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Rovfaglar i Kvismaredalen vintrarna 1954/55-1989/90

LEIF LARSSON

The purpose of this study is to analyze whether any
changes have occurred in the number of birds of prey
wintering in Kvismaredalen in the middle of Sweden
during the period 1954/55-1989/90. The results show that
Golden Eagle Aquila chrysaetos, Rough-legged Buzzard
Buteo lagopus, Sparrowhawk Accipiter nisus and Goshawk
Accipiter gentilis were the most common species in the
beginning of the monitoring period. At the end of the
period Golden Eagle, White-tailed Eagle Haliaetus
albicilla, Sparrowhawk and Goshawk together with Mer-
lin Falco columbarius were the most numerous species.
The study also shows that especially White-tailed Eagle
and Merlin have increased their winter occurrence. The
increase in White-tailed Eagles has taken place in the latter

Abstract

half of the 1980’s whereas the Merlin has been relatively
numerous during the whole of the 1970’s and 1980’s.
Golden Eagle, and to a lesser extent also Sparrowhawk and
Goshawk, have shown increases but these took place in the
1960’s. Two species specializing inrodents, Rough-legged
Buzzard and Short-eared Owl Asio flammeus, have both
shown strong decreases. Buzzards Buteo buteo are also
showing a decrease after a temporary increase during the
1960’s. The fact that Kestrels Falco tinnunculus have
not wintered since 1980/81 indicates a decrease for that
species.

Leif Larsson, Pl 119 Hidingsta, 705 95 Orebro, Sweden.

Received 11 June 1993, Accepted 7 October 1993, Edited by R. Sandberg

Inledning

Vintertid 4r KvismaredaleniNérke ett av ornitologer
vilbesokt omrade alltsedan 1950-talet. Det ér troli-
gen en av de bittre overvintringslokalerna for rov-
faglar i Mellansverige utan att for den skull kunna
jdmforas med méanga sydsvenska lokaler. Gyllin et
al. (1968) gjorde en studie av omradets 6vervintrande
rovfaglar 1954/55-1966/67 som visade att kungs-
orn, fjallvrak, sparvhok och duvhok var de vanli-
gaste arterna. Kungsorn, ormvrak och bla kérrhok
visade en 0kande tendens till 6vervintring, medan
mojligen fjdllvréken visade en svagt minskande
trend.

Dennastudie bygger vidare pa Gyllinetal. (1968)
och stricker sig fram till och med vintern 1989/90.
Syftet med studien &r att undersoka om det skett
nagra fordndringar i fraga om de Gvervintrande
rovfaglarnas numerir pa denna nordliga dvervint-

ringsplats och att se vilka de langsiktiga trenderna
ar. I stora drag diskuteras dessutom de faktorer som
kan antas paverka antalet 6vervintrande rovfaglar.

Flerarovfagelarter har sin nordgriins for 6vervint-
ring i Mellansverige. Avgorande betydelse har tro-
ligtvis klimat och fodotillgdng men det finns ocksa
andra hypoteser (kroppsstorleks-, dominans-,
ankomsthypotesen m.fl.) om varfor varje rovfagel-
art flyttar som den gor. Gudmundsson (1988) (se
dven Kjellén (1990)) ger en Oversikt over olika
forklaringar till dessa monster, varfor de inte tas upp
i den hir rapporten. Skillnader i 6vervintringsom-
rdden mellan olika kons- och éldersklasser tycks
vara storre ju kortare en rovfagelart flyttar. De
behandlade arterna, som i stora drag kan bendmnas
som kortflyttare, har relativt stora skillnader i
overvintringsomrade for olika kons- och élders-
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klasser. Hos tropikflyttarna tycks skillnaderna vara
mindre. En analys av ringmirkningsaterfynd visar
inte p& ndgra skillnader i 6vervintringsomrade mel-
lan unga och gamla fiskgjusar frén Sverige (Osterl6f
1977).

Metod

Denna sammanstillning omfattar observationer av
samtliga dagrovféglar (Accipitriformes, Falconifor-
mes) och ugglor (Strigiformes) utom kattuggla vint-
rarna 1954/55-1989/90 i Kvismaredalen. I forelig-
gande uppsats anvinds av praktiska skél termen
rovféglar for bade dagrovfaglar och ugglor.
Rovfagelobservationer fran i huvudsak perioden
15 november - 15 mars har insamlats for samtliga
vintrar. Materialet fran vintrarna 1967/68-1989/90
ir frin Kvismare fagelstations informationsblad och
arsskrifter, figelstationens dagbok, antecknings-
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bocker frén Ornitologiska klubben i Orebro, Nirkes
ornitologiska forenings arkiverade material samt
lokala ornitologers anteckningsbocker, ddr Ake
Petterssons material speciellt bor omndmnas.

Det #r i huvudsak observationer under december,
januari och februari som legat till grund for bedém-
ningen om 6vervintring dgt rum eller ej. I ndgra
tveksamma fall har observationer i november och
mars anvinds som stod. Det dr omojligt att fa ett
absolut matt pa bevakningens omfattning och inten-
sitet, men Fig. | visar antalet kiinda exkursionsdagar
per manad och vinter, vare sig det har observerats
rovfégel eller j. I praktiken dr det i stort sett endast
exkursionsdagar med rovfaglar som ér kénda, varfor
antalet exkursionsdagar méste ses som ett minimi-
antal. Det genomsnittliga antalet exkursionsdagar dr
for december 10,7, januari 9,7 och februari 8,5.

Med vinter avses minaderna december, januari
ochfebruari. Omenindivid skall sigas ha vervintrat
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Fig. 1. Antalet observationsdagar under respektive ménad och vinter.

Number of observation days by month and year.
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Fig. 2. Karta 6ver Kvismaredalen. Observationsomradets ungeférliga grinser dr markerade med streckad linje.

Map over Kvismaredalen. The approximate boundary of the observation area is marked with a broken line.

skall den ha observerats mer eller mindre regelbun-
det under hela vintern. Detta kan klart infrias for
ldttobserverade, stationéra arter som t.ex. fjallvrak
och hokuggla. Exemplar av dessa arter kan vara
observerade mer én 20 dagar per vinter. Ddremot ér
det svérare att infria detta i samtliga fall for svar-
observerade arter som t.ex. stenfalk och hornuggla
(nattaktiv). I dessa fall har bedomningen varit mil-
dare, men minst tre observationer spridda under
vintern har krivts for att en individ skall bedémas
som overvintrare. Om en individ &r iakttagen vid
nagot eller nagra fa tillfillen eller endast under en
kortare period anvénds termen vinterobservation.
Overvintringsforsok innebir att en individ har ob-
serverats vid flera tillfdllen under borjan av vintern
(december) men att den sedan forsvunnit.

Kungsorn och duvhok lamnar vissa vintrar sitt
overvintringsomrade redan i februari for att bege sig
till hdackplatsen (Holstein 1942). Detta har accepte-
rats dven for Kvismarematerialet vid bedémning om
overvintringen har lyckats. Betridffande arter som
forekommer med flera exemplar, speciellt kungs-
orn, sparv- och duvhok, har uppgifter om kon och
alder legat till grund vid bedomningen av antalet
individer. I nédgra fall, dd@ kons- och é&lders-
rapporteringen varit bristfillig, har det Svervintrande
antalet ansetts vara likamed maximiantaletunderen
dag.

Uppgifter om smafagelférekomsten vid Kvis-
maren dr hdmtade fran FKF:s informationsblad
(1968-1990). De meteorologiska uppgifterna har
erhallits fran Sveriges Meteorologiska och
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Fig.3. Antalet6vervintrande och observerade bla kirrhokar
i Kvismare-dalen 1954/55-1989/90 fordelat pa 4-érs-
intervall.

Numberof wintering and observed Hen Harriers by 4-year
periods between 1954/55-1989/90 in Kvismaredalen.

Hydrologiska Institut (SMHI) och avser viderleks-
forhallandena vid Orebro flygfilt (1954-1964), vid
Ekeby-Almby utanfér Orebro (1964-1988) och Ore-
bro (1989-1990). Snodjupsuppgifter finns fran och
med januari 1961 och temperaturuppgifter frén och
med oktober 1954. Medeltemperaturen (1961-1990)
ar for oktober 6,4°, november 1,1°, december - 1,0°,
januari - 4,1° och februari - 4,1°.

Omradesbeskrivning

Kvismaredalen ér ett flackt och bordigt jordbruks-
landskap som dr belédget pa Narkeslitten i Mellan-
sverige, drygt en mil sydost om Orebro. Négra
absoluta grinser inom vilka rovfagelobservationer
medtagits finns inte, men en ungefirlig grinsdrag-
ning framgar av Fig. 2. Inom omradet finns, forutom
brukad jord, de tvé slittsjoarna Ostra och Viistra
Kvismaren, de numerakraftigt skogsbevixta mossa-
rna Restamossen i nordost och Fornskinnsmossen i
soder, 16vskogsdungar samt bebyggelse i form av
bondgardar, fraimst i omradets ytterkanter.

Resultat

Havsorn Haliaetus albicilla

En dramatisk 6kning av antalet vinterfynd har skett
under senare delen av 1980-talet. Vintrarna 1954/
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55-1985/86 observerades arten endast vid fem till-
fdllen. Under de senaste fyra vintrarna har havsérn
ddremotiakttagits arligen. Vintern 1986/87 och 1987/
88 observerades arten vid tva respektive tre tillfdl-
len. Under de tva senaste vintrarna har flera faglar
varit stationéra under ldngre perioder. Vintern 1988/
89 fanns tvd subadulta faglar i omradet fram till 4
respektive 11.12. Fran mitten av februari och en
manad framat besokte tva adulta och en subadult
fagel Kvismaren. Vintern 1989/90 fanns en adult
fageliomradet atminstone till 25.12 ochen 2K-fagel
sags 16.12. 1-2 adulta faglar observerades spora-
diskt fran 22.2 till omkring 15.3 1990. De individer
som observerats under de senaste aren har férmod-
ligen till viss del varit faglar som alternerat mellan
Kvismaren och Hjidlmaren.

