultstatus) 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 etal. 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% of the 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—10 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. M/F = not sexed.

Antal ringmerkede (RM, fordelt pé alder og kgn) respektivt udtrekkende (MC) bldmejserved Falsterbo i perioden 11 september—
10 november 1980-94. Bemeerk, at "All adults (2K+)” inkluderer 2K, 3K+ samt nogle fugle, der ikke var bestemt til hverken

2K eller 3K+. M = han. F = hun. M/F= ikke kgnsbestemt.

First-year All adults (not first-year) Second-year Older than second-year Grand

1K 2K+ 2K 3K+ Total
M F M/F Total M F M/F Total M F M/F Total M F M/F Total RM MC
80 - - 2250 2250 - - 31 31 - - - - - - - - 2281 3868
81 6 169 1371 1546 6 74 101 181 - - - - - - - - 1727 4208
82 21 63 11 95 2 29 5 36 - - - - - - - 131 a5
83 36 162 4 202 1 7 - 8 - - - - - - - - 210 180
84 1224 4271 23 5518 7 184 - 191 4 115 - 119 - 14 - 14 5709 22315
85 747 2974 1 3122 17 310 - 327 13 261 - 274 1 23 - 24 4049 11679
86 642 3081 - 3723 28 269 - 297 24 194 - 218 4 57 - 6l 4020 15014
87 61 242 - 303 8 228 - 236 6 156 - 162 2 170 - 72 539 386
88 1475 4213 7 5695 8 157 - 165 5 87 -9 3 68 -7 5860 20258
89 133 658 10 801 22 316 1 339 19 260 1 280 3 56 - 59 1140 2301
90 1550 5124 9 6683 30 283 - 313 17 122 - 139 13 159 - 172 6996 49606
91 711 2400 9 3120 79 853 - 932 61 682 - 743 18 171 - 189 4052 10918
92 35 182 4 221 9 185 . 194 3 107 - 110 6 78 - 84 415 304
93 942 3922 25 4889 17 242 - 259 11 139 - 150 6 103 - 109 5148 43121
94 1262 4796 33 6091 49 603 1 653 41 428 1 470 8 175 - 183 6744 52483

Results

Number of ringed and migrating 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

NUMBER
4000 1
3500 -
Figure 1. Seasonal distribution of Blue Tit 3000 A
captures at Falsterbo in autumn (21 July—
10 November). Pooled data for 1980-94. 2500 A
Birds trapped before 11 September (152
individuals, left of arrow) were conside- 2000
red as local birds and were excluded from
all analyses. 1500 -
Dagsfordelingen af totalfangsten af bla-
mejse i Falsterbo i efterdrene (21 juli-10 1000 A
november) 1980-94. Blamejser fanget for
den 11 september (152 fugle, til venstre for 500 -
pilen) betragtes som veerende lokale fugle
og erderforikke inkluderet i denne analy- 0
se. JUL

both ringed and migrating Blue Tits tended to in-
crease over the years, but not statistically signifi-
cantly (n=15; ringing: 1,=0.454, p>0.10; migration
counts: r,=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, r,=0.964,
p<0.01) between seasonal numbers of Blue Tits
counted on migration and Blue Tits ringed. This
indicates that these methods reflect the variation in

11 SEPT
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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).

Mediandatoer for fangst af bldmejse i Falsterbo. Den stiplede
linie indikerer mediandatoen for alle drene 1980-94.

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

The ratio of counted to ringed Blue Tits (Table 1:
MC/RM) increased significantly with increasing
numbers (n=15, 1,=0.900, p<0.01). 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 1).

Seasonal timing of migration

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, r=-0.518,
0.05<p<0.10). 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. D/N = Diurnal or Nocturnal migrant.

De tre stgrste dagstotalers procentuelle andel af sce-
sonstotalerne for efterdarene 1980-94, samt variations-
koefficient, CV, for blamejse sammenlignet med andre
talrigt ringmeerkede arter; der tilhgrerforskellige treekk-
kategorier. D/N = dagtreekkende henholdsvis nattrek-
kende arter.

D/N % CV
Blue Tit Parus caeruleus D 44 12
Partial migrants/Irruptive species:
Coal Tit Parus ater D 46 24
Great Tit Parus 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 Erithacus rubecula N 41 22
Goldcrest Regulus regulus N 43 32
Chaffinch Fringilla coelebs D 37 25
Long distance migrants:
Redstart Phoenicurus phoenicurus N 33 21
Garden Warbler Sylvia borin N 33 24
Willow Warbler Phylloscopus trochilus 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 Blue Tits were trapped on 529 (57.8%)
of all days 11 September—10 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 Blue Tits 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/column, i.e. 2K were 71.0% of
all adults and 6.8% of the total in 1985-94.

Oversigt over alders- og kgnsfordeling (lees: reekke/
kolonne) for blamejser ringmeerket ved Falsterbo. Der
er angivet forskellige tidsperioder, da de forskellige
metoder til alders- og kgnsbestemmelse er taget i
anvendelse til forskellige tidspunkter (jvf. Tabel 1).

% of %of %of %of % of
IK 2K+ 2K 3K+ Total

(1) 1980-94.
1K 91.5
2+ 8.5

(2) 1983-94:
IKM 21.5 19.6
1K F 78.2 71.4
2K+M 7.0 0.6
2K+F 93.0 8.1
Not sexed 0.3 0.3

(3) 1985-94:
2K 71.0 6.8
2K M 7.6 0.5
2K F 924 6.3
3K+ 27.6 2.6
3K+M 6,.3 0.1
3K+F 93.,7 2.6
Not aged 1.4 1.4

Diurnal timing of migration

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 at 05.30 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
(UTC + 1 hour).

Fangstfordelingen af blamejser i Falsterbo i procent per time.
Kun de seks fprste timer er inkluderet i "minimum fangst tid”.
A: 21 september—S5 oktober; ringmerkningen starter kl 05.00;
B: 620 oktober; ringmeerkningen starter kl. 05.30. Pilene til
venstre viser tidspunktet for solopgang og pilene til hgjre viser
det teoretiske median tidspunkt” (TMT) for henholdsvis
periode A og B. Tidsangivelsen relaterer til svensk normaltid
(UTC + 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

153



% 1K
100 7 "
80 388
[ ]
83 .8693. 84 °90
90 1 031 85 ®94
80 1
°91
82
70 \' @39
60 1
@87
92
50 . , . ’
0 2000 4000 6000 8000
SEASONAL RINGING TOTALS

Figure 4. Percentage first-year (1K) of all ringed Blue Tits in
relation to the seasonal totals in the autumns 1980-94 (n=15,
r=0.500, p<0.10).

Andelen 1K i procent af alle ringmerkede bldmejser i forhold
til seesonstotalerne for efterdrene 1980-94 (n=15, r =0,500,
p<0,10). ’

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 citrinella and
Great Tit Parus major trapped at Falsterbo (Roos et
al 1983, 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,
r,=0.986, p<0.01) between the number of first-year
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Figure 5. Number of ringed first-year (1K) Blue Tits 1984-93
in relation to the number of second-year birds (2K) during
succeeding autumns 1985-94 (n=10, r=0.867, p<0.01).
Antallet af ringmerkede 1K blamejser efterarene 1984-93 i
relation til antallet af 2K bldamejser i det efterfplgende efterar
1985-94 (n=10, r =0,867, p<0,01).

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, r,=0.461,
0.05<p<0.10). The proportion of 1 K 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 1K birds
(Figure 4). The correlation was not quite statistically
significant (n=15, r,=0.500, 0.05<p<0.10), 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+). Onaverage 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 3K+ birds higher than
the number of 2K birds. There was an increasing
trend in the number of 3K+ birds (1985-94: n=10,
1,=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=10, r=0.067, p>0.10). However,
ten years may be too short a timescale for any far-
reaching conclusions.

There was a significant correlation between the
number of 1K birds in one year and the number of 2K
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Figure 6. Percentages of second-year (2K) birds during year
n+1 (A), and older (3K+) during year n+2 (B) of the total
number of adults (2K+) during year n+1 and year n+2 respec-
tively, related to the number of first-year (1K) Blue Tits ringed
during yearn (n(2K)=10,r =0.830,p<0.01;n(3K+)=9,r =0.683,
p<0.05). ' '
Andeleniprocent af 2K blamejseridrn+1(A)og 3K+ idrn+2
(B) af det totale antal 2K+ i ar n+1 henholdsvis n+2 relateret
til antallet af 1K blamejser ringmerket i ar 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=10,
1,=0.867, p<0.01, 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 itrather 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<0.01).
Andelen i procent af hanner i relation til antallet blamejser
ringmerket per efterdrsseson 1983-94 (n=12, r=0,862,
p<0,01).

The correlations 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 of 3K+ 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,
=0.862, p<0.01, 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, r,=0.790, p<0.01),
whereas that for adults was not (n=12, r,=0.259,
p>0.10).

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
(opensymbols). Circles =less than | year between ringing and
recovery (no breeding season in between). Stars = | 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—15
March). (D) Spring (16 March—April).

Genfund af blamejser ringmerket andetsteds og kontrolleret
i Falsterbo (lukkede symboler) og ringmerkningslokaliteter
for blamejser kontrolleret i Falsterbo (dbne symboler). Cirk-
ler =mindre end 1 armellem ringmerkning og genfund (ingen
yngleswsoner imellem). Stjerner = 1 ar eller mere mellem
ringmeerkning og genfund (1 eller flere ynglesesoner imel-
lem). (A) Yngleseeson (maj—juli). (B) Efterar (august—novem-
ber). (C) Vinter (december—15 marts). (D) Fordr (16 marts—
april).

Stigsnaes ) fa STERBO .Christiansp

Breeding area

There were 63 recoveries at Falsterbo of Blue Tits
ringed elsewhere as nestlings, all in the southern
third of Sweden, mainly Skane and Blekinge, but a
few as far north as Lake Vinern (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
Stigsnzs, 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 1K (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 Stigsnas Bird Ob-
servatory (100 km W of Falsterbo, Figure 8B) of
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Blue Tits ringed at Falsterbo earlier during the same
autumn (September—November). Of these, 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 Stigsnaes 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 km/day, Frelin
1979).

