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Ortolansparvens Emberiza hortulana forekomst och habitatval i

Sverige

Distribution and habitat choice of the Ortolan Bunting Emberiza hortulana in

Sweden

RICHARD OTTVALL, MARTIN GREEN, AKE LINDSTROM, SOREN SVENSSON,
PER-ANDERS ESSEEN & LISELOTT MARKLUND

The Swedish population of the Ortolan Bunting Em-
beriza hortulana has decreased with about 80% since
1975. The breeding habitat has traditionally been linked
to farmland, but Ortolan Buntings are also found on clear
cuts. Combining data from the Swedish Bird Survey
(1996-2006) with landscape data (Swedish CORINE),
we investigated the relationship between occurrence of
Ortolan Buntings and different land cover variables. At
a landscape scale of 5x5 km?, occurrence was positively
correlated to the proportion of open cast mines, farm-
land, young forest, inland marshes and clear cuts south of
61°N. North of 61°N, the present population stronghold
(~ 90%), occurrence was positively correlated to the pro-
portion of farmland, clear cuts, coniferous forest, young

Abstract

forest, mixed forest and inland marshes. At a local scale
(within 400 m), abundance was highest where clear cut
was the main habitat, but abundance was not higher on
clear cuts close to than far away from farmland. We esti-
mate the total population at 6300 (4000-8600) pairs with
around 50-85% occurring on clear cuts.

Richard Ottvall, Martin Green, Ake Lindstrom &
Soren Svensson, Ekologiska institutionen,
Ekologihuset, Lunds universitet, 223 62 Lund
Per-Anders Esseen & Liselott Marklund,

SLU, Institutionen for skoglig resurshdllning,
Skogsmarksgrdnd, 901 83 Umed

Epost: richard.ottvall@zooekol.lu.se
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Inledning

Jordbrukslandskapets faglar har &verlag minskat
kraftigt i antal de senaste tre decennierna, bade i
Sverige (Wretenberg m.fl. 2006, 2007) och i Euro-
pa (Gregory m.fl. 2005). En av de storsta forlorarna
ar ortolansparven Emberiza hortulana. Efter en
langvarig minskning aterstar idag endast ca 20% av
det svenska bestandet jamfort med populationsni-
véan i mitten av 1970-talet (Lindstrom & Svensson
2007). Ortolansparven minskade emellertid kraf-
tigt i sddra Sverige redan vid mitten av 1950-ta-
let, men i slutet av 1960- och borjan av 1970-talet
noterades en tillfillig uppgéng (Stolt 1988, 1997).
I det svenska inventeringsprogrammet med punk-
trutter har ortolansparven minskat med 4,9% per
ar under perioden 1975-2006. De standardiserade
miljodvervakningsprogrammen i Falsterbo (strick-
rakning) och pa Ottenby (ringmérkning) visar pa
motsvarande kraftiga minskningar (Kjellén 2006,
Lindstrdom m.fl. 2007). I Finland minskade orto-
lansparven med 95% under perioden 1983-2005
(Viisdnen 2006) och i Norge forekommer arten
endast pa ett fatal lokaler (Dale & Hagen 1997). |

ovriga Europa har ortolansparven likaledes uppvi-
sat minskningar i flertalet lander (BirdLife Interna-
tional 2004).

Ortolansparven har forsvunnit frén stora delar
av sodra och mellersta Sveriges jordbruksbygd och
finns idag framfor allt 1ings Norrlandskusten (Stolt
1997, SOF 2002, Tjernberg & Svensson 2007).
Det svenska bestandet uppskattades i mitten av
1990-talet till strax under 7000 par (Stolt 1997) och
omkring ar 2000 till maximalt 7000 par (Tjernberg
& Svensson 2007). I Sverige forekommer arten i
mosaikartade landskap med inslag av solexpone-
rade, steniga backar med spridda trad, skogsbryn,
akerholmar och 16vdungar (Stolt 1988). Ortolan-
sparven patrdffas ocksd i anslutning till ruderat-
mark, pa grus- och sandtag och pa kalhyggen (Stolt
1994, Tjernberg & Svensson 2007). De viktigaste
miljokomponenterna for de hickande ortolanspar-
varna tycks vara vegetationsfattiga markytor dar
fodan finns (t.ex. trddor, korvdgar och héllmar-
ker) och exponerade séngplatser som tridkronor,
ledningstradar eller fristdende buskar (Stolt 1988,
Tjernberg & Svensson 2007). Det har foreslagits
att marken helst ska vara mork, sasom efter grés-
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branning eller pd gammal sjobotten (Navra 2002,
Lindblom 2005). Studier av habitatval i Uppland
visade att ortolansparvarna foredrog revir med rik
variation av biotoper i ett smabrutet landskap (Berg
i tryck). I samma studie observerades att sma “ha-
bitatdar” med hogre vegetation som 1ag insprangda
i landskapet var betydelsefulla som boplatser. Det
framgar emellertid av andra referenser att ortolan-
sparvens bo dven kan vara beldgna pé vallar eller
varsadda &krar (Durango 1948, Johansson 2007).

Jordbrukslandskapets arealminskning och om-
vandling till mer intensivt odlade stora filt med
farre smabiotoper och igenvuxna dkerholmar anses
vara huvudorsaken till ortolansparvens nedgéng
(Tjernberg & Svensson 2007). En finsk studie har
nyligen funnit ytterligare stod for denna hypotes
(Vepsildinen m.fl. 2005). En genomgéng av medel-
talet ringmarkta ungar 1 bon 1915-1980 kunde inte
pévisa ndgon fordndring i detta métt pd hicknings-
framgang hos svenska ortolansparvar (Stolt 1993).
Samtidigt &dr artens overlevnad under vinterména-
derna till stor del okénd och konsekvenserna av en
omfattande jakt i Frankrike under flyttningen ar
inte klarlagda (Stolt 1996).

Ortolansparven har varit en karaktirsfagel i jord-
bruksbygder, men i skogsdominerade landskap i
mellersta delen av Norrlands kustland foérekom-
mer arten framst pa kalhyggen (t.ex. Stolt 1994,
Risberg 1997). En omfordelning av tyngdpunkten
i forekomst fran odlingslandskapet till kalhyggen
skulle dérfoér kunna kompensera for den vikande
trenden pa jordbruksmark i vissa regioner. For att
analysera ortolansparvens forekomst och titheter i
olika habitat i Sverige har vi analyserat fagel- och
landskapsdata fran tva av Naturvardsverkets mil-
joovervakningsprogram: Svensk Fageltaxering
(Lindstrom & Svensson 2007) och Nationell In-
ventering av Landskapet i Sverige (Esseen m.fl.
2006).

Material och metoder

Svensk Fdgeltaxering

Inom Svensk Fageltaxering 6vervakas de vanligare
svenska faglarnas populationsutveckling genom
standardiserade inventeringar Over hela Sverige
(Lindstrom & Svensson 2007). Ett nytt invente-
ringsprogram, de s.k. standardrutterna, startade
1996. Tanken med detta program é&r att folja de
svenska figlarnas forekomst och populationsstor-
lekar i ett representativt urval av landskapstyper
jdmnt fordelat over landet. Drygt 700 rutter har
forutbestimda positioner dver hela landet, pa 25
km avstdnd frén varandra i bade nord-sydlig och
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Figur 1. Figurerna visar for vilka omraden runt en standard-
rutt som habitatdata plockats fram (lokal skala). Vinster:
Léngs linjerna anvéndes ett omrade +400 m runt linjen, med
diagonala ”snitt” i standardruttens horn. Olika gréaskala har
anvénts for att tydliggora respektive omrade. Hoger: Runt
punkterna anvindes en cirkel med 400 m radie.

Figures demonstrate the area around fixed routes from where
habitat data were extracted (local scale). Left: Along tran-
sects an area of £400 m was used. Different grey scales
clarify each area. Right: Around points a circle with 400 m
radius was used.
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vist-6stlig riktning. En standardrutt dr en 8 km
lang kombinerad linje- och punktinventering (tva
oberoende inventeringar) i formen av en kvadrat
(2%2 km; Figur 1) som inventeras en gang om aret
(maj—juli, beroende pa ldge i Sverige). I hdrnen och
mitt emellan hérnen ligger punkter dir samtliga
féglar rdknas under fem minuter. Mellan punkterna
raknas alla figlar man ser och hér medan man gér
langsamt (linjetaxering), ungefdr 30—40 minuter
per km. Inventeraren far avvika hogst 200 m fran
linjen om hinder foreligger (vattendrag, odlade
falt, branter, osv.). De senaste fyra dren har ungefar
400 rutter inventerats arligen och till och med 2006
hade 714 av 716 rutter inventerats minst en gang.
Dessa inventeringar anvénds till berdkningar av
populationstrender for drygt hundratalet svenska
fagelarter, ddribland ortolansparven.

Nationell Inventering av LandskapetiSverige (NILS)

Syftet med NILS &r att langsiktigt 6vervaka land-
skapets fordndringar med fokus pa hur dessa pé-
verkar forutsattningarna for den biologiska méng-
falden. Detta gors genom flygbildstolkning av en
5x5 km? ruta och féltundersokningar i en 1x1 km?
ruta for ungefdr 630 permanenta omraden i Sverige
(Esseen m.fl. 2006). NILS-rutorna &r till stor del
samlokaliserade med Svensk Fageltaxerings stan-
dardrutter sa att den 2x2 km langa rutten &r place-
rad strax SV om NILS-rutans mitt. Fér 558 rutor
dr det planerat att bade fagel- och landskapsdata
skall insamlas. Men det gar redan idag att arbeta



med landskapsdata kring samtliga standardrutter.
Aven om NILS egna undersdkningar dnnu inte lig-
ger fardiga for samkorning har man inom NILS
sammanstdllt ett stort antal landskapsvariabler fran
tillgdngliga GIS-databaser. Foljande geografiska
data ingér i databasen: naturtyper enligt bla kar-
tan, SMD Svensk MarktdckeData (ca 60 klasser),
skogliga data frdn kNN-Sverige (tradslagsvis for-
delning av volym, alder och héjd) samt GSD-hojd-
data. Sammanstillningen av databasen har gjorts i
flera etapper under perioden 2000-2003. Databa-
sen finns i tva versioner: den ena &r gjord i ArcGIS
9.1 och innehéller GIS-skikt med mdojlighet till att
gora egendefinierade omraden och den andra inne-
héller enbart tabeller dr t.ex. arealer av olika land-
skapsklasser kan extraheras. Vi anvinde oss enbart
av marktickedata i den hér uppsatsen.

Statistiska analyser

Vi har analyserat fageldata pa tre nivéer: dels pa
ruttnivd dér samtliga observerade ortolansparvar
langs med hela rutten summerades, dels pd punk-
terna och dels per kilometerlang linjestracka. Data
frén samtliga ar standardrutterna har ingatt i pro-
grammet inkluderades, dvs. 1996-2006. Tva stan-
dardrutter hade &nnu inte inventerats och totalt ana-
lyserades dérfor 714 rutter.

Habitatdata analyserades pa tva skalor, dels
frén hela NILS-rutan “landskapsskala” som om-
fattar 5x5 km? och dels fran en utskdrning langs
standardrutten “lokal skala” vilken var uppdelad
pa atta linjestrackningar och en utskdrning kring
punkterna (Figur 1). Utskdrningarna omfattar +400
m fran den tdnkta linjen l4ngs rutten dir varje ki-
lometerldng linje ticker in en yta av 0,8 km? samt
en cirkel kring punkten med radien 400 m (yta av
0,5 km?). P4 detta satt riknar vi med att ha fatt med
habitat relevanta for de observerade faglarna efter-
som inventeraren far avvika max 200 m fran linjen/
punkten och de flesta faglar sannolikt observeras
inom 200 m frén inventeraren. Sammanslagning av
de étta linjerna ldngs hela rutten omfattar en areal
av 6,4 km? jamfort med NILS-rutans 25 km?.

Marktickedata dr uppdelade i ett stort antal klas-
ser. Vissa for ortolansparven irrelevanta klasser
plockades bort (t.ex. hamnomraden) och foljande
habitat ingick i analyserna: hedmark (utom gréshed
som ligger under klassen naturlig grasmark), barr-
skog, 16vskog, blandskog, grus- och sandtag, aker-
mark, betesmark, kalhygge, ungskog, limnogena
vatmarker, landsortsbebyggelse, tdtort och myr-
mark (Appendix 1). Hedmark forekommer framst
i fjéllen sasom fjdllhed eller kalfjdll. I genomsnitt

omfattade dessa habitat 86,0% av den totala arealen
av NILS-rutan respektive 87,1% av standardrutter-
nas utskérning pa lokal skala (linjestrickningarna).
Den &vriga ytan bestod i genomsnitt frimst av 6p-
pet vatten (sjo och hav). Tva habitat som skulle
kunna vara relevanta som héickningsbiotoper for
ortolansparv dr brandfilt och omrdden med spar-
sam vegetation, men dessa habitat var alltfor sill-
synt representerat i materialet. Utifran tidigare er-
farenheter av studier av faglar i odlingslandskapet
(Benton m.fl. 2003, Berg i tryck) hade ett matt pa
landskapets sammansittning (heterogenitet) varit
intressant att inkludera i analyserna, men en sadan
analys 14g utanfor ramarna for var studie.

Var utgdngspunkt var att anvidnda landskapsska-
lan for att beskriva sambandet mellan férekomst
och landskapets utseende kring standardrutterna.
Pa landskapsskalan fanns flera par av habitater som
var starkt eller méttligt korrelerade med varandra
(Appendix 2): dkermark—betesmark (Pearson’s kor-
relationskoefficient r=0,70; P<0,0001), landsorts-
bebyggelse—betesmark (r=0,69; P<0,0001), lands-
ortsbebyggelse—dkermark  (r=0,64; P<0,0001),
hedmark—barrskog (r=—0,55; P<0,0001) samt
kalhygge—barrskog (r=0,54; P<0,0001). I véra ana-
lyser valde vi att gora en sammanslagning av dker-
och betesmark till habitatet jordbruksmark.

Det ér ként att ortolansparvens héackningsfore-
komst, dtminstone i sddra Sverige, till stor del &r
knuten till jordbruksmark (Stolt 1988). Da cirka
90% av landets areal av jordbruksmark finns sdder
om 61°N valde vi att gora analyser for ”norra Sveri-
ge” respektive ’sddra Sverige” med latitud 61° som
skiljegridns (jaimfor Wretenberg m.fl. 2006). Detta
innebdr att skiljelinjen gar frdn norra Vdrmland,
genom Dalarna till Géstrikland. For att analysera
habitatpreferens pa rutt- och landskapsniva anvin-
des stegvis logistisk regression (forward stepwise
selection) ddr vi tog hdnsyn till att rutter invente-
rats vid flera olika tillfdllen (&r). Den beroende va-
riabeln var darfor en kvot som varierade mellan 0
och 1; antal &r med observationer av ortolansparv
pa rutten dividerat med antal &r rutten invente-
rats. Till exempel, for en rutt som inventerats fyra
génger och det dé sags ortolansparvar tva av aren
blir virdet 0,5. For en rutt som inventerats tio ar,
med ortolansparv observerad endast ett av dren blir
vérdet 0,1. De logistiska regressionerna utfordes i
modulen PROC LOGISTIC i programmet SAS 8.2
(SAS Institute, Cary, NC, USA) med logitmodell
och binomial felstruktur. P-vérdet for att inkludera
en variabel i modellen sattes till 0,05.

Analyser pa landskapsskalan kan forklara hur
ortolansparvens forekomst &r relaterad till land-
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skapets sammanséttning. For att analysera ortolan-
sparvens krav pa hdckningsbiotop undersokte vi
ocksa habitatsammansittning pa den lokala skalan,
dvs. pa linje- och punktnivd. Data fran punkterna
anviandes for att berdkna relativa titheter i olika ha-
bitat. Har anvédnde vi punkterna istéllet for linjerna
for att precisionen pa fagelobservationer dr hogre
och ddrmed bittre kan kopplas till ett visst habitat.
For varje punkt bestimdes det dominerande habi-
tatet kring punkten genom att vilja det habitat med
storst yta i cirkelutskdrningen (400 m radie kring
punkten). Punkter som var beldgna néra variabeln
sjo klassades med habitatet med den nést hogsta
ytan i de fall sj6 var den variabel med storst yta.
Med denna metodik var flertalet habitat nagorlunda
representerade i den proportion de forekommer i
landskapet.

En nackdel med punkterna &r att firre fagelindi-
vider observeras jamfort med léngs linjerna. Dess-
utom avsdg vi att undersdka hur det omgivande
landskapet paverkade forekomst och tétheter i ett
visst habitat. Vi jamforde dérfor linjerna dels in-
bordes med avseende péd ortolansparvsforekomst
och linjernas habitatsammanséttning och dels med
ett slumpartat stickprov av linjer utan férekomst
(stickprovet erhdlls fran véra egna data fran stan-
dardrutterna med modulen PROC SURVEYSE-
LECT i SAS 8.2). Vidare uppskattades relativa
tatheter 1 olika habitat och eventuella skillnader i
tithet mellan habitat testades med t-test. Vi valde
att begrinsa analyserna till norra Sverige och till
linjer med forekomst av ortolansparv (n=77).

Resultat

Ortolansparv har pa linjetaxeringarna (punkt-
rikningarna inte medrdknade) under perioden
19962006 registrerats pa 58 av de 714 invente-
rade standardrutterna (Figur 2). Arten patrdffades
pa 14 rutter i sodra Sverige och pa 44 rutter i norra
Sverige. Totalt observerades 212 individer med i
genomsnitt 21 ortolansparvar (11-28 individer)
per ar. Enligt standardrutterna finns 92% av lan-
dets ortolansparvar i norra Sverige och endast 8%
i sodra Sverige. Tillsammans hyser Visterbottens
(41,0%), Norrbottens (26,3%) och Vésternorrlands
lan (12,6%) cirka 80% av landets ortolansparvar.

Landskapsskalan

Den genomsnittliga procentuella férdelningen av
olika habitat pa rutter med forekomst av ortolan-
sparv respektive utan forekomst presenteras i Ta-
bell 1 och 2 for norra respektive sddra Sverige. De
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Figur 2. Antalet ortolansparvar noterade pa de svenska stan-
dardrutterna 1996-2006. Varje rutt som inventerats minst
en gang ar markerad med en cirkel. Antalet ganger en rutt
inventerats varierar mellan 1 och 11. Det &r medelantalet
ortolansparvar noterade for dessa inventeringar som anges.
Intervallen &r lagda sé& att medelvérdet 1,00 faller inom in-
tervallet ”0—1" och medelvérdet 1,01 faller inom ”1-2”, osv.
Den svarta linjen ar dragen ungefér vid 61°N och markerar
vér grans mellan ”s6dra” och “norra” Sverige.

The average number of Ortolan Buntings recorded per fixed
route in Sweden 1996-2006. Each route censused at least
once is marked with a circle. The number of censuses per
route varies between 1 and 11, and the number given is the
average for all censuses. The intervals are set so that an
average of 1.00 birds pre route belongs to the class "0-1",
and an average of 1.01 belongs to "1-2", etc. The black
line is drawn at about 61°N and marks our border between
“southern” and “northern” Sweden.



Tabell 1. Férekomstdata av ortolansparv i norra Sverige i relation till proportionen (hir visad i %) av olika
habitat. Analysen gjordes med stegvis logistisk regression pé landskapsskalan. Tecken inom parentes anger rikt-
ningen pé signifikanta samband. R? beskriver hur stor del av variationen som forklaras av respektive habitat i
den ordning de gatt in i modellen.

The occurrence of the Ortolan Bunting in northern Sweden in relation to the proportions (%) of various habitats.
The analysis was performed with logistic regressions (forward stepwise selection) at the landscape scale. Sign
in parenthesis shows direction of significant correlations. R? denotes the amount of the variation described by
each habitat as they entered the model. See Appendix 1 for habitats.

**% P<0,001; ** P<0,01; * P<0,05; i.s. = icke-signifikant non-significant

Habitat Forekomst Icke-forekomst Wald R? Nagel-
(N=44) (N=381) x2 kerke
Presence Absence R?
Medel (range) Medel (range)
Jordbruksmark 6,5 (0-31,6) 1,2 (0-16,5) 94,96%** (+) 6,2 15,1
Hygge 12,2 (2,2-30,2) 6,7 (0-26,5) 39,66%***(+) 3,6 8,9
Landsort 0,34 (0-2,9) 0,15 (0-3,0) 15,46%**(—) 34 5,9
Barrskog 45,7 (24,6-60,9) 32,8 (0-74,0) 25,67***(+) 0,7 3,0
Ungskog 12,1 (4,9-22,6) 8,8 (0-36,6) 13,79***(+) 1,1 2,6
Blandskog 7,8 (2,0-14,0) 5,6 (0-20,4) 11,12%%%(+) 0,9 1,9
Limnogen vatmark 0,13 (0-3,0) 0,12 (0-3,7) 6,04%(+) 0,3 0,7
Lovskog 2,8 (0,4-5,1) 7,4 (0-73,9) is.
Myrmark 6,1(0,4-34,2) 12,9 (0-48,3) is.
Grus- och sandtag 0,07 (0-0,44) 0,03 (0-3,5) i.s.
Tétort 0,50 (0-4,3) 0,17 (0-11,6) is.
Hedmark 0 9,0 (0-89,8) LS.

Tabell 2. Férekomsten av ortolansparv i sodra Sverige i relation till proportionen (hér visad i %) av olika habitat.
Analysen gjordes med stegvis logistisk regression pa landskapsskalan. Tecken inom parentes anger riktningen
pé signifikanta samband. R? beskriver hur stor del av variationen som forklaras av respektive habitat i den ord-
ning de gétt in i modellen.

The occurrence of Ortolan Bunting in southern Sweden in relation to the proportion (%) of various habitats. The
analysis was performed with logistic regressions (forward stepwise selection) at the landscape scale. Sign within
parentheses shows direction of significant correlations. R’ denotes the amount of the variation described by each

habitat as they entered the model. See Appendix 1 for habitats.
**% p<(,001; ** P<0,01; * P<0,05; i.s. = icke-signifikant non-significant

Habitat Forekomst Icke-forekomst Wald R? Nagel-
(N=14) (N=275) x2 kerke
Presence Absence R?
Medel (range) Medel (range)
Grus- och sandtag 0,17 (0-2,0) 0(0-2,1) 30,81%*%(+) 1,5 9,5
Jordbruksmark 33,3 (0-94,1) 17,3 (0-94,8) 21,84%%%(+) 0,6 4,0
Ungskog 8,8 (2,6-22,7) 6,8 (0-23,6) 12,04%**(+) 1,0 6,2
Limnogena véatmarker 0,53 (0-3,4) 0,33 (0-7,8) 8,51%%(+) 0,3 2,0
Hygge 8,6 (0-16,5) 8,7 (0-28,1) 4,66%(+) 0,3 1,8
Barrskog 27,7 (0,2-63,6) 37,9 (0-74,7) is.
Lovskog 3,8 (1,3-7,8) 4,9 (0-33,2) is.
Blandskog 3,9 (0-7,3) 5,5 (0-14,1) 1.s.
Myrmark 2,4 (0-11,6) 3,0 (0-30,3) is.
Tétort 1,0 (0-3,6) 1,1 (0-22,0) L.s.
Landsort 0,69 (0-1,4) 0,62 (0-3,1) is.
Hedmark 0 0 is.




logistiska regressionerna visade ett positivt sam-
band mellan ortolansparvens forekomst och pro-
portionen jordbruksmark, kalhygge, ungskog och
limnogena vatmarker béde i s6dra och norra Sve-
rige. I norra delen av landet fanns positiva samband
mellan forekomst och proportionen barrskog och
blandskog. I s6dra Sverige fanns positivt samband
mellan forekomst och proportionen grus- och sand-
tag. Negativt samband fanns mellan férekomst och
proportionen landsortsbebyggelse i norra Sverige.

Av standardrutter i norra Sverige med forekomst
av ortolansparv fanns atminstone ndgra hektar
jordbruksmark pa landskapsskalan péa flertalet
av rutterna. S4 ocksd pad rutter dir ortolanspar-
var hade observerats enbart pd rena hyggeslinjer,
dvs. linjestriackningar med enbart hygge och ingen
jordbruksmark (se nedan). Nio rutter av 44 (20%)
saknade emellertid jordbruksmark ocksa pa land-
skapsskalan.

Lokala skalan

Ortolansparv observerades pé 47 av totalt 5426 in-
venterade punkter, varav 11 punkter dr beldgna i
sddra Sverige och 36 i norra Sverige. I genomsnitt
har 8 ortolansparvar (5—18 individer) registrerats
arligen pd inventerade punkter. Det dominerande
habitatet (variabel med storst yta i utskdrningen
kring punkten) faststdlldes for samtliga punkter. I
de 47 punkterna med observationer av ortolansparv
dominerade barrskog vid 24 (en i s6dra Sverige),
foljt av kalhygge vid 11 (en i sddra Sverige), jord-
bruksmark vid 9 (7 i sddra Sverige), myrmark vid
2 (b&da i sddra Sverige) samt ungskog vid en punkt
(i norra Sverige). Omréknat till tatheter (individer
per punkt och ar) baserat pa samtliga punkter ob-
serverades flest ortolansparvar (0,023) vid punkter
omgivna av kalhygge (Figur 3). Vid samtliga punk-
ter beldgna vid kalhygge saknades jordbruksmark i
den utskurna cirkeln medan 4 punkter omgivna av
barrskog ocksé inneholl jordbruksmark.

Av 5484 undersokta kilometerlanga linjestrdckor
observerades ortolansparv pa 97, varav 77 i norra
och 20 i sddra Sverige. Pa rutter med observatio-
ner av arten noterades i norra Sverige i genomsnitt
0,54 individer/km och ar och i s6dra Sverige regist-
rerades i genomsnitt 0,27 individer/km och ar.

Aven om ortolansparven ofta férekommer pa
hyggen finns naturligtvis mojligheten att faglarna
dessutom maste ha tillgang till nirbeldgen jord-
bruksmark. Vid en ndrmare genomgéng visade det
sig att i norra Sverige passerade 42 linjestrackning-
ar (61%) med ortolansparv genom kalhygge som
inte 14g ndra jordbruksmark. Detta kan jamforas
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Figur 3. Relativa tdtheter (dar felstaplar anger standardfel)
av ortolansparv i olika habitat vid standardrutternas punkt-
rakningar.