Bla kdrrhok Circus cyaneus

Denna relativt ovanliga vintergést har lyckats over-
vintra tva sdsonger, 1962/63 och 1972/73. Arten dr
sedd ytterligare tio vintrar. Under atta av dessa har
overvintringsforsok gjorts av 1-3 individer. Ingen
annan art har gjort s& ménga misslyckade eller av-
brutna dvervintringsforsok som den bla kdrrhoken.
Konsfordelningen har varit 17 hanar och 4 hon-
fiargade faglar. Antalet 6vervintrande och observe-
rade bla kdrrhokar i 4-ars intervall under perioden
1954/55-1989/90 framgar av Fig. 3.

D4 arten saknades som vintergist under de sju
forsta aren och dérefter upptridde fyra pa varandra
foljande vintrar kunde Gyllin et al. (1968) notera en
okning av antalet vinterfynd under 1960-talet. Denna
okning tycks delvis vara tillfillig eftersom bla kérr-
hok dérefter saknats som vintergést 13 av resterande
22 vintrar. Nagon ndmnvérd fordndring har inte
skett under 1970- och 1980-talen dé arten observe-
rats i genomsnitt var tredje vinter.

Duvhok Accipiter gentilis

Duvhoken dr en av de mest observerade rovfaglarna
iKvismaredalen vintertid. Den dr iakttagen samtliga
vintrar och har med undantag for tre vintrar
overvintrat med 1-4 exemplar. I genomsnitt har fler
duvhokar setts vintertid sedan slutet av 1960-talet.
Eventuellt beror denna 6kning pa att fler duvhokar ar
kons- och aldersbestimda under senare ar, vilket
medfor att fler individer kunnat sérskiljas. Fig. 4
visar antalet 6vervintrande duvhokar i 4-ars inter-
vall.

Andelen adulta faglar i Kvismaredalen var 70%
och ungfagelsandelen 30% (N=66). Konsfordel-
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Fig. 4. Antalet overvintrande sparv- och duvhokar i
Kvismaredalen 1954/55-1989/90 fordelat pa 4-drs-
intervall.

Number of wintering Sparrowhawks and Goshawks by 4-
year periods between 1954/55-1989/90 in Kvismaredalen.

ningen &r relativt jamn hos de adulta (54% honor,
N=35) medan det hos ungfaglarna foreligger en klar
dominans av honor (82%, N=17). Kéns- och dlders-
fordelningen by gger pa material fran vintrarna 1967/
68-1989/90.

Sparvhok Accipiter nisus

Sparvhoken overvintrar relativt  allmédnt i
Kvismaredalen men pa grund av dess undangémda
levnadssitt observeras arten jamforelsevis sillan.
Fran borjan av 1960-talet har den féorekommit med
1-3 6vervintrande exemplar. Tidigare ar tycks nagot
farre individer ha tillbringat vintern vid Kvismaren.
Sparvhoken har observerats samtliga vintrar utom
1955/56 men saknas som dvervintrare dven 1958/
59-1960/61. Fig. 4 visar antalet sparvhokar i 4-ars
intervall.

Konsfordelningen tycks vara tamligen jimn. Av
84 konsbestdmda ér 51% honor. Betréffande dlders-
fordelningen dr det en overvikt for de adulta (70%),
men materialet dr litet. Forutom de 6vervintrande
faglarna observeras vissa ar ytterligare 1-3 indivi-
der.
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Fig. 5. Antalet vervintrande och observerade fjillvrakar
i Kvismare-dalen 1954/55-1989/90 fordelat pa 4-ars-
intervall.

Number of wintering and observed Rough-legged Buzzards
by 4-year periodsbetween 1954/55-1989/90 in Kvismare-
dalen.

Ormvrak Buteo buteo

Enligt Gyllin et al. (1968) iakttogs ormvrak inte vid
nagot tillfille under 1950-talet. Under mitten av
1960-talet 6vervintrade 1 exemplar tre pa varandra
foljande vintrar (1963/64-65/66). Dessutom gjordes
overvintringsforsok av 2 exemplar vintrarna 1963/
64 och 1966/67 samt en vinterobservation (1966/
67). Under de senaste 23 vintrarna har arten bara
observerats vid sex tillféllen fordelade pa december
(3), januari (2) och februari (1).

Gyllin et al. (1968) kunde konstatera en klar
6kning av antalet vinterfynd av ormvrak under 1960-
talet, vilket dven gjordes i Blekinge (Carlsson 1967)
och pa Gotland (Hogstrom 1964, Wiss 1965). Denna
trend har inte hallit i sig vid Kvismaren utan arten ér
en tamligen ovanlig vintergédst som iakttas i genom-
snitt var 5:e vinter.

Fjillvrak Buteo lagopus

Arten foérekom med stora fluktuationer, men #nda
som en regelbunden vintergést under 1950- och
1960-talet. Under studiens forsta tretton sdsonger
overvintrade fjdllvraken vid atta, med bl.a. 5 och 4
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Fig. 6. Antalet 6vervintrande kungsornar i Kvismaredalen
1954/55-1989/90 fordelat pa 4-arsintervall.

Number of wintering Golden Eagles by 4-year periods
between 1954/55-1989/90 in Kvismaredalen.

exemplar vintrarna 1960/61 respektive 1963/64.
Dessutom gjordes observationer under de reste-
rande fem vintrarna. Gyllin et al. (1968) skriver: "Pa
hosten 1960 utgjorde fjéillvrakarna ett karaktéris-
tiskt drag i Kvismarens fagelvirld och i oktober-
november uppeholl sig ett 10-tal inom omradet”.
Under 1970- och 80-talet har fjallvraken minskat
som 6vervintrare i Kvismaredalen. Under de senaste
23 vintersdsongerna har arten 6vervintrat fem ganger,
vardera med 1 exemplar, och observerats ytterligare
sex vintrar. I genomsnitt noteras arten numera var-
annan vinter. Fig. 5 visar antalet overvintrande och
vinterobserverade fjdllvrakar i 4-ars intervall.

Kungsorn Aquila chrysaetos

Kungsornen dr en av de oftast iakttagna rovfaglarna
i Kvismaredalen vintertid. Dess storlek, vanan att
sitta hogt upp i trid eller pa ladutak samt dess sétt att
jaga i det oppna landskapet gor arten relativt latt-
observerad. Detta belyses av att artikelforfattaren
har observerat kungsorn under 55 exkursionsdagar
med upp till 4 individer under de fem senaste vint-
rarna, medan duvhok och sparvhok endast observe-
rats 25 respektive 22 dagar.

Under studiens 36 vintrar saknades arten helt
endast 1954/55. Bortsett fran ytterligare tva vintrar
under 1950-talet, har kungsornen arligen 6vervintrat
med 1-4 exemplar. Fig. 6 visar antalet vervintrande
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kungsornar i 4-ars intervall. En uppgang har majli-
gen skett under hela perioden men &r tydligast under
1960-talet. De flesta vintrarna iakttas forutom de
stationdra Overvintrarna ytterligare exemplar. Pa
grund av svérigheter i att skilja individer &t och brist
pé dldersbestdmningar i rapporterna kan emellertid
inget exakt antal anges.

De flesta aldersbestimda dvervintrarna under se-
nare ar var subadulta (2-6 K). Endast en gang under
perioden 1954/55-65/66 har en adult fagel noterats
som overvintrare. Ddrefter har 1-2 adulta individer
overvintrat 16 av 23 vintrar, vilket dr en tydlig
Okning. Antalet juvenila dr det svart att uttala sig om
da bade juvenila och subadulta faglar ofta rapporte-
ras som juvenila (speciellt under den tidigare delen
av undersokningsperioden).

Tornfalk Falco tinnunculus

I sodra Sverige Overvintrar tornfalken relativt all-
miént, medan den i Nérke saknas helt vissa vintrar.
Kvismaredalen har med sékerhet endast sju lyckade
overvintringar dgt rum under foreliggande period,
den senaste 1979/80. Den enda vinter som 2 exem-
plar, ett av vardera konet, lyckades Gvervintra var
1973/74. Overvintringsforsck konstaterades 1955/
56, 1957/58 och 1969/70 och under ytterligare sju
vintrar har arten observerats under kortare perioder.
Tornfalken undgar ofta uppmérksambhet trots att den
dr stationdr och ofta jagar 6ver 6ppna marker, vilket
de fa observationerna under gvervintringsér visar.
Detta kan innebéra att arten 6vervintrar oftare dn vad
resultatet visar.

Kjellén (1990) uppger att andelen dvervintrande
hanar drhogre dn andelen honori Skane. I Kvismare-
dalen har fler honfirgade individer dn hanar obser-
verats, men materialet dr allt for litet for att drandagra
vidare slutsatser. I genomsnitt har tornfalk observe-
rats varannan vinter, men tyvérr ser trenden ut att
peka nedat eftersom arten saknas som overvintrare
sedan 1980/81, trots att den aterkom som hickféagel
i mitten av 1980-talet (Green 1987). Fig. 7 visar
antalet overvintrande och observerade tornfalkar i
4-ars intervall.

Stenfalk Falco columbarius

Under perioden 1954/55-1970/71 6vervintrade denna
svarobserverade falk endast under en vinter (1964/
65) men iakttogs ytterligare sex vintrar. Under se-
nare delen av studieperioden har ddremot atta
overvintringar dgt rum och stenfalken har obser-
verats under ytterligare atta vintrar. Okningen under
1970- och 80-talen dr timligen tydlig. Fig. 8 visar
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Fig. 7. Antalet 6vervintrande och observerade tornfalkar i
Kvismaredalen 1954/55-1989/90 fordelat pa 4-ars-
intervall.

Number of wintering and observed Kestrels by 4-year

periods between 1954/55-1989/90 in Kvismaredalen.

antalet overvintrande och observerade stenfalkar
fordelade pa 4-ars intervall. Konsfordelningen &r
relativt jamn men materialet som detta grundar sig
pa ér dock litet.

Sdillsynta arter

Jaktfalken Falco rusticolus dr med sidkerhet obser-
verad vintertid endast vid ett tillfdlle (14.2 1979) och
pilgrimsfalken Falco peregrinus dr observerad tre
vintrar under studieperioden. Fjillugglan Nyctea
scandiaca édr vinterobserverad 30.12 1974-7.1 1975,
4.12 1978, tre ganger omkring arsskiftet 1979/80
samt 28.2-3.3 1988. Vinterobservationer av hok-
uggla Surnia ulula dr gjorda 30.12 1965, 1-16.1
1968 och 2.1 1975 samt hela december 1983. Tva
lyckade 6vervintringar har d4gt rum, namligen 1975/
76 och 1989/90.