Of the recoveries (>10 km) during the first week
after ringing, 32% were from southern Skéne, 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

Jutland

Christiansg

GERMANY

100 km
—

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 Ottenby,
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*>=0.25, df=3,
p>0.10) nor abroad (x*=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 Stigsnaes mentioned
above, these could be 1K 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—15 March, Figure 8C), of which 15 were from
north of Falsterbo. Two recoveries from Oslo, Nor-
way, and Trands, east of Lake Vittern, 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.

Tidsmeessig og geografisk oversigt over (A) genfund af bldmejser ringmeerket ved Falsterbo respektivt (B)
kontroller i Falsterbo af blamejser ringmeerket andetsteds 1947-94. Kun fund hvor afstanden mellem mcerknings-

og genfundslokalitet er stgrre end 10 km er inkluderet.

A

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec  Total
Skane 5 - 6 4 2 2 - - 6 27 15 3 70
Rest of Sweden 2 - 3 5 2 - - 1 1 3 2 1 20
E. Denmark 12 7 13 6 2 - - - 2 124 10 9 185
W. Denmark 1 4 6 5 - - - - - 1 - = 17
Bornholm - - 3 7 = % = = - 1 = . 11
Germany - 4 1 1 1 - 1 - - 5 2 - 15
Belgium - = ® 5 _ 5 . = & & 1 1
Poland - - e | - - - - - - - - 1
Norway - - = = 1 " - = _ = 1 2
Total 20 15 32 29 8 2 1 1 9 161 29 15 322
B

Jan Feb Mar Apr  May Jun Jul Aug Sep Oct Nov Dec  Total
Skéne - - - - 9 28 2 - 8 11 - - 58
Rest of Sweden - - 2 1 10 18 1 4 19 8 - - 63
Denmark - - 3 - = = = » 2 19 2 1 7
Germany - - 1 = - - - = - 1 5 2
Latvia - - = = * = - = = 1 & - 1
Lithuania - = . - - - - 2 1 i, - - 1
Holland - = = = = - s - - 1 = " 1
Norway - - & = - - " - 1 - - - 1
Total - - 6 1 19 46 3 4 31 41 2 1 154

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
8C) shows that Blue 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, Lesg,
Fyns Hoved, Korshage and Gilbjerghoved (Figure
8D).
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One recovery from eastern Germany, one from
Poland and five from the island of Christiansg 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 1980s (Svensson 1996,
Report on Swedish Bird Ringing 1980-93). 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
Blue Titnestlings (squares) and all Blue Tits (dots) respective-
ly, ringed in Sweden except Falsterbo, during the same period.

Seesonstotaler af blamejser ringmeerket i Falsterbo efterdrene
1980-94 (sgjler) i relation til antallet af unger (firkanter)
henholdsvis alle blamejser (prikker) ringmeerket i Sverige
(exclusiv Falsterbo) i samme periode.
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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<0.10).

Seesonstotaler af blamejser ringmerket i Falsterbo efterdrene
1980-94 korreleret til index fra Svenska Héickfageltaxeringen
(punkttaxering) 1980-94 (Svensson 1996; n=15, r=0,464,
p<0,10). ’
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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, rs=0.546, p<0.05).

Seesonstotaler af blamejser ringmeerket i Falsterbo efterdrene
1980-94 korreleret til gennemsnitlige vinterindex 1979/80—
1993/94 fra Vinterfagelriikningen (Svensson 1996; n=15,
1. =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,
re=0.743, p<0.01) ringed annually in Sweden, as
well as the annual totals for all ringed Blue Tits
(1980-94: n=15, r,= 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, 1,=0.702,
p<0.01, Figure9). 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=15,1,=0.464,
0.05<p<0.10, 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) Hammard Bird Observatory, Virmland (430 km N of
Falsterbo): n=15,r=0.821, p<0.01, (B) Stigsnzs Bird Obser-
vatory, Sealand (100 km W): n=13, r=0.582, p<0.05 and (C)
Ottenby Bird Observatory, Oland (240 km ENE): n=15,
r5:0.3l4, p>0.10.

Scesonstotaler af bldmejser ringmerket i Falsterbo efterdrene
1980-94 korreleret til ringmeerkningscifrene fra (A) Ham-
mard, Virmland (430 km N for Falsterbo): n=15, r =0,821,
p<0,01, (B) Stigsnces, Sjeelland (100 km W): n=13, /‘;_=0,582,
p<0,05.and (C) Ottenby, Oland (240 km ENE): n=15, r=0,314,
p>0,10.

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, r,=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=11, r,=0.670, p<0.05,
J.A. Nilsson pers. 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 of five 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,=0.546, p<0.05, Figure
).

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 positive correlation
(n=15, 1,=0.821, p<0.01) was found between totals
from Falsterbo and Hammaro, Virmland, 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 Hammard 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 Vinern) make
migratory movements not only to the south or south-
westbutalso towards northwest to wintering grounds
inNorway (Ehrenroth 1976, Killander 1983a), which
is analogous to the migration pattern in the Great Tit
Parus major (Alerstam 1982, Killander 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 Stigsnes,
Denmark (100 km W of Falsterbo) were well corre-
lated (n=13, r=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 Stigsnas of Blue Tits ringed at
Falsterbo in the same autumn.

By contrast, there was no correlation (n=15,
1,.=0.314, p>0.10) 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 migratory catego-
ries. Only seasonal totals higher than 30 were included,
restricting the basic data in Coal Tit and Bullfinch to 7
years only. D/N =diurnal respective nocturnal migrant.

Variationskoefficienten (CV) for seesonsstotalerne ef-
terdr 1980-94 for bldmejse sammenlignet med CV for
udvalgte arter. D/N = dagtreekkende henholdsvis
nattreekkende arter. Scesonstotaler med feerre end 30 er
ikke inkluderet, hvilket indebcerer at beregningsgrund-
laget for sortmejse og dompap kun udger 7 scesoner.

D/N CV
Blue Tit Parus caeruleus D 76
Partial migrants / 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 Fringilla coelebs D 62
Long distance migrants:
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 Titringed 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-
snas 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 CVs 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 Kjellén,
pers. 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 thatrelatively
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 of favour-
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 Stigsnazs, 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 (1K) 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 1K birds and females
(Table 3) is known from other studies of Blue Tits
(Ehrenroth 1976, Smith & Nilsson 1987) and irrup-
tive species (Hildén 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: 1K females) 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 accessability. 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 (lan) 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 ldn). 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, Perrins 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 migrationrespectively 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, r=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 Killander 1983b). A high

number of breeding pairs with a moderate number of
fledged nestlings will probably influence the total
fledgeling production to ahigher degree than alower
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 1K 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 1Ks (77%). Accordingly, this was probably
a consequense of a high number of 2Ks, caused by
very good breeding results in 1990 (Figures 9, 10),
butalso, 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 etal. 1992). Evenif 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, r=0.629, p<0.02, Figure
13B), 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,
r,=0.363, p>0.10). 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, pers. 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. comm.).

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,
r,=-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=15,1 =0.678, p<0.02, (B) indices from October 1980

94, n=15, r=0.629, p<0.02.

Seesonstotaler af blamejser ringmerket i Falsterbo eftercdrene 1980-94 korreleret til index fra Vinterfagelrékningen (Svensson
1996). (A) indeks fra marts 1980-94, n=15, r =0,678, p<0,02, (B) index fra 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
onsetof 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 migrate.

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 Blue Tits ringed: more than 4000 in 1986 and only
alittle more than 500 in 1987 (Table 1). Areasonable
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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. Killander,
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 other food 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 (Perrins 1979). This must
be true, at least for the Blue Tits passing Falsterbo on
migration, 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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1980-94 korreleret til frosetingen hos bgg (index 0-7;
n=15, l'_‘_=-0,635, p<0,02).

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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Resumé

Efterdrstreekket af blamejse Parus caeruleus ved
Falsterbo, Sverige 1980-94: populationsforandring-
er, treekmgnstre og genfundsanalyse.

Bldmejsen er en art, der har pget betydeligt i Skan-
dinavien i Igbet af de seneste artier. Om efteréret
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treekker et stort, omend sterkt varierende, antal
blamejser ud ved Falsterbo og arten optrader for-
mentligt mere talrigt ved Falsterbo end noget an-
detsteds inden for udbredelsesomradet. I arene 1980
—1994 er der i forbindelse med den standardiserede
ringmerkning i Falsterbo (55.23N, 12.49E), blevet
ringmearket 49.021 blamejser om efterdret (11. sep-
tember—10. november; Tabel 1).

Bade antallet per ar og frekvensen af ar med
mange trekkende blamejser i Falsterbo er gget i
Igbet af perioden (Figur 9). Dette har bevirket, at det
totale antal blamejser ringmearket i Falsterbo er
seksdoblet, samt at antallet af genfund og fremmede
kontroller er forgget betydeligt. Dette har mulig-
gjort denne analyse, der omfatter antal, s@son- og
dggnmgnstre og -variationer samt alders- og kgns-
fordeling foruden en genfundsanalyse, der beskri-
ver rekruteringsomrade, traekruter og overvintrings-
kvarter for de blamejser, der passerer Falsterbo om
efteraret.

Bade ringmerkningscifrene og cifrene fra traektzl-
lingerne i Falsterbo er stigende (Tabel 1) og afspejler
utvivlsomt, at arten gger i antal i den del af popula-
tionen, der passerer Falsterbo pé efterarstrakket.
Dette bekreaftes ogsa af, at antallet af ungemark-
ninger er stigende i Sverige (Figur 9). Ud fra sam-
menligninger af materialet med indeks fra de svens-
ke tellinger af ynglefugle (Figur 10) og vinterfugle
(Figur 11, 13) ses det, at antallet af treekkende og
ringmerkede blamejser athenger af antallet udflgj-
ne unger, derigen er athengig af populationsstgrrel-
sen i den forudgaende vinter. Antallet af treekkende
blamejser om efteraret er saledes athangigt af antal-
let af fugle, der overlever vinteren og danner yngle-
par.

Antallet af trekkende blamejser er staerkt varie-
rende fra ar til ar, men signifikant korreleret til
efterdrets ringmerkningscifre i Hammaro, Sverige
og Stigsnees, Danmark (Figur 12). Antallet af trek-
kende blamejser er signifikant korreleret med antal-
letafungemerkningeriSverige og signifikant nega-
tivt korreleret med stgrrelsen af frgsetningen hos
bgg Fagus sylvatica (Figur 14). Forudsatningen for
et stort antal treekkende blamejser i Falsterbo er
saledes en god ynglesason i et ar, hvor der er ringe
frgsetning hos bag.