Relative abundance with standard errors of Ortolan Bun-
tings in different habitat from the point counts of the fixed
routes.

med att 27 linjer innehdll bdde kalhyggen och jord-
bruksmark (39%). Ett slumpartat stickprov med
69 linjer plockades fram frdn standardrutter utan
forekomst av ortolansparv som jamforelse. Stick-
provet begriansades till norra Sverige och linjer fick
inte innehélla hedmark for att minimera linjer fran
fjdllen men skulle innehélla kalhygge. I stickprovet
hade 10 hyggeslinjer ocksa jordbruksmark (14%)
medan 59 saknade jordbruksmark (86%). Detta
antyder att ortolansparv oftare forekommer pd
hyggen om det finns jordbruksmark i niarheten (G-
test for independence; G=10,99; df=1; P<0,001).
Endast tre linjer i norra Sverige med observerade
ortolansparvar saknade kalhygge och lag néra jord-
bruksmark. Fem av de aterstdende 8 linjerna sak-
nade bade jordbruksmark och kalhygge men pas-
serade genom barr- och ungskog. Lings de 42 rena
hyggeslinjerna dér det observerades ortolansparv
och det fanns hyggen men inte jordbruksmark,
observerades i genomsnitt 0,61 ortolansparvar/km
och ar. Langs de 27 linjerna med ortolansparv dir
det fanns bade hyggen och jordbruksmark sags i
genomsnitt 0,45 individer/km och ar. Dessa medel-
vérden var inte signifikant skilda &t (t-test; df=67;
t=1,25; P=0,22). Det sags alltsd inte fler ortolan-
sparvar pa linjer dédr kalhygge 1ag i direkt anslut-
ning till jordbruksmark jamfort med linjer dar jord-
bruksmark saknades i ndrheten av kalhyggen.

Nationell populationsstorlek

Véra standardruttsdata gor det dven mojligt att
oversiktligt uppskatta antalet héckande ortolan-
sparvar i landet. Forst berdknades det genom-
snittliga antalet individer som setts per rutt och ar
utjimnat for hela Sverige (0,067: 95% konfidens-
intervall 0,043—0,092). Dérefter berdknades antalet



individer som skulle observeras pa ett ar i fall alla
716 standardrutter inventerades (48: 31-66). Ett
“rimligt” antal par per km? uppskattades som att
varje observerad fagel motsvarade ett par och att
inventerarna berdknades uppticka 75% av alla nér-
varande par inom 400m at vardera hallet lings den
8 km langa linjen (6,4 km?). Skattningen av anta-
let par per km? (0,014) multiplicerades sedan med
Sveriges yta (450 000 km?) for att erhilla antalet
par i Sverige. D4 togs ingen hénsyn till att delar av
rutter faller bort pa grund av sjoar och vattendrag
eftersom inga faglar hickar pé sjélva klarvatteny-
torna. Med denna berikningsmodell hiackar 6300
(4000-8600) par ortolansparv i Sverige.

Diskussion

Denna studie stirker tidigare uppgifter om orto-
lansparvens nuvarande utbredning i Sverige, med
tyngdpunkt i norra Norrlands kustland och spar-
sam forekomst i Mellansverige (Stolt 1994, Stolt
1997, Svensson m.fl. 1999, Tjernberg & Svens-
son 2007). Arten forekom i véra data visserligen
dven pa nagra fa andra platser, men nagra av dessa
faglar, t.ex. pa enstaka standardrutter i Skane och
Ostergétland, utgjordes sannolikt av flyttande indi-
vider. Men i stort bor véra data ge en mycket repre-
sentativ bild av artens férekomst i landet. Bilden ar
samstdmmig med den som aterges i Stolt (1997),
men i jimforelse med SOF (2002) har utbrednings-
omradet minskat ndgot, med ligre titheter i norra
Norrbotten och Mellansverige.

Béde punkt- och linjerdkningarna pa standard-
rutterna antyder att de fataliga ortolansparvarna i
sOdra delen av landet frdmst patraffas pa jordbruks-
mark. I Norrland ddremot observeras ortolanspar-
varna till stor del pé eller i anslutning till kalhyg-
gen. Men dven i norra Sverige finns ortolansparven
1 jordbrukslandskapet. Det dr dessutom mer sanno-
likt att observera ortolansparv pa hyggen i Norr-
land om jordbruksmark finns i nédrheten. I Norge
finns idag merparten av de norska ortolansparvarna
pé brandfilt och torvmossar, men dé alltid i nira
anslutning till jordbruksmark (Dale 2000, Dale &
Olsen 2002). Med radioséndarteknik har man visat
att dessa ortolansparvar viljer boplats pa de torrare
markerna pé brandfdlt och mossar, men till stor del
fodosoker i jordbruksmark, i vissa fall ndrmare 3
km bort (Dale & Olsen 2002). I var analys patréffa-
des en del "hyggesortolansparvar” i nira anslutning
till jordbruksmark, men lings merparten av linjer-
na (ca 55%) i norra Sverige saknades jordbruks-
mark i ruttens omedelbara nérhet. Det har & andra
sidan foreslagits att kalhyggen &r den enda biotop

dér ortolansparvarna inte behover jordbruksmark i
dess absoluta nérhet, utan kalhyggen erbjuder bade
lampliga boplatser och fodosoksomraden (Naevra
2002).

Négra signifikanta samband mellan ortolan-
sparvsforekomst och proportion av ett visst habitat
behover diskuteras, t.ex. att artens forekomst del-
vis forklaras av proportionen ungskog och barr-
skog. Risberg (1997) fann t.ex. inga ortolansparvar
1 ungskog >1,3 m hdjd. Resultatet av de logistiska
regressionerna skall viarderas med viss forsiktighet,
sdrskilt 1 sodra Sverige dér rutter med forekomst av
ortolansparv var fataliga. Ett generellt problem med
véra habitatdata dr att de inte alltid 4r oberoende av
varandra. I var analys var proportionen kalhygge
mattligt korrelerat med proportionen ungskog och
barrskog, dvs. ju mer barrskog i landskapet desto
storre mingd kalhygge och ungskog. Aven om vi
inte tror att ortolansparven hickar i barrskog ligger
ofta de kalhyggen arten foredrar i ett barrskogsdo-
minerat landskap. Dessutom dr successionsstadi-
erna kalhygge och ungskog relativt kortlivade och
ett kalhygge Overgar i en ungskog inom 5-10 ar.
Vidare insamlades arealuppgifterna inom SMD
frdn varje standardrutt under ett &r medan fageldata
ofta insamlades under flera ar. Ddrmed samman-
faller inte alla registreringar av ortolansparv och
marktickedata tidsméissigt. En annan felkélla &r
landskapsklassningen inom SMD dér olika klasser
sammanblandas i viss utstrdckning (Rost & Ahl-
crona 2004). Barrskog och kalhygge har generellt
en bra noggrannhet medan ungskog har en betyd-
ligt lagre noggrannhet. Darfér sammanblandas t.ex.
ungskog och hygge till stor del med varandra. Hur
dessa olika felkéllor paverkar vara analyser &r svar-
bedomt, men den Gvergripande bilden av ortolan-
sparvens forekomst i landskapet torde vara riktig.

Var berdkning av den nationella populationsstor-
leken av ortolansparv pa 4000—8600 par &r visser-
ligen en grov skattning, men 4 andra sidan 4r stick-
provet jamt fordelat over hela landet och dessutom
med likvirdig metodik. Detta gor var skattning till
ett virdefullt komplement till andra berdkningar
baserade pa lokala inventeringar och extrapole-
ringar fran habitatdata. Den osékraste faktorn i vér
berédkning ar rimligen artens upptéckbarhet. En stu-
die vid Kvismaren fann att sannolikheten att under
en revirkartering vid ett besok registrera en sjung-
ande ortolansparv var 75% (Runesson & Jonsson
1987). Enligt Dale & Hagen (1997) observerades
ca 80% av samtliga nérvarande parade hannar vid
en linjetaxering (ett besok) pd torvmossar i sddra
Norge, dven relativt sent pa hickningssdsongen
och ungefdr vid den tidpunkt da flertalet standard-
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rutter i norra Sverige inventeras. De bada studierna
indikerar att en relativt hog andel av befintliga re-
virhdvdande hannar patriffas vid ett enda besdk,
vilket dr standardruttsmetodiken. Ortolansparvsre-
vir forekommer ofta aggregerat vilket kan forsvéra
bedomningen av antalet sjungande individer (Berg
i tryck, Vepsildinen m.fl. 2007). Detta ir nog ett
mindre problem pé standardrutterna dir registre-
ringar av arten oftast gors med 1-2 individer ldngs
rutten och vid endast 21 inventeringstillfillen har
3—6 ortolansparvar observerats lings en standard-
rutt. Vid inventering av standardrutter &r det oftast
sjungande hannar som registreras, men hur langt
dessa kan horas dr mer oklart. Om upptédckbarheten
langs standardruttslinjen (400 m) dr minst 75% av
samtliga revir enligt referenserna ovan, motsvarar
detta 6300 par i Sverige. Men om hilften av alla
befintliga revir/par inom 400 m fran standardrutt-
slinjen registreras vid ett besok motsvarar detta
ett nationellt bestand av 9500 par. Vér berdkning
antyder att den senaste nationella skattningen pa
2000-7000 par (Tjernberg & Svensson 2007) lig-
ger ngot 14gt, men var “rimliga siffra” pd 6300
par, hamnar dnda inom intervallet fér den tidigare
skattningen.

Med den hir analysen kan vi gora en grov upp-
skattning av hur manga av landets ortolansparvar
som férekommer pa kalhyggen. Punktrikningar pa
standardrutterna antyder att de hogsta tdtheterna
patraffas pa kalhyggen (Figur 3). Da drygt hilften
av antalet i genomsnitt observerade ortolansparvar
per standardruttskilometer i Norrland registrerades
langs rena hyggeslinjer bor dtminstone hilften av
ortolansparvarna finnas i den biotopen. Rimligtvis
ar den andelen dnnu hogre di en del linjer med
bade hyggen och jordbruksmark sannolikt bestar av
individer som héickar pa kalhyggen. Om samtliga
ortolansparvar som patréiffas pé linjer med hygges-
forekomst héckar pa kalhyggen kan omkring 85%
av landets ortolansparvar vara kalhyggeshéckare.
Redan Stolt (1994) rangordnade kalhyggen som
den frimsta biotopen for ortolansparv eftersom
rapporter fran Norrland antydde att flertalet av lan-
dets ortolansparvar férekom i denna biotop.

Vi hoppas att denna uppsats uppmuntrar till vi-
dare studier kring ortolansparvens habitatval i de
norrldndska skogslandskapen. Det vore intressant
att studera vilka typer av kalhyggen som attrahe-
rar arten (Neaevra 2002, Lindblom 2005). Vi kan
konstatera att omedelbar nérhet till jordbruksmark
inte dr nddvindigt. Ddremot 6kar sannolikheten att
registrera ortolansparv pa hyggen i Norrland om
jordbruksmark finns i nérheten. Tidigare studier pa
tornskata indikerar att bopredationen &r avsevirt
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lagre pa hyggen jamfort med i betesmarker, san-
nolikt p.g.a. lagre titheter av bopredatorer pa hyg-
gen (Soderstrom 1996, 1998). Av storsta vikt vore
att undersoka ortolansparvens hickningsframgéing
pa hyggen respektive i jordbruksmark for att kunna
bedéma huruvida kalhyggen kan bidraga till en
positiv populationsutveckling och ddrmed artens
overlevnad i Sverige.

Tack

Vi vill rikta ett stort och hjartligt tack till alla stan-
dardruttsinventerare utan vars idoga arbete denna
analys vore omdjlig. Tack ocksa till Ake Berg, Jo-
nas Grahn och Adriaan de Jong for konstruktiva
synpunkter pa tidigare versioner av manuskriptet.
Bengt-Olov Stolt bidrog med referensmaterial
och kommentarer kring ortolansparvens ekologi.
Svensk Fageltaxering och Nationell Inventering
av Landskapet i Sverige stods bada ekonomiskt av
Naturvardsverkets miljoovervakningsprogram.
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Summary

Farmland birds have suffered severe population de-
clines, not only in Sweden (Wretenberg et al. 2006,
2007), but also in several other European countries
(BirdLife 2004, Gregory et al. 2005). The Ortolan
Bunting Emberiza hortulana is one of the species
showing the largest decline. In Sweden only 20%
of the population level in the early 1970s remains
(Lindstrém & Svensson 2007).

The Ortolan Bunting has disappeared from most
parts of southern Sweden and occurs mainly near
the coast of northern Sweden (Stolt 1997, SOF
2002, Tjernberg & Svensson 2007). The national
population has been estimated at a maximum of
7000 pairs (Stolt 1997, Tjernberg & Svensson
2007). The species prefers a heterogeneous struc-
ture with various habitat elements, such as field is-
lets, shrubby edges and airborne wires (Stolt 1988,
Berg in print). Typically, Ortolan Bunting territo-
ries contain patches of bare ground, and it has been
suggested that dark ground is particularly attractive
(Neevra 2002, Lindblom 2005). Field islets might
be used for nest sites, but other references suggest
that nests often are found on grassland or spring
sown crops (Durango 1948, Johansson 2007).

In northern Sweden the Ortolan Bunting often
occurs on clear cuts (Stolt 1994, Risberg 1997).
It is possible that clear cuts offer better breeding
opportunities than farmland and could compensate
for the negative trend elsewhere. To analyse the
occurrence and abundance of the Ortolan Bunting
in different habitats in Sweden we used bird moni-
toring data (The Swedish Bird Survey; Lindstrom
& Svensson 2007) and landscape data (The Na-
tional Survey of Swedish Landscapes; Esseen et al.
20006).

Material and methods

The Swedish Bird Survey

Since 1996, the Swedish Bird Survey (Lindstrom &
Svensson 2007) operates a scheme with 716 fixed
routes systematically distributed over all Sweden,
25 km apart in both N—S and W-E direction. The
systematic distribution ensures representative
coverage of all widespread habitats. A fixed route
consists of 8 km line transect, formed as a 2x2 km
square with a 5 minute point count every full km
(Figure 1). The route is walked at a speed of ca 40
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minutes per km, starting at 4 am. All birds seen
or heard are recorded. The observer may deviate
200 m from the transect or point, but outside this
distance counting is suspended. Census date varies
between late May and early July depending on lati-
tude. About 400 routes are counted annually and
714 of the 716 routes had been surveyed at least
once through 2006.

The National Survey of Swedish Landscapes (NILS)

NILS is a nationwide environmental protection
program that monitors conditions and biodiver-
sity of the Swedish landscape. A sample of 630
permanent plots (5%5 km) is surveyed every five
years, of which 558 overlap with fixed routes from
the bird monitoring scheme (Figure 1). The NILS
plots are monitored by aerial photo interpretation
but within a kilometre square (1x1 km) a more de-
tailed interpretation is carried out in the field. The
programme started in 2003 and the collected data
are yet not available for analyses. However, within
NILS a database consisting of landscape data from
various sources have been compiled. For example,
landscape data from SMD (Swedish CORINE) is
available from this database.

Statistical analyses

We used bird data from 714 fixed routes collected
in 1996-2006. The data were analysed at three lev-
els: (1) routes, with all records included, (2) points,
and (3) individual 1 km line transect sections.

Habitat data were analysed at two scales: (1) land-
scape (5%5 km plots) and (2) local (either a circle
with 400 m radius around each point or a polygon
(£400 m) along each km of the line transect (Figure
1). A distance of 400 m includes the relevant habi-
tats for the Ortolan Buntings as the observer may
deviate 200 m from the circle or transect and most
birds are probably counted within 200 m. Each km
of the line transect covers an area of 0.8 km? and
the circle contains an area of 0.5 km? The 8 km
long route covers in total an area of 6.4 km* com-
pared to 25 km? covered at landscape scale.

The Swedish CORINE land cover data consists
of 60 classes. We removed the ones we considered
irrelevant and used the following variables: moor
land (occurs mainly in the alpine region), conifer-
ous forest, deciduous forest, mixed forest, open cast
mine, arable land, pasture, clear cut, young forest,
inland marsh, rural settlement, urban and suburban
settlement and mire (Appendix 1). On average,
these habitats together covered 86.0% of a NILS
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plot (5x5 km) and 87.1% of the polygons along the
fixed routes. The remaining part was mainly open
water. Two classes potentially relevant as breed-
ing habitat for Ortolan Buntings were burnt areas
and sparsely vegetated areas, but these habitats
were too sparsely represented in the data set to be
included in the analyses. Landscape heterogene-
ity was not considered in this study. Several habi-
tats were strongly or moderately correlated at the
landscape scale (Appendix 2): arable land—pasture
(Pearson correlation coefficient r=0.70; P<0.0001),
rural settlement—pasture (r=0.69; P<0.0001), rural
settlement—arable land (r=0.64; P<0.0001), moor
land—coniferous forest (r=—0.55; P<0.0001) and
clear cut—coniferous forest (r=0.54; P<(0.0001). We
combined arable land and pasture to a new habitat
called farmland.

As 90% of all farmland in Sweden is found south
of 61°N, we analysed northern and southern Swe-
den separately (as did Wretenberg et al. 2006).
To analyse the relationship between occurrence
of the Ortolan Bunting and habitat composition
at the landscape scale we used logistic regression
(forward stepwise selection) where we accounted
for the difference in number of survey years. The
dependent variable was a ratio between 0 and 1:
number of years with observations of Ortolan Bun-
tings divided by number of years the route was
surveyed. We used PROC LOGISTIC in SAS 8.2
(SAS Institute, Cary, NC, USA) with logit model
and binomial error distribution. P-value to include
a variable in the model was set to 0.05. To analyse
breeding habitat preference, we investigated habi-
tat composition at the local scale. Point count data
were used to calculate relative densities in different
habitats. The habitat with largest area within 400
m radius was selected as the main habitat for each
particular point. Points near open water were clas-
sified to the habitat with the second largest area if
water was the variable with largest area.

Line transects were analysed only in northern
Sweden and restricted to line sections with occur-
rence of Ortolan Buntings (n=77). Occurrence and
abundance of Ortolan Buntings on these sections in
relation to habitats were compared with each other
and with a random sample of line sections with
no observations of birds (this subset was obtained
from our own data by the procedure SURVEY SE-
LECT in SAS 8.2).

Results

Ortolan Buntings were observed on 58 fixed routes,
point counts not included (Figure 2), 14 routes in



southern and 44 routes in northern Sweden. In to-
tal, 212 individuals were registered with a yearly
average of 21 (11-28). We estimate that 92% of the
Ortolan Buntings breed in northern Sweden and
only 8% in southern Sweden.

The landscape scale

The average proportions of different habitats on
routes with presence and absence of Ortolan Bun-
tings are presented in Table 1 and 2 for northern
and southern Sweden respectively. The logistic
regressions demonstrated that the occurrence of
the Ortolan Bunting was positively related to the
proportion of arable land, clear cuts, young forest
and inland marshes in both southern and northern
Sweden. However, 9 fixed routes out of 44 in north-
ern Sweden contained no farmland at the landscape
scale (5%5 km). In northern Sweden there were
positive relationships between occurrence and pro-
portion of coniferous forest and mixed forest in the
landscape. In southern Sweden there was a positive
relationship between occurrence and the propor-
tion of open cast mines. A negative relationship
between occurrence and proportion of rural settle-
ment was observed in northern Sweden.

The local scale

Ortolan Buntings were observed at 47 of 5426
surveyed points, 11 in southern and 36 in north-
ern Sweden. On average, 8 Ortolan Buntings (518
individuals) were recorded annually on the points.
Among the 47 points with presence of Ortolan
Buntings, coniferous forest was the main habitat in
24 (one in southern Sweden), clear cut in 11 (one
in southern Sweden), farmland in 9 (7 in southern
Sweden), mire in 2 (both in southern Sweden) and
young forest in one (in northern Sweden). Recal-
culated to relative densities (individuals/point and
year) based on all points, most Ortolan Buntings
(0.023) were observed on clear cuts (Figure 3). No
point located in clear cuts contained farmland, and
4 points in coniferous forest also contained farm-
land.

Ortolan Buntings were observed on 97 of 5484
one km line sections, 20 in southern and 77 in
northern Sweden. On routes with observations of
the species, 0.27 individuals/km and year were
observed in southern and 0.54 individuals/km and
year in northern Sweden.

Although Ortolan Buntings often occur on clear
cuts, it could well be that the birds also need farm-
land nearby. We observed that 42 line sections

(61%) with presence of Ortolan Buntings in north-
ern Sweden contained clear cuts but no farmland.
This can be compared with 27 line sections which
contained both clear cuts and farmland (39%). We
obtained a random sample with 69 line sections
with no observed Ortolan Buntings from our fixed
routes for comparison. The random sample was
limited to northern Sweden and each line section
was obliged to contain clear cuts but no moor land
to minimise sections in the alpine region. In the
random sample, 10 line sections contained farm-
land (14%) and 59 had no farmland (86%). The
comparison suggests that Ortolan Buntings are
more likely to occur on clear cuts if there is farm-
land nearby (G-test for independence; G=10.99;
df=1; P<0.001). Only three line sections had no
clear cuts but contained farmland. The other five
sections contained neither farmland nor clear cuts
but coniferous and young forest. In the 42 line sec-
tions with clear cuts but no farmland 0.61 Orto-
lan Buntings were observed/km and year. Along
the 27 sections with both farmland and clear cuts
0.45 Ortolan Buntings were observed/km and year.
The means were not significantly different (t-test;
df=67; t=1.25; P=0.22).

Population size in Sweden

We first calculated the average number of individu-
als observed per route and year on a national ba-
sis (0.067; 95% confidence interval 0.043-0.092).
The next step was to calculate the number of in-
dividuals that would be observed in a year if all
716 fixed routes were surveyed (48; 31-66). We
estimated a likely value of the number of pairs/km?
assuming that each observed bird corresponded to
a pair and that counting persons observed 75% of
all pairs within £400 from the 8 km line transect
(6.4 km?). The estimate of the number of pairs/
km? (0.014) was multiplied with the total area of
Sweden (450,000 km?), thus not accounting for the
area of open water, to get a national population es-
timation. With this calculation 6300 (4000-8600)
pairs of Ortolan Buntings were estimated to breed
in Sweden.

Discussion

Our study confirms previous references on the dis-
tribution of the Ortolan Bunting in Sweden (Stolt
1994, 1997, Svensson et al. 1999, Tjernberg &
Svensson 2007) and should present a representative
picture of the occurrence of the Ortolan Bunting in
the country.
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Point counts and line transect data suggest that in
southern Sweden Ortolan Buntings are found main-
ly in farmland. In northern Sweden the majority of
individuals were observed on or near clear cuts,
even though farmland is also of importance. It was
more likely to observe Ortolan Buntings on clear
cuts when farmland was available nearby. Still, in
55% of the line sections in northern Sweden con-
taining clear cuts, there was no adjacent farmland.
It has also been suggested that clear cuts is the only
habitat where Ortolan Buntings can find both suit-
able nest sites and feeding areas outside farmland
habitats (Naevra 2002). In Norway, by using radio
transmitters, it was shown that Ortolan Buntings
bred on burned areas but were mainly foraging in
farmland habitats nearby, up to distances of 3 km
(Dale & Olsen 2002).

The results of the logistic regressions should be
treated with some caution. Our habitat data suffer to
some extent from colinearity which could explain
significant relationships between occurrence and
proportion of young forest and coniferous forests
in northern Sweden. Risberg (1997), for example,
found no Ortolan Buntings in young forest >1.3 m
high. A clear cut is a rather short lived habitat and
grows into a young forest within 5—10 years. More-
over, while bird data on most fixed routes have been
collected during several years, the CORINE land-
scape data were collected from each route in one
year only. A further source of error is that the clas-
sification of landscape classes is not perfect and,
for example, young forest stands and clear cuts are
quite often mixed up (Rost & Ahlcrona 2004).

Our estimate of the national population size to
6300 (4000—8600) pairs may be somewhat rough,
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but the sample counts are evenly distributed over the
country and collected with a standardised method.
An uncertain factor is detection probability. This
has been found to be 75-80% for singing males
(Runesson & Jonsson 1987, Dale & Hagen 1987).
Ortolan Buntings often occur aggregated which
may lead to underestimation of numbers (Vep-
sdldinen et al. 2007, Berg in print). This is probably
a minor problem in our case where 3—6 individuals
were registered on only 21 routes. If only 50% of
the males were detected within 400 m from the line
transect instead of 75% as in our calculations, the
estimate of the national population size would be
9500 instead of 6300 pairs.

We can make a rough estimate of the propor-
tion of Ortolan Buntings occurring on clear cuts.
The point counts indicated that the highest densi-
ties were found on clear cuts (Figure 3). More than
50% the line transect records in northern Sweden
was on sections with clear cuts but no farmland.
Assuming that all Ortolan Buntings observed on
sections containing clear cuts, with or without
farmland, also breed on the clear cuts, about 85%
of the birds would be “clear cut breeders”. It is yet
not known which types of clear cuts that Ortolan
Buntings prefer (Nevra 2002, Lindblom 2005).
A study on Red-backed Shrike Lanius collurio
suggests that nest predation is lower on clear cuts
compared to pasture (Soderstrom 1996, 1998). It is
of great importance to study the breeding success
of Ortolan Buntings on clear cuts and farmland to
evaluate if clear cuts can contribute to a reversion
of the negative population trend and thus increase
the long-term survival prospects of the species in
Sweden.



Appendix 1. Definitioner av de olika habitatklasserna i Svenska Marktidckedata (dokument fran Lantmiteriet).
Descriptions of various land cover classes from the Swedish CORINE used in the analyses.

Landskapsklass
Land use

Definition och fértydligande
Definition

Tatort Urban and
suburban settlement

Landsortsbebyggelse
Rural settlement

Grus- och sandtag
Open cast mine

Akermark

Arable land
Betesmark Pasture
Lov- och barrskog
Deciduous and
coniferous forest
Blandskog

Mixed forest

Hedmark
Moor

Hygge Clear cut

Ungskog Young forest

Limnogen vétmark
Inland marsh

Myr Mire

Sammanslagning av orter med mer eller mindre &n 200 invanare (klasserna 1.1.2.1
och 1.1.2.2). Bebyggelse dar mellan 30 och 80% utgdrs av artificiella hardlagda ytor
och med varierande mingd gronska.

Grupper av eller enstaka hus, gdrdar med tomtmark och tradgérdar som ligger ut-
anfor smaort och titort och dir mellan 30 och 80% utgors av artificiella hardlagda

ytor.

Omraden dér uttag sker av grus och sand med tillhérande byggnader, industrier, vi-
gar och dylikt. Om extraktionsplatsen &r tdckt av vegetation ingar den ej i klassen.
Vattenfyllt grus- och sandtag ingér i klassen “’sjoar och dammar”.

Odlingar av spannmal, oljevéxter, rotfrukter och koksvéxter samt betes- och slat-
tervallar som ingdr i rotationsbruk, gamla akrar och energiskog.

Grasmark som anvinds for eller har anvénts for bete eller slatter och inte ingar i
rotationsbruk. Tréd eller buskar ticker <30% av ytan.

Triadbeklddda omraden med en total krontickning pa >30%, varav 75% av kron-
tdckningen utgors av 16v- respektive barrtrdd. Tradhdjd dr >5m med undantag av
naturligt lagvuxen skog dér lagre hojd tilléts.