De stora Oppna slétterna dr naturligtvis inget
favorittillhall ~ for  sparvugglan  Glaucidium
passerinum, vilken hellre haller till i skogstrakter i
andra delar av landskapet. Det finns endast tva sidkra
overvintringar av arten inom studieomradet, 2 ex-
emplar bade invasionsaret 1963/64 samt 1974/75.
Sparvugglan dr observerad ytterligare sju vintrar
med 1-2 exemplar. Under tre av dessa har ensamma
individer iakttagits under en manads tid, vilket kan
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Fig. 8. Antalet 6vervintrande och observerade stenfalkar i
Kvismaredalen 1954/55-1989/90 fordelat pa4-arsintervall.

Number of wintering and observed Merlins by 4-year
periods between 1954/55-1989/90 in Kvismaredalen.

tyda pa 6vervintring i omradet. Nagra forandringar
i antalet vinterfynd tycks inte foreligga.

Hornugglan Asio otus har endast genomfort tva
siikra vervintringar under studieperioden, namli-
gen den rovfagelrika vintern 1963/64 och 1974/75.
Enstaka observationer finns fran ytterligare fem
vintrar. Hornugglan ir en #kta nattuggla, vilket
medfor att den dr svarobserverad. De enstaka obser-
vationerna kan mycket vil innebédra att arten har
overvintrat. Nagra patagliga fordndringar av antalet
hornugglor vintertid kan inte konstateras.

Jordugglan Asio flammeus dr numera en sillsynt
vintergést hos oss i Kvismaredalen. Den enda sikra
overvintring som dgt rum genomfordes 1963/64 av
hela 3 ex. Under de 13 forsta vintrarna observerades
arten i stort sett varannan vinter. Under de senaste 23
vintrarna har diremot endast fem vinterobservationer
gjorts, varav endast en under 1980-talet. Tva iaktta-
gelser under samma vinter har gjorts tvd ganger,
vilket kan tyda pa dvervintring. En klar nedgang av
antalet vinterfynd kan dock konstateras.

Pirlugglan Aegolius funereus horinte hemmaide
biotoper som Kvismaredalen kan erbjuda. Den enda
individ som observerats, och som t.o.m. Over-
vintrade, holl till i sydostra Kvismaredalen den goda
rovfagelvintern 1963/64.
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Rovfdglarnas manadsfordelning

Antalet overvintrande och observerade arter per
vinter var i genomsnitt 4,0 respektive 6,7. 1 genom-
snitt har 5,1 arter observerats under savil december
som januari, mot 4,4 arter under februari. Antalet
observerade individer var i genomsnitt 7,7 under
december, 7,6 i januari och 6,7 i februari. Antalet
vintrar som varje art setts i respektive manad fram-
gér av Tabell 1. Jimfors antal arter och individer
under olika manader med antal observationsdagar
erhélls foljande virden; december 0,48 resp. 0,72,
januari 0,52 resp. 0,78 och februari 0,52 resp. 0,78
d.v.s.entdmligen jamn fordelning per observations-
dag under de olika méanaderna.

Faktorer som paverkar rovfagelforekomsten

Av de faktorer som paverkar rovfagelbestandet un-
der vintern ir féormodligen tillgangen pa foda den
mest avgorande. Okande snodjup paverkar sanno-
likt gnagartillgdngligheten och smafagelférekomsten
negativt. Temperaturen inverkar formodligen i och
med att sméfagelforekomsten férindras, och genom
att kalla vintrar krdver mer energi for att hélla
viarmen. For dessa vidderfaktorer finns fakta till-
gingliga liksom data om smafagelférekomsten i
storadrag under ett antal vintrar. Ddaremot finns farre
uppgifter angdende tillgangen pa gnagare och 6v-
riga bytesdjur.

Sju av studieperiodens hostar var ovanligt milda.
Dessa gav i genomsnitt 4,1 overvintrande arter och
7,7 observerade, alltsd bara 0,1 respektive 1,0 6ver
det totala genomsnittet (4,0 respektive 6,7). Sex
hostar var ovanligt kalla. Dessa gav i medeltal 0,2
fler arter &n genomsnittet (4,0) medan antalet obser-
verade arter var 1,0 ldgre dn det totala genomsnittet
(6,7). Det tycks alltsa inte finnas nagra klara sam-
band mellan antalet Gvervintrande arter och host-
temperaturen. Antalet observerade arter dr dock
hogre efter varma hostar.

Under studieperioden klassificerades nio vintrar
som kallare dn normalt. Dessa gav i medeltal 3,7
Overvintrande och 7,1 observerade arter, vilket inte
markant avviker fran de totala genomsnitten pa 4,0
respektive 6,7 arter. Under de sex vintrar som var
mildare dn normalt noterades ddremot 5,5
overvintrande och 7,6 observerade arter, vilket &r
klart 6ver de normala virdena. Antalet vervintrande
individer under kalla och milda vintrar vari genom-
snitt 6,0 respektive 8,5 att jamforas med det totala
genomsnittet pa 7,1. Den tydligaste temperatur-
effekten dr sdledes att det under milda vintrar dver-
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Tabell 1. Antal 4&r med observationer av olikarovfagelarter
ide olika vintermanaderna under perioden 1954/55-1989/
90i Kvismaredalen. Antalet observationsdagar per manad
visas inom parentes.

Number of years with observations of different raptor
species, subdivided into three winter months 1954/55-
1989/90. The number of observation days per month is
given in brackets.

Art December Januari Februari
Species December January February
(10,7) 9,7 (8,5)
Havsérn White-tailed Eagle 7 2 4
Bla kirrhok Hen Harrier 10 6 -
Duvhok Goshawk 33 35 28
Sparvhok Sparrowhawk 30 34 29
Ormvrak Buzzard 6 5 6
Fjallvrak 19 19 4
Rough-legged Buzzard
Kungsorn Golden Eagle 31 34 34
Tornfalk Kestrel 9 11 10
Stenfalk Merlin 13 13 10
Jaktfalk Gyr Falcon 0 0 1
Pilgrimsfalk Peregrine 2 2 1
Fjilluggla Snowy Owl 3 2 1
Hokuggla Hawk Owl 3 4 3
Sparvuggla Pygmy Owl 4 6 6
Hornuggla Long-eared Owl 4 2 4
Jorduggla Short-eared Owl 5 3 4
Pirluggla Tengmalm’s Owl 1 | 1

vintrade fler rovfagelarter (49%) och observerades
betydligt fler individer (42%) dn under kalla vintrar.

Nagot tjockt och langvarigt snotidcke noteras sél-
lan pa Kvismareslitten. Vid bearbetningen har sno-
rika vintrar definierats som de med mer dn 20 cm sno
under minst tvd manader och snofattiga som de med
barmark eller med mindre @n 5 cm sno under storre
delen av vintern. Snédjupsuppgifter finns fran ja-
nuari 1961. Det ir dessutom kiint att vintern 1958/59
var snorik. Under snorika vintrar (9 st) har i genom-
snitt 3,5 arter 9vervintrat medan motsvarande siffra
for snofattiga vintrar (11 st) dr 5,5 arter. Detta ger
57% fler overvintrande arter och dessutom observe-
rades 89% fler individer under snofattiga vintrar dn
under snorika. Antalet observerade arter var under
snofattiga vintrar 18% hogre dn under snorika vint-
rar. Det finns sdledes en klar skillnad mellan snorika
och snofattiga vintrar, med vissa undantag, t.ex. den
snorika vintern 1962/63 da 6 arter overvintrade. Av
de snofattiga vintrarna ér det bara vintern 1970/71
som varit rovfagelfattig, vilket mojligen kan forkla-
ras med att det fanns ett snotidcke (10-20 cm) under



november manad. Antalet dvervintrande individer
under snorika och snofattiga vintrar dr 5,3 respektive
10,0.

Troligtvis dr bytestillgangen eller rittare sagt
tillgéngligheten av byten den avgorande faktorn for
rovfaglarnas mojligheter att 6vervintra. Normalt har
Kvismaredalen mycket lite att erbjuda smafaglar
under vintern. En del smaféaglar tillbringar vintrarna
i Kvismarens vassar men de, frimst mesar, ir inte
speciellt ldtta att fanga for de dvervintrande rov-
faglarna. Storre flockar av t.ex. bo/bergfink eller
grasiska, som framst héller till pa akrar, &r betydligt
attraktivare bytesobjekt (giller speciellt sparvhok,
stenfalk, tornfalk och bla kdrrhok).

Det dr framst fyra vintrar, 1962/63, 1967/68,
1972/73 och 1974/75, som uppvisat god tillgang pa
smaféglar. Det har varit flockar med upp till (flera)
tusen bergfinkar, men &dven, under vissa vintrar,
stora flockar med snosparv, gulsparv och grasiska.
Koncentrationerna har oftast haft samband med f6-
rekomst av oskordade grodor. Samtliga fyra vintrar
visar en relativt hog forekomst av rovfagel. Genom-
snittet blir 5,5 dvervintrande och 8,8 observerade
arter. Detta beror bl.a. pd att den sméfageljagande
stenfalken 6vervintrateller observerats samtliga fyra
vintrar. Bla kérrhk och tornfalk har dessutom
overvintrat eller observerats under flera av dessa
vintrar. De sistndmnda arterna tar i forsta hand
smagnagare, men nér dessa tryter dvergar de ofta till
smaféagel. Samtliga tre vintrar som bl kérrhok har
klarat overvintring har sméfageltillgdngen varit jam-
forelsevis god.

Diskussion

Den kraftiga Okningen av antalet havsorns-
observationer under de senaste dren gor att arten ser
ut att ha goda utsikter att klara sig i framtiden.
Overlevnaden hos ungfaglar har forbittrats avsevirt
under det senaste decenniet (Gerdehag & Helander
1988), vilket troligen &r den storsta anledningen till
uppgéangen. Vintrarna 1988/89 och 1989/90 har va-
ritsno- ochisfattiga, vilket formodligen ocksa bidra-
git till artens talrika upptrddande under dessa ar.
Under 1980-talet har dock &dven antalet véar- och
hostobservationer okat vid Kvismaren.