Traekket af blamejse fglger stort set samme tids-
massige mgnster hver saeson. De midterste 90%
(5%-95%) af fuglene ringmerkes i perioden 23
september—23 oktober (Figur 1) og mediandatoen
for alle blamejser ringmarket i drene 1980-94 er 6.
oktober (Figur 2).

Treekkets forlgb over dggnet er kendetegnet ved,



atarten kan treekke langt op ad dagen og det gennem-
snitlige traektidspunkt atheenger af tidspunktet for
solopgang (Figur 3).

Summen af de tre stgrste dages total udggr 44 % af
arstotalen. Dette procenttal er hgjere end hos lang-
distancetrakkere, men lavere end hos typiske inva-
sionsarter (Tabel 2). Variationskoefficienten (CV)
pé de arlige ringmarkningscifre for blamejse er
ligeledes intermedizrt langdistancetreekkere (lave)
og de typiske invasionsarter (hgje) (Tabel 5).

Samtlige blamejser, derindgér i dette materiale, er
aldersbestemt til arsunger (1K) eller &ldre (2K+) ud
fra feeldningskarakterer. I 1984 pabegyndtes alders-
bestemmelse af de adulte blamejser til toarige (2K)
eller endnu @ldre (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
ringmerkede (Figur 4). Af de adulte fugle er 71,0%
toarige (2K), mens 27.6% er tredrige eller @ldre
(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 af 2K-fugle det efterfgl-
gende ar (Figur 5).

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

Allerede i 1981 pabegyndtes kgnsbestemmelse
ved hjelp af dragtkarakterer og i perioden 1983-94
er 99,7% af de ringmerkede blamejser blevet kgns-
bestemt. Hunnerne udggr majoriteten af fuglene i
alle alderskategorier. Andelen af hanner af de juve-
nile fugle udggr 21,6% (1983-94), mens det hos de
adulte fugle blot er 7,0% (Tabel 3).

Der ses en signifikant positiv korrelation mellem
andelen af hanner, der udggr 10,7-25,3% af fuglene
fra ar til ar, og efterarets totalfangst (Figur 7). Den
delvise migration kan forklares af "dominanshypo-
tesen”, hvilket vil sige, at det er de steerkeste indivi-
der, der kan opretholde territorie og fglgelig de

svageste der treekker; der skal sdledes vare ringere
forhold til stede fgr hannerne, der er dominerende i
konkurrencen om fgde, tager del i traekket.

Frem til og med 1994 er der genmeldt 322 blamej-
ser maerket i Falsterbo, hvilket svarer til en genmel-
dingsprocent pa 0,5% og der er kontrolleret 154
blamejser market pa andre lokaliteter (Tabel 4).

Genfundene har vist, at de fugle der er ringmearket
somredeunger og kontrollereti Falsterbo er opvoks-
et i den sydligste trediedel af Sverige (Figur 8A),
hovedsageligt i Skane og Blekinge. Fra Falsterbo
treekker blamejserne mod sydvest hovedsageligt til
Danmark og sjeldent leengere end til Nordtyskland
(Figur 8B). Genfund fra tre ringmerkningslokalite-
ter i det sydgstligste Danmark har vist, at den gen-
nemsnitlige traektid fra Falsterbo til de tre lokalite-
ter, der alle 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 treekhas-
tighed pa cirka 36 km/dag.

I Igbet af vinteren treekker bldmejserne mod vest
til Jylland (Figur 8C), hvilket muligvis kan tilskrives
de dér mildere klimatiske forhold. I Igbet af forérs-
manederne viser en rekke genmeldinger fra nord-
og gstvendte spidser i Danmark (Figur 8D), at det
nordgéende forarstraek sker ad en vestligere rute end
efterarstrekket, hvorfor hele trekforlgbet far en
slgjfeform. Der ses desuden en spejlvendt slgjfe,
idet genfund fra @sterspomradet viser, at et fatal af
blamejserne velger en gstligere rute om foraret end
om efteraret.

Deter givet, at stgrrelsen af frgsaetningen hos bgg
er en vesentlig faktor for antallet af treekkende
blamejser. Med tanke p4, at frgsetningen som oftest
er synkron over store omrader kan det undre, at
blamejserne ikke treekker videre mod syd, idet s
relativt korte treekbevagelser som de sydsvenske
blamejser foretager, ikke fgrer dem til omrader med
mere fgde og ydermere overvintrer de i et omrade,
hvor de lokale ynglefugle er standfugle, hvilket ma
bevirke yderligere konkurrence. Da blamejserne
ikke fortsatter l&ngere mod syd, ma det dog formo-
des, at fgdegrundlageter tilstreekkeligt stort til begge
delpopulationer og en plausibel forklaring kan vere,
at vintrene er mildere og den givne fgdemangde
lettere tilgaengelig 1 disse egne.
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The wintering area of Shorelarks Eremophila alpestris breeding in

Swedish Lapland

SOREN SVENSSON

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 previousrecoveries
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
Ammarnids in southern Lapland have now given eight
winter recoveries: one in southern Norway, six along the

Abstract

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.

Saren Svensson, Department of Ecology, Ecology Build-
ing, S-223 62 Lund, Sweden.

Received 15 October 1997, Accepted 21 October 1997, Editor: R. Sandberg

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
(Hildén 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 (Stueflotten 1994). The Shore-
lark is now listed among the “vulnerable” species in
the most recent Swedish "Red list” (Ahlén & 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 at Ammarnés in southern Lapland in
1990 in order to determine possible factors causing
the decline (Svensson etal. 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 Ammarnés since its
colour combination has not been used in England.
The study area is located on the mountain Bjorkfjal-
let 8-20 km northeast to north of Ammarnés (roughly
within 66°06’N, 16°10’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. Raberg kirke, near Skagen, Jutland (57 °44°N,
10°35°E). One bird with ared ring on its left leg was
observed on27 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 Mgller 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. Komagveer on the Varanger peninsula in
Finnmark (70°15°N, 30°31’E). This recovery was
first reported by Sverre Asmar Nilsen, Vadsg (letter

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

Aterfynd av berglirkor méirkta som boung-
ar eller héickande adulta i Ammarnds i
sodra Lappland. Stjdrna = mdrkplats.
Prickar = aterfynd utanfor héckningssd-
songen (oktober—april). Kvadrat = dter-
Jfynd pa sensommaren.
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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 Ammarnds. 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
withred 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 foronly 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 leftleg, red over metal onrightleg)
was one of the five young ringed in a nest on
Dératjakko on 27 June 1991 (ring no. 2801468). The
two recoveries were made on the same day very
close to each other (70°15°N, 30°31’E and
70°15’N,30°32’E, respectively), hence there is little
doubt about them referring to the same bird.

3. Balgo, island northwest of Varberg (57°10°N,
12°10’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 ared 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. Bjorking, 12 km south of Varberg (57°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, Société Jersiaise (letter of 5 December 1992).
The ring combination was blue over red on the left
and blue over metal on the rightleg. This bird was no.
2801479, ringed as nestling on 19 July 1992 on
Daratjakko.

6. Nabben, Falsterbo (55°23°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-Agder
(58°05°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 Bésatjakko on 23 July
1992, being one of five young in a second brood. The
ring no. was 2801488.

8. Galtabdck, 10 km south of Varberg (57 °02°N,
12°19’E). 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
rightleg. 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 of five young ringed on 1 July 1991, both broods

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

9. Morups Tange, c¢. 8 km west-north-west of
Falkenberg (56°55°N, 12°22°E). On 19 October
1997, Pir 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 Bésatjakko, 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-
tornead, 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 Marsfjéllet, 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
athen 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 Ammarnés 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 spentseveral periods on the breeding grounds
at Ammarnis 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
partofits 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
cannotbe 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-
gachevaetal. 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. This 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 Ammarnis 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 three colour rings. Colour-
ringed Shorelarks should be reported to the author or
to a national Ringing center.
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Sammanfattning

Overvintringsomrédet for bergliirkor Eremophila
alpestris som héckar i svenska Lappland

Det har ldnge ratt tveksamhet om var de skandina-
viska berglidrkorna 6vervintrar. Det dr vil ként att
bergldrkor normalt dvervintrar i sédra Norge, !ings
Sveriges vistkust, paJylland samtinordvéstra Tysk-
land, Holland och England, d.v.s. i Nordsjoomradet.
Trots detta har det flera ganger férmodats att &tmins-
tone norra Skandinaviens berglérkor flyttar mot syd-
ost. Orsaken till tveksamheten har varit bristen pa
ringdterfynd. Det har endast funnits tre stycken. En
fagel mirkies i Overtorned den 18 november 1940
och aterfanns i Kalmar den 17 december samma 4r.
Dess hiickningsplats dr givetvis okidnd. En annan
fdgel mirktes som unge pd Marsfjillet den 7 juli
1949 och dterfanns i sédra Spanien den 15 oktober
samma ar. Detta dterfynd kan knappast vara korrekt,

och betvivlas ocksd av flera forfattare. Ett tredje
aterfynd dr av en fagel vintermirkt i Halle i Tysk-
land, vilken aterfanns under flyttningen i maj i Komi
i Ryssland, sannolikt pa vig till sitt arktiska hdck-
ningsomrade.

Under aren 1990-1997 har ett storre antal berglér-
kor, bade adulta figlar och boungar firgméirkts i
Ammarnis. De har nu givit nio aterfynd i form av
faltavlasningar. Eftersom det inte skett ndgra andra
fargmirkningar fore december 1996 (da en del berg-
larkor fargmarktes i England, dock med andra férg-
kombinationer) maste samtliga aterfynd gélla faglar
som mirkts i Ammarnis. Atta av aterfynden har
gjorts i vinteromradet: Raberg kirke vid Skagen pa
Jylland, Balg6 vid Varberg, Bjorkédng soder om
Varberg, Noirmont Point pa Jersey, Nabben vid
Falsterbo, Nordhasselbukta vid Farsund i Vest-Ag-
der, Galtabéck soder om Varberg och Morups Tange
nordvést om Falkenberg. Fynden visar entydigt att
de lapplidndska bergldrkornas dvervintringsomrade
ligger i Nordsjoregionen och att alltsa deras strick-
riktning dr at sydvist och inte at sydost.