Tradbeklddda omraden med en total krontdckning pa >30%, varav varken 16v- eller
barrtrad utgdr 75% av krontdckningen. Tradhdjd dr >5m med undantag av naturligt
lagvuxen skog dér ldgre hojd tillats.

Vegetation med 1ag och sluten véxtlighet dominerad av ris, buskar och
ortvegetation. I klassen ingér olika typer av rished dér dvargbjork och lagvuxna bus-
kar tillats forekomma.

Oppna och igenviixande hyggen dir trid/buskar har en hdjd pa ca <2 m.

Ungskog med en tickning pa >30% och en hdjd mellan ca 2 och 5 m.

Oppna vatmarker (<30% tickning av trid eller buskar) som i stor utstrickning paver-
kas av vatten fran sjoar och vattendrag. Inkluderar sumpkérr, alluvialkdrr, madmar-

ker och rotad vattenvegetation sdsom vass, starr, sév, kaveldun och igelknopp.

Oppna torvbildande vatmarker (<30% tickning av trid eller buskar) som inte visent-
ligt paverkas av sj0, havsvatten eller vatten fran vattendrag.
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Breeding performance of the Fieldfare Turdus pilaris in the
subalpine birch zone in southern Lapland: a 20 year study

Bjorktrastens Turdus pilaris hdckning i den subalpina bjorkzonen i sédra

Lappland: en 20-arig studie

OLA ARHEIMER & SOREN SVENSSON

A Fieldfare population, on average c. 160 pairs, was
studied in subalpine birch forest in southern Lapland (c.
66°N; 500-600 m.a.s.l.) in 1983-2002. Onset of egg-lay-
ing showed no temporal trend, consistent with absence of
spring temperature trend. Eggs were laid with an interval
of ¢. 21 hours and 45 minutes, not 24 hours as normal in
passerines. This reduces the exposure time to depredation
during egg-laying with 9%. Egg hatchability was 96%.
Egg parasitism never occurred. Depredation of nests was
46%, but very variable. Replacement and second clutches
did not occur. Although an average of 4.45 young fledged
from successful nests (=1 fledgling), only 2.11 fledglings
were produced per pair and year. The population varied

Abstract

without trend over the study period. Adult survival, esti-
mated by the proportion of adults at the start of breeding,
was 58%. This infers that first year survival must be at
least c. 40%. Since this is a likely value, it seems that the
Fieldfare population of the subalpine birch forest is self-
sustained and not dependent upon immigration.
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Introduction

Three species of thrushes are common in the Scan-
dinavian subalpine birch zone: Redwing Turdus
iliacus, Fieldfare T. pilaris, and Song Thrush T.
philomelos. Two of the species, the Redwing and
the Fieldfare, have been studied within a long-term
project on population dynamics in the birch and
alpine zones near the village of Ammarnis (65°
58’N; 16° 13’ E) in southern Swedish Lapland, the
so called Luvre project, started in 1963 (Enemar
1969, Andersson & Sandberg 1996). The results on
the Redwing have been published previously (Ar-
heimer 1978a, 1978b, 1978c, 1979). Early results
on the Fieldfare have also been published (Arhe-
imer 1987). The Fieldfare study has continued and
in this paper we expand the coverage to the period
1983-2002, which means that we can use a much
larger data set permitting several new analyses,
particularly those that are connected with long
time series, the effect of exceptional years, and es-
timates of recruitment versus mortality. A number
of dedicated studies of methods or of special prob-
lems were also conducted, for example assessment

of the interval between laying of the eggs and the
dispersal after breeding.

Study area

The study area, located 3-8 kilometers west of
Ammarnis village (Figure 1), was the south-fac-
ing slope of the mountains Gaisatjdkke and Valle,
approximately from an elevation of c¢. 750 meters
(near the forest line) down to the lake Tjultrdsk and
the river Tjulén at an elevation of c. 500 meters. In
the west, the area was bordered by Rédingbicken
and in the east by Karsbécken. The size of the area
was approximately nine square kilometers. Most
of the study area is located within the Vindelfjal-
len nature reserve. Excellent maps are provided by
several web services, for example www.eniro.se,
where high-resolution aerial photographs demon-
strate many habitat details, especially open patches
versus closed forest.

Almost all Fieldfares were breeding in six colo-
nies in the eastern part of the area with only a small
number of solitary pairs in the rest of the area. The
elevation of the colonies was 500—600 meters. The
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Figure 1. Map of the study area, limited in the west and east
by the streams Rodingbdcken and Karsbécken, in the north
by the tree line, and in the south by lake Stora Tjultrdsk and
river Tjulan. Numbers 1-6 indicate the location of the six
Fieldfare colonies. Bird trapping sites were located at colony
3 (late summer) and colony 5 (spring). The kilometer coordi-
nates of the Swedish national grid are given. North is up.
Karta over undersékningsomrddet, begrdnsat i vdster och
oster av Rodingbdcken och Karsbdcken, i norr av trddgrdin-
sen och i soder av Stora Tjultrdsk och Tjuldn. Siffrorna 1-6
markerar ldget for de sex bjorktrastkolonierna. Fangstplat-
ser lag vid koloni 3 (sensommar) och koloni 5 (vdr). Kilome-
terkoordinater anges enligt Rikets ndt. Norr dr uppadt.

approximate areas covered by the six study colo-
nies were 3, 4, 3, 8, 8, and 2 ha (colony 1-6, respec-
tively; we refer to the colonies with these numbers;
Figure 1). The nearest big colony was located at
Roédingvik about three kilometres west of colony 1
and 2 of this study, and just outside the study area.

The habitat within the whole study area was
birch forest, partly a rich and moist meadow-type
forest with dense undergrowth of willows and tall
herbs (wolfsbane Aconitum septentrionale and
blue sow thistle Cicerbita alpine were common),
and partly a drier, heath-type forest on more well-
drained ridges with undergrowth dominated by low
junipers Juniperus communis and scattered wil-
lows Salix spp. There were numerous small mires
and streams. The Fieldfare colonies were located
in meadow-type patches with 10-15 m tall birch-
es Betula pubescens and sallows Salix caprea. In
the eastern part of the study area human influence
was apparent with many open areas that had been
used for hay harvest and grazing. All the colonies
were found in the vicinity of such areas or small
mires. The whole area between the westernmost
study colonies 1 and 2 and Rddingvik is closed
forest, but Rodingvik is a human settlement with
open meadows. Figure 2 shows habitats from the
colonies. It should be observed, however, that when
the Fieldfares initiated egg-laying in early spring,
the trees and bushes had no leaves yet, snow often
still covered parts of the ground, and the herbs were
only just about to emerge. The nests were most of-
ten built at a height of 2-5 meters.
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Methods

All six colonies could not be studied every year,
but three of them were studied in almost all years
(Table 1). Colony 6 declined during the late 1980s,
and was no longer included in the study after 1988.
Upon arrival in Ammarnés, the colonies known
from previous years were visited and the nests in-
spected. Surrounding areas were searched in order
to determine the size of each whole colony, includ-
ing peripheral nests up to 75 meters from the near-
est nest towards the centre of the colony. The whole
study area was also surveyed every year in order
to locate new colonies. No new colony was ever
found, only dispersed solitary nests. We are certain
about the absence of other colonies both because
we made our own surveys and because the whole
study area was carefully covered by line transects
during the counts of all the passerines (Enemar
et al. 2004). The nests were easy to find visually
during the early part of the season when the trees
had no leaves, and the Fieldfares were very noisy
when their nests were approached. One rather large
colony that had existed during the 1960s and was
included in Arheimer (1987) disappeared during
the 1970s before the start of this project.

In order to estimate the average total population
size we assumed that colony size in years when a
colony had not been studied was the same as the
average in years when it had been studied. We also
assumed that the proportion of nests that were not
inspected was the same in 1983—-1991 as it was lat-

Figure 2. Typical breeding and feeding habitats of the Fi-
eldfare in the study area. Top: River Tjulan from Juomovare
westwards with the fjeld Stor-Aigert in the background.
Colony 4 was located on the slope to the right. The birds
often gathered food in the open meadow that is a remnant
of larger hay fields on the slope. Lower left: a small stream
where much feeding took place in early spring. Lower right:
breeding habitat with tall birches and a moderately dense
field layer. The photos were taken on 16 June 2007. This year
was very early and most young had just left the nests. When
the birds start to breed there are no leaves on the trees and
often much snow.

TDypiska biotoper for hickning och fodosok for bjorktrast i
undersokningsomradet. Upptill: Tjulan fran Juomovare vis-
terut med fjdllet Stor-Aigert i bakgrunden. Koloni 4 lag pa
sluttningen till hoger. Faglarna samlade ofta foda pa den
dppna dngen som dr en rest fran tidigare storre sldttermarker
pad sluttningen. Nere till vinster: en liten bdck ddr faglarna
ofta sokte foda tidigt pa vdren. Nere till hoger: hdcknings-
biotop med hoga bjorkar och ett mattligt tdtt faltskikt. Fotona
togs den 16 juni 2007. Detta dr var mycket tidigt och de flesta
bjorktrastungar hade just ldmnat bona. Ndr faglarna borjar
hdicka finns det inga lov pa trdden och ofta mycket sné.






Table 1. Number of nests in the colonies. Empty cells
are years without study. No colony was studied in
1986 and 1989.

Antal bon i kolonierna. Tomma celler dr dar utan un-
dersokning. Ingen koloni studerades 1986 och 1989.

No. of nests in colony no.
Antal bon i koloni nr

1 2 3 4 5 6
1983 54
1984 6 55
1985 17 13 46 19

1986
1987 23 20 16 20 30 23
1988 12 15 34 35 28 16

1989

1990 21 11 42

1991 27 7 55 27
1992 19 8 57 34
1993 23 68 60
1994 10 16 58 53
1995 16 15 69 31
1996 11 11 64 44
1997 21 52 19
1998 15 10 39 30
1999 21 44 37
2000 19 10 65 33
2001 17 73 59
2002 8 53 38

Mean 18 15 16 53 41 19

er, when these nests were inspected (about 5%). We
also accounted for the fact that colony 6 declined
so much that it no longer was studied after 1988.

The visits were made at least every second day
throughout the annual study periods. In most years
the first visit was made after the earliest Field-
fares had laid the first egg or after completion of
the clutch. Hence it was not possible to directly
determine the date of the first egg in each clutch.
This date was instead calculated by subtracting 10
days plus clutch size from the date of hatching of
the first egg (14 days for 4-egg, 15 days for 5-egg,
16 days for 6-egg, and 17 days for 7-egg clutches).
The date of hatching of the first egg was always
known. The fieldwork periods and the date of the
first egg are given in Appendix 1.

The values used for calculation of the date of the
first egg were based on previous knowledge of the
breeding biology of the Fieldfare in the study area
(Arheimer 1987). One egg is laid per day, although
with an interval of less than twenty-four hours (see
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below). Incubation starts successively after egg
number two or three (Enemar & Arheimer 1980).
Because of this, the first 2-3 eggs hatch within 24
hours and before the eggs laid later. A special study
of this involved 12 clutches with five eggs and 30
clutches with six eggs. These 42 clutches were se-
lected because all eggs hatched. They were visited
every 12 hours through egg-laying and hatching.
Every new egg was marked with a number.

In another special study the hour of egg-laying
and the interval between eggs were determined in
18 clutches with five and 12 clutches with six eggs.
These nests were inspected throughout the laying
period one to three (most often two) times per 24
hours. The time of the visit of each particular nest
was adapted according to the knowledge of the time
of the previous egg. The hour of a visit was record-
ed with a precision of plus/minus 15 minutes. The
interval between the eggs in each clutch was calcu-
lated according to Watson et al. (1993): maximum
interval = [time(last egg found) — time(visit before
egg 1 found)]/(clutch size — 1); minimum interval
= [time(visit before last egg found) — time(egg 1
found)]/(clutch size — 1).

When hatching date had been determined, an-
other visit was always made 10 days after hatch-
ing of the first eggs. The number of young in the
nest on that day was considered to be the number of
fledged young. The normal nestling period in un-
disturbed nests is 13—14 days, but checks involving
handling of the young cannot be made after day 10
because this may easily cause the nestlings to leave
the nest prematurely. Hence an unknown amount
of desertions or depredations may have occurred
after the last inspection. Therefore, a special study
with careful counts of the number of nestlings in
thirteen nests with a spotting scope or binoculars
from a safe distance without disturbance was made
in order to assess late mortality during the last 3—4
days in the nest.

On the first visit in a colony, when the nests were
first located and inspected, some of them were al-
ready empty. A nest was recorded as depredated if
it contained remains of egg shells, if the nest cup
was torn asunder, or if a completed nest cup was
undisturbed but empty for at least three days. Nests
were recorded as deserted if they contained cold
eggs during at least three days without any increase
of number of eggs. All deserted nests contained at
least three eggs. A few nests where all young died
just after hatching were also recorded as deserted.

A small number of nests were not inspected at all.
These nests were either difficult to access because
they were placed too high up in a tree or were locat-



ed in a very distant part of a colony. In 19831991,
such nests were not exactly counted because time
did not permit the extra work needed. However,
from 1992, these inaccessible and peripheral nests
could be counted thanks to access to field assist-
ance. When it was relevant to include these nests
in a calculation (e.g. total reproductive success in
relation to number of pairs), their fate was assumed
to be the same as that of the inspected nests. The
number of nests belonging to the different catego-
ries is shown in Appendix 2.

Hatching success was determined by deduct-
ing the number of remaining unhatched eggs from
clutch size. Only nests for which both clutch size
and hatching were observed and in which at least
one egg hatched were included. Nests in which no
egg hatched were classified as total losses (deser-
tion or depredation). The unhatched eggs were col-
lected and examined in the field two or three days
after hatching of the last young, since the last egg
may hatch up to 24 hours after the previous one.
They were classified as eggs with or without an em-
bryo, the former if an embryo larger than one mm
could be detected and the latter if no embryo could
be seen (i.e. including non-fertilized eggs).

Colony size was determined with different levels
of accuracy. In 1992-2002, the accuracy was high,
and we know precisely the number of (1) inspected
nests with at least one egg laid, (2) inspected nests
that were depredated before the first visit, and (3)
nest that were known to be active but could not be
inspected (usually too high up). Thus, for these
years we know the total number of pairs that at-
tempted to breed in all colonies. For 1983-1991
we do not know the number of nests belonging to
category (3).

For the calculation of the final production of
fledglings per pair, different categories of nests had
to be treated differently. The following assumptions
were made: (1) Pairs that deserted their nests or got
their nests depredated, did not lay a replacement
clutch; (2) With the possible exception of very few
pairs in one single year, no true second clutches
ever occurred; (3) The few nests that were not at all
inspected but observed to be active produced the
same average number of fledglings as the inspected
nests with known outcome, and (4) The nests that
were inspected and where eggs or hatched young
were recorded but not followed until fledgling pro-
duced the same average number of fledglings as the
inspected nests with known outcome.

In most years the field work at Ammarnis con-
tinued for two to three weeks after initiation of
the very latest clutches. During the last few days

of each season, the colonies and their surround-
ings were carefully searched for late clutches. In
addition to this, most of the rest of the nine square
kilometre study area was also surveyed in detail to-
wards the end of the field period to check whether
any late clutches were to be found.

We got unpublished data on number of trapped
birds in two standardized trapping schemes operat-
ing in our study area (early spring trapping at a site
within colony 5; courtesy Roland Sandberg) and
(late summer trapping at a site in colony 3; courtesy
Ake Lindstrom). The former scheme distinguished
between one year old and older birds providing us
with an estimate of adult survival.

In order to study dispersal, nine females in col-
ony 4 and 5 were supplied with battery-powered
radio transmitters (PIP 1.45+0.05 g., Biotrack Ltd.)
in late May and early June 2002. Four of them got
their transmitters 3—5 days before and five of them
24 days after hatching date. To check the possi-
bility to detect a transmitter during the test period,
one transmitter was placed on the ground in each of
the two colonies. These two transmitters could be
received from suitable higher points in the valley
at a minimum distance of 1.5 km, and they retained
their transmitting power throughout the field work
period. Between 30 May and 25 June, effort was
made to receive signals from the transmitters of
the females every second day from eight suitable
elevated points within three kilometers west and
east of the colonies. On 18-25 June, signals were
also searched every kilometer up to four kilometers
southeast of the colonies in the valley towards Am-
marnés village. During the same period, signals
were also searched along ten kilometers of the
nearest adjacent valley with birch forest, namely
the Vindel river valley northwest of Ammarnis (at
a distance of 5-10 km from the colonies).

In order to follow the development and survival
of individual nestlings, their claws were marked
with nail polish of different colour immediately af-
ter hatching. They were ringed when 6-8 days old.
Data on all Fieldfares that had been ringed in the
study area and the recoveries were obtained from the
Ringing centre at the Museum of Natural History,
Stockholm. Supplementary information of recover-
ies was also obtained from the two ringing projects
within the study area (courtesy Roland Sandberg
and Ake Lindstrdm). Throughout the study years,
temperature (maximum and minimum), precipita-
tion and wind were recorded at colony 5. For over-
all description of spring temperature in relation to
onset of breeding, we used data from the Swedish
Meteorological and Hydrological institute.
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Results

Notes on method tests

The special study of the hatching sequence showed
that hatching was completed within 4872 hours.
The mean values were 57 hours for 5-egg clutches
and 60 hours for 6-egg clutches. The penultimate
egg hatched after the previous eggs in all clutch-
es, and the last laid egg was always the last one
to hatch, 12-24 hours after the penultimate one. In
46 clutches with 4-6 eggs, the incubation period of
the last numbered egg was 11-12 (mean 11.6) days
irrespective of clutch size. Since the first 2-3 eggs
normally hatched 1.5 days before the last egg, the
date of laying the first egg could be calculated with
great accuracy from the date of hatching of the first
2-3 eggs, a date that was always known.

The special study of late nestling mortality
showed that there was no mortality during the last
few days. Hence, the number of nestlings on day 10
is likely to be a close estimate of the true number
of fledglings.

Size of population and colonies

For the whole study period, the average number of
pairs in all six colonies was estimated at 155-165
pairs (Table 1). The uncertainty depends on the de-
cline of colony 6 that was not followed after 1988.
In good years twice as many pairs bred in the colo-
nies as in poor years. No linear trends were found,
neither in single colonies nor when all colonies
were pooled. Not even when colony 6 was explic-
itly given zeros after 1988 was any significant trend
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found (TRIM index slope = —0.0083; SE=0.0168;
NS; van Strien et al. 2000).

Time of start of breeding and length of laying
period

Considering all years, the total clutch initiation pe-
riod at Ammarnés was 39 days long. The earliest
date was 16 May 2002 in colony 4 and the latest
date 23 June 1998 in colony 5 (Figure 3 Left, Ap-
pendix 1). The mean date of all clutches was 31
May, the median date 1 June, and the modal date
2 June. Very few clutches were initiated after 11
June.

In each separate year, the clutch initiation period
was always shorter than 39 days, most often 20
days or less (mean 22 days; s.d. 6.7 days; Figure
4). Only in one year (1984) was it almost as long
as the period of all years (37 days). The number of
clutch initiations reached a peak already three days
after the very first ones (Figure 3 Right). Almost
fifty percent of all clutches were initiated within
five days, and almost all during the first two weeks.
Only one year, 2001, differed from all the other.
This year will be examined separately below.

The dates varied without any long-term trend in
any of the first egg dates calculated (first, mean or
last date), and there was no trend toward a longer
or shorter period of clutch initiation dates during
the study period (Figure 4). The date for the first
egg was somewhat different in the different colo-
nies (Appendix 1), but none of the differences was
significant.

Both first lay date and mean lay date were strong-
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Figure 3. Lay date of first egg in 1983-2002. Left: Number of initiated clutches on different calendar dates. Right: Number of
initiated clutches on different days, relative to the date of the earliest egg in each season (this day is called day zero).
Ldggdatum for forsta dgget 1983—2002. Vinster: Antal pabérjade kullar olika kalenderdatum. Hoger: Antal pabérjade kullar
olika dagar i relation till det forsta dggets datum varje sdsong (detta datum kallas datum noll).
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Figure 4. Upper panel: Calendar dates of clutch initiation in
different years: the first clutch, the mean clutch, and the latest
clutch. Lower panel: Period of clutch initiations in different
years, the dates of the first and last clutches included.

Ovre diagrammet. Liggdatum for forsta dgget for tidigaste,
genomsnittliga och senaste kullen. Nedre diagrammet: Antal
dagar mellan tidigast och senast lagda forsta dgg, inklusive
dessa dagar.

ly temporally correlated between the colonies. We
compared only colonies 2, 4, and 5, because dates
were available from many years. The correlation
coefficients were all significant and varied between
0.64 and 0.92.

The size of the colonies was correlated with
the date of the first egg, both for colony 5 alone
(r=0.64; p<0.01; 18 years) and colony 2, 4, and 5
together (1=0.53; p<0.05; 15 years).

Special case: 2001

As said above, one year, 2001, was exceptional.
The first clutch was initiated on 20 May in colony
5. Egg-laying started in colony 4 one day later. On
24-27 May, bad weather with much snow (more
than 10 cm) and low temperature made the birds
desert their nests (6 nests with eggs and 5 com-
pleted nests yet without eggs). The birds in colony
2 had not started to lay before the snowfall. After

the snowfall laying was resumed on 29 and 30 May
(1 and 2 clutches) and 52 clutches were initiated
within the next four days. There was no significant
difference in clutch size between the first and sec-
ond peak (5.55 eggs and 5.32 eggs, respectively).

Hour of egg-laying and interval between eggs

Among the 30 studied clutches, the first egg was
laid between 0900 and 1100 hours in three nests,
between 1100 and 1600 hours in 18 nests, rather
evenly distributed between 1600 and 2300 hours in
7 nests, and soon after midnight in only two nests.
The last egg was laid during the hours 2300-0700
in 21 nests and during 0700-1200 in seven nests.
In the two nests where the first egg was laid very
early after midnight, the last egg was laid in the
afternoon.

The possible intervals between successive eggs
for all 30 nests are given in Table 2. In the same
table, detailed data for four typical nests are given
as examples. The average interval between eggs
was shorter than 24 hours, namely 21 hours and 45
minutes for both five and six egg clutches. Three
times during the field work the visits were so timed
that it could be directly ascertained that the interval
really was shorter than 22 hours. The total period
of egg-laying was thus reduced with 9 hours for
a 5-egg clutch and with more than 11 hours for a
6-egg clutch, compared with what it would be with
24 hour intervals. This is a reduction of the egg-
laying period with 9%.

Clutch size

Clutch size varied between three and seven eggs
with five or six eggs being most common (92% of
1136 completed clutches; Table 3). The average
clutch size of all completed clutches was 5.42 (s.d.
= 0.66). Clutch size varied between both colonies
(F=3.09; p<0.01) and years (details in Appendix
3).

Both the size of the completed clutch and date of
the first egg were known in 1097 nests. Using this
pooled data set, clutch size was found to decline
over the season, both in relation to calendar date
(slope for the period 22 May—9 June was —0.023
egg/day; r=0.83; p<0.001; Figure 5A) and in rela-
tion to the date relative to the earliest clutch in each
season (slope during the first ten days was —0.090
eggs/day; r=0.97; p<0.001; Figure 5B). In relation
to calendar date, clutch size was lower during the
five earliest dates. However, 15 of the 21 clutches
initiated during these days, 16-20 May, emanated
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Table 2. Upper part: Possible maximum and minimum intervals between laying of eggs in 18 clutches with five
and 12 clutches with six eggs. Superscripts refer to the nest numbers in the lower part of the table. Lower part:
Example of original data from two of the five egg and two of the six egg clutches. The first record of each new
egg is marked with a grey cell and bold face. Nests no. 9, 12 and 21 are examples of the most common case when
the first egg was laid after noon and the last egg in early morning. Nest no. 25 is one of the few where the first
egg was laid early and the last one after noon.

Ovre delen: Mdjliga ldngsta och kortaste intervall mellan dggens ldggning i 18 femdggskullar och 12 sexdggs-
kullar. Upphdjda siffror avser bonumren i tabellens nedre del. Nedre delen: Exempel pad originaldata frdn tvd
av femdggs- och tva av sexdggskullarna. Forsta besoket med ett nytt digg har markerats med grd celler. Bona nr
9, 12 och 21 dir exempel pad de oftast forekommande kullarna, ddr forsta dgget lades pad eftermiddagen och det
sista under morgontimmarna. Nr 25 dr exempel pd ett av de fa bon ddr forsta dgget lades tidigt pa dygnet och
det sista pad eftermiddagen. Upphdjda siffror dr bonumren.

Five egg clutches 5 dgg Six egg clutches 6 dgg
Max. Min. Mean Max. Min. Mean
23,75 17,50 20,63 22,80 17,20 20,00
24,00 18,00 21,00 22,80 18,00 20,40
23,75 18,50 21,13 22,80 19,60 21,20
23,75 18,50 21,13 24,20 19,20 21,70
24,25 18,25 21,25 24,20 19,40 21,80
24,00 18,75 21,38 25,40 18,40 21,90
24,50 18,50 21,50 24,00 19,80 21,90%
23,50 19,75 21,63 23,20 21,00 22,10
22,25 21,25 21,75° 25,40 19,20 22,30
24,00 19,75 21,88 24,00 20,80 22,40
24,25 19,75 22,00 25,40 19,60 22,50
24,00 20,00 22,002 23,20 22,20 22,70
24,25 19,75 22,00
2425 20,00 22,13
24,50 20,00 22,25
25,00 19,75 22,38
23,00 22,50 22,75
24,50 21,25 22,88
Mean Medelviirde 21,76 Mean Medelviirde 21,74

Nest Bo 9 Nest Bo 12 Nest Bo 21 Nest Bo 25

Hr Day Dag Day Dag Day Da, Day Dag

Kl |1]2]3]4]5 112[3]14]5 1]2[3]4]5]6 1[2]3]4[5]6

1

2

3

4 4 5

5 213|5 2

6

7 2

8 4 5[6 1

9 3 3 3 5

10 2|3 0 4| 5 4

11 2 3|4

1210 0] 1

13

14

15 1

16 1| 2 213]|4

17 [ 1

18

19

20 5

21 2 0 4 6

22 314

23 4

24

24



from the unusually early year 2002. If this year is
excluded, there is no sign of lower clutch size dur-
ing the very early part of the season. The relation
between clutch size and date is demonstrated in
a different way in Figure 5C. Here it can be seen
that 3-egg clutches are laid two weeks after the
first clutches each year and ten days after the 7-egg
clutches which are laid only four days after the
very earliest clutch. Between the two predominant
clutch sizes with five and six eggs, there was a dif-
ference of one and a half day.

The average seasonal clutch size was independ-
ent of whether breeding started early or late (Figure
5D, 16 years). This was the case when mean annual
clutch size was correlated with the date of the first

Clutch size Kullstorlek
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Table 3. The frequency and proportion of different
clutch sizes in the total material from 1983-2002
Frekvens och andel for olika kullstorlekar i hela mate-

rialet fran 1983—-2002.