Bla kérrhok dr vintertid inte arlig i Narke. Vissa
vintrar kan arten saknas ndstan helt dven i sodra
Sverige (Kjellén 1990). Arten 6vervintrar framst i
vistra Europa (SOF 1990). Blé kidrrhok &r den art
som har gjort flest Overvintringsforsok vid
Kvismaren. Nar bytestillgdngen forsamras under
hogvintern, tycks bla kérrhoken stricka soderut,

vilketbl.a. studier vid Falsterbo visar. Vid Kvismaren
har bla kérrhokens konsfordelning varit 81% hanar
och 19% honfirgade (honor/juvenila, N=21). Wat-
son (1977) anger att honorna av den nordamerikan-
skarasen av bla kidrrhok vervintrar ldngre norrut dn
hanarna, vilket alltsd inte dr fallet vid Kvismaren.
Diremot visar undersokningari Skéne (Kjellén 1990)
att 69% av overvintrarna ér adulta faglar och 68% av
dessa honor. Den till synes hogre andelen
dvervintrande honor forklaras atminstone delvis av
attandelen honor generellt ir hogre én andelen hanar
(Cramp & Simmons 1980). Att andelen hanar ér
mycket hogre i Kvismaren dn i Skane dr emellertid
uppenbart.

Cramp & Simmons (1980) redovisar att nordliga
duvhokar flyttar langre @n sydliga och att ung-
faglarna flyttar lingst. Kjellén (1990) anger att pa
den skanska slétten dr unga duvhokar vanligare dn
gamla, men att konsférdelningen 4r ungefir jamn.
Ringmirkning av vinterduvhokari Skdne (Neideman
och Schonbeck 1990) visade att hela 91,5% var
juvenila. Konsfordelningen var jamn hos de fataliga
adulta individerna medan det var 70% fler hanar dn
honor bland de juvenila faglarna.

Andelen adulta faglar i Kvismaredalen var 70%
(N=66). Konsfordelningen var relativt jamn hos de
gamla (54% honor, N=35) medan det hos ung-
faglarna forelag en klar hondominans (82% honor,
N=17). (Detta material bygger pa observationer
fr.o.m. vintern 1967/68). Den storre andelen unga
honor kan majligtvis forklaras med att de storre och
mer langvingade honorna &r béttre anpassade for
jakt i 6ppen terrdng. For duvhdkshonor utgor falt-
harar vintertid ett helt normalt byte, medan hararna
normalt &r for stora for duvhokshanarna. I en mel-
lansvensk jordbruksbygd utgjorde félthararna vin-
tertid inte mindre 4n 41% av den samlade bytes-
vikten for duvhok, en predation som honorna alltsa
sd gott som ensamma stod for (Marcstrom et al.
1990). Striackstudier vid Falsterbo visar att det dr
hanarna som dominerar utflyttningen bland ung-
figlarna (Kjellén 1991). Aterfynd av bort-
transporterade duvhokar i Uppland visar ocksa att
unga hanar dr mer rorliga 4n unga honor (Lundberg
1984). Dominansen av honor vid Kvismaren &ir
saledes mycket markant nir det géller ungfaglar
men relativt liten nér det géller adulta faglar. I sjdlva
verket skulle man kunnat forvinta sig en storre
dominans av honor #ven hos de adulta med tanke pa
att hélften av honorna ldmnar hickningsomréadet
under vintern mot endast 20% av hanarna (Widén
1985). Cramp & Simmons (1980), Kjellén (1990,
1991) och Neideman & Schonbeck (1990) visar att
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unga duvhokar flyttar lingre dn gamla. Finska
ringmérkningsaterfynd visar atthanarna flyttar lingre
dn honorna (Haukioja & Haukioja 1970).

En okning av antalet dvervintrande sparvhokar
tycks foreligga fran 1960-talet eftersom arten sakna-
des som Overvintrare 1955/56 och 1958/59-60/61,
trots att besoksfrekvensen under atminstone de tre
sistndmnda vintrarna var relativt hog. Dérefter har
arten Overvintrat med minst 1-3 exemplar. Roos
(1991) redovisar en langsiktig 6kning av antalet
strackande sparvhokar vid Falsterbo under perioden
1973-88.

Att merparten av sparvhokarna forefaller vara
adulta i Kvismaredalen stimmer, trots det begrin-
sade materialet, troligen med verkligheten. Andra
studier visar att gamla faglar 6vervintrar nordligare
dn unga (Schelde 1960, Cramp & Simmons 1980,
Kjellén 1990). Cramp & Simmons (1980) redovisar
dessutom att hanarna flyttar langre dn honorna. Att
det dven skulle gélla véar nordiska sparvhok antyder
studier i Skane (Kjellén 1990), och forhallandet dr
likartat hos den amerikanska sparvhoken Accipiter
striatus (Clark 1985).

Ormvraken &r en vanlig 6vervintrare i Skane och
enstakaexemplar finns upp till Mellansverige, medan
Norrland helt saknar Overvintrande ormvrakar
(Kjellén 1990). De i Skane &vervintrande indivi-
derna formodas tillhora den sydsvenska hick-
ningspopulationen (Alerstam 1982). 1960-talets
Okning av antalet vinterfynd vid Kvismaren m.fl.
platser dr helt klar men svér att forklara. Konstateras
kan att arten dter dr en ovanlig Overvintrare i
Kvismaredalen utan nagra mérkbara fordndringar
under 1970- och 80-talen. Andersson (1988) visar
stracksiffror vid Falsterbo under perioden 1949-60
med en tydligt nedatpekande trend. Senare stréick-
studier vid Falsterbo har visat att ormvraken haft en
stabil nivd under perioden 1972-82 men direfter ater
en negativ trend, atminstone fram till 1988 (Roos
1991). Enligt Kjellén (1990) var en majoritet av de
i Skane overvintrande ormvrakarna adulta faglar.
Vidare var andelen ungfaglar hogre i kustregionen
(36%) 4n i inlandet (23%), vilket forklaras med att
de yngre individerna drivs bort av de gamla fran de
bittre inlandsreviren.

Fjillvraken overvintrar frimst i Central- och Ost-
europa men forekommer ocksa som dvervintrare i
sodra Sverige upp till Mélardalen (Kjellén 1990).
Vid Kvismaren drfjdllvraken vanligare dn ormvraken
vintertid. Bdda arterna upprétthaller vinterrevir och
Sylvén (1978) anger att de har interspecifika vinter-
reviri Skéne. Fjillvrakens minskning som 6vervint-
rare kan formodligen till stor del tillskrivas det allt

102

rationellare jordbruket. Detta har medfort att
gnagarbiotoper som dikeskanter, sléttervallar etc.
forsvunnit allt mer. Ungfagelandelen bland i Skane
overvintrande fjédllvrakar dr hogre dn bland flyttarna
som passerar Falsterbo (Kjellén 1990). Honorna
dvervintrar i genomsnitt nordligare 4n hanarna vil-
ket studier i USA (Gauthreaux 1985) och i Skéne
(Kjellén 1990) visar.

De gamla kungsornarna i Norden dvervintrar till
stor del pd sina hickplatser medan de yngre till storre
del tillbringar vintern i Syd- och Mellansverige.
Enligt Tjernberg (1990) har den svenska
kungsornspopulationen sannolikt varit stabil under
hela 1900-talet. Minskad forfoljelse pa hickplatserna
och massiv stodutfodring har forvisso spelat en
positivroll, vilket avspeglas i 6kad vinterforekomst
béade i Kvismaredalen och pa andra hall i Syd- och
Mellansverige. En annan bidragande orsak till upp-
gangen av overvintrande kungsornar kan bero pa att
kunskapen om éldersbestimning har okat liksom
anvindningen av tubkikare, vilket medfort att fler
individer har kunnat sérskiljas. Betréffande alders-
fordelningen sa tycks andelen overvintrande gamla
faglar okat, och uppgick under 1970- och 80-talen
till ca 30% vid Kvismaren.

De svenska tornfalkarna flyttar i allménhet till
viistra och sydvistra Europa men en del dvervintrar
regelbundet i Skéane, Blekinge och pa Vistkusten
(SOF 1978).1Mellansverige tycks arten saknas helt
vissa vintrar. Tornfalken drabbades hért av biocid-
anvindningen pa 1950- och 60-talen (Otterlind &
Lennerstedt 1964) men tycktes 6kaigen under 1970-
talet (SOF 1978). Studier vid Falsterbo visar inga
storre fordndringar i antalet strdckande tornfalkar
under perioden 1973-87 (Roos 1991). 1
Kvismaredalen har den &vervintrande tornfalken
haft en relativt 1dg men stabil niva fran mitten av
1950-talet till borjan av 1980-talet. Under 1980-talet
har arten mojligen en negativ trend. Adulta faglar
tycks overvintra nordligare #n unga (Cramp &
Simmons 1980, Kjellén 1990), och hanarna nordli-
gare dn honorna (Gauthreaux 1985, Kjellén 1990). I
det lilla Kvismarematerialet dr dock andelen obser-
verade honfirgade individer ndgot htgre dn andelen
hanar.

Den svenska stenfalksstammen 6vervintrar frimst
i vistra Europa men sparsamt dven i sodra Sverige
(SOF 1990). Numera ir arten nira nog arlig som
overvintrare vid Kvismaren. Stenfalken har haft en
betydligt hogre vinternédrvaro under 1970- och 80-
talen @n under 1950- och 60-talen. Enligt Roos
(1991) har det strickande antalet stenfalkar vid
Falsterbo varitrelativtkonstantunder perioden 1973-



82 men direfter har trenden varit 6kande fram till
1988. I det lilla Kvismarematerialet tycks kons-
fordelningen vararelativt jimn men med tanke pa att
det i rapporterna ofta star honfirgad individ innebér
det ocksa att det kan rora sig om juvenila faglar,
vilket skulle kunna ge en overvikt for hanarna.

Jordugglan Gvervintrar sparsamt i sodra Sverige
upp till Milardalen. Vinterfynd av jorduggla vid
Kvismaredalen dr numera sillsynta (3 fynd under de
senaste 23 vintrarna). Arten var inte vanlig tidigare
heller men den forekom atminstone i genomsnitt
varannan vinter under perioden 1954/55-66/67. Ar-
ten hickade regelbundet (dock ej arligen) fram till
1961, dérefter dr hidckning kénd endast 1973 och
1974 (Pettersson 1985). Eftersom jordugglan dr en
extrem gnagarspecialist beror minskningen béade
vintertid och under hickningstid férmodligen pa det
allt rationellare jordbruket som starkt missgynnat
smagnagarna.