Det nionde aterfyndet dr mérkligare. Det gjordes
den 17 augusti 1991 och gillde en unge som mirktes
i Ammarnds den 27 juni samma &r. Den aterfanns
saledes 760 km &t nordost bara ndgon manad efter
det att den blivit sjdlvstindig. Detta aterfynd anty-
der en forklaring till att jag aldrig sett ndgon berg-
lirka i Ammarnés under hosten trots att jag gatt
mycket i hdckningsfjillen i augusti, september och
borjan av oktober. Kanske ldmnar atminstone en del
berglirkor hiackningsterrdngen for att bege sig till
norska kusten innan de definitivt flyttar séderut. De
brukar séllan upptrida i stérre mangder i 6vervint-
ringsomradet eller pa flyttning forrédn i borjan av
oktober. Ett ytterligare stod for att bergliarkorna inte
flyttar at sydost dr att arten dr mycket séllsynt lings
Sveriges ostkust. De fa fynd som gors dér kan gélla
de fa finska faglar som finns kvar och som i sé fall
ocksa skulle flytta at sydvést. Att arten var talrikare
lings ostkusten forr stimmer da med att den forr
ocksé var vanligare i Finland men senare minskat
drastiskt.

Forutom i Ammarnis firgmirks som sagt faglar
sedan vintern 1996/97 ocksé i England. Frén vintern
1997/98 kommer berglirkor ocksa att fargmarkas i
Tyskland. Alla far en metallring och tre fargringar i
individuella fargkombinationer. Det dr darfor ytterst
viktigt att alla observerade bergldrkor granskas for
att se om de &r ringmirkta och att ringarnas firger
och position pa benen avldses med storstanoggrann-
het. Rapportering kan ske till forfattaren eller till
Ringmaérkningscentralen.
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Fagelovervakningen

Den svenska fagelfaunan fériandras stindigt. Nya arter kommer in i landet och
sprider sig. Andra arter minskar i antal och férsvinner. Endast ett fatal av dessa
forandringar dr naturliga. De flesta beror i stillet pd manniskans olika satt att
exploatera naturen, frimst genom jord- och skogsbruk. For fagelskyddets del ar vi
mest intresserade av negativa forandringar. Tyvirr sker de ofta sd ldngsamt att de
uppméarksammas ordentligt forst nér en art borjar bli hotad. Det ar darfor viktigt att
upptacka alla forandringar i god tid. Det kan vi géra genom ordentliga
riksomfattande inventeringar. Sddana inventeringar ar Vinterfagelrdkningen och
Hackfageltaxeringen.

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

Bdda inventeringarna ar litta att bidra till. Det enda som krévs av dig ar att du
kanner igen alla faglar pa bade utseende och liten och kan avsitta en halv dag da
och da. Vinterfdgelrdkningen kan du delta i under fem olika perioder fran oktober

till mars, t.ex. under jul/nydrshelgen, forsta halvan av februari och tva veckor i

mars. Du kan bérja utan att ha varit med tidigare under vintern. Det enda du

behover gora &r att vilja en rutt, som du firdas till fots eller med bil, och lings

vilken du har 20 punkter eller stopp pé sddant avstdnd fran varandra att du inte

dubbelriknar samma faglar fran olika punkter. Fran varje punkt riknar du alla
sedda och horda faglar under fem minuter.

Nér sedan vdren och sommaren kommer kan du delta i Hickfageltaxeringen. Du
kan vélja mellan tvd olika typer av rutter. Den ena typen &r punkttaxering av
samma slag som vintertid (samma rutt och du vill), d.v.s. du véljer sjalv din rutt.
Den andra typen dr en kombinerad punkt- och linjetaxering ldngs en dtta
kilometer lang fast, forutbestamd rutt som du far dig tilldelad (férutsatt att det finns
ndgon ledig kvar i din trakt).

Borja det nya dret med att gd med i Vinterfigelrdkningen! Fortsitt sedan med
Hackfageltaxeringen i var och sommar! P4 s sitt kan ocksd du bidra till att starka
Overvakningen av fagelfaunan. Anmal sig genast sd far du anvisningar och
protokoll.

Skriv till
Soren Svensson, Ekologihuset, 223 62 Lund.
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Ornis Svecica 7 (1997)

Forum

I forsta hdiftet av Ornis Svecica 1991 gavs en programforklaring som angav att tidskriften inte bara
skulle innehdlla vetenskapliga uppsatser och korta forskningsrapporter utan ocksd diskussion och
debatt. Programforklaringen har héngt med pd omslagets andra sida i alla héften genom dren:
"Tidskriftens mdl och inrikining dr att skapa ett forum for priméira forskningsrapporter, idéutbyte,
debatt och brev rorande Sveriges fagelfauna och svensk ornitologi.” Vi har inte sett mycket av det
senare. Déirfor startar vi héir en ny rubrik, Foram, som dr téinkt att locka till sig bidrag av mera allmdin
karaktcr, d.v.s. bidrag som inte dir uppsatser eller korta rapporter om fagelundersékningar. Bidragen
Jar handla om snart sagt vad som helst som har med faglar, 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. Vilkomna!

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!

trappa ner sitt arbete? Man befarade mycket allvar-

Ornitologins dod — Vart har alla unga
g & liga konsekvenser for fagelskyddet och fagelover-

orntiologer tagit viigen?

SOREN SVENSSON

Under de senaste aren har jag allt oftare fran regio-
nalforeningarna hort att det blivit svarare att rekry-
tera yngre ornitologer till fagelskydd och invente-
ringar. Ofta har arbetet fortsatt att vila pa en kidrn-
trupp av litet dldre personer.

Nyligen berittade Staffan Rodebrand for mig om
oroande signaler frain USA. Han hade i hostas delta-
gitien stor konferens i Kalifornien med ornitologer
fran de vistliga staterna. Pa ett arbetsmote hade man
behandlat "ornitologins dod” eftersom man var all-
varligt bekymrad 6ver vad som skulle hinda med
fagelskyddet pa litet lingre sikt. Den allmédnna upp-
fattningen var mycket entydig. Man upplevde ett
minskande intresse for fagelskadning och ornitologi
fragan: Vad kommer att hinda inom en inte alltfor
avldgsen framtid nér de nu aktiva arskullarna borjar

vakningen.

Fragan dr nu om detta &r en internationell forete-
else. Ar situationen i Sverige likartad? Vandrar f&-
gelskddandet mot en éttestupa, som kan visa sig om
nagot decennium eller sd, med drastiskt minskande
antal fagelskyddare och figelovervakare? Aven om
vi inte uppmérksammat detta dnnu, kan det vara en
utveckling som dolts av de fortfarande stora och
aktiva drgdngarna av lite dldre fagelskadare. Som ett
rent faktum har det varit kint sedan linge att SOFs
medlemskader varit forhallandevis aldersstigen. VFs
ldsarundersokning 1992 (Vdr Féagelvérldnr 3,1993,
s. 40-41) visade att de 1800 medlemmar som svara-
de hade en medelalder pa ca 42 ar och att pensioné-
rerna var fler dn tonaringarna. Bekymret med ung-
domsrekryteringen har varit ett aterkommande tema
pé ombudsmdtena och i styrelsen. Men kdrnfragan
hér dr om det borjar ga utfor ordentligt.

Sjélv sysslar jag som bekant i mycket stor omfatt-
ning med inventeringar som kriver deltagande av
stora méngder fagelskadare, bl.a. Hickfégeltaxe-
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ringen och Vinterfagelrdkningen. Hundratals orni-
tologer bidrar arligen till dessa fagelrdkningar. Visst
harjagibland ként att det varit svartattrekryteranya,
yngre deltagare; jag har haft intrycket att det varit de
nagot dldre som utgjort basen i verksamheten och att
det ocksa varit bland dem som den huvudsakliga
nyrekryteringen skett. Men jag har aldrig undersokt
om denna kénsla haft nagot verklighetsunderlag.
Orsaken har varit att verksamheten hittills fungerat
bra och jag har fatt god respons bland ornitologerna.
Antalet deltagare har 6kat om man ser 6ver hela den
period som punkttaxeringarna pagatt, d.v.s. sedan
1975 (Figur 1), och nir jag 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 néstan hundra stan-
dardrutter utover ungefir samma antal vanliga punkt-
rutter som tidigare.

Tack vare att inventerarens fodelsedr ingar i in-
venteringsrutternas identifikationsbeteckning ér det
mojligt att kartligga inventerarnas dlderssamman-
sittning 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

75 85

Figur 1. Antalet deltagare i fagelovervakningen 1975-1996.
De olika delarna av respektive stapel anger antalet deltagare
fodda olika decennier med decenniet 00-09 nederst och 70-79
overst.

Number of participants in bird monitoring from 1975 through
1996. The different bars show the number of participants born
during different decades, with decade 00-09 at the bottom and
70-79 at the top.
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Figur 2. Inventerarnas medeldlder olika ar under perioden
1975-1996.

Average age of participants in the census work in 1975-1996.

visar hur stor procentuell andel av inventerarna som
varje r frn 1975 till 1996 var fédda under olika
decennier av nittonhundratalet.

Andelen inventerare fodda fore 1910, och som
alltsd var mellan 65 och 75 ar gamla nér inventering-
en startade 1975, minskade naturligtvis och upphor-
de 1985. Andelen fodda mellan 1910 och 1919
okade fram till ungefdr 1985 for att sedan stadigt
minska, och ungefir samma bild ger de som hade
fodelsar mellan 1920 och 1929. De som ir fodda
mellan 1930 och 1939 kade ocksé for att borja
minska i andel ungefér 1990, d.v.s. niir de var mellan
50 och 60 ar gamla. Aldelsgluppen fodda under
perioden 1940-49 har legat pa ungefir samma hoga
nivéa alla dren. Gruppen fédda 1950-59 visar en
mirklig utveckling med hdg andel i borjan av peri-
oden och sedan en snabb nedgang for att sedan dka
stadigt om 4n Iangsamt. Gruppen fodda mellan 1960
och 1969 6kade snabbt de allra forsta aren, d.v.s. da
de kom upp i de 6vre tonédren 1975-1976, men har
sedan inte fortsatt att 6ka. Samma sak giller de som
ir fodda efter 1970. De borjade upptrida som inven-
terare runt 1985, ocksé i dvre tonaren, men har sedan
inte okat sin andel av inventerarkadern. Den sjun-
kande andelen inventerare fodda fore 1940 kompen-
seras alltsd inte av de allra yngsta ornitologerna utan
frimst av de som ér fodda under femtiotalet.