Clutch size Nests %
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Figure 5. Clutch size versus lay date within and between years. A: Clutch size vs. calendar date. The regression line
(y=—0.024x+5.8) is for the period 22 May—9 June (indicated by different symbols). B: Clutch size vs. relative date. Two stan-
dard errors are indicated about the means. C: Relative date vs. clutch size. Means and two standard errors are given. D: Mean
clutch size vs. first date in each year. No significant correlation: r=0.43. The leftmost value is for year 2002.

Kullstorleken mot ldggningsdatum inom och mellan dr. A: Kullstorlek mot kalenderdatum. Regressionslinjen (y=—0.024x+5.8)
avser perioden 22 maj—9 juni (indikerad med sdrskilda symboler). B: Kullstorlek mot relativdatum. Medelvirde och tva stan-
dardfel ges. C: Relativdatum mot kullstorlek. Medelvirde och tvd standardfel ges. D: Kullstorlek mot forsta ldggdatum olika
ar. Ingen korrelation: r=0.43. Symbolen lingst ner till vénster dr for ar 2002.
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Table 4. Hatchability of eggs.

Aggens klickbarhet.
Clutch No. of No. of Dead Without % % %
size nests eggs embryo embryo with without total
Kull- Antal Antal Déda Utan % % %
storlek bon dgg embryon embryo med utan total
34 47 185 0 3 0 1.6 1.6
5 339 1695 35 47 2.1 2.8 4.8
6 384 2304 29 57 1.3 2.5 3.7
7 13 91 3 5 33 5.5 8.8
All 783 4275 67 112 1.6 2.6 4.2

egg each season (r=0.43; p>0.05) as well as when
it was correlated with the mean date of egg-laying
(r=0.22; p>0.10).

Egg hatchability

Data on hatchability are available for 4275 eggs
in 783 nests, for which all relevant data (clutch
size, and number of hatched and unhatched eggs)
were recorded (Table 4). All eggs hatched in 628
nests (80%). In the 155 nests where all eggs did
not hatch, the most common case was that only
one egg did not hatch, which was the case in 144
(92%) of these nests. Two eggs did not hatch in fif-
teen nests and five eggs (all without embryo) in one
nest (a 6-egg clutch). Only five nests contained un-
hatched eggs both with and without embryo. Of all
laid eggs, only 179 (4.2%) did not hatch, 67 (1.6%)
with a dead embryo and 112 (2.6%) without a vis-
ible embryo.

The difference in hatchability between different
clutch sizes is not significant (Chi-square test). The
proportion of nests where all eggs hatched differed
little between years, and was on average 80% (s.d.
5.4%; range 76—88 in all years but one, 1998, when
it was 64%). The proportion of all eggs that hatched
was high (average 96%; s.d. 1.1%; range 93-97%).
There were no significant temporal trends in either
the proportion of hatched eggs or proportion of
nests where all eggs hatched.

Losses of nests and nestlings

A large proportion of the nests were lost already
before the first visit in the colonies (Figure 6). This
early depredation always referred to clutches that
had not yet been completed or clutches in the stage
of incubation. On average, 29% (S.E.=4.3%) of the
inspected nests were depredated early. The early
depredation rate was extremely variable between
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both years and colonies. In 1992 colony 3 and in
1999 colony 2 were completely depredated and al-
ready deserted at the first visit. The year 1995 was
particularly free of early depredation and none of
131 nests in four inspected colonies was depredat-
ed early. Additional depredation occurred after the
first visit, making the total depredation of nests as
high as 46% (S.E.=5.4%). A number of desertions
(6% of the nests) added to the depredation so that
only 48% (S.E.=5.5%) of all nests were successful
(at least one fledgling).

Starvation due to cold weather was an impor-
tant cause of death among the nestlings in some
years. We have reliable data on this for the period
1992-2002 (Figure 7). Total losses of whole broods
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Figure 6. Proportion of nests with total loss of eggs or young
and successful nests (Succ; nests with at least one fledgling).
The total losses depended on either depredation or desertion
(Des) of nestlings that starved to death during periods of cold
weather. Depredation was early (before first visit in a colony)
or late.

Andel bon med total forlust av dgg eller ungar och lyckade
bon (Succ; bon med minst en flygg unge). Totalforlusterna
berodde pa att boet prederades eller overgavs (Des) pd
grund av att ungarna dog av svdlt under perioder med kallt
vdder. Predationen var antingen tidig (Early, fore forsta be-
soket i en koloni) eller sen (Late).
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Figur 7. Proportion of hatched young that died because of
starvation of the whole brood, partial starvation, and depre-
dation of whole broods.

Andelen kldckta ungar som dog pd grund av svdlt av hela
kullen (Starv), del av kullen (Partial) och predation (Depred)
av hela kullen.

due to starvation were concentrated to four years.
In three of these years (1993, 1994 and 2000), the
weather was unusually bad during large parts of the
nestling phase, with several long periods of heavy
rain (a total of 40-50 mm) combined with mean
daily temperature close to zero. The females could
not both incubate the young and feed themselves.
In 1995 it was a twenty-four hour storm on 26 June
that caused the losses. Some trees with nests fell,
and several nests were blown down. The strong
wind was combined with a temperature of only 5-7
degrees and many broods could not be kept warm,
and the combination of this and insufficient provi-
sion of food resulted in many total losses toward
the end of the storm.

Partial loss of nestlings was also important in
several years, and in 1996 and 1997, partial losses
were more important than total losses (Figure 7).
The nestlings that died were those that were the last
ones to hatch. These nestlings were also the small-
est ones. If more than one nestling died in the same
nest, death occurred in reverse order of hatching
sequence.

In 2002, depredation was strong. However, in the
nests that were not depredated, not a single young
died (Figure 7). All the 17% of the nestlings that
were lost, were lost due to depredation of whole
broods. During the whole nestling period, day-
time temperature was 15-25 degrees, night-time
temperature 5—10 degrees, and brief rains fell, that
made earthworms easily accessible at the ground
surface.

The average number of hatchlings in nests where

all young were lost before fledging was 5.34 (s.d.
0.78; n=148) and it was 5.25 (s.d. 0.80; n=487) in
nests with partial losses; the difference was not sig-
nificant, indicating that initial brood size did not
affect the destiny of a brood.

Number of fledglings

The number of fledglings can be expressed in dif-
ferent ways depending on the categories of nests
that are included in the calculations (Appendix 4).
The average number of fledglings from successful
nests (at least one fledgling) was 4.45 (SE=0.134;
N=17 years; 609 nests). The average number of
fledglings from all nests with a completed clutch,
i.e. nests with total loss of nestlings included, was
2.92 (SE=0.273; N=17 years; 975 nests), which
is 1.5 nestlings less. If we include also the nests
that were depredated early, the average number of
fledglings per pair making a breeding attempt was
only 2.11 (SE=0.283; N=17 years; 1906 nests). For
the period 1992-2002, we could also include the
young that were produced in the nests that were not
accessible for inspection, assuming that these nests
produced the same average number of young as the
other nests with a completed clutch. However, this
increased the estimates with only 0.06 fledglings
or 3.6%, which is little compared with the standard
errors of the estimates. However, if we add this val-
ue to the estimate we get a final average production
of 2.17 young per pair making a breeding attempt
in the study population.

The number of fledglings increased with increas-
ing clutch size until a clutch size of six eggs (Table
5). But the increase with one egg between the two
predominant clutch sizes, five and six eggs, result-
ed in an increase of less than half a fledgling. If
all nests, also deserted and depredated ones, were
included about 50% of the eggs resulted in fledg-
lings in both five and six egg clutches. However,
the percentage of nests with all young fledged was
lower for six than for five egg clutches.

Although there was no decline of average brood
size (Figure 8) for successful nests (slope —0.04;
R?=0.19; NS), the other two categories of nests
showed some decline during the study period (slope
0.10-0.11; R>=0.25-0.31; p<0.05). However, the
decline showed by the category that included all
nests, that is with early depredated nests included,
depended solely on the two aberrantly successful
years 1984 and 1985. In the perspective of all sev-
enteen study years, a low production is the normal
situation and very successful years constitute ex-
ceptions.
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Tabell 5. Breeding success in nests of different egg clutch size.

Hdickningsutfallet for bon med olika dggkullstorlek.

Egg clutch size Aggkullens storlek
3 4 5 6 7

Number of nests with 0 fledglings 1 9 137 152 5
Antal bon med 1 flygga ungar 0 0 4 3 0
2 1 0 11 12 0
3 2 3 36 31 3
4 - 25 65 67 3
5 - - 99 76 1
6 - - - 70 0
7 - - - - 1
No. of nests Antal bon 4 37 352 411 13
No. of successful nests (=1 fledgling) Antal lyckade bon (=1 flygg) 3 28 215 259 8
No. of fledglings Antal flygga ungar 8 109 889 1188 33
Fledglings per nest Flygga ungar per bo 2.00 295 253 2.89 254
Fledglings per successful nest Flygga ungar per lyckat bo 2.67 3.89 4.13 459 4.12
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Figure 8. Mean number of fledglings in all colonies in dif-
ferent years. Values were calculated for three categories of
nests. A: Successful nests, i.e. nests with at least one fledged
young (= at least ten days old). B: Nests with at least one
egg recorded (i.e. early depredations excluded). C: Nests of
category B plus nests known to have been depredated before
the first visit. Category C is assumed to represent all pairs
that attempted to breed in each year, i.e. gives the true final
breeding success.

Medeltalet flygga ungar i alla kolonier olika ar. Virden har
berdknats for olika kategorier av bon. A: Lyckade héckning-
ar, dvs. minst en unge flygg (minst 10 dagar gammal). B:
Bon med minst ett dgg observerat (dvs. tidigt prederade bon
ej medrdknade). C: Bon av kategori B plus de tidigt prede-
rade bona. Kategori C antas representera det antal par som
gjorde hdckningsforsok respektive ar, dvs. visar den sanna
och slutliga héckningsframgdngen.
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Recordings of the transmitters

Five of the nine females with transmitters lost their
eggs or broods by depredation on 3—11 June. The
dates of loss in relation to the date of hatching in
each nest were: 3 days before, at hatching date, 2,
3, and 8 days after. These females moved about
near the nest site for 1-4 days after the loss. Four of
them were not recorded anywhere in the two moni-
tored valleys later on. One of them was recorded
once in the birch forest on the south-western slope
of Bjorkfjdllet c. 10 km north-west of Ammarnés
village on 23 June. The distance between her nest,
that was depredated in colony 4 on 6 June with 5
nestlings 3—5 days old, was 11 km. Intensive search
of this female during the next two days in the area
where she was discovered did not give any further
contact.

The four successful females got their nestlings
fledged at the normal age of 13—14 days on 11-17
June. The young were fed in the colony area for
2—4 days. After this brief period, the absence of fur-
ther contact indicated that the females did not stay
anywhere in the two surveyed valleys.

Ringing and recoveries

In the spring trapping project, that was active dur-
ing the last week of May and the first week of June
in 1988-2001 at the edge of colony 5 (Roland
Sandberg; the data kindly provided by him), 419
Fieldfares were ringed (237 males, 163 females and
10 adults that were not sexed). In the other project,
carried out within colony 3 in the latter half of July



and the first half of August in 1983-2001 (Lind-
strom & Lind 2001), 30 adult males, 33 adult fe-
males, and 58 juveniles were ringed. Other ringing
activities in 1982-2001 resulted in the ringing of 9
male, 11 female and 1 non-sexed adults. A total of
2481 nestlings were ringed in 1982-2000.

Of this total of 3042 ringed Fieldfares, only five
were recovered in 1983—-2002 within the study area
and in the breeding season. Three birds ringed as
adult males were trapped one, two and five years
later. Two females, ringed as nestlings, were
trapped one and two years later. Eleven recoveries
were made outside the study area. They were all
made in the winter, six in England, four in France,
and one in Scotland.

Discussion

Size and dispersal of colonies

The absence of any long-term trend of the size of
the study population was in agreement with the
results from the line transects of Enemar et al.
(2004) in the same years. Their study also showed
that there had been no trend since 1963. Also the
Swedish Breeding Bird Survey (BBS; Lindstrom &
Svensson 2006) indicates the absence of any long-
term population trend of this species. This permits
us to consider the study population stable for the
purpose of survival estimates later on.

The dispersal pattern of breeding Fieldfares
seems to differ between different breeding areas. At
Ammarnds, solitary pairs were few. The only colo-
nies ever found in our study area were the six colo-
nies, and these colonies were located at the same
places every year. The big colony at Rédingvik was
also recorded at the same place every year.

Contrary to this, other studies report a major-
ity of solitary pairs or non-permanent colony lo-
cations. In a heath birch forest at Budal (62°45'N,
10°30' E; 750900 m a.s.l.), 116 pairs bred soli-
tarily and 83 pairs in small colonies during a ten
year period (Hogstad 1983a, Hogstad et al. 2003).
In a mixed heath and meadow birch forest at Sta-
loluokta (67°18' N, 16°43' E; 600-800 m), also
during a period of ten years, 533 pairs nested in
57 colonies with a mean size of 9.2+8.3 pairs and
with different locations in different years (Wiklund
1982, Wiklund & Andersson 1994). During a five
year study in a predominantly meadow birch for-
est at Innerdalen (62°32' N, 10°08' E; 800-900 m),
located along a 10 km long artificial lake, between
123 and 255 Fieldfares nests were spread within a
study area that was 2700 m long and between 200
and 500 m broad (Reitan & Sandvik 1994).

The explanation of the different patterns may
be effects of vegetation. The distribution pattern
of nests differed between the poorer heath forest
habitats of Budal and Staloluokta and the richer
meadow habitats of Innerdalen and Ammarnis.
The latter two areas were also similar in having
more stable population size than the former, poorer
areas. Thus it seems that habitat patches with a rich
food source within a matrix of poorer habitats at-
tract Fieldfares to form colonies.

Egg-laying

In southern Germany (49-52° N), the Fieldfare
laid eggs during more than three months, from
late March to mid-July (Hohlt 1957, Giilland et
al. 1972, Liibcke 1975, Haas 1982). At Trondheim
(63° N) at the Atlantic coast of Norway, the eggs
were laid from early May to mid-June (Slagsvold
& Sether 1979), a period that was only half of
that in central Europe. The climate conditions in
spring made the start of the laying period later at
higher elevations in the Scandinavian mountains,
but the length of the period was about the same,
from mid-May to end of June, but it varied with
up to two weeks between years (62° N; 800900 m
a.s.l.; Reitan & Sandvik 1994; 67° N; 600—800 m;
Wiklund 1984). In the tree-less low alpine part of
Hardangervidda in southern Norway (60° N; 1200
m), where the birds nested in Salix bushes and on
the ground, the laying period was concentrated to
only two weeks in the middle of June due to the
severe climate (Haland 1984).

The period of first eggs, 39 days from 16 May
to 23 June (Figure 3A), and the concentration of
clutch initiation to the first 15 days in each season
(Figure 3B) were the same as found in other studies
in subalpine birch forest in northern Scandinavia
(Wiklund 1984, Reitan & Sandvik 1994).

Onset of breeding in the second half of May was
mainly determined by the occurrence of earth-
worms (Lumbricideae) that became available at
the uppermost soil level as the snow melted away.
When the snow melted late or when the ground
was frozen in their feeding areas, the females could
not gather enough food for early egg-laying. The
time difference for first egg-laying that depends on
temperature and snow conditions has earlier been
shown to be up to 14 days in the current study area
(in the years 1965—-1985; figure 1 and 2 in Arheim-
er 1987). During the 20 years of this new study, the
earliest date was 16 May 2002 and the latest date 2
June 1997, a period of 16 days (Appendix 1). In the
earliest year, 2002, the study area was free of snow
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and the lake free of ice already on 14 May (Lasse
Stromgren). In the latest year, 1997, only the tops
of some hills were free of snow whereas the snow
was 0.5-1 m deep in the depressions with the most
important feeding habitats, and the lake was still
ice-bound when the study started on 5 June. The
exceptional year 2001 showed that snowfall could
temporarily interrupt egg-laying, and similar inter-
ruption because of snowfall has been observed ear-
lier in the subalpine birch zone (Reitan & Sandvik
1994).

The absence of any long-term trend in the date of
breeding was explained by a similar absence of any
spring temperature trend. For three different peri-
ods during the sensitive phase (15-31 May, 1-15
June, and 15 May—15 June) the temperature trends
were +0.078, —0.005, and +0.038 °C per day. Cor-
responding R2-values were 0.041, 0.000, and 0.113.
All trends were far from significant (p>>0.10).

Our finding that more Fieldfares tended to breed
in early than in late springs was also found at Bu-
dalen by Hogstad et al. (2003). This may be an
effect of the snow situation when the birds first
arrive; if the spring is late with much snow some
birds may return to an adjacent area that is more
benevolent. Another explanation is that the birds
are discouraged from continuing migration to their
breeding area if the weather is bad over larger areas
which they pass during migration. A third explana-
tion is that a proportion of the birds, mainly year-
lings, refrain from breeding in late seasons.

Hour of laying and interval between eggs

Earlier studies of egg-laying were often influenced
by the data compiled and interpreted by Skutch
(1952) for Central America (9°N) and Schifferli
(1979) for Europe. During the 1990s several au-
thors considered these reviews to be based on poor
data and that they were not reliable about the laying
interval. However, many recent papers from North
America and Europe confirm that the majority of
passerines lay the eggs in early morning soon after
sunrise 24 hours apart. Four species of tits Paridae,
breeding in nest-boxes, is an example of this very
regular egg-laying; Haftorn (1996) found that the
eggs were laid within a narrow interval of 143
minutes after sunrise at Trondheim (63° N) in Nor-
way. The selective advantage of laying in the early
morning, i.e. about sunrise directly after the night
rest, is most often explained by the female having
reduced agility with an egg ready to be laid, which
in turn reduces here ability to feed and avoid pre-
dation.
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Already Skutch (1952) found that thrushes Tur-
didae were exceptional and that the hour of egg-
laying could vary. According to Hohlt (1957) the
first egg was laid between 0900 and 1630 in seven
Fieldfare clutches. The second egg was laid next
day before 1200 hours, but regrettably the exact in-
terval for each clutch was not given. Our data now
demonstrate clearly that Fieldfares lay the first egg
at different times of the day although with concen-
tration in the afternoon, and that laying then contin-
ues with an interval of c. 22 hours (Table 2).

Also the Redwing Turdus iliacus lays eggs during
all parts of the day, the interval between eggs being
c. 20 hours (Arheimer 1978a). For the Blackbird
Turdus merula, Steinbacher (1941) found that it
also laid eggs during different hours of the day, and
Snow (1958) found that it most often laid between
0800 and 1200, but also after noon. Song Thrushes
Turdus philomelos laid 48 eggs before 1300 hours
and 12 eggs 1300-1800 hours (Picula 1969). In
the American Robin Turdus migratorius, 37 eggs
in 17 clutches were laid 0730—1800, average 1130
hours (Weatherhead et al. 1991). However, in none
of these studies was the interval between the eggs
measured; hence our studies seem to be the only
ones explicitly addressing this question. It would
be very interesting to investigate whether not only
the Redwing and Fieldfare but also other thrushes
lay eggs less than 24 hours apart, a strategy that
may have developed because of the heavy nest dep-
redation in the early part of the nesting season.

A study by Haland (1986) raises another question
related to the laying interval, namely intra-specific
egg parasitism. Haland suggests that this phenom-
enon may occur in the Fieldfare, based on finding
two new eggs in a nest between his daily visits.
However, this interpretation is based on the as-
sumption of a 24 hour laying interval. In our study,
comprising about one hundred nests where laying
was monitored closely and the eggs were numbered
as they were laid, no extra egg has ever been found.
It is therefore likely that Haland’s observation was
a misinterpretation of a case when the same female
laid two eggs within the 24 hours between his visits.
In our opinion, this was also the case in the study
by Ringsby et al. (1993). They interpreted their
results as a parasitism rate of 11.5% (they found
two eggs within 24 hours in 26 of 226 nests). They
visited the nests once a day at about noon. If the
interval between eggs were the same at their site as
at Ammarnds, c. 22 hours, one would expect a high
incidence of two eggs between visits. A simple cal-
culation shows that a frequency as high as 37% is
to be expected if visits are paid 24 hours apart, the



laying interval is 22 hours, the laying of the first
egg is randomly distributed over all 24 hours, and
if clutch size is equally divided between five and
six eggs. Hence, there is no reason to believe that
parasitism exists at all in the Fieldfare; occasional
foreign eggs in a nest can easily be explained as
mistakes, not a parasitic strategy. It is therefore a
vain attempt to base a discussion of anti-parasite
strategies on the erroneous assumption that parasit-
ism is common (Ringsby et al. 1993). Also a paper
by Grendstad et al. (1999) deals with anti-parasite
strategies in the Redwing. We like to point out that
also these authors accept the erroneous assumption
of intra-specific egg parasitism in this species.

The Cuckoo Cuculus canorus was common in
our study area but eggs or nestlings of the Cuckoo
were never recorded in any of our c. 2600 nests.
It was the same in the Redwing with c. 600 nest
records during forty years. We have also never
found eggs or nestlings of the Fieldfare in a Red-
wing nest, or vice versa. We therefore conclude that
the Fieldfare neither lays parasitic eggs, nor is ex-
posed to parasitic laying, neither by other thrushes,
nor by the Cuckoo. No Turdus species is known to
be a preferred Cuckoo host (Soler et al. 1999).

Clutch size

It has earlier been shown that there is no significant
difference between clutch size in Germany and
northern Scandinavia (table 4 in Arheimer 1987).
More recent publications do not change this con-
clusion. Near the Atlantic coast at Trondheim (63°
N), Lerkelund et al. (1993) found clutch size to be
5.50 (s.d.=0.64; n=102 nests) and 5.41 (s.d.=0.61;
n=99) in two different data sets. Reitan & Sand-
vik (1994) gave the value 5.25 (5.d.=0.72;n=701)
for the pooled five year data at Innerdalen (62° N).
In the latter study, 87% of the clutches were 5 or
6 eggs, which is very close to the same predomi-
nant sizes at Ammarnis (92%). However, there is
a difference in the proportion of five and six egg
clutches at the two sites, explaining a small dif-
ference. At Innerdalen, 51% of all clutches were
5-egg clutches and 36% 6-egg clutches. At Amma-
rnés the corresponding proportions were 45% and
47%. There is no significant difference between
Trondheim and Ammarnds, whereas the lower
value at Innerdalen is significantly different from
both Trondheim (t=3.66; p<0.001) and Ammarnés
(t=5.53; p<0.001).

The difference between the highest annual mean
clutch size in 1992 (5.74; 5.d.=0.52; n=47) and the
lowest one in 2001 (5.11; s5.d.=0.46; n=36) is sig-

nificant (t=5.7; p<0.001), and a few other annual
means were also significantly different. However, in
the vast majority of cases, the annual means did not
differ between colonies. In contrast, there was no
difference between the colony averages. The three
colonies that were studied in most years (colony 2,
4, and 5) had very similar mean clutch sizes with a
maximum difference of only 0.06 eggs, which was
far from significant (Appendix 2). The declining
clutch size with the progress of the season is simi-
lar to what has been found in other Scandinavian
studies (von Haartman 1969, Otto 1979, Slagsvold
& Sather 1979, Wiklund 1983, Arheimer 1987,
Reitan & Sandvik 1994).

That mean clutch size did not differ between ear-
ly and late years (Figure 5D) deserves comment.
In two other species a significant decline of mean
clutch size with average egg-laying date has been
found at Ammarnés: Sand Martin Riparia riparia
(1969-1985; Svensson 1986) and Pied Flycatcher
Ficedula hypoleuca (1972—1985; Svensson 1987).
Interestingly, this absence of decline was also found
in the Redwing (Arheimer 1978b). According to
the review by Klomp (1970) the former pattern
seems to be more common than the latter. Since
most explanations of smaller clutch size in late
than in early seasons involve food we note that the
species with such decline at Ammarnds are insec-
tivorous whereas the thrushes feed mainly on eart-
worms that live in soil and litter. This food source
may be more stable over a longer period of time as
soon as the snow has melted away. If so, adaptation
to an early decline of food for the nestlings has not
been necessary.

Incubation and egg hatchability

The result of our study, with 96% of all eggs hatched
in clutches that survived through hatching and with
all eggs hatching in 80% of the clutches, is some-
what better than found in other Scandinavian stud-
ies. Slagsvold (1982) reported that all eggs hatched
in 64% of 74 5-egg and 77 6-egg clutches. In 5-egg
and 6-egg clutches, 11.1% and 9.5% of the eggs
did not hatch, which is more than twice as high as
in our study (Table 4). The proportion of clutches
with one egg that did not hatch was as high as 23%,
compared with 8% in our study. In contrast, Lerke-
Iund et al. (1993), working in the same habitat as
Slagsvold at the coast near Trondheim, found about
the same hatchability as at Ammarnds; 95% of all
eggs hatched, and all eggs hatched in 74% of the
clutches.

Wiklund (1984) found that 93% of the eggs
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hatched at Staloluokta, and he also found one ex-
ceptional year (1979) with only 88% of the eggs
hatching (Wiklund 1985); no such year was record-
ed at Ammarnds, where the lowest value was 93%
in 1998. Wiklund also found that the proportion of
clutches with at least one unhatched egg was twice
as high (32%) in 6-egg as in 4- and 5-egg clutches
(15% and 16%). No such difference was found at
Ammarnas.

The three eggs with dead embryos in 7-egg
clutches (Table 4) belonged to different clutches.
Of the five eggs without visible embryos in three
other clutches, two were found in each of two dif-
ferent clutches. The suggestion by Lerkelund et al.
(1993), that a larger proportion of eggs would re-
main unhatched in naturally large clutches “because
of wear and tear” by the parents is not supported
by our findings. The proportion of unhatched eggs
was not greater in 6-egg than in 5-egg clutches in
our study (Table 4), and there is no indication that
failed hatching in the 7-egg clutches should be a
result of “wear and tear” since most of the eggs had
no visible embryo.

No single eggs ever disappeared during the incu-
bation period in our study, where the eggs of hun-
dreds of clutches were numbered from the time the
eggs were laid. The hatched eggs that did not result
in a growing young were eggs where the young
died during the 2-3 days long hatching phase, and
the dead young were removed from the nest by the
parents. This was concluded from the repeated vis-
its during the incubation period and the frequent
visits during the hatching phase.

Nest predation

Nest predators were the most important cause of
complete loss of eggs and young (Figure 6), where-
as starvation of whole broods due to cold weather
was important only in occasional years (Figure 7). It
was difficult to determine which predator that dep-
redated a particular nest. However, a large number
of spontaneous observations permit the following
general account.