Den temperaturnormala men snofattiga vintern
1963/64 maste ha haft en mycket god forekomst av
gnagare eftersom den vintern star i en klass for sig.
Totalt noterades hela 17 dvervintrande individer
(motnormala7,1) av totalt9 arter (mot normala4,0).
Bl.a. 6vervintrade fjillvrék (4 ex.), ormvrék, horn-
uggla, jorduggla (3 ex.) och parluggla.

De rovfagelarter som numera upptrider arligen
under vintrarna i Kvismaredalen dr havsorn, kungs-
orn, duvhok, sparvhok och stenfalk. Arter som fore-
kommerregelbundet men inte arligen dr bla kérrhok,
fjallvrak och tornfalk, medan ormvrak, sparv-, horn-
och jorduggla upptrider men langt ifran arligen. Till
upptridande vinterrariteter kan jakt- och pilgrims-
falk samt fjill-, hok- och pérluggla riknas.
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Summary

Wintering raptors in Kvismaredalen 1954/55 -
1989/90

Kvismaredalen in Nirke in the middle of Sweden is
a frequently visited area since the 19507s. It is
probably one of the better wintering areas for birds
of prey in the middle of Sweden. Gyllin et al. (1968)
did asurvey of the wintering raptors in the area 1954/
55-1966/67 which showed that Golden Eagle, Rough-
legged Buzzard, Sparrowhawk and Goshawk were
the most common species. Furthermore, Golden
Eagle, Buzzard and Hen Harrier showed a tendency
for increased winter occurrence whereas Rough-
legged Buzzard showed signs of a slight decrease.

This study builds on the information collected by
Gyllin et al. (1968) and covers the period up to and
including the winter of 1989/90. The purpose of the
study is to analyze whether any changes have occurred
in the number of wintering raptors in this northerly
situated area and also whether any long-term
variations are evident.

Method and study area

The study includes all diurnal birds of prey
(Accipitriformes and Falconiformes) and owls
(Strigiformes), with the exception of Tawny owl,
that have been observed during the winters from
1954/55 up to 1989/90 in the area of Kvismaredalen.
In the report the term raptor includes, for practical
reasons, both diurnal and nocturnal birds of prey.
Observations have been carried out all winters during
the period 15 November - 15 March. Itis not possible
to exactly measure the scope and intensity of
monitoring, but Figure 1 gives the number of known
days of observation irrespective of whether raptors
have been observed or not. The average number of
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observation days is 10.7 for December, 9.7 for
January and 8.5 for February, respectively.

The term winter refers to the months of Decem-
ber, January and February. An individual raptor has
to be observed more or less regularly during the
whole winter period to be considered as wintering.
Species not easily observed, e.g. Merlin and Long-
eared Owl, has to be recorded at least three times
spread over the winter period to be regarded as
wintering. If an individual has been observed on one
or a few occasions the term observation is used. The
term wintering attempt is used when an individual
raptor has been recorded on numerous occasions in
the beginning of the winter period (December) but
not later.

Kvismaredalen is a flat and fertile agricultural
area situated in the county of Nirke in the middle of
Sweden, approximately 10 km southeast of the city
of Orebro. The area contains apart from cultivated
land also the two lakes East and West Kvismaren as
well as two bogs nowadays covered with dense
forest - Restamossen in the northeast part and Forn-
skinnsmossen in the south. Also, scattered groups of
deciduous trees and farm houses occur especially in
the peripheral areas.

Result and discussion

The increase in records of White-tailed Eagle has
been dramatic during the latter part of the 1980°s.
During the winters 1954/55 to 1985/86 there were
only five records of the species. During the last four
winters an annual occurrence of at least a few
individuals has been noted. The survival of juveniles
has improved considerably during the last decade
(Gerdehag & Helander 1988) which probably is the
main reason for the increase. The winters of 1988/89
and 1989/90 have seen little snow and ice which
presumably also has contributed to the numerous
occurrence of the species during these years.

The Hen-harrier is arelatively scarce winter guest
in Kvismaredalen and some winters it seems that the
speciesis absentalsoin the south of Sweden (Kjellén
1990). The species has succesfully wintered 1962/
63 and 1972/73 (one individual in both cases). Hen
Harriers have been recorded during another ten
winters and eight of these have seen wintering
attempts of 1-3 individuals. The species is thereby
the raptor with most wintering attempts in
Kvismaredalen. The number of wintering and
observed Hen Harriers by 4-year periods during the
monitoring period is shown in figure 3. Gyllin et al.
(1968) noted an increase in winter records during the



1960°s. This increase does, however, seem to have
been temporary since the species afterwards is ab-
sent as a winter guest for many of the 4-year periods.
No notable change has taken place during the 19707s
and 19807, but the species is on average observed
every third winter and many are noted as wintering
attempts. The sex distribution has been 17 males
(81%) and 4 females / juveniles (19%). Studies in
Skane (Kjellén 1990) show that 69% of the wintering
individuals are adults and 68% females. Thus the
proportion of observed males in Kvismaren is much
higher as compared to Skane. In addition, the pro-
portion of adults in Kvismaren is higher than in
Skaéne.

During winter the Goshawk is one of the most
frequently observed raptors in Kvismaredalen. It has
been recorded all winters since 1954/55 and has
wintered all winters except three, with one to four
individuals. On average, more Goshawks have been
observed since the late 1960°s. Possibly, the increase
is merely due to the fact that more Goshawks have
been identified to sex and age during latter years
whichs means that more individuals have been
separated. Figure 4 shows the number of wintering
Goshawks by 4-year periods. The proportion of
adult Goshawks is 70%. The sex ratio is fairly equal
in adult birds (54% females, N=35) while in juvenile
Goshawks a predominance of females exists (82%
females, N=17).

The Sparrowhawk is a fairly common winter
guest in Kvismaredalen but due to its secretive
habits itis recorded in rather low numbers. From the
beginning of the 1960°s the species has wintered
with 1-3 individuals and before that it seems as
though its winter occurrence was somewhat lower.
Figure 4 shows the number of sparrowhawks by 4-
year periods for the investigation period. The sex
ratio appears to be fairly equal. Concerning the age
ratio there is a predominance of adults (70%), but the
sample size is small.

Gyllin et al. (1968) could establish a significant
increase in the number of winter records for Buzzard
during the 1960°s, an increase that was also noticed
in other parts of Sweden (Hogstrom 1964, Wiss
1965, Carlsson 1967). This increase has been
discontinued in Kvismaren and the current pattern is
that the species is a fairly scarce winter guest with
records on average every fifth winter.

Rough-legged Buzzards occurred with big
fluctuations but nevertheless as a regular winter
guest during the 19507s and 1960°s. During the 13
winters from 1954/55 to 1966/67 the species wintered
during eight. In addition, records were made during

the five winters, thus showing an annual occurrence.
During the latest 23 winter seasons, Rough-legged
Buzzards have been noted as wintering only five
times. Figure 5 shows the number of wintering and
observed Rough-legged Buzzards by 4-year periods.
The decrease in the preferred habitat of rodents, such
as ditches and hayfields, to an increasing extent has
disappeared.

The Golden Eagle is one of the most frequently
recorded raptors in Kvismaredalen during winter.
During the 36 winters covered by the study, the
speciesis absent only in the winter of 1954/55. Apart
from two other winters in the 19507s, Golden Eagles
have been recorded as wintering with between 1 to
4 individuals annualy. Figure 6 shows the number of
wintering Golden Eagles by 4-year periods. A slight
increase can be noticed during the 19607s. Reduced
persecution in the breeding areas and substantial
feeding during winter have certainly played an
important part in the observed increase, both in
Kvismaredalen and in other areas in Sweden. An-
other contributing factoris the improved knowledge
in ageing of the species, which has improved the
possibility todistinguish between differentindividu-
als. The number of wintering adults has increased to
a level around 30% during the later years.

Kestrels have with certainty wintered seven times
in Kvismaredalen. Wintering attempts have been
recorded during three winters and the species has
been observed seven additional winters. Figure 7
shows the number of wintering and observed Kestrels
by 4-year periods during the period of investigation.
In Kvismaredalen the winter occurrence of the spe-
cieshasbeenonarelatively low but stable level from
the mid 19507s to the end of the 19707, but the
species has not wintered since 1980/81.

The Merlin was noted as wintering during one
season (1964) and observed during six further winters
between 1954/55 and 1970/71. During the period
1971/72-1989/90 eight occurrences of wintering has
been recorded and the species has been observed
during eight other winters. The increase in winter
records of Merlins during the 19707s and 19807 is
fairly obvious. Figure 8 shows the number of
wintering and observed Merlins by 4-year periods.

The Long-eared Owl has only wintered twice
during the study period. A few observations exists
from five more winters, always of single individu-
als. Any notable changes in winter records of the
species can not be established. The Short-eared Owl
is a fairly rare winter guest in Kvismaredalen. The
only verified wintering that has occurred is from the
winter 1963/64 and included three individuals.
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During the first 13 winters, the species was observed
during six. During the latest 23 winters only five
observations have been made which might indicate
a decline. Since the Short-eared Owl is extremely
specialized onrodents the decline is probably related
to the changes in farming practice.

Other species that has been observed or recorded
as wintering include rare species like the Gyrfalcon,
Peregrine and Snowy Owl which have been recorded
one, three and five times, respectively. The Hawk
Owl wintered successfully 1975/76 and 1989/90.
Tengmalm’s Owls has been observed and even
noted wintering on one occasion.

The number of wintering and observed species
each winter is on average 4.0 and 6.7 respectively.
The monthly average for observed species is 5.1 for
December and January, and 4.4 for February. The
number of observed inividuals is; December 7.7,
January 7.6 and February 6.7. The frequency of
observations by month for the different species is
shown in Table 1.

Whether the autumn was warm or cold does not
seem to affect the number of species wintering. The
number of observed species is however higher after
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a warm autumn compared to a cold one. The obvious
explanation is that more raptors delay their migra-
tion during a warm autumn and thus are observed
during the following winter. They do, however, not
mange to winter to a higher extent than normally.
During mild winters an average of 49% more species
and 42% more individuals successfully winters
compared to asevere winter. The number of observed
species is also higher, but only by 9%. The fact that
essentially the same number of species are observed
during cold and mild winters indicates that raptors
move around more during cold winters (the reason
being to find suitable wintering areas as far north as
possible?).