Sammanfattningsvis dr det alltsa helt klart att
yngre ornitologer, fodda efter 1969 och alltséd i dag



Figur 3. Andelen deltagare olika dr mellan 1975 och 1996 (i
procent) fédda under olika decennier. Decennierna har marke-
rats med 00 till 70 for fodelsear mellan 1900-09 till 1970-79.

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

yngre dn trettio 4r, inte rekryteras till inventeringsar-
betet i ndmnvird omfattning. Det giller ocksa de
som dr fodda 1960-69 och som alltsé &r i trettiodrs-
aldern eller nagot didrdver. For de senare finns dock
en tendens till 6kat deltagande de allra senaste aren,
vilket kanske r ett tecken pa att utvecklingen kom-
mer att folja bilden for femtiotalisterna. Vi konstate-
rar att det alltsa dr fyrtiotalister och arsklasserna
ddromkring som bér upp hela den svenska invente-
ringsverksamheten! Ar det ocksd de som bir upp
hela den svenska ornitologin?

Jag fragar mig ddarfér om den 6kande medeléldern
bland inventerarna speglar ett motsvarande dldrande
bland SOFs samtliga medlemmar. Tyvirr ér det inte
mojligt att fa fram sdkra uppgifter om detta. Visser-
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ligen efterfragas fodelsear pa inbetalningskorten for
medlemsavgiften, men tyvirr har mindre dn hilften
av medlemmarna meddelat fodelsedr. Eva Nordin pa
SOFs kansli har stéllt samman uppgifterna for de
4858 medlemmar som uppgivit fodelsedr. Resultatet
framgér av Tabell 1.

Den storsta skillnaden giller 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 till ligre andel inventerare 4n med-
lemmar finns ocksa i gruppen 1950-69. Det finns
alltsd en klar tendens i siffrorna att en hogre andel av
de dldre medlemmarna och en lidgre andel av de
yngre &r aktiva inventerare. Detta skulle kunna tol-
kas s att de yngre i mindre grad dn de dldre &r
intresserade av inventeringar. Men denna tolkning
drinte pa nagot sitt sidker. I de senare dldersgrupper-
na ingar namligen en storre andel medlemmar som
rapporterat alder eftersom vi linge haft lagre med-
lemsavgift for ungdomar. Det maste rimligtvis vara
sa att siffrorna i verkligheten #r mer dverensstdm-
mande 4n i tabellen. Om detta ar riktigt, d.v.s. att
procenttalen for inventerarnas aldersfordelning vi-
sar alderssammansittningen i SOF i dag, kan det
mycket vil vara sé att de ocksa gor det for hela
perioden och att SOF-medlemmarnas medelalder
ocksa okat med ungefir tjugo ar under den senaste
tjugoarsperioden! Den oundvikliga slutsatsen dr da
att SOF inte formar rekrytera de yngre fagelska-
darna. I sa fall dr en ytterligare slutsats, eftersom
SOFs medlemsantal inte minskat, att det skett en
kompensatorisk rekrytering av dldre ornitologer
parallellt med att andelen yngre gétt ner.

Tabell 1. Férdelningen pa fédelsear for SOFs medlemmar och
deltagarnaifagelovervakningen 1996. Fér SOF-medlemmar-
na fanns fodelsear 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.

Fodelsear % medlemmar % inventerare
Year of birth % counters % members
1910-1919 24 2,0
1920-1929 54 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 dlder i SOF inte kan kartldggas i detalj finns
god statistik for en grupp, ndmligen just ungdomar-
na. 1976 infoérdes ndmligen en kraftigt rabatterad
medlemsavgift for personer som var 21 ar eller
yngre. Antalet sddana har ddrefter redovisats i ars-
berittelserna. I Figur 4 redovisar jag utvecklingen
av savil det totala antalet medlemmar (exklusive
stindiga medlemmar och familjemedlemmar) som
antalet ungdomsmedlemmar. Totala antalet arsbeta-
lande medlemmar 6kade kraftigt mellan 1975 och
1985. Direfter borjade en langsam nedgang, som
brots 1991, sannolikt som en f6ljd av Var Fagel-
virlds drastiska fordndring detta dr. Sedan har en
svag aterhdmtning skett. Utvecklingen for antalet
ungdomsmedlemmar har varit helt annorlunda. In-
forandet av den ldgre ungdomsavgiften medforde
en kraftig 6kning sé att vi hade 1000 ungdomsmed-
lemmar 1979. Nivéan holl sig ndgorlunda konstant
till 1985 (dock samtidigt som det totala medlemsan-
talet fortsatte att 6ka) for att sedan minska snabbt till
bara 500 ar 1990, och pa den nivan har antalet sedan
stannat. Detta innebdr 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 ndstan vara sa att vi borjat skonja ett
minskat fagelintresse bland de yngre generationer-
na. Om sa inte &r fallet dr det enda forklaringsalter-
nativ som finns att de yngre ornitologerna varken &r
intresserade av inventeringar eller av medlemsskap
i SOF. I séa fall skulle kanske det rena skadandet,
artjagandet och artbestimningsfragor utan engage-
mang i SOF eller inventeringar vara det som syssel-
sétter yngre ornitologer. Att intresset for denna form
av ornitologi &r stort framgar tydligt av bl.a. VF:s
innehéll och av att figelrapporterna, inklusive rari-
tetsrapporterna, numera i arsboken, vuxit kraftigt i
omfang. Club300 har ocksa vuxit och ger numera ut
en fin tidskrift, Roadrunner, i just detta &mne. Men
inte heller detta kan vara nidgon huvudforklaring
eftersom antalet medlemmar i Club300 bara ir ca.
500 stycken och nistan alla ocksd dr medlemmar i
SOF. Och man maste ocksa stilla fragan om rekry-
teringen till denna form av ornitologi verkligen
kommer ur ungdomarnas led. Vi var nigra som
resonerade om detta vid Ottenby under vecka 42 i
hostas. Vi kunde konstatera att det definitivt inte var
nagon dominans av ungdomar bland de skdadare som
trinktade efter de just denna vecka franvarande
rariteterna. Snarare syntes aldersammansattningen
rdtt vél stimma med den som redovisats i tabellen.
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Figur 4. Utvecklingen av medlemsantalet i Sveriges Ornitolo-
giska Forening 1975-1996. Det 6vre diagrammet visar antalet
Arsbetalande medlemmar (stindiga medlemmar och familje-
medlemmar ej medtagna). Det mellersta diagrammet visar
antal medlemmar som #r yngre én 22 ar. Det undre diagram-
met visar ungdomsmedlemmarnas procentuella andel av anta-
let arsbetalande medlemmar.

Development of membership of the Swedish Ornithological
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 besok i Falsterbo under
de stora skadarveckorna pa hosten.

Alltsa: Var finns de yngre ornitologerna och vad
sysslar de med? Min preliminéra gissning &r att de



haller pa att ta slut! Det skulle vara mycket intressant
om nagon forenings- eller hobbysociologisk forska-
re toge sig an denna fraga. Hur ér aldersfordelningen
och fagelintressets profilering i riksféreningen, i
regionalforeningarna och bland fagelskéadare i all-
ménhet? Och hur utvecklas rekryteringsbasen bland
ungdomarna i allménhet ute i skolorna och under de
forsta aren i yrkeslivet eller den fortsatta utbildning-
en? Orovidckande dr att dven Filtbiologerna har
drabbats av en rejil krasch. Och jdgarna &r oroade
over en pagaende forgubbning inom sina led. Vad dr
det som hinder med naturintresset? Om det finns
nagon substans i den oro som jag refererar i inled-
ningen, dr det utomordentligt viktigt att vi tar den pa
allvar om vi inte om ndgot decennium skall behéva
uppleva ett katastrofalt ras for fagelskadandet och
fagelskyddet.

Dettainldgg dr avsett att vara en ldgesbeskrivning
och ett underlag for debatt, inte ett recept for atgér-
der. Att vinda trenden, om den verkligen finns och dr
sa allvarlig som signalerna tyder pa, dr en svar och
komplicerad uppgift. Det gors inte i en handvin-
ding. Men kunskap om bakgrund och nuldge &r
nodvindig for de visioner som maste skapas och
forverkligas.

Hjartlig tack till Nils Kjellén och Mikael Rosén, som
ldst och givit synpunkter pd manuskriptet, samt till
flera av mina kolleger for diskussioner i &mnet.

Summary

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

Some disturbing information has been received 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-

Ornis Svecica 7 (1997)

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 Féiltbiologerna (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 their journal 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 T 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, Ekologihuset, 223 62 Lund.
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Nya bocker New books

Linnut-vuosikirja 1996. (Tidningen Linnuts ars-
bok; redaktorer Tapio Solonen och Esa Lammi.)
BirdLife Finland och Zoologiska Museet, Hel-
singfors universitet. 102 sidor. Pris: FIM 100:—.
Bestilles fran BirdLife Finland, Box 1285,00101
Helsingfors.

Sveriges orntiologiska forening har ju haft enorm
framgéng med sin arsbok Fdgeldret. Mer dn tva
tredjedelar av SOF-medlemmarna héller sig med
den och far ddarmed ett fornamligt samlat bibliotek
over svensk fagelfaunistik och summeringar av
manga langsiktiga projekt. SOF:s finska motsvarig-
het, BirdLife Finland, som utger den forndmliga
tidskriften Linnut, motsvarigheten till Var Fdgel-
véirld, kommer nu ocksa med en arsbok. Dér sam-
manfattas en rad av de finska storprojekt som enga-
gerar hundratals ornitologer over hela landet.

I Finland liksom i Sverige har man ett fjillgaspro-
jekt som bygger pa utplantering. Men sitationen &r
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
dér har nedgangen fortsatt fran nistan hundra faglar
1986 till bara 40 1996. Det stora hotet &r jakt, men
andra hot ndmns ocks4, bl.a. den starka Gverbetning-
en av ren.