In most years it was probably the Hooded Crow
Corvus corone cornix that was responsible for most
of the depredation. Crows were breeding within
the study area, and they flew rapidly into a colony
in order to be able to take eggs or young before
the attacks of the Fieldfares became so heavy that
they were forced to leave. That the Fieldfare’s nest
defence by defecation (Bezzel 1975, Fiirrer 1975,
Meister 1976, Hogstad 1991) increases as breeding
proceeds also when humans visit the nest (Hogstad
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1991) was really confirmed during our field work.
The precision of homing in on the intruder and hit-
ting his face was impressive when the nestlings
were almost fledged.

The Raven Corvus corax did not breed in the
study area but depredated heavily in occasional
years. In one year, a colony with c. 20 nests was
almost completely depredated during two days in
mid-June by one Raven pair. About every second
hour they flew to their nest four kilometres away
with their beaks loaded with Fieldfare nestlings.

The weasel Mustela vulgaris sometimes had its
nest under one of a few small buildings at colony
5 and was often observed with thrush nestlings in
its mouth. When it had depredated a nest with large
nestlings, the nest often contained rests of body
parts, wing quills or blood spots. On one occa-
sion, nine undamaged eggs were found under a tree
stump, probably gathered by a weasel. Damaged
eggs that remained in depredated nests sometimes
showed the symmetric bite marks from the canine
teeth of a weasel. When a crow damaged eggs in
the nest, the shells were crushed irregularly. A stoat
Mustela erminea was one day seen passing through
colony 2, preying upon several nests, and leaving
remains of dead nestlings in the nests. In 1978,
nine Fieldfare nests in colony 1 were supplied with
activity recorders of the same kind as used for Red-
wings (Arheimer 1978c). On 20 June a female stoat
with three large young was observed in the colony.
In five of the nests, intensive activity for about one
minute was recorded during the next twenty-four
hours. After these brief spurts of activity, no fur-
ther activity was recorded. At two of the depredated
nests, a killed adult female Fieldfare was found. In
the nests, there were remains of nestlings about one
week old.

In 1984, 1988, and 2001, a Merlin Falco colum-
barius pair was breeding within colony 5. The total
predation in that colony was zero in 1984 and 1988,
and in 2001 only 3% of the nests were depredated
early in the periphery of the colony (only early dep-
redation known in this year). The predation rate in
the other colonies these years was about average
or higher. Hence this is another observation of the
well-known protective effect that the Merlin has
when these two species breed at the same place
(Hogstad 1981, Wiklund 1982).

Reported predation rates in other Scandinavian
studies vary. Low rates were found at Trondheim,
namely 15-25% (Slagsvold 1982, Lerkelund et
al. 1993) and 20-25% (Meilvang et al. 1997).
Both Slagsvold and Meilvang found several dead
adult Fieldfares in the nests, indicating depreda-



tion by a weasel or stoat. At Staloluokta (Wiklund
1985), nest predation (45%) was similar to that at
Ammarnis (46%; Appendix 2), and the variation
was also very large, from 8-9% in 1972 to 100 in
1975 (5-81% at Ammarnds). The study at Budal
(Hogstad 1983a) showed a predation pattern that
was quite different from all the other. First, it was
extremely high, 90%. Second, 13% of the depreda-
tion was partial. Partial depredation has not been
observed in any other study, including ours. And
even if one excludes partial predation, predation
was higher at Budal than at any other site.

Nestling mortality and weather

Bad weather with ensuing starvation was the most
important factor of nestling death in broods that
were not depredated. This was the case in four of
the ten years when this mortality factor was record-
ed. In other years weather was marginal or absent
as a cause of nestling mortality. This means that
the frequency of years with bad weather during the
nestling phase is a key factor for long-term recruit-
ment. Should future climate change involve cooler
and rainier weather in June, the Fieldfare may en-
counter difficulties in maintaining population size.

In broods with partial losses, it was always the
youngest nestling that died first, thereafter the next
youngest. The explanation is the different size of
the young (Wiklund 1985), in turn explained by the
hatching sequence of the eggs (Enemar & Arheimer
1980, Slagsvold 1982). When the parents had dif-
ficulties of finding enough food for all their young
in the brood, the smallest ones were rapidly tram-
pled down by the larger ones. This brood reduc-
tion occurred almost always during the first days
after hatching. In1990, the pattern of mortality was
unusual. The proportion of nests that was lost was
low after the high early depredation (Figure 6). The
late total losses were peculiar, especially in nests
along the shore of the lake. Several broods with
4-5 young died almost simultaneously after slow
weight gain in the middle of the nestling period.
Bad weather could not explain their death. Eight
young from three of these nests were examined by
the National Veterinary Institute at Uppsala. The
young were emaciated, but there was no sign of
bacteriological, parasitological or histological dis-
ease. Emaciation was indicated already in the field
by easily visible small subcutaneous blood-filled
oedema. Obviously, the parents were not able to
collect enough food for their young but for reasons
that we could not determine.

Replacement and second clutches

In central Europe, where the Fieldfare may lay
eggs during more than three months, a female that
looses a clutch most often move to a new breeding
area if attempting to lay a replacement clutch. True
second clutches, proved by ringed females, are rare
(Giilland et al. 1972, Liibcke 1975, Fiirrer 1978,
1979, Haas 1978, 1982).

At Ammarnis, egg-laying was initiated within
a period of 20 days and almost all clutches were
started during the first two weeks of an individual
year. In the distribution of dates (Figure 3B) there
is no indication that replacement clutches occur at
Ammarnis. The high early depredation of nests
(Figure 6) in many years must have caused a much
more distributed period of egg-laying than the one
we found. This conclusion is supported by the fact
that the five females with radio transmitters rap-
idly disappeared after depredation. Wiklund (1983)
also found that all Fieldfares left the area without
any attempt of replacement clutches in 1975, a year
with total depredation.

A true second clutch has been recorded only once
in the Scandinavian mountain range, namely at Bu-
dal (62°45' N; Hogstad 1983b). The interval between
the first eggs of the two clutches would have been as
short as about 28 days. In the Ammarnids data set
(65° 58", 28 days or more between the first and a
later clutch in a season has occurred only in 1984,
2000 and 2002 (Figure 4). Only twelve clutches
are involved, eight of them in 1984. In these eight
clutches the first egg was laid 31-37 days after the
earliest clutch (figure 2 in Arheimer 1987). These
could possibly have been second clutches since June
was favourable with rather high temperature without
cold spells and with light rains evenly distributed.
Food was abundant since 1984 was a peak year of the
autumn moth Epirrita autumnata (Selas et al. 2001),
and the Fieldfares were observed to exploit this food
source instead of their usual earthworms. That they
fed the young with the caterpillars was evidenced by
the expanded bellies that appeared greenish because
of the large content of caterpillars. Hence, the com-
bination of several beneficial conditions might have
inspired some Fieldfares to try a second clutch this
particular year.

Wiklund (1984), at Staloluokta (67°18' N),
found during eight years only one clutch that theo-
retically could have been a second clutch. Also in
this area, the adults usually left the breeding site
together with their young immediately after fledg-
ing, as did the Ammarnds birds with radio trans-
mitters. In conclusion, both replacement and true
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second clutches are extremely rare exceptions of
the breeding strategy of Fieldfares in the subalpine
birch forests of Scandinavia.

Final reproductive result

The result of 4.45 ten days old young in success-
ful broods (Appendix 4) is good. It means that
only 0.97 eggs did not result in a fledgling in these
broods since the mean clutch size was 5.42 (Ap-
pendix 3). The final reproductive output (2.11
fledglings per pair in the population (Appendix 4)
is similar to what was found in studies from both
Scandinavia (1.4—1.6 by Pulliainen & Saari 2002)
and Germany (1.8 by Hohlt 1957, and 2.4 by Giil-
land et al. 1972).

We would like to stress how important it is to
calculate reproductive success on the basis of a
correct estimate of population size, that is with all
pairs, also those that fail, included. Figure 8 illus-
trates this. If only successful nests were included,
average number of fledglings was between four and
five with moderate variation between years. If all
breeding attempts, representing the total number
of pairs in the population, were included, breeding
success declined to only about two fledglings per
pair. The fact that this correct estimate of breeding
success could be calculated in our study depended
on the intensive field work that made it possible to
include the nests of all pairs, including those that
were depredated early.

Mortality and recruitment

It was not possible to determine all necessary de-
mographic parameters to see whether the Amma-
rnés Fieldfares represent a source or sink popula-
tion. The number of fledglings is known, but how
many of them that survived until next year could
not be determined explicitly. However, thanks
to the spring trapping project (Roland Sandberg)
we could estimate adult survival. Since our study
population was stable over a long period of time,
mortality must have been balanced by recruitment
(local or immigration). We assume that the spring
trappings which were made in the period 18 May to
10 June, 1988-2002, trapped one year old and older
birds in unbiased proportions. Then the proportion
of birds older than one year equals adult survival.
This was found to be 58% (S.E=3.4%; 14 years and
434 trapped Fieldfares). With 2.11 fledglings per
pair, first year survival rate of fledglings must then
be 39—-40% to balance adult mortality. Whether
this value of forty percent is high or low evades our
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objective judgment. Fieldfare young left the study
area soon after they had fledged, and could not be
followed during the post-fledging period, when
mortality is assumed to be high. We know that the
Fieldfares left the area soon both from the radio
transmitter experiment in late June and from trap-
pings from 15 July to 20 August (1983-2000) when
an annual average of only three adults and three
yearlings were trapped (Lindstrém & Lind 2001).
The estimate of adult survival of the Fieldfare was
similar to that of the Redwing at Ammarnis that
was 61% (234 trapped birds).

About two fledglings or less per pair and year
also seems to be a typical outcome and the same
result has been found in several studies, both of
Fieldfares and other large thrushes (e.g. 2.5 in
Blackbird in spite of two annual broods; Tomiatoj¢
1994). The critical question is whether the indirect-
ly calculated survival rate of 40% during the first
year is representative of the local population or if
immigration is involved (which must be the case if
40% is an overestimate). In a study of Song Thrush
Turdus philomelos Thomson et al. (1997) found
first-year survival to be 48% during a period with
stable population size and 40% during a period of
population decline. In spite of some uncertainties,
we conclude that it is likely that the Ammarnis
Fieldfare population is stable because reproduc-
tion is sufficient to balance mortality. This means
that we refute the statement by Pulliainen & Saari
(2002) that the Fieldfare is poorly adapted to the
climatic conditions in northern Scandinavia. That
their particular study population showed very low
fecundity must be a local exception. Generally the
phenomenal expansion of the species over much
of northern Europe and in most wooded habitats
proves the opposite, that the Fieldfare is a well
adapted species under most prevailing conditions.
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Sammanfattning

Tre arter av trast hickar regelbundet i fjallbjork-
skog, ndmligen rédvingetrast, bjorktrast och tal-
trast. Hackningsbiologin hos de tvd forstnimnda
arterna studerades i denna biotop i trakten av Am-
marnds i sodra Lappland fran 1960-talet fram till
borjan av 1980-talet. Sérskilt rodvingetrasten var
foremal for en omfattande studie. En analys av
pé olika sdtt insamlade data om bjorktrasten dren
1965-1985 har publicerats (Arheimer 1987). Fran
1983 systematiserades studierna av bjorktrasten
och har sedan fortsatt till och med 2002. Det ar re-
sultaten fran denna tjugoarsperiod som redovisas i
denna uppsats. Undersékningen bedrevs under ar-
ton av de tjugo aren (undantag var 1986 och 1989).
Studien utgoér en del av det s.k. Luvre-projektet,
som bedrivits i Ammarndstrakten sedan 1963.

Undersokningsomradet omfattade bjorkskogen
pa sluttningarna av Gaisatjakke och Valle 3-8 km
véister om Ammarnds by (Figur 1). Omradet be-
gransades i norr av skogsgrinsen, i sdder av Stora
Tjultrdask och Tjulén, i véster av Rodingbicken och
i Oster av Karsbiacken. Omradet var totalt nio kva-
dratkilometer och omfattade hdjdnivderna mellan
500 och 750 meter 6ver havet. Bjorktrastarna héck-
ade i sex kolonier i omradets dstra del pa 500-600
meters niva. Vi hdnvisar till kolonierna med siff-
rorna 1-6 enligt Figur 1. Ndrmaste storre koloni
lag vid Rodingvik alldeles véster om undersok-
ningsomradet. Hela det nio kvadratkilometer stora
omradet undersoktes varje ar, men ndgon ny koloni
upptécktes aldrig. Inom hela vistra delen av omra-
det, mellan kolonierna 1 och 2 och Rédingbécken,
hickade bara ett mindre antal solitdra par.

Biotopen var bjorkskog med inslag av framst
sdlg, delvis rik och frodig &ngsbjorkskog, delvis
torrare hedbjorkskog. Undervegetationen bestod
av viden, enbuskar och hoga orter, bl.a. stormhatt
och tolta. I ostra delen av omradet, dir kolonierna
lag, fanns ocksa flera sma myrar och 6ppna omra-
den som tidigare anvénts for slatter. I Figur 2 visas
nagra biotopfoton. Dessa dr tagna pa sommaren.
Naér trastarna borjar hdcka dr trdden fortfarande
kala och orterna haller just pa att komma upp. Sné
kan ofta tdcka en stor del av skogen vid denna tid-
punkt.



Antal par

Tabell 1 visar antal par de ar en koloni studerades.
Alla sex kolonierna kunde inte studeras alla ar,
men tre av kolonierna foljdes nistan alla ar. Koloni
6 minskade mot slutet av 1980-talet och foljdes
inte efter 1988. For att uppskatta den totala popu-
lationsstorleken med alla kolonier inrdknade antog
vi att antal par i en koloni ett ar dd kolonin inte
raknades var lika med medeltalet for aren da den
riknades. Vi far da en genomsnittlig populations-
storlek pa 155-165 par. Osdkerheten beror pa ko-
loni 6. Vi gjorde en trendberdkning med hjélp av
TRIM (van Strien m.fl. 2000), en metod som op-
timerar informationen fran tidsserier med luckor.
Det fanns ingen langtidstrend i bestandet vare sig
vi inte gjorde ndgot antagande om koloni 6 eller
antog att dess storlek var noll efter 1988. Fastan det
inte fanns nagon langtidstrend var variationen mel-
lan aren betydande med ungefér halva antalet par
de simsta jimfort med de bista dren. Aven ett an-
nat inventeringsprojekt inom undersdkningsomra-
det fann att langtidstrend for bjorktrasten saknades,
och ddrutdver visar Svenska hidckfigeltaxeringen
pa samma sak for landet som helhet. Slutsatsen om
stabil population &r viktig for var kommande be-
rikning av huruvida rekryteringen balanserar dod-
ligheten eller om fjillbjorkskogens bjorktrastar ar
beroende av immigration.

Hdickningsstarten

Den totala perioden for hickningsstart (forsta dg-
get) var 39 dagar. Det tidigaste datumet var 16 maj
2002 i koloni 4 och det senaste 23 juni 1998 i ko-
loni 5 (Figur 3A; Appendix 1). Medeldatum for alla
kullar var 31 maj. Inom varje enskilt &r var koncen-
trationen storre, oftast 20 dagar eller mindre (Figur
4). De flesta kullar startades inom fem dagar fran
forsta laggningen (Figur 3B). Varken forsta datum,
medeldatum eller mediandatum visade nigon trend
over tiden. Detta stimmer dverens med att det inte
heller fanns négon trend for temperaturen under
de tjugo aren. Forekomsten av eventuella tempera-
turtrender analyserades for perioderna 15-31 maj,
1-15 juni och 15 maj—15 juni, dvs. perioder som
dr kritiska for bjorktrastens hiackningsstart. Regres-
sionernas lutning skilde sig foga frén noll och var
fjdrran fran signifikanta. Samma avsaknad av tem-
peraturfordndring under faglarnas hackningsstart i
Ammarnis har for 6vrigt géllt under hela den pe-
riod som vi bedrivit fgelstudier i Ammarnds (se-
dan 1963).

Klockslag och intervall mellan dggliggning

Trettio kullar studerades noga i detta avseende.
Forsta dgget i kullen lades mellan klockan 09.00
och 11.00 i tre bon, mellan 11.00 och 16.00 i arton
bon, mellan 16.00 och 23.00 i sju bon och omedel-
bart efter midnatt i tva bon. Sista dgget lades mel-
lan klockan 23.00 och 07.00 i 21 bon och mellan
07.00 och 12.00 i sju bon. I de tva bon dér forsta
dgget lades omedelbart efter midnatt lades sista dg-
get pa eftermiddagen. Resultaten visas i Tabell 2
dér ocksé detaljdata for fyra typiska bon redovisas.
Med hjdlp av sddana detaljdata for samtliga bon
berdknades de mojliga intervallen mellan dggen
med hjélp av foljande formel (Watson m.fl. 1993):
langsta intervall = [klockslag(sista dgg funnet) —
klockslag(besoket fore forsta dgg funnet)]/(kull-
storlek — 1); kortaste intervall = [klockslag(besoket
fore sista dgg funnet) — klockslag(forsta dgg fun-
net)]/(kullstorlek — 1). Vi fann att bjorktrasten 14g-
ger sina dgg med kortare intervall d4n 24 timmar,
némligen i medeltal ca 21 timmar och 45 minuter.
Forutom att bjorktrasten kan borja dgglidggningen
ndstan ndr som helst under dygnet, innebér det
kortare intervallet att 4ggldggningen blir spridd pa
nistan vilka klockslag som helst. I detta avseende
liknar bjorktrasten rodvingetrasten, som lagger
dgg med ca 20 timmars mellanrum i Ammarnis.
De flesta faglar lagger dgg tidigt pd morgonen och
med 24 timmars intervall. Bjorktrasten forkortar
saledes tiden for dggldggningen med nio procent,
vilket kan vara av betydelse for att reducera preda-
tionen. Det vore intressant att undersdka om denna
forkortning dven forekommer hos andra trastarter.

Kullstorlek

De dominerande kullstorlekarna var 5 och 6 dgg, i
medeltal 5,42 dgg (Tabell 3). Kullstorleken varie-
rade bade mellan ar och mellan kolonier (Appendix
3). Kullstorleken minskade under sédsongen. I forhal-
lande till kalenderdatum var nedgangen 0,023 édgg
per dag under perioden 22 maj—9 juni (Figur 5A).
Inom sédsongen, dvs. i relation till forsta ldggdatum,
var nedgédngen dnnu snabbare, nimligen 0,090 4dgg
per dag under de forsta tio dagarna (Figur 5B, 5C).
Av diagrammet i Figur 5A framgér att de allra ti-
digaste kullarna var mindre dn de som lades nagra
fa dagar senare. Nistan alla dessa kullar kommer
dock fran ett starkt avvikande &r (2002) och kan
dérfor inte tolkas som ett allméngiltigt monster for
kullstorleksforiandringen hos bjorktrast.
Bjorktrasten uppvisade inte nagon trend for
medelkullen mot medeldatum for ldggningen (Fi-
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gur 5D). I detta avseende liknar bjorktrasten rod-
vingetrasten men skiljer sig fran andra arter i sam-
ma biotop i Ammarnés. Svartvit flugsnappare och
backsvala ldgger signifikant mindre medelkullar
under sena jamfort med tidiga ar. Det senare verkar
vara det vanligaste monstret bland faglar i allmén-
het. Mgjligen kan detta ha att gora med olika arters
fodoval och ddrmed fodotillgdng under hacknings-
tiden. Trastar matar sina ungar med evertebrater
som lever i jorden (mest daggmask) och i férnan.
Kanske ar denna fodokélla stabil under en lang pe-
riod under varen medan insektsitare maste anpassa
sig till en kortvarigare fodotillgang.

Kldickbarhet

Klackbarheten hos dggen var hog (Tabell 4). Om
boet inte plundrades eller 6vergavs klacktes 96%
(93-97%) av dggen och i 80% (76—88%, undan-
tag 64% 1998) av bona klacktes samtliga dgg, och
variationen mellan &ren var liten. I bon dér inte
alla 4gg klacktes var det vanligaste att bara ett 4gg
forblev oklickt. Av 179 oklickta dgg hade 67 ett
dott embryo. Det fanns ingen skillnad i kldckbarhet
mellan olika kullstorlekar. Det fanns heller ingen
tidsmissig trend i kldckbarhet 6ver aren. Variatio-
ner i dggens kldckbarhet synes alltsd vara en faktor
som har ringa betydelse for bjorktrastens popula-
tionsdynamik.

Férlust av bon och ungar

En stor andel av alla bon hade forlorats pa ett tidigt
stadium, redan fore forsta besoket (Figur 6). I alla
dessa bon pagick dgglaggning eller ruvning. Denna
tidiga predation uppgick till 29% under alla ar men
var extremt variabel. Exempelvis var koloni 3 1992
och koloni 2 1999 redan helt plundrade vid forsta
besdket medan 1995 var helt fri fran tidig predation.
Efter forsta besoket varje ar tillkom sedan ytterli-
gare predation under resten av ruvningen och under
ungtiden. Den totala predationen uppgick till 46%
av alla bon. Till detta kom sedan 6% av bona som
registrerades som Overgivna. Predationen innebar
att endast 48% (S.E.=5.5%) av hickningsforsdken
blev framgéngsrika, dvs. producerade minst en flygg
unge.

Svilt vid kallt vader var en betydande dodsorsak
bland ungarna vissa ar (Figur 7). Forluster av hela
kullar pa grund av svilt var koncentrerade till fyra
ar. Tre av aren (1993, 1994 och 2000) var vadret
daligt under stora delar av boungetiden. Det var
flera perioder med mycket regn (40—50 mm totalt)
i kombination med mycket laga medeldygnstempe-
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raturer. Det fjarde aret, 1995, var det en 24 tim-
mar 14ng storm med temperaturer pd fem till sju
grader som orsakade kullarnas déd mot slutet av
stormen. Flera ar var svilt ocksé orsak till omfat-
tande partiell dodlighet, sérskilt 1996 och 1997. De
ungar som dog i bon ddr inte alla ungar dog var
alltid de minsta. De klarade inte konkurrensen nir
mattillférseln trét utan trampades ner av de storre
ungarna. Under ar med gynnsamt véder var ung-
dodligheten ringa i bon som inte plundrades. Ett
sadant ar var 2002 da dagstemperaturen var 15-25
grader, nattemperaturen 5—10 grader och ldtta regn
foll och gjorde maskar latt tillgéngliga.

Antal flygga ungar

Antal flygga ungar kan uttryckas pa olika sitt be-
roende pé vilka kategorier av bon som riknas in
(Appendix 2 och 4). Medeltalet flygga ungar i
framgangsrika bon (minst en flygg unge) var 4,45
(S.E. 0,134; 609 bon). Samma berdkning for bon
med fullagd kull ger medelvirdet 2,92 flygga
(S.E.=0,273; 975 bon), vilket dr 1,5 ungar mindre.
Om vi ocksé inkluderar de bon som plundrades
fore full kull blir medelvardet 2,11 (S.E.=0,283;
1906 bon). Detta virde dr sdledes det antal ungar
som producerades per par som gjorde hacknings-
forsok 1 var studiepopulation.

Antalet flygga ungar dkade med 6kande kull-
storlek till en kullstorlek om 6 dgg (Tabell 5). Men
okningen med ett dgg fran fem till sex dgg, de tva
dominerande kullstorlekarna, resulterade i mindre
an en halv unge mer.

Det fanns ingen trend i antal ungar per lyckad
hickning over studieperioden (Figur 8). Diaremot
fanns det en signifikant negativ trend for de andra
tva kategorierna i Figur 8. Dessa negativa trender
beror dock helt pad de osedvanligt framgangsrika
aren 1984 och 1985. I perspektivet av hela tjugo-
arsperioden tror vi dirfor att de 14ga virdena med
ungefdr tvd ungar per par dr det mest typiska for
bjorktrasten i fjallbjorkskogen.

Fordldrarnas beteende efter héickningen

For att studera vad honorna gor om de forlorar sin
kull forsédgs nio honor med radioséndare. Radio-
sdndarnas funktion kontrollerades med hjilp av tva
sandare som placerades pa marken i tvd av koloni-
erna. Faglarna pejlades fran upphéjda punkter i ter-
rangen. Réckvidden visade sig vara minst 1,5 km
och séndarna fungerade under hela undersdknings-
perioden. Fem av honorna utsattes for predation.
De forlorade sina kullar 3 dagar fore kldckningen,



vid klackningen samt 2, 3 respektive 8 dagar ef-
ter klackningen. Dessa honor uppeholl sig i boets
nérhet 1-4 dagar efter forlusten av dggen eller ung-
arna. Fyra av honorna forsvann direfter helt och
hallet fran omradet. En hona registrerades vid ett
enda tillfélle i en annan dalgéng elva kilometer fran
boplatsen 17 dygn efter forlusten av sin kull, som
inneholl ca fyra dagar gamla ungar. De fyra honor
som lyckades med hickningen matade sina ungar i
kolonin 2—4 dagar efter utflygningen. Men dérefter
lamnade &ven dessa omrédet helt och héllet.

Forsoket visar att bjorktrastarna ldmnar héck-
ningsomradet ndstan omedelbart vare sig de miss-
lyckas eller lyckas med héickningen. Orsaken till
detta dr okdnd. Det faktum att honorna som miss-
lyckades med hdckningen genast forsvann kan inte
forklaras med fodobrist eftersom Ovriga honor
kunde fortsétta att foda upp sina ungar. Huruvida
overgivandet av omrddet efter framgéngsrik hick-
ning har nagot med fodotillgdngen att gora har inte
studerats. Forsoket visar ocksa att det inte sker
ndgra omldggningar efter predation i slutet av ruv-
ningstiden eller under ungtiden utan figlarna upp-
hor med hidckningen for sdsongen.

Att bjorktrastarna evakuerar hdckningsterrdngen
snabbt stdods ocksd av ménga ars standardiserad
ringmérkning under senare halvan av juli och bor-
jan av augusti inom omradet for koloni 3. Under
perioden 1983-2001 fangades endast 63 adulta och
58 juvenila bjorktrastar, vilket bara &r sex bjork-
trastar per r. Totalt har vi ringmirkt 6ver 3000
bjorktrastar inom undersékningsomradet men bara
fatt fem aterfynd under hackningstid. Detta &r dock
inte Overraskande eftersom flertalet mérkta faglar
varit boungar som normalt saknar hemortstrohet.

Omliggning och andrakullar

Vi har inga indikationer pad att omldggning eller
andrakullar férekommer hos bjorktrasten i fjall-
bjorkskogen. Liaggningstiderna (Figur 5), sérskilt
inom sdsongen (Figur 5B), visar att dggldggningen
ar starkt koncentrerad och saknar ndmnvért antal
sena kullar. Om omldggning forekom borde det fin-
nas ett betydande antal sena kullar med tanke pa
den hoga tidiga predationen. Férekom andrakullar
borde det finnas en andra topp av liggningsdatum
ett lampligt tidsintervall efter den forsta toppen,
men ndgon sadan topp finns inte. Vi dr sékra pd att
vi inte har missat nigra sena hickningar eftersom
hela det nio kvadratkilometer stora undersdknings-
omradet genomsdktes varje ar de sista dagarna av
héckningsperioden.