During winters with little snow 57% more species
and 89% more individuals winter than during winters
with plenty of snow. The number of observed spe-
cies is 18% higher during winters with little snow
which is probably due to an increased availaility of
rodents and , also, to the fact that passerines are more
numerous during these winters.

Contribution No. 75 from Kvismare Bird
Observatory.
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Moult strategies of White Wagtail Motacilla alba and Yellow Wagtail

M. flava in central Sweden

JAN SONDELL

The wing moult of the White Wagtail Motacilla a. alba and
the Yellow Wagtail M. f. flava has been recorded since
1973 at Kvismaren, central Sweden. Based on data from
558 White and 78 Yellow Wagtails in active moult the
wing moult duration of the former was estimated at 55-65
days and of the latter at 35-40 days. The moult sequence
was the same in both species. The only significantdifference
was the speed of the moult. The reason for this difference
in moult strategy is probably the difference in migration
destination of the two species. The Yellow Wagtail arrives
later than the White Wagtail, stays a shorter time in central

Abstract

Sweden and starts the migration towards tropical Africa
just before finishing the moult in the middle of August.
Swedish White Wagtails winter in the east Mediterranean,
arrive almost a month earlier and leave a month later. It is
difficult to compare the present results with data from
other partof Europe as there are plenty of misrepresentations
published some decades ago and quoted in later works.
Therefore, methods of moult data evaluation are also
briefly discussed.

Jan Sondell, Klovervigen 11, S-178 35 Ekero, Sweden.

Received 1 June 1993, Accepted 15 November 1993, Edited by A. Lindstrom

Introduction

Moult studies have been carried out at Kvismare
Bird Observatory (59.10 N/15.25 E) since 1973.
About 5 000 registrations of adult birds in moult
have been collected in the area in 1973-1992. Many
interesting questions can be illuminated based on
these moult descriptions. In this paper I compare the
moult period and moult speed of the White Wagtail
Motacilla a. alba and the Yellow Wagtail M. f. flava
and discuss possible differenses in moult strategies.

Methods and material

At Kvismaren the moult status is registered on a
special form which shows a schematic wing and tail
of a passerine (Sondell 1977). During examination,
the lengths of growing feathers of the left wing
(primaries, secondaries and tertials) and of the whole
tail are marked on the form. Full length feathers are
denoted old or new. The form is later evaluated and
the length of each new and growing feather is

estimated in tenths of a fully developed one. A
missing feather is given a length of zero. These
estimates are then summarized separately for each
of the three wing feather categories and the tail. The
tail feather sum is divided by two to correspond to
one wing. The number of "wing” feathers is the sum
of primaries and secondaries.

The Kvismaren registration system can roughly
be compared to the B.T.O. scoring system (cf. Ginn
& Melville 1983) but has a higher resolution, and the
image notation should reduce the risk of making
errors.

The material analysed here consists of dataon 558
White and 78 Yellow Wagtails in active wing moult
collected in the years 1973-1992. Some of the birds
were trapped twice during moult, making it possible
to calculate moult speed of individual birds.

The main aim of this evaluation is to estimate the
mean moult duration for the individual birds.
Therefore Timeis used as the dependent variable (Y)
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Fig. 1. Stage of moult (new primaries and secondaries summarized in tenths) over time for White Wagtail and Yellow
Wagtail. The retraps after a week or more are connected with lines and the regression (wing on time) is shown as a line
of short dashes. The time axis is divided in 10-days periods with start on 20 June.

Ruggningsstadium (nya hand- och armpennor summerade i tiondelar) 6ver tiden for siidescirla och guléirla. Arel_'f(‘ingster
efter en vecka eller lingre tid dr sammanbundna med heldragna linjer. Den streckade linjen dr regressionslinjen med
datum som beroende variabel. Tidsaxeln dr uppdelad i 10-dagarsintervall med start 20 juni.

in the regression functions (but shown on the x-axis
in Fig. 1) and Wing (number of new primaries and
secondaries) as the independent variable (X) (y-axis
in Fig. 1).

How the wagtails perform their moult can also be
illustrated by showing how many useable flight
feathers there are during the moult and how many
feathers that are growing at the same time. Useable
is defined as the sum of old and new feathers in the
stage 0.5 (half-grown) or longer. When at least half-
grown I assume that the wing feathers start to
contribute to the flight capacity of the birds.

Breeding seasons are defined as cold if the mean
temperature sum for April, May and June deviated
more than -3 °C from the normal and as warm if the
mean temperature sum deviated more than +3 °C
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from the normal. The temperature was mesaured by
SMHI at Ekeby-Almby in 1973-1988 and at Orebro
in 1989-1992. According to this definition the cold
years were 1987 (-4.2°C) and 1991 (-6.7 °C), and the
warm years were 1988 (+6.6 °C), 1989 (+3.4 °C),
1990 (+5.2 °C) and 1992 (+4.6 °C).

Results

Moult period and speed of moult

Fig. 1 shows scattergrams of the stage of wing moult
over time. The retraps are connected with lines. The
first degree (linear) regression line for time on wing
moult is also shown. In Table 1 different regression
functions are presented to illustrate the moult period
and the moult speed of the two wagtail species. The



Table 1. Moult periods for the wing and primaries of White Wagtails and Yellow Wagtails in 1973-1992. Three different
regressions were calculated: first degree (linear), second degree (quadratic) and third degree function.

Ruggningsperioder for vinge och handpennor hos scidescirla och guléirla 1973-1992. Tre olika regressioner berdiknades:
forsta grads (linjir), andra grads (kvadratisk) och tredje grads funktion.

Moult Duration Number Corr.

Criterium Start End in days of birds coef, %

Ruggning Langd Antal Korr
Kriterium Start Slut i dagar Jaglar koeff, %
White Wagtail Sddesdrla
Wing (primaries and secondaries) Vinge (hand- och armpennor)
All linear Alla linjdr 14 July 7 Sept. 55.2 558 87
All second Alla andragrad 15 July 8 Sept. 553 558 87
All third Alla tredjegrad 14 July 9 Sept. 57.5 558 87
Linear Linjéira
Males Hanar 9 July 6 Sept. 59.4 128 88
Females Honor 17 July 2 Sept. 46.6 121 78
Cold years Kalla ar 14 July 4 Sept. 52.1 62 83
Warm years Varma dr 13 July 3 Sept. 52.0 49 85
Primaries only Enbart handpennor
Linear Linjdr 9 July 1 Sept. 52.7 558 85
Second Andragrad 17 July 27 Aug. 51.0 558 86
Third Tredjegrad 13 July 8 Sept. 57.0 558 87
Yellow Wagtail Gulirla
Wing (primaries and secondaries, linear) Vinge (hand- och armpennor, linjéir)
All Alla 7 July 11 Aug. 35.1 78 81
Males Hanar 7 July 11 Aug. 34.7 35 74
Females Honor 8 July 13 Aug. 355 24 82
Primaries only Enbart handpennor
Linear Linjdr 5 July 6 Aug. 30.6 78 81
Second Andragrad 7 July 8 Aug. 31.8 78 81
Third Tredjegrad 7 July 10 Aug. 333 78 82

material is separated into males and females, and for
the White Wagtail also into the cold and the warm
breeding seasons.

The mean duration of the wing moult according to
the linear regression is 55 days in the White Wagtail
and only 35 days in the Yellow Wagtail. According
to the same regression, the primary moult lasts 95%
of the time of the wing moult in the White Wagtail
and 87% of that time in the Yellow Wagtail. Similar
figures are obtained for second and third degree
regressions (Table 1).

In the White Wagtail, the wing moult of the
female is faster than that of the male. It takes only 46
days for the females compared to 59 days for the
males according to the linear regressions. The Yellow
Wagtail data set is small but the difference between
sexes is obviously much smaller. Temperature did

not have any influence on the start or speed of the
moult of the White Wagtail in this study.

There were 30 White Wagtails retrapped after 1 to
55 days. The wing moult duration calculated from
the retraps gives a figure of 65 days. There were only
3 Yellow Wagtails retrapped.

Relationship between wing feather tracts

Fig. 2 shows the moult stage of the secondaries,
tertials and tail in relation to the primaries. The
sequences are about the same in both species. The
moult of the tertials and tail starts in stage 0-3 new
primaries, and the moult of the secondaries starts in
stage 3-5. The moult of the tertials is finished in stage
5-7 primaries, and that of the tail in stage 8-9
primaries. The secondaries are in stage 5-6 when all
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Figure 2. Moult stage for secondaries, tertials and tail in relation to the primaries (new feathers summarized in tenths)

for White Wagtail and Yellow Wagtail.

Ruggningsstadium for armpennor, tertialer och stjéirt i forhdllande till handpennor (nya pennor summerade i tiondelar)

Jor sddesdrla och guldrla.

primaries are full-grown. The moult of secondaries
is speeded up after the tertials and tail are fully
grown.

Available number of usable feathers during moult

The number of useable feathers is presented in Table
2. In both species a mean of about 12.4 (83%) of the
15 wing feathers (primaries and secondaries) are
available. The lowest number is 10.8 (72%) for the
Yellow Wagtailand 11.7 (78 %) for the White Wagtail
in the stage 9-10 new wing feathers. If also the
tertials and the tail are added, a mean of 15.7-19.2 of
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the nominal 24 feathers remains during the moult of
the two species. The figures indicate a somewhat
more reduced number of feathers in the Yellow
Wagtail compared to the White Wagtail. The number
of feathers in simultaneous moult is also a bit higher
in the Yellow Wagtail than in the White Wagtail.

Sequence of moult

The moult of primaries starts with the innermost and
ends with the outermost feather. The moult of the
secondaries starts with the outermost and ends with
the innermost. The tertials are shed as shown in



Table 2. Mean number of usable (at least half-grown) wing feathers and mean number of feathers in moult at the same time
in the White Wagtail and Yellow Wagtail. P+S=primaries and secondaries, All=P+S+ tertials + rectrices, N=number.

Medeltal anvéindbara (minst halvvuxna) vingpennor och medeltal pennor i ruggning pd samma gang hos sddesdrla och
guldrla. P+S=hand- och armpennor, ALL=P+S+ tertilaler + stjirtpennor, N=antal.