Aven i Finland har man projekt for vitryggig
hackspett och skréntdrna. Endast ett trettiotal par av
hackspetten finns kvar. Man har lyckats fa till stand
skydd for ndstan hilften av hackningsplatserna, men
om detta skydd dr tillrdckligt arealméssigt dr oklart
for en s utglesad stam. Skréntirnan har efter sin
magnifika populationsokning i Ostersjoomradet
under storre delen av detta sekel sedan 1970 minskat
ungefir i samma takt i bade Sverige och Finland.
Den parallella utvecklingen &r inte att undra over
eftersom det ror sig om en enda population inom
vilken faglar och kolonier flyttar runt. Nér det finska
materialet, som dr mycket detaljerat fran 1984, da
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skrintdrneprojektet startade, delas upp pa olika
omréden blir bilden splittrad, med 6kningar i vissa
och minskningar i andra. Totalt sett ir det dock fraga
om en fortsatt nedgang sedan 1984 (ca 20%), nagot
mindre 4n i Sverige (ca 30%).

Havsorn och kungsérn foljs noga i Finland. Fin-
land har liksom Sverige numera en framgéngsrik
och snabbt vixande havsornstam. Antalet par har
vuxit fran runt 40 i borjan av sjuttiotalet till over 120
1996. Lika uppmuntrande dr att bakom 6kningen
ligger en 8kande héckningsframgéng. For en sa stor
fagel som havsornen ér det fenomenala siffror som
redovisas. Den arliga 6kningstakten for parantalet
steg frédn 3,6% i borjan av dttiotalet till numera 8,5%.
Dir okningstakten dr som allra bést, i Abo och
Bjorneborgs lin, ligger den i dag pa fantastiska 17%
per ar! Kungsornen dvervakas inte pa samma totala
sdtt som havsornen, av naturliga skil, eftersom den
dr s mycket vanligare. Ddremot Gvervakas hick-
ningsframgangen i nira 300 revir. Ungefir 60% av
paren brukar hicka varje ér, och de hickande paren
fér i snitt en unge per ar, inklusive de icke hdckande
paren en halv unge per ar. Hickningsframgangen
anses bero pa antalet harar. Man registrerar ocksa
eventuell forfoljelse. Lokalt forekommer sddan, men
den har s liten omfattning att den inte spelar ndgon
roll.

Fiskgjusen #r en annan framgéngsrik rovfagel
som har positiv trend atminstone i hela Visteuropa,
dér den #r vil skyddad. Utanfor Ryssland dr det
Sverige (3500 par) och Finland (minst 1200 par)
som har de ojamforligt storsta bestanden. Utveck-
lingen synes vara positiv dver sa gott som hela
Finland, i genomsnitt dr 6kningen drygt en procent
per ar. Sedan 1970 har det ocksa skett en svag 6kning
i antalet ungar per par.

I Finland har man ocksé en imponerande ver-
vakning av alla vanliga rovfaglar och ugglor i form
av vad man kallar "Rovfagelsnitet”, ett system av
hundra stycken rutor om vardera 10x10 km, inom



vilka amtorornitologer och ringmérkare kontrolle-
rar alla rovfagelsrevir. Ar 1996 kontrollerades mer
dn 47.000 tidnkbara boplatser, varav 9.800 bebodda
revir med 5.400 bon med héckning! De flesta rov-
faglar och ugglor i Finland har langsiktigt stabila
besténd, smagnagarspecialisterna forstdss med sto-
ra variationer. Av patagliga trender kan man skonja
6kning for tornfalk med rekordantal 1996 och ned-
gang for stenfalk med bottennotering 1996. En del
arter har olika trender i olika delar av landet, t.ex.
duvhoken som 6kar i norr men minskar i soder. Pa
en bild visas ett bo av larkfalk i en "holk”, en
plattform med kanter och risbotten uppsatt i ett tréd.
Detta dr kanske nagot att tinka pa dven for stenfalk,
sdrskilt om kréka och fjillvrak skulle fallera som
bobyggare at denna falk, som inte kan bygga sina
risbon sjdlv. Arten anses ju vara pa nedgéng dven i
vart land, och med tanke pa den miljo i vilken den
héckar och pa att bytestillgangen knappast kan ha
minskat, kan det kanske vara tillgangen pa bon som
minskat.

Skogshonsen har f6ljts i Finland under lang tid
med hjilp av vad man kallar vilttrianglar, ndimligen
1450 stycken 12 km langa triangelformade linjetax-
eringar. Nu presenteras tithetskartor for tjdder, orre,
jdrpe och dalripa. Skillnaderna mellan olika delar av
Finland dr mycket stora. De hogsta titheterna for de
olika arterna &r over 7 faglar per kvadratkilometer
for tjdder, over 15 for orre och jédrpe och dver 8 for
dalripa. Den senare har retirerat markant och numera
néstan forsvunnit fran sodra Finland, troligen pa
grund av biotopfordndringar.

I Sverige har Ringmirkningscentralen nyligen
startat ett projekt med sma standardiserade ring-
markningsstationer som drivs av bl.a. privatperso-
ner. De har till uppgift att under hela hiackningssi-
songen med ett fast antal nit pa fasta platser och med
ettbestdmt antal fangsttimmar bestimda dagar fanga
och ringmérka samt kons- och aldersbestimma fag-
lar. Idén kommer fran England och syftet #r att
bestimma den arliga ungproduktionen (andel ung-
faglarirelation till gamla) och dédligheten (andelen
aterfangade nista ar). Syftet ér alltsa att forfina den
information man kan ha nytta av i 6vervakningen
och ddrmed kunna forklara varfor vissa populations-
fordndringar sker. Sddan verksamhet har pagatt i
Finland sedan 1986, och man hade 1994 nitt upp till
40 stationer. Tyvérr har antalet stationer sedan mins-
kat tva ar i foljd sa att det bara var 30 kvar 1996.
Kanske dr det ett for tungt program i lingden att
fullfolja for enskilda ringmaérkare, vilket badar illa
for det svenska programmet, eftersom svensk ihir-
dighet i langtidsprojekt erfarenhetsmissigt dr mar-
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kant ldgre dn finsk. Detta vore beklagligt eftersom
den typ av data som man efterstrivar dr mycket
virdefull. Man redovisar siffror for ungfagelandelen
for sju allménna arter. De pekar entydigt pa liten
variation mellan aren trots ganska varierande vider-
lekar.

Det storsta antalet sidor och den noggrannaste
bearbetningen svarar Risto A. Viisidnen och Tapio
Solonen for i sin redovisning av den finska vinterfa-
gelrikningen, som nu firar fyrtiodrsjubileum! Den
startade alltsd 1957, nistan tva decennier fore den
svenska. Manga av de fordandringar som vi sett i den
svenska fagelfaunan har paralleller i den finska for
de gemensamma aren. Detinnebér att man fér manga
arter torde kunna dra slutsatser om den svenska
fagelfaunan ur det finska materialet for tiden fore
den svenska Overvakningens start. Mycket i det
finska materialet har sékert ocksa stor relevans for
norra Sverige, dir var 6vervakning dr ganska svag.
De finska vinterrdkningarna skiljer sig obetydligt
fran de svenska. Man réknar fran linjer i stillet for
fran punkter och man har tre perioder i stillet for
fem. Man har arligen haft 300-500 linjer om vardera
ca 10 km, vilka ridknats under perioderna 1-14
november, 25 december—7 januari och 21 februari—
6 mars. I redovisningen ingar 100 arter, for flera
kompletterade med data fran hickfageltaxeringa-
rna. Totalt sett har ungefir hilften av de hundra
arterna okat i antal, ungefr en tredjedel minskat och
resten forblivit mer eller mindre oférdandrade. Bland
de snabbt dkande arterna éterfinner vi naturligtvis
blames och gronfink, precis somi Sverige. Grasparv
och pilfink visar i Finland mycket olika trender,
kraftig uppgang for pilfink (300-faldig 6kning!)
men for grasparv forst en okning och sedan en
minskning (halvering sedan 1974). Pilfinken visar
okning dven i Sverige, fast mycket svagare, medan
griasparven haft ett stabilt vinterbestand sedan 1975
(diagram finns i Fageldaret 1994). En annan notering
ir att stenfalken minskat bade som Gvervintrare och
hickare enligt dessa rikningar, vilket stimmer med
detovanndmndaresultatet fran Rovfagelsnétets ytor.
Arten har ju dven visat vikande trend i Falsterbo. Det
ar nog dags att starta mera ingdende studier av
stenfalken eftersom denna art tycks vara en av de fa
rovfaglar som inte visar positiv utveckling i dag.
Denna uppsats innehéller en mycket stor rikedom pé
virdefull information som harrelevans langt utanfor
Finlands gréinser. Kunde jag bara ldsa litet mer dn
siffror pa finska!

Det drbara att gratulera de finska orntiologerna till
en ypperlig arsbok.

SOREN SVENSSON
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Jochen Dierschke, 1997: Vorkommen, Habitat-
wahl und Habitatnutzung von Ohrenlerchen
Eremophila alpestris, Berghinfling Carduelis
Sflavirostris und Schneeammer Plectrophenax
nivalis im Wattenmeer. Diplomarbeit angefer-
tigt im II. Zoologischen Institut der Georg-Au-
gust-Universitdt zu Gottingen. 69 sid.

Wattenmeer, som delas mellan Danmark, Tyskland
och Nederldnderna, utgor ett av Europas viktigaste
fagelomraden, speciellt som rast-, ruggnings- och
overvintringsomrade. Stora delar 4r nationlpark el-
ler naturskyddsomrade. Omradets betydelse for géss,
ander och vadare dr vilstuderat. Ddremot dr omra-
dets betydelse for tittingar daligt kidnd. Hér 6ver-
vintrar eller rastar bl.a. bergldrka, snosparv, vinter-
hidmpling och skiirpiplirka i storre antal. Aven lapp-
sparv forekommer om &n i mindre antal.

Denna avhandling ger en detaljerad sammanstill-
ning av de tre forstndmnda arternas forekomst och
villkor, sérskilt i férhallande till biotopval, biotop-
fordndringar och fodotillgang. Eftersom de tre arter-
nahickari Skandinavien dr omradet ur var synpunkt
av vital betydelse for arternas framtid.

Det omrade som behandlas stricker sig fran Bla-
vands Huk soderut néstan till Hamburg vid Elbe-
mynningen och sedan visterut till Den Helder. For
biotopvalsstudierna anvéndes ett stort antal mindre
provytor.