Ett enda r, 1984, var dggldggningen sé utstrickt

i tiden (Figur 4) att atta kullar rent teoretiskt skulle
ha kunnat vara andrakullar. Just 1984 var speciellt
satillvida att juni var varm utan koldperioder och
med ldtta spridda regn. Fodotillgangen var extremt
god tack vare toppar for larver av fjéllbjorkmaétare.
Bjorktrastarna sags exploatera denna fodokdlla i
stillet for de sedvanliga daggmaskarna. Det kan
alltsd ha varit de ovanligt gynnsamma beting-
elserna som fick nagra par att forsoka sig pa en
andra kull detta ar, men i avsaknad av ringmaérkta
honor saknas bevis. Endast en gang har en sidker
andrakull hos bjorktrast konstaterats i de skandi-
naviska fjillen, ndmligen i Budal i Norge. En fler-
arig undersokning i Staloluokta visar samma sak;
en enda kull kunde teoretiskt ha varit en andrakull.
Slutsatsen dr att de fa ungar som undantagsvis kan
ha producerats genom omléggningar och andrakul-
lar inte behover beaktas ndr man uppskattar ung-
produktionen i fjadllbjorkskogen.

Daédlighet och rekrytering

For att undersdka om en population ar sjalvfor-
sorjande med ungar eller beroende av inflyttning
fran andra populationer maste egentligen alla po-
pulationsparametrar vara kdnda. For bjorktrasten i
Ammarnis kdnner vi produktionen av flygga ungar
som dr 2,11 per par. Dodligheten for de adulta fig-
larna har vi kunnat berékna tack vare ett annat pro-
jekt som bedrivits inom koloni 5 under perioden 18
maj—19 jun 1988-2002. Dar bedrevs standardiserad
nétfingst av faglar varvid 434 bjorktrastar fanga-
des. Av dessa var 58% (S.E. 3,4%) dldre 4n ett ar.
Under forutséttning att faglar av olika alder fangas
i korrekta proportioner dr andelen adulta faglar lika
med dodligheten hos dessa. Eftersom bjorktrastbe-
stindet i Ammarnds var langsiktigt stabilt kan vi
darfor uppskatta hur stor 6verlevnaden for ungarna
minst maste vara i genomsitt under deras forsta lev-
nadsar. Den méste vara minst 39-40%. Huruvida
detta &r ett rimligt virde kan vi inte sdkert avgora
frén egna data eftersom vi inte vet ndgot om ung-
arnas Oden efter utflygningen. Men med tanke pa
motsvarande data frdn manga olika arter och bjork-
trastens storlek forefaller vérdet vara rimligt.
Ungefér tva ungar per par och ér tycks vara ett
ritt typiskt virde for bjorktrast och andra storre
trastar. Inte ens hos koltrasten, som studerats noga i
naturlig skogsmiljé i Polen, dir den lagger tva kul-
lar om aret, producerades mer &n 2,5 ungar per par
och ér. Den kritiska fragan dr overlevnaden bland
ungfiglarna under det forsta aret. En berdkning
for taltrast i England visade pa 48% Overlevnad
under en period av stabilt bestand och 40% under
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en period av populationsnedgéng. Vi har inte hittat
nagra tillforlitliga virden for bjorktrastens ungfag-
lar, men bedomer dnda att det dr hogst rimligt att
mer &n 40% av ungféglarna overlever och dérfor
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kan rekryteras som hédckare nista ar. Vér slutsats
dr darfor att bjorktrasten utgdr en sjalvforyngrande
population i fjallbjérkskogen i Ammarnds.
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ORNIS SVECICA 18: 45-51, 2008

Spring staging of Taiga Bean Goose Anser f. fabalis in southern
Sweden 2007 — estimate of the size of populations using the western

and central flyways

Vdrrastning av taigasddgds Anser f. fabalis i sodra Sverige 2007 — uppskattning av
storleken pd populationer som nyttjar det vistra och centrala flyttstraket

ULF SKYLLBERG & MARTIN TIERNBERG

The Taiga Bean Goose Anser fabalis fabalis is one of
few goose species under current decline. The species
uses three flyways: the Scandinavian population migrates
west of the Baltic Sea and the Bothnian Bay, the Finnish
and western Russian populations take a central flyway,
and the central Russian population migrates east of the
Baltic Sea. On 17-21 March 2007, the number of birds
using the western and the central flyways were counted
at all staging sites in southern Sweden. During the count,
practically the whole western and central flyway popu-
lations were concentrated in southern Sweden. We esti-
mated the number of birds at 56,000. Recent estimates
suggest that 5000—-6000 of these birds breed in Scandina-
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via and use the western flyway. This means that approxi-
mately 50,000 birds used the central flyway. Assuming
that a maximum of 30,000 birds wintered in Germany
and used the eastern flyway, the global population of the
Taiga Bean Goose amounted to a maximum of 85,000
birds. This is about 15,000 birds less than an estimate
from 1999.
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Introduction

The Taiga Bean Goose is known to breed in the taiga
zone from Scandinavia in west to the Ural Moun-
tains in the east. The current estimate (Nilsson et al.
1999) of 90,000-110,000 individuals is based on
counts made at the wintering grounds in Sweden,
Denmark, England, The Netherlands and Germany.
Recent unpublished updates rather points at a pop-
ulation size of 70,000-80,000 individuals (Mooij,
pers. comm.). During spring migration three major
flyways are known (Figure 1). A western flyway
runs from northern Jutland, Denmark and south-
ern Sweden along the west coast of the Bothnian
Bay to the breeding grounds in northern Scandina-
via (Skyllberg et al. 2008). A central flyway con-
nects the wintering grounds in southeast Denmark
and southern Sweden via southwest Finland with
breeding grounds in Finland and western Russia
(e.g. Nilsson 1984, Nilsson & Pirkola 1991). An
eastern flyway runs from eastern Germany via the
Baltic countries to breeding areas in western and
central Russia (Nilsson et al. 1999). The number of
geese using each of these three flyways is not well-

known. As a consequence, the African-European
Migratory Waterbirds Agreement (AEWA) only
recognizes one single population of the Taiga Bean
Goose, comprising its entire breeding range from
Scandinavia to east of the Urals. If the species in
fact consists of two or more separate populations,
their small sizes and likely decline the last decades
would classify them as Column A populations, pos-
sibly requiring International Action Plans for spe-
cial protection.

Recently, detailed counts at spring staging sites
along the west coast of the Bothnian Bay suggest
that 5000-6000 birds take this flyway, making up
the Scandinavian population including non-breed-
ers (Skyllberg et al. 2008). These birds are believed
to winter in northern Jutland, Denmark, at two ma-
jor sites in United Kingdom, and in mild winters
in southernmost Sweden (southwest Scania). It is
unknown to which extent birds using the central
and eastern flyways mix or use different wintering
sites in southeast Denmark, southern Sweden, Ger-
many and the Netherlands, and therefore counts in
wintering quarters cannot currently be linked to
the two flyways. In order to estimate the number
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Wintering area

Figure 1. Major wintering area, spring staging area in south-
ern Sweden, and three major flyways of the Taiga Bean
Goose.

Huvudomrdde for overvintring, omrdde for varrastning i
sodra Sverige samt tre huvudstrak for varflyttningen.

of birds associated with each flyway, counts have
to be conducted along these flyways during spring
or autumn migration. In this study an estimate of
the numbers of birds using the western and central
flyways during spring is presented. Because of the
very early spring of 2007, Taiga Bean Geese using
the two flyways west of the Baltic Sea proper were
concentrated within a very limited area in south-
ern Sweden during a 2-3 week period in March.
Based on counts made for the western flyway in
2002-2006 (Skyllberg et al. 2008) and for both fly-
ways in spring 2007 (this study), it is suggested that
the western flyway currently is used by 5000-6000
and the central flyway by approximately 50,000
Taiga Bean Geese.

Materials and methods

Accuracy of counts and estimates

Taiga Bean Geese were counted at feeding grounds,
and in some cases at the night roost, by local or-
nithologists at 43 of 45 selected spring staging
sites in 12 counties of southern Sweden (Table 1).
Counts were conducted by persons with good local
knowledge of the respective staging site and with
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experience of counting geese. At some major sites
weekly, simultaneous counts were organized by
groups of ornithologists, whereas at most sites in-
dividual ornithologists with good local knowledge
conducted independent counts covering one or
more feeding localities. Commonly the best feed-
ing sites were counted almost every day throughout
the 2—3 weeks of spring staging. At such sites one
experienced counter was asked to come up with an
estimate for the whole site, based on many reports
from single feeding localities. For our total estimate
we used mainly counts conducted during the week-
end 17-18 March, but for sites without complete
coverage this weekend counts conducted up to a
week later were used. These later counts were only
used when incomplete counts on 17—-18 March re-
vealed no substantial turnover of geese prior to the
complete count. Because many persons and sites
were involved, the estimates with necessity differ in
methodology and accuracy among sites.

Most important for the final estimate is the ac-
curacy of counts performed at sites regularly host-
ing more than 2000 birds. At the major sites Osten
(site 4) and Tékern (site 23), organized counts
were conducted on a weekly basis, either at the
feeding grounds or during flights to and from the
major roosts. At the major site Tdmnaren (site 42)
one organized day-count was undertaken by indi-
vidual ornithologists covering all feeding grounds,
and at Vendelsjon (site 41) the major roost was
counted almost daily together with nearby fields.
Kvismaren is one major site currently lacking or-
ganized counts. The number reported for 18 March
included 3460 geese counted on fields used by
geese having their night roost in lake Kvismaren.
Feeding grounds further east, used by geese night-
roosting at Segersjo in lake Hjdlmaren, were not
counted this day. This group of birds normally
makes up approximately 25% of the total number,
and therefore another 1140 geese were added for
the total count at site Kvismaren. At other major
sites such as Skdraomréadet (site 28) and sites in
south-western Uppland (sites 34-36) the geese are
regularly using the same feeding grounds. During
staging these sites were visited almost every day
by experienced ornithologists. At the site Alunda/
Stamsjon (site 39) the only complete count was on
23 March, when 4100 geese were counted at the
roost (Stamsjon).

Sites hosting less than 1500 geese are quite re-
stricted in size, often having one suitable night
roost and some nearby fields available for feeding.
Most of these sites are regularly visited by one or
a couple of local ornithologists that typically know



Table 1. Major spring staging sites for Taiga Bean Goose in southern Sweden north of the county of Scania (sites
in Scania are considered mainly wintering grounds).
Huvudomraden for rastande taigasddgdss i sodra Sverige norr om Skdne (skdanska lokaler anses vara dvervint-

ringplatser).

County Staging site Estimate Date of count
Landskap Rastlokal Uppskattning Rékningsdatum
March mars
1 Halland Getterdn 0 17
2 Kungsbackafjorden 0 17
3 Vistergotland Veseldngen 0 17
4 Osten 6000 24
5 Narke Vibysjon 270 10
6 Kvismaren/Segersjo 4500 17
7 Tysslingen 1400 17
8 Virmland Olmeviken 250 21
9 Vistmanland Fellingsbro 200 17
10 Koping 380 17
11 Hallstahammar 400 17
12 Tido/Askoviken 700 18
13 Hedensberg/Tortuna 700 22
14 Solinge/Frovisjon 700 17
15 Lisjo/Gnien 230 14
16 Visterfarnebo 1600 17
17 Lisselbo/Saladamm 350 14
18 Smaland Skateldvsfjorden 0 17
19 Lidhemssjon/Djurle myr 0 17
20 Nisten/Nobbele 0 17
21 Morlundaslatten 760 21

22 Oland Askelunda 400
23 Ostergétland Takern 2590 17
24 Ringstad mosse 750 18
25 Svensksundsviken 200 19
26 Sédermanland Floda/Jagern 250 18
27 St Malsomr/Stensjon 400 18
28 Skaraomradet 2100 24
29 Stenkvista/Rossvik 700 17
30 Vingékersslitten 100 18

31 Satterstamaden ?

32 Uppland Ransta ?
33 Altuna/Revelstasjon 400 18
34 Fjardhundra/Orsundain 2000 18
35 Torstuna/Alstasjon 3000 18
36 Hjélstaviken 2100 18
37 Veckholm 900 20
38 Frotuna/Hederviken 800 17
39 Alunda/Stamsjon 4100 23
40 Lena/Husbydammarna 600 21
41 Vendelsjon/Vendelddalen 3400 17
42 Tamnaren 8200 22
43 Ledskir 400 24
Additional minor sites *2500 1721
44 Dalarna Hovran/Flinesjon/Krylbo 800 17
45 Gistrikland Torsaker 250 17

Sweden 55300

Denmark + Finland 750

Western and central flyways 56 050

*Lagga 650, Hosjon 500, Alasjon 350, Hagalund 350, Huddunge 200, Ovre Foret 150, Rasbo 150, Fysingen 150
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Figure 2. Spring staging sites of Taiga Bean
Geese in southern Sweden. Site names are
listed in Table 1.

Rastlokaler under vdrflyttningen for taiga-
sddgds i sodra Sverige. Lokalernas namn
dterfinns i Tabell 1.

the site and the number of staging geese very well.
Thus, counts at smaller sites should be reliable both
regarding coverage of the whole site and accuracy
of reported numbers. Some minor sites, however,
known or believed to host more than 400-500 Taiga
Bean Geese, have insufficient documentation, both
historically and in spring 2007. Such sites are no.
26, 31, 32 and 33. Also these sites are included for
completion. Data reported for site 5 are as early as
from 10 March and for sites 14 and 17 from 14
March. These are all sites known to regularly host
more birds than reported in 2007. In lack of counts
conducted during the period 17-21 March, we rely
on the conservative (at site 5 obviously incomplete)
estimates prior to these dates. In the county of Up-
pland, a number of minor sites which have not been
known to regularly host more than a couple of hun-
dred birds are included with a total of 2500 birds
in Table 1.
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Results

In Table 1 we have listed 45 sites in southern Swe-
den reported to regularly host at least 400—500 Taiga
Bean Geese during spring migration. The geograph-
ical location of these sites is illustrated in Figure 2.
The geese mainly use large agricultural plains west
and east of lake Vittern (counties of Vister- and
Ostergotland), the plain west of lake Hjilmaren
(Néarke) and the plains surrounding lake Mailaren
in the counties of Vistmanland, Sodermanland and
Uppland. In the outskirts of the major agricultural
areas also sites hosting a smaller number of geese
have been included in Table 1 (e.g. site 8 — the most
north-western site, site 45 — the northernmost site).
It should be noted that later in spring also sites fur-
ther north in Sweden are used but these sites did not
host any Taiga Bean Geese during the study period
and are therefore not included in Table 1.



Discussion

Double counts

Because Taiga Bean Geese have been observed to
stay on average one week at their northern spring
staging sites (e.g. Skyllberg et al. 2008), and are
believed to migrate at least 300—-500 km to the next
stop-over, double counts can be minimized by se-
lection of a period with little movement of migrat-
ing geese. Major movements were observed in the
period 9—13 March, when there was a migration of
birds from the southern parts of the spring stag-
ing area (e.g. counties of Sméland and Halland) to
the northern parts. Migration movements during
the period 15-24 March were small, but from 26
March and further on the Taiga Been Geese using
the central flyway began leaving their sites in Swe-
den for staging sites in western Finland and Russia.
On 26 March more than 2500 birds reached their
staging sites at Kristinestad in western Finland
(Ismo Nousiainen, pers. comm.). The last major
movement along the central flyway was on 13—15
April when large numbers of migrating Taiga Bean
Geese were observed leaving Uppland over the
Bothnian Sea. These dates also the western flyway,
along the west coast of the Bothnian Bay, was used
by at least 1500 Taiga Bean Geese. Observations
of neck-banded geese indicate some exchange of
geese between neighbouring staging sites in Upp-
land (Bern 2005), but likely these local movements
are quite random and therefore should be cancelled
out in our estimates.

East of lake Vittern, a major movement was
observed on 9-10 March when Taiga Bean Geese
were leaving their early spring staging sites in
southern Smaland (sites 18-20). These geese most
likely ended up at sites in Ostergdtland, Sérmland
and Uppland. West of lake Vittern, the most im-
portant staging site is lake Osten. This site is be-
lieved to receive geese from Jutland, Denmark and/
or Halland (sites 1 and 2), and Veseldngen (site 3)
but also from southwest Scania (in February and
early March). Already Rosenius (1937) recognized
the flyway from Jutland, via Halland, to sites west
and northwest of lake Vittern, and attributed it to
Scandinavian birds. Based on regular counts, esti-
mates at Osten for the periods 4-14 March, 16-24
March and 23 March—4 April were 5600, 6000 and
5200, respectively. No geese were observed at sites
south of Osten (and west of lake Vittern) after 17
March.

In order to minimize effects of possible move-
ments from the southernmost sites to northern
sites, available counts conducted in the beginning

of the period was used for the estimate at sites in
the northern range of the area (mainly counties of
Uppland and Vistmanland), and counts conducted
in the end of the period, was used for southernmost
sites. Also at the southernmost site along the east-
ern corridor of lake Vittern (Morlundaslatten, site
21), counts late in the period (21 March) was used.
Similar to the western corridor, no geese were
observed south of this site on 17 March. Site 28
(Skaraomrédet) held about 2000 geese during sev-
eral weeks, both before but mostly after the period
of 17-21 March and therefore we used the maxi-
mum count from 24 March. This site is situated far
to the east (Figure 2). Because only very few geese
were observed at sites south of site 28 after 12
March (and numbers of geese were stable at nearby
sites 24 and 25) the geese reported on 24 March at
site 28 can be expected to have been staging in the
area at least a week.

Sources of error due to possible double counts
are mainly associated with estimates at sites 39 and
42. These sites are situated in the northern parts of
the covered area and counts used in the end of the
period are used for the estimate. The reason for this
is that a complete count covering the whole area of
feeding fields at Timnaren, which is a large staging
site with many roosts and feeding sites around this
big lake, was only conducted on 22 March. Simi-
larly, the only complete count of site 39 was from
23 March. As no major movements were observed
during the period 17-23 March, possible double
counts should have involved only a small number
of geese. It is likely that this number was smaller
than the number of geese at minor staging sites that
were unknown and at the few sites (e.g. 31 and 32)
known to host at least 200-300 geese that were not
counted in 2007.

Population estimates

During the five day period 17-21 March there were
no flocks of Taiga Bean Geese remaining at their
wintering grounds in United Kingdom (normally
a total of about 1000 individuals stay over winter
at two sites). At Rosvang in northern Jutland a
flock of 350 Taiga Bean Geese were reported on
17 March. No observations of flocks of Taiga Bean
Geese were made from the wintering sites in the
county of Scania, Sweden. Only about 400 birds
were reported from the major staging sites in the
area of Kristinestad, Finland on 22 March. The
early spring even emptied the major spring staging
sites in southern Smaland (sites 18-20) as early as
in the first week of March, which is very unusual
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(Ronny Johansson, pers. comm.). This situation,
with largely all Taiga Bean Geese concentrated to
their spring staging sites north of central Sméland
and Vistergotland, was very beneficial in order
to get a reliable estimate of the western and cen-
tral flyway populations. This situation may not be
common, and counts the coming years will show
whether population estimates will depend on the
proceeding of spring and spring migration pat-
terns.

In total, we estimate that about 55,000 Taiga
Bean Geese were staging in southern Sweden on
17-21 March, and together with approximately
1000 birds in Denmark and Finland our total es-
timate is approximately 56,000 Taiga Bean Geese.
Of these birds, about 6000 belong to the Scandina-
vian breeding population, using the western flyway
along the Bothnian Bay (Skyllberg et al. 2008). The
remaining approximately 50,000 Taiga Bean Geese
is our estimate of the central flyway population.
According to Heincke (pers. comm.) about 30,000
Taiga Bean Geese are wintering in the Netherlands
and Germany, and they belong to the eastern flyway.
This means that the global population of the Taiga
Bean Goose may amount to approximately 85,000
individuals. This estimate is lower than the current
published estimate of 90,000-110,000 birds (Nils-
son et al. 1999), but in line with recent unpublished
estimates based on counts at wintering grounds
(Mooij, pers. comm.). This result further supports
recent speculations about a significant decline of
the world population of the Taiga Bean Goose and
emphasizes the importance of a possible update of
the classification of the species according to AEWA
categories. We also suggest that discussions about
National and International Action Plans should be
initiated in order to secure a positive conservation
status of the populations of three flyways.
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Sammanfattning

Taigasddgasen Anser fabalis fabalis hickar inom
taigazonen fran Skandinavien i véster till Ural-
bergen i Oster. Enligt Nilsson m.fl. (1999) bestér
vérldspopulationen av 90.000—110.000 individer.
Rékningar av Overvintrande taigasddgdss under
de senaste decennierna pekar dock pa en minsk-
ning och antalet individer kan vara s lagt som
70.000-80.000. Tre viktiga flyttstrak nyttjas av
taigasddgasen under varflyttningen (Figur 1). Ett
strak loper fran sodra Sverige pa véstra sidan av
Bottniska viken till rastplatser i Véster- och Norr-
botten. Detta vistliga flyttstrak nyttjas av den Skan-
dinaviska populationen av taigasddgés. Skyllberg
m.fl. (2008) har nyligen berdknat att det véstliga
flyttstrdket nyttjas av ca 6000 individer under va-
ren. Det centrala flyttstrdket gar fran Mailardalen/
Uppland ut 6ver sodra Bottenhavet mot sydvistra
Finland (t.ex. Nilsson & Pirkola 1991) och nyttjas
av taigasddgiss hickande i norra Finland och véstra
Ryssland. Det 6stra flyttstraket 16per pa den Ostra
sidan av Ostersjon fran norra Tyskland via Balti-
kum till hickningsomréden i forsta hand Ryssland
(Nilsson m.fl. 1999). Antalet sddgéiss som nyttjar
vart och ett av dessa tre flyttstrdk &r fortfarande
inte klarlagt och kunskapen om kopplingen mellan



flyttstrdk, hidckningsomraden och Overvintrings-
omraden ar fortfarande mycket bristfillig. En kon-
sekvens av detta dr att AEWA (African-Europaen
Migratory Waterbirds Agreement) endast anger en
population av taigasddgas som omfattar rasens hela
utbredningsomrade. Om taigasddgésen i sjélva ver-
ket bestar av tva eller flera avgransade populatio-
ner med skilda hickningsomraden och flyttvagar ar
sannolikt storleken av dessa populationer sa sma,
och dessutom minskande, att en klassificering som
s.k. Column A population i AEWA kan vara aktu-
ell. Det skulle i sin tur betyda att Sverige och andra
nationer inom AEWA med ansvar for taigasddga-
sen aldggs att uppritta nationella och internationel-
la aktionsplaner for att sdkerstdlla bevarandestatus
och verka for en positiv populationsutveckling.

I foreliggande studie har vi berdknat summan av
antalet taigasddgiss som under 2007 nyttjade det
véstra och centrala flyttstraket, dvs. de tva strak
som 16per viister om Osterjson. Under en tva- till
treveckorsperiod i mars var alla taigasiddgéiss som
flyttar langs dessa tva strk koncentrerade till rast-
platser norr om en §st-véstlig linje mellan Sméland
och sodra Vistergotland och séder om en linje mel-
lan s6dra Gastrikland och S6dra Virmland (Figur
2).

Material och metoder

Taigasddgéss raknades av lokala ornitologer pa 43
av 45 kdnda vérrastplatser inom 12 landskap i Go-
taland och Svealand (Tabell 1). Pa vissa storre loka-
ler (t ex Osten och Takern) genomférdes veckovis,
organiserade rdkningar, men pa de flesta rastplatser
nyttjades rdkningar utforda av oberoende lokala
ornitologer. P4 varje lokal utsdgs en kontaktper-
son med mycket god kunskap om géssens vanor i
omrédet, som i slutdndan vigde ihop den samlade
informationen till ett uppskattat antal taigasiadgéss
for perioden 17-21 mars. Perioden karakteriserades
av fa storre gasrorelser mellan olika lokaler, vilket
minimerade risken for dubbelrikningar. I de allra
flesta fall nyttjades rdkningar utférda under hel-
gen den 17—18 mars. I de fall rdkningar saknades
for den perioden nyttjades i forsta hand data efter
17-21 mars for lokaler i den sddra delen av réik-
ningsomradet och data fore 17-21 mars i den norra
delen av omradet. Detta forfarande minimerade yt-
terligare risken for dubbelrdkningar eftersom gis-
sen ror sig fran den sddra till den norra delen av
omradet under mars manad. Undantag for regeln
gjordes i nagra fall for att kunna nyttja heltick-
ande rakningar for t.ex. Skdraomradet (lokal 28),

Alunda/Stamsjon (lokal 39) och Tdmnaren (lokal
42) samt for att ge minimiantal for lokalerna 5, 15
och 17 (Tabell 1).

Dubbelrikning

Eftersom vildigt fa flyttningsrorelser noterades un-
der perioden 15-24 mars kan eventuella dubbelrdk-
ningar anses vara sma och sannolikt forsumbara i
forhallande till 6vriga felkéllor under rdkningsperi-
oden. Storre flyttningsrorelser noterades 9—13 mars
da sddgiss striackte fran lokaler i den sodra delen
av rastomraddet mot nordost till lokaler i framfo-
rallt Vastmanland och Uppland (Figur 2). Sedan
var sddgéssen stationdra under ca tva veckor innan
nidsta strickperiod infoll 25-26 mars da stracket
langs det centrala flyttstraket dver sddra Botten-
viken aktiverades. Den 26 mars nddde minst 2500
taigasddgiss rastplatser vid Kristinestad i sydvistra
Finland (Ismo Nuousiainen, pers. comm.).