Usable Anvdndbara

In moult 7 ruggning

P+S All P+S All
mean lowest mean lowest mean highest mean highest
medel  ldgst medel  ligst medel  hogst medel  hogst
White Wagtail Sédesdirla 12.5 11.7 19.2 17.3 2.6 3.8 39 52
stand. dev. N=545 1.0 0.7 2.4 1.6 1.1 1.0 1.4 1.2
Yellow Wagtail Guldirla 12.3 10.8 18.6 157 3.2 4.5 4.0 6.0
stand. dev. N=78 1.1 0.4 25 1.5 1.4 0.9 1.6 1.0

Table 3. The tertial to be shed first is normally
number 8, and then the other two (7+9) are shed at
about the same time in both species.

In Table 4 the moult pattern of the tail is shown.
The tail feathers were normally shed symmetrically.
The sequence was thus the same in each half of the
tail. If two or three feathers were estimated to be shed
at the same time, 0.5 or 0.33 was added to the order
percentage in the table. The two species have the
same general shedding pattern. The central pair of
tail feathers is shed first followed by the outer pair
(6) or pair number 2, almost at the same time (Table
4). It varies from individual to individual which pair
of feathers should be dropped second. After that pair
4 and 5 or 5 and 4 are shed almost at the same time.
Number 3 is the last pair to be shed.

Discussion

Evaluation models and quality of data sets

Moult evaluation is normally performed by regres-
sion techniques or by fitting a (straight) line to a
plotted sample of observations. To obtain a good

estimation, the observations must be well distributed
over the moult period. This could be difficult to
achieve and therefore other evaluation methods have
been suggested. Underhill & Zucchini (1988)
presented amathematical model based on the feather
mass of each primary and Bensch & Grahn (1993)
suggested a method based on the assumption that
birds moulting with different speed have a
corresponding variation in raggedness (amount of
growing feathers).

The method of Underhill & Zucchini (1988)
requires that the catching efficiency is not affected
by the moult. This requirement is not fulfilled when
using mist nets (Haukioja 1971a) as we do at
Kvismaren. The method of Bensch & Grahn (1993)
is yet only tested on Willow Warbler Phylloscopus
trochilus in a subalpine area and needs calibration by
many retraps. Therefore the regression technique is
today the only easily available and realistic evaluation
alternative for the moult of wagtails at Kvismaren.

When, as in this study, the aim is to estimate the
mean moult duration for individual birds, a regres-
sion of time (date) on wing (Model 1) is appropriate.

Table 3. Moulting pattern of the tertials and the percentage of White Wagtails (N=216) and Yellow Wagtails (N=38)

shedding the feathers in different orders.

Ruggningsmaonster for tertialer samt den andel scidescirlor (N=216) och gulirlor (N=38) som tappar pennorna i olika

ordning.

First shed Forst tappad Last shed Sist tappad
Tertial no. Tertial nr 7 8 9 7+8 849 7 8 9 7+8 7+9 849
White Wagtail, % 3 74 3 5 12 16 1 36 2 42 2
Scidescirla, %
Yellow Wagtail, % 11 82 3 - 5 16 - 18 - 63 3

Guléirla, %
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Table 4. Moulting pattern for the tail. 1(90) and 6(50) means that feather number 1 is dropped first on 90% of the birds
and feather 6 is dropped second on 50% of the birds etc. White wagtail: N=340, Yellow Wagtail: N=53.

Ruggningsménster for stjcirt. 1(90) och 6(50) betyder att penna nummer 1 fiills férst hos 90% av faglarna och penna 6
falls ddrefter hos 50% av faglarna etc. Scideséirla: N=340, Guldrla: N=53.

Shedding order Fdllningsordning

1 2 3 4 5 6
Most common order Vanligaste ordning
White Wagtail Sddescrla 1(90) 6(50) 2(50) 4(51) 5(41) 3(81)
Yellow Wagtail Guldrla 1(90) 2(49) 6(49) 4(80) 5(55) 3(75)
Second most common order Ndst vanligaste ordning
White Wagtail Sédesdrla 1(90) 2(40) 6(38) 5(43) 4(40) 3(81)
Yellow Wagtail Guldrla 1(90) 6(37) 2(32) 4(80) 5(55) 3(75)

In older literature results based on regressions are
often presented with wing (or primary) score as
dependent and time as independent variable. In that
case the result will estimate the mean moult period
for a population (Model 2). Obviously the latter
model will generate a longer time value than the
former (cf. Kasparek 1980, Ginn & Melville 1983).

Many authors have not been aware of this important
difference as their calculations have generated
reasonable results. Lack of material at the start and
end of the moult will give a too short estimate of the
period. Such lack of data occurs especially in
nationwide materials, e.g. the ”1970 moult enquiry
in Finland” (Haukioja 1971b) and the "BTO Moult
Enquiry” (discussed by Ginn & Melville 1983, p.
31). The specific problem is that the inadequate
model and an incomplete data set tend to compensate
each other to an unknown degree, still producing
reasonable estimates. Nationwide data also suffer
from the inclusion of different populations with
possibly different moult timings. Atlocalities where
continual ringing is performed over the whole moult
period, such as at Kvismaren, these problems are
less prominent.

The White Wagtail material from Kvismaren is
rather big but the Yellow Wagtail material is small.
The representation over the normal moult period is
fairly good for White Wagtail butno Yellow Wagtails
were caught after 12 August. Very few Yellow
Wagtails with almost completed moult have been
caught at all (one with 14.7 new wing feathers on 9
August and one with 14.1 new wing feathers on 12
August). It is obvious that the Yellow Wagtails
migrated southwards as soon as, or even before, they
had finished their moult in mid August. This
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conclusion is supported by migration figures from
Ottenby at southern Oland and Falsterbo in SW
Scania (Edelstam 1972, Ulfstrand et al. 1974). The
migration starts before the middle of August at both
localities.

Moult period and moult pattern

A first degree or linear model on primaries, or a
straight line "fitted by eye” (Ginn & Melwille 1983),
is simple but not correct in theory since the rate of
change of the primary moult score is slower at the
start and particularly at the end of the moult, thus
underestimating the duration of the moult. The slower
growth of the primaries towards the end of the moult
depends on the fact that the moult of tertials, tail and
secondaries also is in progress at this stage. If only
the primaries are used a second degree model may
give a better fit, particularly towards the end of the
moult period, and hence a better estimate of the end
date of the moult period. In order to obtain better
estimates of both the start and end of moult, a third
degree function is the theoretically best one among
the simple polynoms.

In Table 1 the results calculated by using the three
different regression functions are presented. When
the moult score of the wing (both primaries and
secondaries) was used the estimates of starting and
ending dates, and hence moult duration, were almost
identical. Using only primaries, however, produced
rather different estimates. For the primaries, it was
only the third degree regression that gave almost the
same date estimates as the whole wing. Consequently,
for the wagtails, the best regression estimation of the
wing moult duration is obtained using both primaries



and secondaries on time. A first degree (linear)
model is in that case sufficient, which I have shown
to be valid also for other passerines (Sondell 1977,
Sondell & Schildt 1985).

It can be seen from Table 1 that although the date
estimates by the three functions were rather different
if only primary scores were used, the correlation
coefficients were very similar. In fact, it is difficult
to judge only from them which function that gives
the best fit. This is because it is only for those points
in the scattergram that represent the beginning and
end of the moult that the different functions give
different results, whereas for the vast majority of
points representing the middle section of moult
scores, the three functions give about the same fit.
This sensitivity of different models when using only
primaries is a further argument for always using the
whole wing when estimating wing moult duration
and timing.

The linear regression method gives a shorter wing
moult duration (55 days) than the retraps (65 days)
for the White Wagtail at Kvismaren. Such a result
was not unexpected and accords with results from
otherspecies (Sondell 1977, 1987, Sondell & Schildt
1985). A combination of different factors is the
probable explanation. The probability of retrapping
a bird in slow moult compared to one in fast moult is
of course greater. Futhermore, the regression function
may somewhat underestimate the period since
continuous ringing only lasts from about 25 June to
20 September. Catching and handling the birds may
also delay the moult to some extent (Newton 1967
and own unpublished results) but this has not been
the case for the White Wagtails at Kvismaren as no
difference in moult speed was found between retraps
after 1-5 (n=9) compared to 5-55 days (n=21).

In the White Wagtail males spend 27% more time
in moult than females. The Yellow Wagtail data are
not sufficient for such an analysis but the high speed
of moult makes it unlikely that there will be any
greater difference between the sexes. The mean
starting date for the males of the White Wagtails is
significantly (t-test, N=249, p<0.001) earlier than
that for the females. An analysis of the moult of the
Reed Bunting Emberiza schoeniclus and Willow
Warbler at Kvismaren (Sondell 1993) showed that
the female also in these species starts later than the
male and has a faster moult. The same resulthas been
obtained earlier for the Chaffinch Fringilla coelebs
(Sondell & Schildt 1985). It is beleived that in
general more males than females remain unmated in
apopulation. That could contribute to a longer moult
time as such males are free to start the moult earlier

than the females of which most are occupied by
breeding activities.

The Reed Bunting and Willow Warbler also start
the moultsignificantly earlierin years with a warmer
breeding and moult period but no such effect could
be found for the White Wagtail. The first two species
have only one clutch while the White Wagtail often
has two clutches. In a year with a warm and early
breeding period, the latter probably spends more
time on breeding (see also below).

Both the White Wagtail and the Yellow Wagtail
shed the different types of feathers very regularly
and in the same sequence. The most significant
difference between the species is the speed of the
moult (Fig. 2, Table 2-4). The Yellow Wagtail
finishes the moult after 35-40 days (the duration is
probably a bit underestimated by the regression
function) and the White Wagtail finishes it after 55-
65 days. Thus the White Wagtail in general uses as
much as 60% more time for the moult (Fig. 1).

In southern Scania the Yellow Wagtail starts its
wing moult at the end of July (Lundwall & Persson
1984) and moults with about the same speed as at
Kvismaren. The moultis finished at the beginning of
September. The moultis about equally rapid in both
areas of Sweden but is carried out three weeks later
in Scania. In Finland the Yellow Wagtail moults its
primaries in 40 days according to Lehikoinen &
Niemeld (1977). The result is obviously based on
Model 1 (time on wing) but no original data were
presented. In Britain the Yellow Wagtail arrives in
the end of April (Witherby et al. 1952), whichis 10-
15 days earlier than in central Sweden. The mean
starting date for primary moult is 19 July and the
finishing date is 31 August. The duration is 43-45
days (Hereward 1979, Model 1). The B.T.O. data
suggest 45 days (Ginn & Melville 1983, fitted by
eye).