Eftersom jag sjélv sdrskilt intresserar mig for
berglérka dr det om denna art jag ldst avhandlingen
mestdetaljerat. Det visade sig att bergldrkan till allra
storsta delen uppehéller sig pa fastlandsstrinderna,
den dr sillsynt innanfor vallarna men dven pa 6arna
forekommer den ofta bara i mindre antal. P& rena
stricklokaler, sasom Blavands Huk och Helgoland,
forekommer bergldrkan bara under en kort tid, fran
slutet av september till borjan av november med en
utpriglad stricktopp i mitten av oktober. Pa Gver-
vintringslokalerna vixer antalen under hdsten och
nar ett maximum under december-januari. Redan i
februari borjar bergldrkorna rora sig norrut fran de
sydligaste lokalerna och i mars éravflyttningeni full
géang.

Dierschke uppskattar bergldarkebestandet i hela
Wattenmeer till 4300-6500 individer, varav 1000—
2000 i Danmark, 1500-2000 i Schleswig-Holstein,
1500-2000 i Niedersachsen och 300-500 i Neder-
linderna. Om man réknar med att varje berglirkepar
har tva till hogst tre ungar med sig i 6vervintring-
somrédet, skulle antalet faglar motsvara ett hickan-
de bestand pa 1000—-1600 par for tva ungar och 900—
1300 par for tre ungar. Eftersom antalet 6vervintran-
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de bergldrkor i Danmark i 6vrigt, Storbritannien,
Norge och Sverige sikerligen dr betydligt ligre dn
det i Wattenmeer, skulle hela det fennoskandiska
bestdndet inte uppga till mer dn hogst tva tusen par,
langt under de flesta tidigare uppskattningar.

En intressant friga édr om studien visar ndgot som
kan forklara bergldrkans nedgang. Ett mycket smalt
biotopval dr tydligt. Faglarna upptrddde ndstan en-
bart pa farbetade saltingar (ej s6tvattensingar) och
i den vagpaverkade strandzonen. De dgnade néstan
all tid at fodosok, under midvintern néstan 90% av
tiden. Aven om inga detaljerade fodostudier gjor-
des, verkade fron av Salicornia vara en nyckelfoda,
vilket stimmer vl med tidigare uppgifter. Dierscke
lutar dt att nedgangen orsakats av krympande arealer
saltstrandéngar, sdrskilt sedan 1960-talet da berg-
ldrkorna minskade kraftigt. Mellan 1966 och 1990
harinte mindre &n43.000 ha, tidigare huvudsakligen
saltstrandéngar, vallats in och blivit obrukliga for
berglirkor.

Jochen Dierschke kommer att fortsitta studierna
av berglirka, bl.a. genom fargmérkning. Studier i
overvintringsomradet dr mycket viktiga eftersom
hittills utférda studier i hickningsomradena inte
kunnat visa pa ndgot som kan forklara artens ned-
gang. Kanske kommer vi s smaningom att kunna
foraibevis att overvintringsmajligheterna i Watten-
meer dr vad som avgor om vi i framtiden kommer att
fé behalla bergldrkan som héckfagel 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:—.

I och med publiceringen av det fjortonde bandet av
”Handbuch der Vigel Mitteleuropas” ("Handbuch”
i det foljande) sa har ytterligare en handboksserie
natt komplett utgivning. Hela 31 ar har forflutit
sedan det forsta bandet, som behandlade lommar-
flamingo, publicerades. Artmonografierna i de se-
naste volymerna kan dérfor inte jimforas med dem
i de forsta volymerna. Trenden har gétt mot allt
omfangsrikare sammanstillningar av kunskapen om
de olika arterna. Som expempel kan ndmnas att
bofinken behandlas pa 99 sidor i det sista bandet
medan ormvréaken erholl 55 sidor i det fjdrde bandet
och storlommen 10 sidor i forsta bandet.

P4 handbokssidan finns dven ett engelsksprakigt
alternativ — Birds of the Western Palearctic (BWP),



Oxford University Press - som utkommit med 9
band 1977-1994 och likasd dr komplett. Vid en
recension av sista bandet av Handbuch dr det sale-
des oundvikligt att jaimfora med BWP. Dessutom
kommer jag inte att i detalj granska det sista bandet
utan sanarare betrakta verket som helhet. BWP
behandlar fégelarter Gver ett storre geografiskt
omrade (Vistpalearktis) dn det tyska verket (I stort
sett Kontinentaleuropa) och BWP innehaller sale-
des fler arter an Handbuch. Nir det géller médngden
information per art rader emellertid det omvinda
forhéllandet. Som jamforelse till siduppgifterna ovan
kan ndmnas att BWP behandlar storlommen pa 6
sidor, ormvréken pa 14 sidor och bofinken pé 26
sidor. Nu &r sidorna storre i BWP én i Handbuch,
men kontrollerat for detta kvarstar faktum att Hand-
buch innehaller mer informatiom per art an BWP.
For den trangbodde kan ndmnas att i bokhyllan
upptar BWP 43 ¢cm, medan Handbuch kriaver 91 cm
hyllutrymme.

Ytterligare en viktig skillnad mellan de tva bok-
verken dr att BWP innehéller fiarplanscher pé i stort
sett alla arter som behandlas i texten (ndgra fa
sdllsynta géster undantagna) och planscherna visar
olika kon, aldrar och raser. Firplanscherna i Hand-
buch dr mycket sparsamt forekommande, ja rent av
sillsynta. BWP fungerar dérfor bittre som “féltgui-
de” dn Handbuch. I band 14 av Handbuch finns
endast 6 fargplanscher som illustrerar utfillda ving-
ar hos bo- och bergfink och domherre med kéns- och
alderskaraktérer, tva planscher 6ver raser av gra-
och snosiska, samt tva planscher 6ver framforallt
juvenila filtsparvar. Planschernai Handbuch ér spar-
smakade, men korrekta och utmérkta som handbok-
sillustrationer. Férgplanscherna i BWP haller en
mycket ojimn standard beroende pa att ett stort antal
konstnirer anlitats, medan planscherna i Handbuch
utforts endast av tva illustratérer. Handbuch inne-
héller dven ett stort antal tuschteckningar (betydligt
fler in i BWP) som illustrerar beteenden av olika
slag, sasom aggresiva interaktioner, spel och par-
ning. Dessa teckningar dr av mycket stort virde och
kan ofta anvindas direkt vid etologiska studier for
att klassificera beteenden. BWP innehaller dven
fargfotoplanscher péd dgg, vilket utgor ett viktigt
referensmaterial.

En typisk artmonografi i Handbuch behandlar
artens utbredning, geografiska variation, faltkédnne-
tecken (med dréktbeskrivningar), morfologi (med
mattuppgifter), ruggning, lidten (med originalsono-
gram), hidckningsbiotop, bestand och bestandsut-
veckling, flyttning (ofta med aterfyndskartor), 6ver-
vintringsbiotop, populationstithet, fortplantning,
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hickningsframgang, 6verlevnad och livsldangd, be-
teenden, samt fodoval. En ganska fyllig beskrivning
om varje art alltsd. Informationen som medtagits har
vuxit till den grad under aren som verket utgivits (se
ovan) att de senare banden i serien av praktiska skil
delats upp i tre delar (bocker). I det sista bandet (no.
14) har man #ven inkluderat en specialartikel om
finkars energetik. Det 13:e bandet inleddes med en
ganska lang artikel om skogsddden i centraleuropa
och hur den paverkat fagelfaunan. Dessa utvikning-
ar ter sig en smula malplacerade i Handbuch och
hade passat bittre som artiklar i reguljéra tidskrifter.
De dr formodligen ett utslag av den tysk-schweizis-
ka sammanstéllarniten som drivkraft med malet av
total fullstindighet. Med det sista bandet foljer dven
ett litet héfte med korrigeringar (mest tryckfel) till
banden 11-13, samt korrigeringstilligg till tidigare
volymer.

Band 14 innehéller dessutom en sammanstillning
av annan ornitologisk litteratur nir det géller hand-
bocker och uppslagsverk, filtbestimning, fotogui-
der, ruggning, ljudkasetter, flyttning, beteenden och
ndringsval. Har saknar jag dock flera viktiga verk
som borde tagits med. Bland uppslagbockerna sak-
nas t.ex. den engelska "Dictionary of Birds”. Dess-
utom ges en litteraturforteckning nér det géller ut-
bredning och populationsstorlek land for land.

Vad skall man dé ha handbocker som Handbuch
och BWP till? Som bestimningslitteratur har nog
den hir typen av bocker spelat ut sin roll. Den av
féltbestdimning intresserade ornitologen kan hitta
vad han/hon behover bland den strida strom av
speciallitteratur 6ver geografiska omraden eller art-
grupper som publiceras, bocker som normalt &r
bittre uppdaterade dn handbockerna nér det giller
de senast upptickta subtila bestdimningsknepen.
Handbockerna har dock sin styrka nér det giller
systematisk beskrivning av geografisk variation och
raser. Nej, styrkan hos handbockerna ligger i den
stora méngden information nir det géller faglarnas
biologi och beteenden. For forskaren utgor de en
guldgruva och erbjuder stora mojligheter att snabbt
testa idéer och hypoteser, dven om man i ett senare
skede sjélvfallet maste uppsoka originalkillorna.
Jag lovar, har nagot av minsta intresse publicerats
om féglar i t.ex. en svensk regionaltidskrift sa finns
det med i Handbuch. Detta giller inte BWP.