Populationsuppskattning

Totalt 55.300 taigasddgiss rdknades pa de 45 rast-
lokalerna under perioden 17-21 mars (Tabell 1).
Om man beaktar att ytterligare 750 taigasddgiss
uppehdll sig pa Jylland och i véstra Finland, sé blir
totalantalet for det véstra och centrala flyttstraket ca
56.000 taigasddgiss. Cirka 6000 av dessa giss fort-
sdtter langs det véstra flyttstraket till sina Skandina-
viska héackningsomraden, varfoér vara berdkningar
pekar pé att 50.000 taigasddgéss nyttjade det cen-
trala flyttstrdket over sddra Bottenhavet (Figur 1).
Enligt Heincke 6vervintrade cirka 30.000 taigasdd-
géss 1 Holland och nordostra Tyskland under 2007.
Dessa gdss antas flytta genom Baltikum léngs det
oOstra flyttstrdket. Resultatet av rakningarna i Sve-
rige varen 2007, tillsammans med uppskattningen
frén Holland och Tyskland, pekar pa att virldspo-
pulationen av taigasddgds i nuldget uppgar till ca
85.000 individer. Detta antal &r ldgre &n vad som
rapporterades av Nilsson m.fl. (1999) och i niva
med inofficiella noteringar fran det senaste decen-
niet (Mooij, pers. comm.). Vintern 2006-2007 var
mycket mild och betingelserna under viren mycket
gynnsamma for denna typ av rikning, eftersom i
stort sett hela bestandet av taigasddgéds uppehdll
sig inom ett begransat omrade i norra Gotaland och
sodra Svealand. Fragan om taigasddgéssen flexi-
bilitet att vilja olika flyttvigar, véster eller Oster
om Ostersjon, beroende pa vinterns stringhet samt
vérens utveckling kan endast besvaras av framtida
rakningar i kombination med individméarkning.
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Resultat av 20 ars holkstudier — frimst rorande svartvit

flugsnappare Ficedula hypoleuca

A 20-year study of a nest-box breeding bird population with special regard to the

Pied Flycatcher Ficedula hypoleuca

JAN-ERIC NILSSON

Breeding activities in 133 nest-boxes of varying sizes,
erected in mainly deciduous woods in Linderas, south-
eastern Sweden (57°58'N; 14°15E"), were recorded from
1986 to 2005. In total, 1841 pairs representing 15 species
bred in the boxes; mean occupancy was 75%. The Pied
Flycatcher Ficedula hypoleuca was the most frequent
species. Its population numbers showed no significant
trend while its fluctuation pattern largely paralleled those
of two contemporary Swedish studies. Dates of spring
arrival and start of egg-laying varied independently with-
out any trend. Mean clutch size was 6.32, equalling those
obtained in other Swedish studies, even though the pro-
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portion of 6-egg clutches and mean number of fledglings
(4.26) were significantly lower. Only 40% of the breed-
ing attempts were entirely without losses, such as failed
hatching (8% of 6370 eggs), predation, or usurpation by
other species. A total of 550 incubating females and 3653
nestlings were ringed of which 12% and 0.3%, respec-
tively, returned to the study area in the subsequent sea-
son. Of females that returned, 41% reappeared in the first
and 48% in the second ensuing season.
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Inledning

De nedan redovisade studierna dr genomférda
i Linderds socken, beligen mellan Trands och
Grénna i norra Smaland. Anda sedan 1957 har jag
haft holkar uppsatta i omradet — antalet har dock
varierat mellan olika perioder och ambitionsnivan
vad giller insamling av hidckningsdata har ocksa
varierat. Efter att permanent ha flyttat tillbaka till
mina gamla hemmamarker beslot jag att fran 1986
utféra mer strukturerade holkstudier, bl.a. inspire-
rad av ett holkprojekt med manga deltagare som
vid denna tid leddes fran Ekologihuset i Lund och i
vilket jag deltog samtliga ar.

Det ar ett ansenligt faktaunderlag som insamlats
under arens lopp. Nagot egentligt mél hade jag inte
med undersdkningen ndr den startade, utan hela
projektet byggde dels pa den allmédnna nyfikenhet
pa vad som hénder i var fagelfauna, dels pé det be-
hov som vi amatdrornitologer har av att dokumen-
tera, registrera och jimfora. Hela materialet hade
sannolikt hamnat i min bokhylla om jag inte ldst en
tankvérd artikel i denna tidskrift (Enemar 1998),
dér bl.a. just denna problematik diskuterades — det
stora avstdndet mellan oss amatorer och den veten-
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skapliga vérlden, vilket ofta resulterar i att vérde-
fullt material blir kvar i pdrmar och byralddor. Jag
tog kontakt med Anders Enemar och han bedomde
materialet vara sa intressant, att han pa ett helt ena-
staende sitt stdllde upp som mentor och skickligt
stdllde sina kunskaper till mitt férfogande och lot-
sade mig ddrmed fram till denna artikels tillkomst.

Som framgér nedan &r det tva arter som helt do-
minerar beldggningen i de undersokta holkarna,
den svartvita flugsnapparen och talgoxen. Férutom
en inledande presentation av hela det hiackande be-
standets numerdr och sammansittning under de 20
aren, har jag valt att presentera hickningsdata m.m.
endast for den forstnimnda arten. Den svartvita
flugsnapparen dr sannolikt en av vara mest utfors-
kade fagelarter (se t.ex. Lundberg & Alatalo 1992).
I denna artikel kommer jag dock att i huvudsak be-
griansa jamforelserna till ett antal liknande svenska
langtidsstudier.

Biotopbeskrivning

Undersokningsomradet priaglas av 16vskogs- och
jordbruksmarker. Inslaget av barrskog far anses
som litet, atminstone med smaldndska matt matt.



De dominerande trddslagen ér al, asp, hdgg och
bjork. Men det finns ocksa spridda bestand av
ddellovskog. Stora omraden kan betecknas som
hagmark och betas av boskap (numera frimst
kottdjur). Vissa delar dr igenvuxna med buskar
och mer eller mindre ogenomtrangliga snar, vilket
bl.a. frimjat etableringen av en stabil stam av has-
selmus Muscardinus avellanarius. Flera backar
(’sur-drag”) genomkorsar omradet. Faglarnas till-
gang till naturliga tradhal var inledningsvis god,
men har efter senare ars avverkningar och stormar
minskat. Den mindre hackspetten Dendrocopos
minor finns kvar i omrddet, &ven om bestandet
minskar.

Metodbeskrivning

Under perioden 1986-2000 fanns 133 holkar
uppsatta. Fran 2001 var jag av olika anledningar
(biotopforandringar m.m.) tvingad att ta bort vissa
holkgrupper och antalet undersokta holkar minska-
de till 94. Avstandet mellan holkarna var mellan 15
och 30 meter och de satt i grupper med 10 eller 15
stycken. Avstdndet mellan grupperna var 50-300
meter. Samtliga holkar var av traditionell ”1ad-typ”
och helt 6ppningsbara (framsidan). Alla holkar satt
pa en hojd av endast 1,9-2,2 meter for att under-
latta savil studier som ringmérkning. Antal holkar
av olika typer var dren 1986—-2000 foljande: 87 sma
holkar med héaldiameter 35 mm, 32 medelstora hol-
kar med haldiameter 50 mm och 14 storre holkar.
Under perioden 2001-2005 var motsvarande antal
68, 17 respektive 9. Holkarna med haldiametern 35
mm var de som fridmst anvindes av flugsnapparna.
De hade en bottenyta pa 12x12 cm.

Holkarna besoktes med fi undantag minst en
gang per vecka fran mitten av april till borjan av
juli. Aven senare hickningar foljdes upp. Oftast
blev det fler dn ett besok i veckan, fraimst under pe-
rioden fran fardigt bo till dess att forsta dgget lagts,
dé vissa holkar kontrollerades mer eller mindre
dagligen. Totalt registrerades 24.362 olika héckda-
ta (1218 per ar) och den bedomda “arbetsinsatsen”
var ca 1800 timmar (ca 90 tim/ar).

Nar jag i den fortsatta redovisningen analyserar
bestandsutvecklingen for de olika arterna tar jag
endast med de 94 holkar som under samtliga 20
ar suttit pd samma plats. I dvriga redovisningar
(dgglaggningsdatum, kullstorlek etc.) anvédnder
jag dock hela materialet. Nér jag redovisar antalet
hickningar av olika arter dr kriteriet for en hick-
ning att minst ett 4gg lagts. Det giller dven svart-
vit flugsnappare i de 94 holkar som anvénts for att
analysera denna art. Uppgifterna om kullstorlek

Tabell 1. Beldggningen i 133 holkar 19862000 och 94 holkar 2001-2005. Endast forstakullar medriknade.
Occupancy of 133 nest-boxes in 19862000 and 94 nest-boxes in 2001-2005. Only first clutches included.

1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 Total

Svartvit flugsnappare
Ficedula hypoleuca

36 1054
23 566

34
24

61 40 45 44 46 63 53 41 35
24 25 23

56
26

52 63
30

56
45

72 62 75 62
27 47

20

58
24
10

35

20

23

16 27 32

39

36

Talgoxe Parus major

Entita Parus palustris

Talltita Parus montanus
Svartmes Parus ater

26
56
20

Blames Parus caeruleus
Notvicka Sitta europaea

Stare Sturnus vulgaris

Goktyta Jynx torquilla
Rodhake Erithacus rubecula

14

Sddesérla Motacilla alba
Pilfink Passer montanus

Storskrake Mergus merganser

Kattuggla Strix aluco

Kaja Corvus monedula

72 1841

98 109 125 123 116 92 114 93 8 75 81 73 91 91 87 69 84 68

94

Summa Sum

9]
w



och hickningsresultat utgir diremot endast fran
fullagda kullar.

Datum for forsta dggets ldggning kunde i ménga
fall faststéllas exakt. I ovriga fall beréknades detta
datum utifran forutséttningen att ett 4gg lades per
dygn. Ett stort antal kontroller visade, att detta be-
rakningssitt dr helt tillforlitligt. Vad géller datum
for den forste hanens ankomst bedomer jag siker-
heten vara plus/minus en dag. Under den aktuella
perioden gjordes dagliga turer i omradet for att sa
sakert som mdjligt faststdlla ankomstdatum.

Resultat och diskussion

Det holkhdckande bestandet

Tabell 1 visar hur de 1841 pébdrjade hickningarna
(minst ett dgg lagt) under perioden fordelade sig pa
olika arter. I likhet med andra studier &r det tva arter
som helt dominerar — den svartvita flugsnapparen
(57%) och talgoxen (31%). Tillsammans svarar de
saledes for 88% av antalet hackningar. En motsva-
rande undersokning i Jamtland (Sjoberg 2006) vi-
sar ett liknande resultat (86%). Nar det galler talg-
oxe och svartmes tog jag endast med konstaterade
forstakullar, inte omldggningar eller andrakullar.
Det var i 6vrigt bara en art som héckade i mina hol-
kar under samtliga 20 &r — staren. Arten minskade
dock drastiskt i omradet. Under 1960- och 1970-ta-
len var situationen helt annorlunda, da det var mer
eller mindre slagsmal om de lampliga holkarna. En
anledning till denna minskning anges ibland vara
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Figur 1. Antal paborjade hickningar av svartvit flugsnap-
pare i 94 holkar uppsatta pd samma platser genom de 20 aren
1986-2005. Medelvirdet for alla sasonger var 39,5 héck-
ningar.

Number of Pied Flycatcher clutches started in 94 nest-boxes
that were present in identical positions throughout the 20
seasons 1986—2005. Mean of all seasons was 39.5 breeding
attempts.
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den minskade arealen av betesmarker med djur.
Detta dger dock ingen giltighet i mitt omrade, dar
djurhallningen varit tdmligen konstant, trots att
mjolkkorna bytts ut mot kéttdjur och héstar.

Svartmesen och rodhaken uppvisade temporira
uppgangar, men saknades ocksd méanga ar. I vrigt
var det som synes fraga om strohdckningar. Be-
laggningen i holkarna var i genomsnitt 75% nér det
géller forstahdckningar. De tomma holkarna an-
véindes for omldggningar och andrakullar av fraimst
talgoxe.

Bestandsutveckling

Antalet par av svartvita flugsnappare som startade
héckningar (minst ett 4gg lagt) framgér av Figur 1.
I materialet ingdr endast de 94 holkar som suttit pa
samma plats under hela perioden. Av de 789 hick-
ningar som paborjades (genomsnitt 39,5 holkar/ar)
var det endast 21 som inte ledde till fullagd kull
(2,7%). 1 elva av fallen kunde ingen orsak konsta-
teras, hickningen avbrots utan kidnd anledning. I
en holk patréiffades honan dod utan synliga skador
och i de aterstdende fallen blev flugsnapparna bort-
korda av andra djur, i fem fall av hasselmus, tva av
goktyta och lika manga av talgoxe.

Bestandet i det aktuella omrddet var ldngsiktigt
stabilt. En svag tendens till vixling mellan tre till
fyra ”goda ar” och lika manga efterfoljande “da-
liga ar” kan skonjas i tabellen. Till de goda aren
rdknas 1987-1989 och 2000-2002 och en mindre
uppgang kan ocksé ses 1993-1995. Mellanliggan-
de ar visade bestandet siffror under genomsnittet.
Tidsperioden dr alltfor kort for att man skall kunna
bedoma om det bara &r friga om tillfélligheter el-
ler om det finns en mer langsiktig tendens i den
antydda cykliska dynamiken. Om det senare skulle
vara fallet bor det ater ske en uppgéng under aren
2006-2008 (2006 blev det 40 hickningar dvs. en
mindre uppgéng, likasd 2007 med 44 hickningar).

Hur det svenska bestandet av svartvit flugsnap-
pare utvecklats generellt sedan 1986 forefaller
oklart. Enligt Svensk Fégeltaxering (Lindstrém &
Svensson 2007) minskade bestandet under perio-
den 1986-1984, men har dérefter hallit sig of6r-
andrat eller 0kat. Fagelstationernas standardiserade
fangster visade varken var eller host nagra signi-
fikanta trender aren 1986-2005 (Lindstrom m.fl.
2007, Falsterbo fagelstations hemsida). Det tycks
finnas stora regionala skillnader. I Figur 2 visas en
jamforelse mellan mitt material och den tidigare
nidmnda studien i Jamtland. Intressant &r att notera
att bada undersdkningarna under dren 1986-1996
(11 ar) 4r mycket samstimmiga i bestdndsvaria-
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Figur 2. Jimforelse mellan bestdndsutvecklingen for svartvit
flugsnappare i denna undersokning () och en i Jamtland (o)
(Sjoberg 2006). Talen ges som procent av medelvérdena.
Flycatcher population fluctuations, expressed as deviations
from the means for all seasons, in this study () and a study
in the province of Jamtland, northern Sweden (o) (Sjoberg
2006).

tionen (r=0,87, p <0,001). Rdknat pa hela under-
sokningsperioden blir motsvarande siffror: r =0,52,
p<0,02. Samma fenomen framtrader vid jamforelse
med en langtidsstudie i Néarke (Scholin 2007), dvs.
en samvariation fram t.o.m. just ar 1996, varefter
utvecklingen dven hér skiljer sig fran mina resultat.
Noterbart dr ocksa, att den markanta uppgéngen av
bestandet i mitt omradde 2000-2002 inte hade na-
gon motsvarighet vare sig i Jaimtland eller i Nérke.
Huruvida orsakerna till dessa regionala skillnader
i bestdndsutvecklingen stér att finna inom de aktu-
ella omradena eller i artens vinterkvarter &r oklart.

Ankomst och dggldggning

I Figur 3 presenterar jag datum dels for de forsta
hanarnas ankomst till omradet, dels for virpstarten.
I den tidigare ndmnda studien i Jimtland fanns ett
tydligt samband mellan dessa tva variabler, medan
det i mitt material inte finns ndgon samvariation
(r=0,34; p>0,10). Inte heller fanns det nagon trend
i vare sig hanarnas ankomst (—0,25 dagar per éar;
r=0,38; p>0,05) eller vérpstart (—0,14 dagar per
ar; r=0,19; p>0,10). En langtidsstudie i mellersta
Virmland (Borgstrom & Schiitt 2006) visar att ar-
ten numera anldnder nio dagar tidigare &n vid un-
dersokningens start 1938.

Nir den forsta hanen anldnt brukade det drdja
ca en vecka innan den forsta honan observerades.
Négra detaljstudier dver i vilken takt bestandet se-
dan fylls pa i omréadet gjordes inte men forloppet
tycktes variera kraftigt mellan aren. Datum for de
olika kullarnas vérpstart skulle mdjligen kunna ge
en indikation pé i vilken takt honorna anlénde till

omrédet. I Tabell 2 redovisas darfor vérpstarten i
femdagarsperioder. Har framtriader stora skillnader
mellan aren. Vissa ér dr varptiden mycket koncen-
trerad (t.ex. 1986, 1995), andra tydligt forldngd
(t.ex. 1987, 1992, 1999) medan det ibland kan skon-
jas flera toppar (t.ex. 2005). Vad som orsakar denna
spridning av héckstarten (figlarnas ankomst) blir
endast spekulationer, men torde ha sin forklaring
i bla. vidderldget och didrmed sammanhéngande
betingelser under den senare delen av flyttningen
genom norra Europa.

Nar det giller de sena kullarna (sista halvan av
juni) kan orsakerna givetvis vara flera. Kanske
handlar det helt enkelt om sent anldnda honor och/
eller omldggningar. En annan orsak skulle kunna
vara att det vissa ar fanns ett 6verskott pad honor
och att dessa fick invinta en sent anldndande hane,
eller en, som redan hade en ruvande hona i en an-
nan holk. Det dr vil ként att flugsnapparhanen har
polygama bdjelser. Det ska noteras, att jag aldrig
kunde konstatera nagon omlaggning eller andrakull
hos arten, trots att de flesta honor ringmaérktes un-
der borjan av ruvningsperioden. Nagon ringmérkt
hona hittades aldrig vid kontroll av de sena kul-
larna. Detta tyder pa att omldggningar hos svartvit
flugsnappare, om de alls forekommer, dr begrén-
sade till 4ggldggningsperioden.

Bobyggnaden tog i allménhet ca 4—7 dagar (75%),
ibland endast tre dagar (9%), men det kunde ocksa
ta lingre tid 8-11 dagar (16%). Genomsnittstiden
for de 88 fall jag kunde folja var ca sex dagar. Nar
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Figur 3. Medeldatum for viarpstart varje ar (6ver kurvan;
medelvirde alla ar 25 maj) och datum for forsta hanens an-
komst (nedre kurvan; medelvérde 27 april) hos svartvit flu-
snappare.

Mean yearly laying dates (upper graph; mean all years 25
May) and first arrival date of males (lower graph; mean 27
April) of Pied Flycatchers in study area.
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47
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11
54
24
46
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52
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50

10
71
13
30

Onset of laying in Pied Flycatcher Ficedula hypoleuca: percent clutches in five-day periods (6 days last May period) in 1986—2005. Periods with most initia-
1986

tions in bold figures.

Tabell 2. Virpstart for svartvit flugsnappare: antal kullar procentuellt fordelade pa 5-dagarsperioder (6 dagar sista perioden i maj) under sisongerna 1986-2005.
Period

Perioder med flest virpstarter &r markerade med fet stil.

21.6-25.6
16.6-20.6
11.6-15.6
6.6-10.6
1.6-5.6
26.5-31.5
21.5-25.5
16.5-20.5
11.5-15.5
6.5-10.5
Antal kullar
No. of clutches
¥=935

n
=)}

6,6

6.4

6,2

Medelkullstorlek Mean clutch size
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Figur 4. Variationen i den arliga medelkullen sdsongerna
1986-2005 hos svartvit flugsnappare. Medelvirdet for alla
1009 kullarna var 6,32.

Mean clutch size of Pied Flycatchers in each year 1986—2005.
Overall mean of all 1009 clutches was 6.32.

boet var klart borjade véirpningen i genomsnitt ef-
ter 2,7 dagar (348 registrerade bon). I intervallet
1-4 dagar aterfanns 73% av hickningarna. I vissa
fall var tidsutdrakten mellan fardigt bo och virp-
start anmédrkningsvirt lang, 9—14 dagar (8%).

Kullstorlek

Medelkullstorleken hos den svartvita flugsnappa-
ren har tidigare undersokts och redovisats i flera
svenska studier. Mina resultat framgar av Figur 4
(6,32 dgg/kull) och de visar stor samstimmighet
med fyra andra studier (Tabell 3) med en &gg-
produktion pa mellan 6,20 och 6,35 dgg per kull.
Varen 1991 var extremt sen i omradet och dé re-
gistrerades ocksd den ldgsta medelkullstorleken
(5,91 dgg/kull). Hogsta virdet noterades 2004 med
6,66 dgg/kull. Medelkullstorleken varierade under
hela perioden, men nigon tendens till kning eller
minskning fanns inte (trenden var bara +0,0057,
P>0,10).

Den s.k. kalendereffekten, dvs. att faglar har
en tendens att ligga mindre kullar vid senare
vérpstart, dr véilkdnd och har pavisats for svartvit
flugsnappare i Sverige av bl.a. Borgstrom (1990).
Forhallandet manifesteras dven i denna studie och
framgér av Figur 5, dir den genomsnittliga kull-
storleksminskningen under sdsongen ar hoggradigt
signifikant (r=—0,70, p<0,001).

Kullstorleken varierade mellan 3 och 11 dgg
(Tabell 3). Av kullarna bestod 79% av sex eller sju
dgg. Sma kullar (3—4 dgg) var ovanliga (3,5%), det-
samma géllde kullar med fler 4n atta dgg (0,8%).
Det bor papekas att samtliga redovisade kullar var



Tabell 3. Kullstorleken fran fem ldngtida holkstudier av svartvit flugsnappare genomforda i sédra och mellersta Sverige.

Mean clutch size of Pied Flycatchers in five long-term studies in south and central Sweden.

Andel (%) for olika kullstorlekar

Antal Medelkull-

Antal

Holkundersokning

kullar storlek

ar
No. of

Proportion (%) for different clutch sizes

No. of  Mean clutch

clutches

Nest-box study

size

years

6.32 0.8 2.7 12.1 41.1 379 4.6 0.8
6.20
6.35

6.35
6.20

1006

88

20

Denna studie, This study, South Sweden

Jansson 1960, South Sweden
Scholin 2007, Central Sweden

1.1

34
6.2
35

3.4 12.5 443 342

1.1

0.9

1.1

47.8 33.6

11.3

1200
779
961

57
20

375 0.1

50.1

7.6
10.8

0.3

Borgstrom 1990, Central Sweden

0.8

26.8 2.0

58.6

1.0

12

Johansson 1972, Central Sweden

fullagda, d.v.s. ruvningen hade igangsatts. Nar det
giller de sju kullarna med 9-11 4gg (4 kullar med
9 dgg, en kull med 10 dgg och 3 kullar med 11 dgg)
ar det inte osannolikt att flera honor var inblandade,
men nagra observationer av att sa var fallet finns
inte, varfor jag valt att ta med dessa i redovisning-
en. I ett fall har jag kunnat konstatera att tvd honor
samhéckat i holken (Nilsson 2005) och denna kull
har uteldmnats.

For att undersdka om det finns nagra geografiska
skillnader i kullstorleken jamfor jag i Tabell 3 mina
resultat med fyra andra storre material. Medelkull-
storleken visar, som tidigare ndmnts, god samstim-
mighet. Detsamma géller de tvd studierna frén
Tranés-trakten (Jansson 1960, denna studie) vad
betraffar fordelningen mellan olika kullstorlekar,
trots att 40 ar forflutit mellan undersdkningarna.
Vid jamforelse med de dvriga tre undersdkningar-
na i mellersta Sverige framgar dock tva avvikelser
— dels att dominansen av 6-kullar var storre i mel-
lansverige (58,6% mot 41,1% i mitt material), dels
att andelen sma kullar (3—4 dgg) var lagre. Om de
smalidndska och mellansvenska resultaten jamfors
med hjélp av ett % -test visar det sig, att de bada
fordelningsmonstren skiljer sig hoggradigt signifi-
kant ()%24=65,8, p<0,001).

Hdickningsutfall

Samtliga hickningar foljdes till dess ungarna
lamnat holken. Arten utsdtts vissa ar for omfat-

6,7
6.6 -
6,5
6,4
6.3
6,2 -
6,1
6,0 -
5.9 o
58

Kullstorlek Clutch size

16- 18- 20- 22- 24- 26- 28- 30- 01- 03-
maj maj maj maj maj maj maj maj jun jun
Varpstart Start of egg-laying

Figur 5. Sambandet mellan de arliga medelvirdena for
vérpstart och kullstorlek hos svartvit flugsnappare aren
1986-2005.

The relationship between mean clutch size and mean laying
date for Pied Flycatchers in 1986-2005.
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Tabell 4. Hackningsresultat for svartvit flugsnappare i sdsongerna 1986-2005.
Breeding performance of the Pied Flycatcher in 1986-2005.

Antal Antal Antal Antal Antal flygga Procent flygga
Ar kullar igg kldckta flygga per kull av lagda dgg
Year Number of Number of Number Number  Number fledged  Percentage
clutches eggs hatched fledged per brood fledged
1986 53 345 264 230 4.34 67
1987 66 417 330 306 4.064 73
1988 58 348 295 283 4.88 81
1989 66 411 276 206 3.12 50
1990 60 390 351 299 4.98 77
1991 55 325 272 262 4.76 81
1992 52 329 307 263 5.06 80
1993 61 393 338 252 4.13 64
1994 56 353 317 270 4.82 77
1995 61 388 339 229 3.75 59
1996 40 248 202 157 393 63
1997 45 289 270 189 4.20 65
1998 44 286 243 185 421 65
1999 42 262 208 156 3.71 60
2000 62 400 337 285 4.60 71
2001 48 289 216 134 2.79 46
2002 40 257 237 201 5.03 78
2003 32 202 176 140 4.38 69
2004 32 213 165 138 431 65
2005 36 225 175 127 3.53 56
Total 1009 6370 5318 4312
Medel 427 68

tande predation och andra hiackforluster. Av Tabell
4 framgar utfallet for samtliga ar. Variationerna
mellan dren dr som synes stora. 1989 och 2001
far betecknas som rena “’katastrofar” for arten, da
ungproduktionen endast blev ca tre ungar per kull.
Noterbart &r, att de paféljande aren blev goda.
Medeltalet producerade ungar per kull, 4,27, lig-
ger 1&ngt under vad man funnit i de andra svenska
studier, som jag jaimfort mina resultat med. Samt-
liga dessa studier redovisar siffror pa mellan 5,27
och 5,57 ungar per kull, d.v.s. drygt 25% hdgre dn
i min undersokning. Orsaken star sdkert att finna i
att vara undersokningar skett i skilda miljoer, mel-
lan vilka predationstrycket sannolikt varierar, si
aven lokala véderfaktorer. Kanske &r antalet min-
dre i andra omréden 4n i de ovanndmnda svenska.
Att hackningsutfallet &r déligt i mitt omréde fram-
gér klart vid jimforelse med de angivna studierna.
Négra exempel:
+ endast 84% av dggen klacktes (i Ovriga studier
92-97%)
* 81% av kldckta dgg resulterade i flygga ungar
(91-96%)
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* 68% av de lagda &dggen blev flygga ungar
(86-91%).