Vilken handbok skall man da képa om valet star
mellan Handbuch och BWP? Problemet &r vil att
man redan valt, ndir man en gang borjade kopa
bockerna. Sjélv valde jag BWP en gang i tiden, mest
p.g.a.attden varny islutet av sjuttiotalet och att man
annonserade flitigt for den i Var Fagelvirld. En
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faktor att védga in dr ju spraket, som i de flesta fall
troligen talar emot Handbuch. Hade jag borjat kopa
en handbok nu, hade jag dock dnda valt Handbuch,
mest dirfor att jag som forskare fatt forindrade
behov nu jamfort med for 20 ar sedan. Det dr bara att

gratulera redaktorerna Urs Glutz von Blotzheim och
Kurt Bauer, som efter mer &n 30 ar gatt iland med ett
magnifikt arbete. Man undrar dock i sitt stilla sinne

vad de nu skall syssla med. .
ANDERS HEDENSTROM

Rittelse 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 error 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=0.0000, 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 dr ingen tvekan om att parasiter spelar en stor
roll i faglars liv. En nyligen utkommen bok anvénde
over 100 sidor bara till en ytlig beskrivning av
forekomsten av parasiter hos faglar (Clayton och
Moore 1997, Host-parasite evolution). Trots detta
har parasiter spelat en underordnad roll inom ekolo-
gisk forskning pé fagel. En orsak till detta kan ha
varit forestillningen att samevolution mellan parasit
och vird ofta medforde en minskning av parasitens
virulens, sd att den enbart har en begrinsad effekt pa
virdens Overlevnad. Detta ledde t.ex. den beromde
ornitologen David Lack (1954, The natural regula-
tion of animal 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 har antalet ekologiska studier av parasiter
pa faglar genomgatt en explosionsartad utveckling.
Orsaken till detta kan vara flera. Detkan ha berott pa
insikten att &ven (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 livshistorie-strate-
gier eller att parasiter 4r sjdlva kvintessensen i sex-
uell selektion genom honligt val. T vilket fall som
helst har det medfort en rad studier dér parasiter
visats ha avgorande betydelse for faglars reproduk-
tion och Overlevnad (Clayton och Moore 1997).
Allanders avhandling &r ett vérdefullt bidrag till
denna utveckling.

Allanders avhandling handlar huvudsakligen om
parasiter hos talgoxe. Valet av studieobjekt har inte
varit slumpméssigt. Var och en som har rensat en
fagelholk efter hickningen har lagt mérke till de

enorma méingder parasiter som kan finnas i en gam-
mal bobale (och som tenderar att sprida sig dven till
ornitologen och dess familjemedlemmar!). Detta
faktum att halhdckande faglar tvingas ateranvinda
tidigare anvidnda bohal ger en 6kad majlighet for
parasiter att spridas. Det har darfor antagits att
hélhickande, liksom kolonihdckande faglar, skulle
vara mer utsatta for parasiter. Mgller (1989, Oikos
56) gick till och med sa langt att han menade att
manga av de resultat som erhallits i studier dér
holkar rensats varje ar kunde vara missvisande.
Detta ér en av alla fragestdllningar Allander dgnat
sig atunder en mangarig studie av talgoxar och deras
parasiter pa Gotland.

Avhandlingen bestar av fem uppsatser, varav fyra
ir empiriska studier av parasiter pa talgoxe. Den
forsta uppsatsen ér dock en dversikt som behandlar
parasiters effekt pa faglars reproduktion och utgor
en utgangspunkt for de vidare empiriska studierna.
En intressant iakttagelse dr att parasiter ofta har en
negativ effekt pa faglars reproduktion. Tyvirr be-
handlas inte problemet med att negativa iakttagelser
(dvs avsaknad av signifikanta samband) tenderar att
inte rapporteras i den vetenskapliga litteraturen.
Forfattarna foreslar ocksa att 6kad parasitism kan
vara det pris halhdckande faglar far betala fér mins-
kad predation under hickningen. Uppsatsen avslu-
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 parasites 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 dr en studie av forekomsten
av blodparasiter hos talgoxar som hickar pa Got-
land. Haematozooer, dvs parasiter som lever i blo-
det, dr mycket vanliga hos faglar. Till stor del handlar
det om protozooer. Blodparasiter dr beroende av
vektorer, olika former av blodsugande insekter eller
kvalster, for att spridas mellan faglar. Allander visar
att blodparasiter forekommer hos en mycket stor
andel av de vuxna talgoxarna: 70-95% av alla indi-
vider beroende pa ar. Intressant nog kade férekom-
sten av parasiter nér faglarna blev dldre medan den
genomsnittliga infektionen hos varje fagel avtog.
Detta tyder pa att en 6kad andel av faglarna utsétts
for parasiterna, men att faglarna med 6kande alder
antagligen bygger upp en immunitet. Det fors ocksa
ett intressant resonemang i uppsatsen om att den
skillnad som finns i parasitforekomst mellan &r och
mellan olika geografiska omraden (jaimférelse 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 dr beroende av en vektor som i sin tur dr
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 héck-
ningsframgangen hos gotldndska talgoxar. Studien
bygger pa samma material som den forra 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
héckar senare pa sasongen. Eftersom manga under-
sokningar visat att sen hickning innebér simre dver-
levnadsmdgjligheter for ungar och sdmre mojlighet
for de vuxna att producera ytterligare kullar samma
ar eller att rugga, innebér detta att parasiterna har en
negativ effekt pa hickningen. Ett potentiellt pro-
blem med uppsatsen ir att forekomsten av parasiter
mittes efter hdckningens igangsittande, nidr ungar-
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na var ungefr tva veckor gamla. Eftersom Allander
i en senare uppsats visar att forekomsten av blodpa-
rasiter kan vara ett resultat av reproduktions-an-
stringning (se nedan), innebir detta att orsakssam-
manhangetkanifragasittas. Uppsatsens resonemang
stirks dock kraftigt av att ldggningsdatum enbart
samvarierade med parsitférekomsten hos honor (som
star for dggldggningen) och inte den hos hanar (som
liksom honor bor paverkas av reproduktionsans-
tringning). Som Allander sjilv péapekar, kan en
sddan hir icke-experimentell studie alltid bero pa
skenbara samband, att faglar i dalig kondition bdde
héckar sent och dr drabbade av parasiter.

I den fjirde uppsatsen har Allander studerat effek-
ten av ektoparasiter pa talgoxars reproduktion. Ek-
toparasiten ir i det hér fallet honsloppan Ceratop-
hyllus gallinae som kan forekomma i stort antal i
talgoxars bon. I motsats till den forra studien &r detta
en experimentell studie. For att manipulera méng-
den ektoparasiter anvinder sig Allander av tvé tek-
niker. Dels minskar han méidngden parasiter genom
kemisk behandling av befintliga bobalar. Dels forso-
ker han 6ka méingden parasiter genom att antingen
limna kvar gamla bobalar i holkarna, eller tillsétta
sparade sddana under det nya boet efter hickningens
péaborjande. Det visade sig dock att forekomsten av
gamla bobalar infe hade nagon effekt pa férekom-
sten av honsloppor. Ddremot hade den kemiska
behandlingen en stor effekt pd honslopporna, men
sammantaget hade behandlingen en mycket begrén-
sad effekt pa figlarnas reproduktion. Kullstorlek,
kldckningsframgang och ungarnas 6verlevnadiboet
paverkades inte. Under enbartett av tre ar paverkade
behandlingen ungarnas 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 mingd ektoparasiter, dr antagligen
variationen i forekomst av parasiter mellan olika
bon stor. Andra studier har istillet kontrollerat detta
med artificiell infestation, dvs olika médngder para-
siter har tillsats. Mirkligt 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), ddr de visade att
honsloppor hade en mer negativ effekt pa ungars
tillviixt nér viderforhdllandena under hidckningen
var samre. Allander visar ocksa att det finns ett svagt
samband att ungar fran behandlade bon 6verlever
bittre efter bolimnandet trots att konditionen knappt
paverkades och spekulerar i att detta kan bero pa en
Okad risk att drabbas av blodparasiter nér forekom-
sten av blodsugande parasiter dr hog.



Den sista uppsatsen ér ett lysande bidrag. Uppsat-
sen handlar om sambandet mellan parasiter och
reproduktion, men vénder pa orsakssammanhanget
och fragar sig om en stor reproduktions-anstring-
ning kan medf6ra en 6kad belastning av parasiter, i
det hir fallet blodparasiter. Logiken ir att eftersom
bade reproduktion och férsvar mot parasiter dr kost-
samma aktiviteter maste det finnas en avvigning
mellan dessa. Allander visar att faglar som foder upp
manga ungar drabbas av bade 6kad frekvens och
okad intensitet av blodparasiter. Resultaten dr enty-
diga. En ndgot oklar engelsk studie (Norris m.fl.
1994, J. Anim. Ecol. 63) och en elegant Schweizisk
studie (Richner m.fl. 1995, Proc. Natl. Acad. Sci.
USA 92) visar samma sak, men rimligen har Allan-
ders studie genomforts oberoende av dessa. Resulta-
tet dr intressant darfor att det antyder en mekanism
for reproduktionskostnad. Det faktum att en stor
reproduktionsanstringning, dvs att féda upp ménga
ungar, kan leda till forsdmrad 6verlevnad eller hick-
ning pafoljande ar har linge vallat visst huvudbry.
Sma téttingar som far forsimrad kondition forvintas
kunna bygga upp denna vildigt snabbt och langtids-
effekter borde darfor inte finnas. Forsdmrat immun-
forsvar och ddrmed okad parasitbelastning &r en
mojlig mekanism for langtids-kostnader av hick-
ning.

Allanders avhandling ér ett véirdefullt bidrag till
den okade forskningen om parasiters ekologiska
betydelse hos figlar. Vi kan sikert forvinta oss
manga nya spinnande studier av Allander. De flesta
tidigare studier av parasiter hos faglar har handlat
om antingen ektoparasiter eller blodparasiter. For-
klaringen till detta dr enkel, forekomsten av bade
ekto- och blodparasiter dr relativt litt att kvantifiera.
Manga studier, inklusive tvé i denna avhandling, har
ocksa visat pa negativa effekter pa faglars fitness
eller karaktdrer som antas vara relaterade till fitness
av blod- och ektoparasiter. Detta innebér dock inte
pa nagot sitt att faglar inte skulle paverkas negativt
av andra parasiter. Det vore spannande om forsk-
ningen pa féaglars parasiter fick en 6kad bredd i
framtiden. Dessutom har Allander manga spidnnan-
de studier kvar innan det forskningsprogram han
sjdlv foreslog dr genomfort.

HENRIK SMITH
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UIf Ottosson, 1997: Parent-offspring relations
in birds: conflicts and trade-offs. Doktorsav-
handling, Ekologiska institutionen, Zooekologis-
kaavdelningen, 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 Ulf Ottosson’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 of their 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
Killander and Johnny Karlsson) had no effect on
relative size of the lastegg, 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 perform 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-1II 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 of the 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 Vis 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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