Hdickningsforluster, storningar

Den svartvita flugsnapparen utsattes séledes for
stora forluster av 4gg och ungar under héckperio-
den. I Tabell 5 gors ett forsok att ndrmare analysera
deras omfattning och i vilket skede av hickproces-
sen de intrdffade. Andelen helt lyckade hdckningar,
dvs. ddr samtliga dgg resulterade i flygga ungar,
utgjorde endast ca 40% under hela undersdknings-
perioden, en andel som visade en fortlopande svag
men signifikant minskning under de 20 sidsongerna
(r=—0,50, p< 0,05 ). Om denna andel i stéllet de-
finieras som kullar ddr minst en unge blivit flygg,
dkar den till 80%. Aven denna siffra ir klart ligre
dn de som redovisas i de dvriga svenska studierna.
135% av hickningarna uppstod héckningsforluster
i form av dgg som inte kldcktes. Totalantalet dgg
som inte kldcktes var 487, dvs. ca 8% av samtliga
lagda dgg. 1 de flesta fallen rorde det sig om 1-2
okldckta dgg/kull, men upp till fem dgg noterades.
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Ibland ratades ocksd lagda dgg av honan som
foste upp dem pé bokanten. Fenomenet har tidigare
behandlats och diskuterats av Nilsson (2005) och
grundligt studerats av Lobato et al. (2006). Forete-
elsen forekom mycket sparsamt i min studie, efter-
som endast 24 bon med 4dgg pa bokanten registre-
rades, de flesta (14 st) under perioden 1990-1994.
En jamforelse med den ovanndmnda spanska stu-
dien antyder att frekvensen av bon med uppfosta
dgg dr av samma storleksordning pd bada hallen; i
medeltal 2,8 repektive 2,4 fall per 100 hdckningar
i det spanska resp. sméaldndska hickomradena (det
spanska vérdet framrdknat pa basis av uppgifter
i Moreno et al. (2005) och Lobato et al. (2006)).
Agguppfosningen skedde i mina holkar under sa-
vl virpperioden (6 fall) som ruvningstidens forsta
och andra vecka (7 resp. 11 fall). Vad géller kon-
staterade uppfOsta dgg under dggldggningstiden
kan det inte uteslutas, att de i nagot eller nigra fall
vérptes direkt pa bokanten.

De héckningar som spolierades under ruvnings-
tiden utgjorde ca 7% (75 st) av det totala antalet
fullagda kullar. I de flesta fall handlade det om att
bona av okédnd anledning 6vergavs (30 fall) eller
att de rovades av predatorer (29 fall). I fem fall
hittades honan dod i holken. I dvriga fall kordes
flugsnapparna bort av talgoxar och hasselmdéss. De
storsta forlusterna (129 fall, 13%) noterades under
uppfédningsskedet. Predation av mérd kunde kon-
stateras 1 40 fall. I 62 fall kunde jag endast kon-
statera att boet rovats av “oként djur”. Jag skulle
tro att méarden ldg bakom dven ménga av dessa
noteringar. Regn och kyla ledde i vissa fall till att
ungarna dvergavs och i ndgra fall dvertogs boet av
hasselmdss dven under matningsskedet.

Vissa kullar blev inte helt spolierade utan en eller
flera ungar kom pa vingarna (51 kullar, 5%). I en
del fall handlade det om déligt vider med regn och
kyla, vilket medforde att fordldrarna hade svart att
hitta foda 4t ungarna. Méardens speciella jaktsétt re-
sulterade ocksé i att ndgon eller ndgra ungar over-
levde angreppet. Boet drogs ut genom ingangshalet,
vilket resulterade i att ndgra ungar ibland trillade
ner pa holkens golv. Om jag i tid lyckades ta bort
boresterna i halet, fortsatte fordldrarna att mata de
kvarvarande ungarna. Vid min slutkontroll av hol-
karna hinde det i 37 fall (4%) att jag hittade en el-
ler flera doda ungar i balen, troligen p.g.a. fodobrist
i slutet av matningsskedet. Minst en unge (oftast
flera) hade dock ldmnat boet i dessa fall.

Mycket tyder pa att mitt holkomrade var utsatt
for ett osedvanligt hért predationstryck. Forutom
mérdar och hasselmdss kunde dven ekorrar och
smavesslor misstinkas ligga bakom det déliga
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héackningsutfallet, sd dven den under vissa &r frek-
venta etableringen av geting- och humlebon i hol-
karna.

Ringmdrkning, kontroller

Min strdvan var att ringmérka sa manga som moj-
ligt av de ruvande honorna. Tyvérr var jag av olika
skdl tvungen att gora ett uppehdll i mérkningarna
under aren 1996-1999, men kontroller av tidigare
markta honor fortsatte dock som tidigare. Under de
aterstdende 16 &ren producerades 838 kullar och
4395 ungar klacktes. Jag lyckades ringmérka eller
kontrollera 638 av de ruvande honorna (76%) och
3653 av ungarna (83%).

Det ér vélkant att aterfyndsprocenten dr mycket
lag for vara sméafaglar och mina resultat utgér inget
undantag. Endast elva faglar méarkta som boungar
har kontrollerats (0,3%), sju inom mitt holkomrade
och fyra inom “regionen” (Trands, Aneby, Jonko-
ping och Mullsj6é kommuner). Mina egna kontroller
av ringmarkta honor visar ett klart bittre resultat —
88 aterkomster (16%). Av dessa aterfanns 28 inom
samma holkserie (max 200 meter fran markplatsen)
och sju i samma holk som de mérktes. Utdver detta
har sex kontroller gjorts, ddr ringméarkningen ut-
forts av andra (i Aneby och Jonkopings kommuner,
endast nagra mil frén mitt omrdde), fyra av dessa
var ringmérkta som boungar.

Slutsatsen av dessa noteringar synes tdmligen
klar — ungar atervinder sillan till sin fodelseplats.
Aldre honor tycks diremot ha en uttalad striivan
att atervinda till sitt tidigare hickningsomrade. De
skulle kunna betecknas som “partiellt ortstrogna”.
Detta ar iakttagelser, som konstaterades redan pa
1940-talet (Enemar 1948, von Haartman 1949) och
som ockséd framgér av en holkstudie i mina hem-
trakter (Jansson 1960). Dessa tre undersdkningar
anger att mellan 10-15% av méarkta 2K+ honor ater-
vander till sina hemmamarker, vilket vil stimmer
Overens med mina noteringar. Har synes férhéllan-
dena vara stabila, trots att 60 ar forflutit. Noterbart
ar ocksa, att av de 5114 svartvita flugsnappare jag
totalt mérkt i omrédet under arens lopp, har varken
aterfynd eller kontroller rapporterats utanfér min
egen region (nordligaste Jonkdpings 1dn).

1 Tabell 6 redovisas samtliga 88 kontroller som
gjorts av ringmérkta honor under perioden (t.o.m.
2007). Ytterligare tva noteringar finns i materialet
—tvé honor mérkta fore 1986 (en 6K+ och en 7K+).
Som forvéntat patraffades de flesta honorna éret ef-
ter ringmérkningen (3K+) och de &ldsta faglar som
noterats blev minst sju ar gamla. I flera fall patraf-
fades samma hona i holkomrédet savil tvd som



Tabell 6. Antal ringmaérkta och antal aterfangade honor av svartvit flugsnappare fordelade pa antal ar efter ring-

mirkningen vid minst ett ars alder (=2 K+) .

Number of female Pied Flycatchers ringed (i.e. when at least one year old, 2K+) that were recaptured in subse-

quent years (i.e. at ages 3K+, 4K+, etc.).

Ar Antal ringmaérkta Antal aterfdngster vid en &lder av
Year Number ringed Number retrapped at the age of
3K+ 4 K+ 5 K+ 6K+ 7K+ 3K+-7K+

1986 19 4 0 0 0 0 4
1987 36 1 2 1 0 0 4
1988 19 2 1 1 1 1 6
1989 38 5 1 1 0 0 7
1990 35 1 0 1 0 0 2
1991 45 4 1 0 0 0 5
1992 37 4 4 1 0 0 9
1993 46 1 1 1 0 0 3
1994 44 4 1 1 0 0 6
1995 33 2 4 1 0 0 7
1996-1999 0 - - - - - -
2000 60 8 4 1 0 0 13
2001 32 3 1 1 1 0 6
2002 29 3 1 1 0 0 5
2003 20 1 0 0 0 0 1
2004 30 6 1 0 0 0 7
2005 27 3 0 0 0 0 3
Alla A1l 550 52 22 11 2 1 88

Tabell 7. De olika aldersklassernas aterkomstfrekvens totalt hos svartvit flugsnappare i tre fennoskandiska un-

dersokningar.
Overall return rate of female Pied Flycatchers of different age categories in three Fennoscandian studies.
Antal Antal Aterkomstfrekvens
nérvarande Atervinda Return rate
Alders- aret fore
klass aterkomsten
Number Number Denna Enemar von
present the returned studie (1948) Haartmann
Age year This 1949
Class preceeding study
the return
season % % %
3K+ 550 66 12 14 11
4 K+ 66 27 41 42 54
5K+ 27 13 48 20 60
6 K+ 13 2 15 - -

tre ar i rad efter méirkningen. Som framgér ovan
lyckades jag inte kontrollera samtliga honor och
det fanns dessutom fler ldmpliga boplatser inom
mitt omrade. Det finns dock anledning att tro, att de
”gluggar” som finns i de individuella kontrollerna
innebdr, att honan sannolikt fanns i omradet, men
¢j kunde kontrolleras. Av Tabell 7 framgar de olika
aldersklassernas aterkomstfrekvens och jamforel-

ser med resultaten fran 1940-talet, vilka redovi-
sats enligt samma berdkningsmodell, dvs. att dven
”gluggarna” har medtagits. Samtliga virden skall
ses som minimivirden. Av tabellen framgér en viss
variation mellan olika omraden, men ocksa, att det
finns en manifesterad strdvan hos flugsnapparho-
norna att de ndrmast f6ljande aren atervinda till sin
forsta hdckplats. Detta giller framst det andra och
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tredje aret efter markning, da procenttalen Gverens-
stimmer vil med den hittills kdnda 6verlevnads-
procenten hos arten (40-50 %). Mitt relativt stora
aterfyndsmaterial stoder von Haartmans tolkning,
att de honor som atervént till hackplatsen en ging
fortsdtter att atervdnda ortstroget livet ut. Nar det
géller faglar som atervinder dnnu senare (som 6K+
eller dldre) dr materialet alltfor litet for att tillata
nagra mer langtgdende slutsatser, men har medta-
gits for att visa att enstaka honor kan bli relativt
gamla.

Tack

Som tidigare ndmnts hade denna publicering inte
kommit till stind utan Anders Enemars inspire-
rande, oegennyttiga och féredomligt pedagogiska
hjélp med att omsédtta mina faltdagbockers inne-
hall till strukturerade resultat och slutsatser inom
den for mig hittills okénda vetenskapliga vérlden.
Ett stort tack till en av véra forgrundsfigurer inom
svensk ornitologi, jag kénner mig verkligen bade
hedrad och utvald! Ett tack ocksd till datachefen i
Tranas kommun, Kjell Pettersson, som hjélpt mig
med att utifran en méngd siffror och data utforma
de tabeller och figurer som ingér i uppsatsen.
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Summary
Introduction

The study area is situated in the parish of Linderas
(57°58'N, 14°15'E) between the towns of Tranas
and Grinna in south-eastern Sweden. Nest-boxes
of various sizes had been present since 1957, but
a systematic monitoring of the breeding popula-
tion did not start until 1986, the first year of the
20 breeding seasons presented here. My aim was
to follow as closely as possible the breeding events
in the boxes, mainly for fun but also to contribute
to a nation-wide nest-box project organised at the
Department of Animal Ecology, Lund University.
This means that a large amount of data has been
accumulated, mainly on some small passerine spe-
cies. I have chosen to present an overview of the
total nest-box breeding population throughout the
20 years and then select the breeding biology of
the Pied Flycatcher (scientific names of species in
Table 1) to be accounted for in detail. Although this
species has since long been thoroughly investigated
(e.g., Lundberg & Alatalo 1992), I will restrict my
comparisons to the results of some few long-term
nest-box studies in the southern half of Sweden.

Study area and methods

The study area is characterized by farmland and
deciduous woods with only minor patches of conif-
erous forest, more or less impenetrable shrubbery
and swampy zones. Dominating trees are alder A/-
nus glutinosa, aspen Populus tremula, bird cherry
Prunus avium and birch Betula spp. Pastures with
grazing cattle cover large areas.

The number of nest-boxes was 133 from 1986



to 2000, but was then reduced to 94. They were
erected 15 to 30 m apart at 1.9 to 2.2 m above the
ground in groups, each consisting of 10 to 15 box-
es and located 50 to 300 m apart. Most nest-boxes
(about 70%) were small with 35 mm entrance hole
and a bottom area of 12x12 cm, suitable for small
passerines, including the Pied Flycatchers. About
20% were of medium size with 50 mm entrance
and the remaining ten percent were larger.

The nest-boxes were inspected at least once a
week from about mid-April to mid-July. For the
analysis of population fluctuations, only those 94
nest-boxes were considered that remained in the
same position throughout the 20 seasons. Other-
wise the breeding data from all occupied boxes
were used.

The total nest-box breeding community (Table 1)

Nests in which at least one egg was laid were ac-
cepted as indicating a breeding pair. On average,
75% of the nest-boxes were occupied by first
broods (replacement and second clutches were dis-
regarded). No less than 15 species were recorded,
let alone half of them only occasionally. The Pied
Flycatcher and the Great Tit always dominated as
in other nest-box studies in Sweden, even further
to the north (Sjoberg 2006). Apart from these two
species, only the Starling bred in my boxes all 20
seasons. This species has decreased in number dra-
matically since the 1970s when practically all suit-
able nest-boxes were occupied annually. Hence-
forth only the breeding data and behaviour of the
Pied Flycatcher are considered in this paper.

Population dynamics

Figure 1 shows the fluctuations in number of initi-
ated breeding attempts throughout the 20 seasons.
Of the 789 clutches started 21 (2.7%) were never
completed. The flycatcher population remained
fairly stable. The observable weak decline is far
from statistically significant. Three to four good
years alternated with an equal number of poor
years in a seemingly regular manner, indicating a
periodicity that is further strengthened by the in-
crease in population numbers after the study was
ended in 2005 (40 and 44 pairs in 2006 and 2007,
respectively).

The fluctuation pattern is in surprisingly good
accordance with that of two long-term investiga-
tions elsewhere in Sweden. Figure 2 compares
the fluctuations in my study area with those in
Sjoberg's (2006) nest-box area located about 650

km northwards. The direction of the changes are in
good agreement during the first ten years (r = 0.87,
p<0.01) but differ more thereafter (correlation
for all 20 years, r = 0.52, p<0.02). A comparison
with a flycatcher population about 150 km NNE
of Linderas (Scholin 2007) shows mainly the same
pattern of agreement. However, these two studies
do not show the steep rise in the breeding popula-
tion that occurred in my study area from 2000 to
2002.

Time of arrival and egg laying

The arrival date of the first male in spring and the
date of the first egg varied between years (Figure 3)
with mean dates of 27 April and 25 May, respec-
tively. The two parameters fluctuate independently
and show no significant trend over the 20 years. The
first observed females appeared about one week
later than the males. The seasons differed as to the
time course of female arrival as demonstrated by
the start of laying (Table 2). Clutches started in the
latter half of June may partly belong to secondary
females of bigynous males. Second or replacement
clutches were never established in my boxes.

Nest-building took on average 6 days at 88 close-
ly studied nests and egg laying started 2.7 days af-
ter nest completion (mean for 348 nests). An inter-
val of 14 days was most common (73%) but was
sometimes as much as 9—14 days (8%).

Clutch size

The fluctuations in mean clutch size during the
study period are shown in Figure 4. The mean
clutch in each season and the percentage of clutch-
es in each clutch-size category are shown in Table
3, together with those from four other studies in
south and central Sweden. Clutch size varied con-
siderably between years but showed no tendency
to change over the two decades of study. The well-
known so called calendar effect was clearly mani-
fested; clutch size decreased significantly with the
progress of the season (Figure 5).

The size of all 1009 complete clutches varied
from 3 to 11 eggs, with 6 and 7 eggs as the most
numbers. More than one female had probably con-
tributed to clutches larger than 8 eggs. The popu-
lations in central Sweden had a larger proportion
of 6-egg clutches and fewer small clutches than
the south Swedish ones (Table 3), an enigmatic
although highly significant difference (%%, = 65.8.
p<0.001).
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Breeding success

All nests were monitored from egg laying until the
fledging of the last chick. Nests sometimes suffered
considerable predation and other disturbances. Pro-
ductivity differed considerably between seasons,
from less than three to more than five fledglings
per started brood (Table 4). The overall mean of
4.27 fledglings per brood is significantly less than
the 5.27 to 5.57 fledglings obtained in the above-
mentioned Swedish long-term studies. These also
show higher values for other breeding parameters,
such as proportion of hatched eggs (my percentage
first, theirs in brackets) 84% (92% to 97%), pro-
portion of fledglings of hatched eggs 81% (91%
to 96%), proportion of fledglings of eggs laid 68%
(86% to 91%). A rather heavy predation pressure
and a relatively large proportion of unhatched eggs
probably contributed to the rather low productivity
in my study area. Other factors, such as weather
conditions and habitat quality, may differ between
the compared studies and were probably also in-
volved.

Breeding failures

The collected data on breeding failures are pre-
sented in Table 5. The proportion of nests with-
out losses of any kind was 40%, a percentage that
shows a continuous, weak but significant decrease
thorughout the 20 years (r = —0.50, p<0.05). This
proportion is doubled to 80% when only one fledg-
ling is required to consider a nest successful.

A total number of 487 eggs did not hatch, cor-
responding to 8% of all eggs laid. Some unhatched
eggs were found on the nest rim. This phenomenon
was described by Nilsson (2005) and was studied
in detail by Lobato et al. (2006). Such ejection of
eggs out of the nest cup occurred rarely. Only 24
nests with ejected eggs were found in my study,
corresponding to 2.4 per 100 nests, which equals
the frequency found by Lobato et al. (2.8 per 100
nests).

Thirty clutches were deserted and 29 clutches
were robbed during the incubation period. Five
females were found dead in their nests. Nest-box
usurpation by Great Tits and Doormice Muscardi-
nus avellanarius caused the remaining clutch loss-
es.
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Most losses occurred during the nestling period
when Pine Martens Martes martes depredated
whole or part of at least 40 broods. Periods of rainy
and chilly weather forced some females to abandon
their nestlings.

The general impression is that my nest-box popu-
lation was exposed to an unusually heavy predation
pressure that explains the relatively poor breeding
results. Red Squirrels Sciurus vulgaris and weasels
Mustela nivalis may have contributed to the losses
as did the occasionally frequent invasion of the
boxes by nest-building bumble-bees and wasps.

Ringing, controls, return rates

Females and nestlings were ringed yearly with the
exceptions of the seasons 1996 to 1999 when only
returning ringed birds were trapped and checked.
During the 16 "ringing" seasons, 838 clutches gave
rise to 4395 hatchlings. I ringed 638 incubating fe-
males (76%) and 3653 nestlings (83%).

Only seven females ringed as nestlings returned
to my boxes and four to other nest-box areas in the
province (0.3%), whereas 88 females ringed as
adults returned (16%), often to the nest-box group
where they bred in the preceding season (28 indi-
viduals). Six females were trapped and controlled
in nest-box groups about 20—-60 km away from my
area. The yearly number of ringed and returning
females is presented in Table 6. The average pro-
portion of females returning one year after ring-
ing was 12% (Table 7). This return rate is within
the range of 10 to 15% that long ago was found to
apply to flycatcher populations in central Sweden
and southern Finland (Enemar 1948, von Haartman
1949). This means that only part of the surviving
and returning females are site-tenacious, i.e. ap-
pearing in the nest-box area of the preceding year
to breed, sometimes in the same box (7 cases).

Table 7 shows the return rates of surviving fe-
males together with figures obtained in central
Sweden and southern Finland. It is apparent that
the return rate increases to about 40 to 50% among
females that have already returned once. This per-
centage coincides with the known survival rate of
the species. The conclusion is that those females
that have returned for a second time to their first
breeding site continue to do so throughout their
lifetime.
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Korta rapporter — Short communications

Hickning av svarthakedopping
Podiceps auritus i Ostergotlands
ytterskargard 2007

Breeding record of Horned Grebe
Podiceps auritus in the outer
archipelago of Ostergétland in 2007

LARS HEDENSTROM

I Ostergétlands lins ornitologiska forenings tid-
skrift Vingspegeln (Hedenstrom 2006) beskrev
jag en visserligen misslyckad, men dnda hiackning
av svarthakedopping i Ostergdtland ytterskirgard
2006. Doppingarna aterkom 2007 och gjorde inte
mindre dn fyra forsok att fa sitt bo forankrat pa sitt
som kunde motsta skirgirdens nyckfulla vaderla-
gen.

Svarthakedoppingens normala habitat utgdrs ju
av niringsrika vass- och kaveldunbevixta insjoar
eller golar. Manga nyanlagda s.k. viltvatten har
anammats av arten, vilken hérigenom lyckats ater-
hidmta sig fran en vikande numerér. 1965 (Heden-
strdm 1966) konstaterades en hickning i Ostergdt-
lands inre skargérd, dér bo och sedermera ungfégel
upptacktes. 2006 och 2007 var det dags igen, men
denna gang i den yttre skdrgirden bland kala skir
och blastang.

Bland nédgra smaskdr omedelbart nordost om
Gridsmard i Gryts norra skérgard uppticktes den 25
maj 2007 ett bo av svarthakedopping innehéllande
sju dgg pa exakt samma plats som 2006. Ytterligare
ett bo var under byggnation c:a 50 meter sydvart.
Skéren, som gér under bendmningen Stenkrokshal-
larna, bestér av fyra néstan kala bergklabbar foren-
ade av undervattensberg med ett ringa djup, dér bla-
stang och andra brun- samt en del gronalger svarar
for vaxtligheten. Boet var uppbyggt och omgivet
av blastang och lag helt 6ppet. Ett av skdren hyste

en skrattmaskoloni med ett 50-tal bon, bland vilka
ungefdr lika manga bon av silvertdrna aterfanns.
Vidare hiackade knolsvan (1 par), ejder (2-3 bon),
vigg (3—4 par) tofsvipa (1-2 par), storre strandpi-
pare (1 par), rodbena (1 par), fiskmas (10-talet par)
och sddesirla (1-2 par). Efter hiackningssdsongen
noterades en ymnig vaxtlighet pa det mest frekven-
terade skéret, dir dominansen utgjordes av renfana,
dlggrds och klibbglim med inslag av fagelbir pa
den sodra delen (skrattmasars verk).

Den 31 maj intriffade ett ovdder med aska, regn
och blast, varvid halvmeterhdga végor helt bort-
spolade de béda bona, vilka béda 14g helt oskydda-
de mot den radande vindriktningen. Detta hindrade
inte det ena paret fran att den 8 juni ha forfardigat
ett nytt bo innehallande ett dgg pa samma plats som
tidigare, medan det andra paret uppeholl sig inom
sitt revir. Den 22 juni fanns éter tva bon, nu med
vardera fem dgg. En ruvande dopping tronade pa
respektive bo, medan kontrahenten uppeholl sig
i ndrheten. Den 2 juli ruvade fortfarande den ena
doppingen pa sitt bo, medan det andra spolats bort
vid ett ovdder dagarna dessforinnan.

Sommarens instabila vider medforde att den 14
juli fanns inget bo till synes, medan ett av paren
fortfarande uppehdll sig i omradet. Nagra dagar
senare (den 22 juli) sags de sldpa ihop bohdg num-
mer tre pd samma plats som tidigare. Om nigra dgg
blev lagda i denna kunde aldrig konstateras, ty vid
nésta kontroll (den 30 juli) var d4ven denna tanghog
forsvunnen, dock ej doppingarna, vilka nu borjade
anta en drékt som ndrmade sig vinterdrikten. D&
de betedde sig som om ytterligare nagon hemlig-
het kunde doljas, genomsdktes en vid ett av skidren
befintlig sdvrugge med det resultatet att ytterligare
ett bo, nu med tva dgg uppticktes. Detta blev dock
heller inte sa langlivat, da en sista kontroll den 6
augusti efter en ovddersnatt gav vid handen att boet
var helt forsvunnet.

Efter varje besok har den ruvande fageln setts
dntra boet sd snart baten befunnit sig pa betryg-
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Hickande svarthakedopping i Ostergétlands ytterskirgard. Overst: Oversiktsbild av boplatsen med skir och 6ppet hav i bak-
grunden. Nere till vinster: fagel pa flytande bohdg av huvudsakligen blastang. Nere till hoger: bo med dgg.

Breeding Horned Grebe in the outer archipelago of Ostergétland. Top: General overview of the nest site with skerries and open
sea in the background. Lower left: an adult on the floating nest made of mainly bladder wrack. Lower right: nest with eggs.

gande avstidnd, varfor man far anta att den korta  snabba fordndringar i vattenstandet, vilket ju ar ty-
storning, som kontrollerna onekligen medfort inte  piskt sommartid for skdrgdrdsomréadet.

paverkat utgangen, utan misslyckandena far helt Redan forsta géngen, redovisat i Hedenstrom
tillskrivas véderlek och ddrmed sammanhingande  (1966), spekulerade jag i anledningen till valet
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av hdckningsbiotop och antog att den redan da
paborjade eutrofieringen av de inre havsvikarna
kunde paminna om artens normala uppehallsplat-
ser. Rastande svarthakedoppingar har under bade
var- och hostflyttningen néstan arligen observerats
i skdrgarden, men péborjad och genomford hick-
ning har varit séllsynt, &tminstone i den rent marina
miljo, som var aktuell i det hér beskrivna fallet. /
Fageldret 2006 (sid. 73) redovisas for svarthake-
doppingen ett flertal kusthdckningar, bl.a. i Stock-
holm och Géstrikland. I det forstndmnda framgar
att hickning skett, medan det for Géstrikland anges
726 par utmed kusten”. I ingresstexten talas det
dock om hickningar ”pé strickan Gistrikland till
Angermanland”, vilket far tas som intéikt for att det
ar fraga om kusthdckningar. Soker sig svarthake-
doppingen mot nya habitat beroende pa att dessa
genom fordndring anpassats till artens krav eller ar
de traditionella redan overbefolkade? Ménga nya
s.k. viltvatten har ju anlagts och anammas i det nir-
maste redan forsta eller andra aret.
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Summary

The normal habitat of the Horned Grebe is eutroph-
ic water bodies, usually small ones, with emergent
vegetation. Sometimes it may breed in sheltered
bays in the inner parts of archipelagos in the Baltic
Sea. In 2006, I found a nest in the exposed outer
archipelago, and in 2007 two pairs made several
breeding attempts at the same small islets. The first
nest in 2007 (with seven eggs) was found on 27
May and another nest was under construction fifty
metres away. The nests were heaps of seaweed, par-
ticularly bladder wrack Fucus vesiculosus, float-
ing in open water. Storms destroyed the nests but
the birds built new nests and on 22 June two nests
contained five eggs each. These nests were also
destroyed by wind and waves. A third attempt in
late July also failed. One of the pairs made a fourth
attempt, but on 6 August also this nest had disap-
peared. Although unsuccessful, these breeding at-
tempts are interesting. They may be a consequence
of the ongoing eutrophication of the Baltic Sea
making even the outer archipelagos attractive for
grebes. However, their floating nests are obviously
very sensitive and the birds are likely to breed suc-
cessfully only in summers without storms.

Lars Hedenstrom,
Skogsvigen 7, 614 32 Soderkoping.
E-post: Bubo_bubo@tele2.se
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