The Yellow Wagtail generally rears two broods in
England (Witherby et al. 1952) and possibly also in
Scania (Lundwall & Persson 1984). In northwestern
Europe there is obviously a variation in the start and
duration of the moult for different populations of
Yellow Wagtails. The species obviously adapts the
breeding and moult periods to local conditions e.g.
to temperature, daylength and food.

The large BTO material on primary moult of Pied
Wagtails Motacilla a. yarrelli suggests a duration of
55 days, with no difference between sexes (Ginn &
Melville 1983, fitted by eye). Unfortunately the
main set of observations are hidden behind a grey
area in their scattergrams. Therefore it is impossible
to judge if their "fitting by eye” looks reasonable or
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not. In Holland the primary moult of White Wagtails
lasts for 68 days according to retraps (Jukema &
Ripema 1984). For White Wagtails in Scotland,
Galbraith (1977) concluded a primary moult period
of 73 days (quoted without comments on the type of
model by Ginn & Melville 1983), but using Model
2 (wing on time). Judged from his scattergram, the
primary moult duration was about the same as in the
B.T.O. data (55 days). In Finland, Haukioja (1971a)
found a primary moult duration of 45-50 days based
onanincomplete material and a Model 2 calculation.

It is very difficult to compare the Kvismaren
White Wagtail moult duration to data from other
parts of Europe because of the uncertainties in the
older materials. There is obviously a need for a
reevaluation of all older works in this field. In the
future, original observations ought to be published
without hiding zones. Probably the White/Pied
Wagtail has about the same wing moult duration of
55-65 daysin different areas in northwestern Europe
as it has at Kvismaren. The figures from Holland
indicate this.

Moult strategies in relation to annual cycle

The White Wagtail arrives in central Sweden in the
middle of April and departs in the middle of Septem-
ber. The Yellow Wagtail arrives in the beginning of
May and departs in the middle of August. The White
Wagtail stays in Sweden for about 150 days but the
Yellow Wagtail only for about 100 days. The White
Wagtail winters in the east Mediterranean and the
Yellow Wagtail in the savannah part of West Africa
(SOF 1990). The stay on the breeding grounds at
Kvismaren is occupied by the activities presented in
Table 5. The Yellow Wagtail rears only one brood
with time only for a replacement clutch if the first
one is lost. The White Wagtail rears two broods or at
least has time enough for a second one, though if it
loses the first clutch there will probably be only a
single brood that year.

Why is it necessary for the Yellow Wagtail to be
in a hurry, compared to the White Wagtail, to leave
the breeding grounds in early autumn? The migra-
tion route of the Yellow Wagtail is much longer and
involves a passage of the Sahara. To be able to keep
its time-table for the rest of the winter, the Yellow
Wagtail probably has to leave in the middle of
August. Perhaps the feeding conditions deteriorate
in the Mediterranean area after the second half of
September (when they pass Gibraltar; Finlayson
1992) so that they would not be able to build up
sufficient fat deposits for the passage of the Sahara
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Table 5. Estimates of time (days) for different annual
activities of White Wagtails and Yellow Wagtails during
their stay at Kvismaren, Central Sweden.

Uppskattad tidsfordelning (dagar) pa olika arliga aktivi-
teter for siidescirla och guldirla vid Kvismaren i mellersta
Sverige.

Activity White  Yellow
Aktivitet Séidesdirla  Guldrla
Mating, nest building etc. 20 15
Parning, bobyggnad etc.

Breeding inc. replacement and

second clutch 60-65 45-50
Hiickning inkl. omldggningar och

andrakullar

Moult 55-65 35-40
Ruggning

Days left before departure 5-10 0
Dagar éver fore hostflyttning

Total Totalt 150 100

later on. The explanation for the early departure
could of course also be deteriorating food resources
in Sweden or an adaptation to an optimal arrival time
in the wintering quarters south of the Sahara.
Whatever the cause, the Yellow Wagtail has the
strategy to speed up its moult as much as possible
like many other passerines wintering in the tropics
(Hasselquist et al. 1988) and to start migration
before the last wing feathers are fullgrown.

A very similar difference in moult and migration
strategies is found between the Ortolan Bunting
Emberiza hortulana and the Yellowhammer E.
citrinella, two species of the same genus breeding at
Kvismaren. The Ortolan migrates to tropical Africa
in August like the Yellow Wagtail, and the
Yellowhammer winters in northern Europe. The
moult of the Yellowhammer takes about 75 days
(Sondell 1989). There are only a few Ortolans exami-
ned at Kvismaren, but the only two from August
both had suspended their moult of secondaries, one
after 2 and the other after 4 new feathers! Suspended
moult of secondaries was also reported by Svensson
(1984). Thus, suspended moult until later in the year
may be a general strategy in the Ortolan and is
another solution when the time for moult is limited
or an early departure is favourable for some other
reason.

Contribution No. 76 from Kvismare Bird Observatory.
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Sammanfattning

Ruggningsstrategier hos sddesdrla och guldirla i
mellersta Sverige

Metod och resultat

I Kvismaren har ruggningsstudier pagatt i 20 ar.
Ungefir 5 000 registreringar av adulta faglars rugg-
ning har utforts och méanga intressanta fragor kan
belysas med detta material. Man kan, som redovisas
hir, jimfora tva nérbesliktade faglars ruggnings-
strategier. Totalt har under dren 1973-1992 558
sddesdrlor och 78 guldrlor i aktiv vingruggning
undersokts. Metoden vid registrering och bearbet-
ning har beskrivits tidigare (Sondell 1977).

Vid regressionsberdkningarna har tid (datum) an-
vints som beroende (Y) och vingens ruggnings-
stadium som oberoende variabel. Pd sa sitt kan
ruggningsperioden berdknas som ett medeltal for
individerna (modell 1). Kastas variablerna om far
man istéllet ett virde for hur ldnge ruggningen pagér
inom populationen (modell 2).

I Tabell 1 redovisas en jimforelse mellan olika
regressionsmodeller (forsta, andra och tredje gra-
dens ekvationer) och vidare jimfors resultaten nér
man anvénder antingen enbart handpennorna eller
hela vingen.

I Tabell 1 redovisas materialet ocksa uppdelat pa
vissa urvalskriterier. Enligt den linjéra regressions-
berikningen ruggar sidesdrlorna pa 55 och gulédrlorna
pa 35 dagar. Aterfingsterna av sidesirlor ger hela
65 dagars ruggningsperiod. Hanar av sddesdrlaruggar
pa 59 och honor pa 46 dagar (Tabell 1). Ingen
skillnad i ruggningshastighet erholls vid uppdel-
ning pa varma och kalla sésonger.

Ruggningens forlopp for de tva arterna dr mycket
lika. I'stadiet -2 byttahandpennor borjarruggningen
av tertialer och stjirt och i stadiet 4-5 handpennor
borjar armpennorna bytas. Tertialerna &r
fardigruggade efter 5-7 handpennor, stjérten efter 8-
9 och armpennorna &r i stadium 5-6 nédr hand-
pennorna ir klara. Under ruggningen kan i genom-
snitt 83% av vingpennornas yta anvindas (Tabell 2).
Som ldgst i stadiet 9-10 bytta vingpennor finns 72%
tillgdngliga for guldrlan och 78% for sddesirlan. I
genomsnitt ruggar sddesérlan 2,6 och gulérlan 3,2
vingpennor samtidigt.

Handpennorna fills i normal ordning med den
innersta handpennan forst och den innersta arm-
pennan sist. Av tertialerna fills den mellersta vanli-
gen forst och de tva andra ungefar samtidigt direfter
(Tabell 3). Av stjartfjadrarna félls det mellersta (1)
paret forst, foljt av de yttersta (6) eller det nést
mellersta (2). Sist fills par nr 3 (Tabell 4).
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Diskussion

Huvudsyftet med utvirderingen har varit att beriikna
ruggningstiden i medeltal for individerna (modell
1).Idldrelitteratur presenteras ofta resultat baserade
paregressioner med vingens ruggningsstadium som
beroende variabel (modell 2). Da erhalls ruggnings-
periodens langd for populationen. Dessa resultat har
dnda ofta varit rimliga beroende pa att materialet
ocksa varit ofullstdndigt. Dessa tva fel har sedan
tagit ut varandra i okdnd grad. Sirskilt landsomfat-
tande insamlingar av ruggdata fran ringmérkare,
som t.ex. i Finland och England, blir litt lidande av
att det fattas data under delar av ruggningsperioden.
Pa lokaler ddr ringmérkning bedrivs dagligen under
hela ruggningsperioden finns stérre forutsittningar
att insamla ett fullstindigt material.

Materialet fran Kvismaren r tillrdckligt stort for
sddesdrla men ganska litet for guldrla for att belysa
ruggningsforloppet. Representationen over rugg-
ningsperioden ir relativt god, men for gulirla finns
inga faglar fangade senare dn 12 augusti och ingen
medmer dn 14,7 vingpennor bytta. Tydligen stricker
guldrlan soderut innan den ruggat helt fardigt. Detta
bekriftas av uppgifter om strickperioder fran Ottenby
och Falsterbo.

JamforelseniTabell 1 visarattde olikaregressions-
modellerna ger olika resultat om man anvénder
enbarthandpennorna forattbeskriva vingruggningen.
Om man dédremot anvénder hela vingen spelar
regressionsmodellen ingen roll och man kan da
anvidnda den enkla linjdra anpassningen.

Regressionsmetoden ger kortare ruggningsperiod
an dterfangsterna for sidesirla. Detta kan ha flera
skil. Dels ér det storre mojlighet att aterfanga lang-
samt ruggande individer. Ringmérkningen bedrivs
ocksd mindre intensivt fore 25 juni och efter 20
september. Representationen dr alltsa lite sdmre i
borjan och slutet av ruggningsperioden.

Hanen av siddesirla utnyttjar i genomsnitt 27%
lingre tid &dn honan for ruggningen. I materialet
ingér troligen en del icke parade hanar som startar
tidigt och sedan inte har sa brattom. Liknande skill-
nader mellan konen har tidigare noterats bl.a. for
sdvsparv, lovsangare och bofink. De tvé forstnimnda
arterna har ocksa startat tidigare varma varar med
tidig hdckningsstart. En sadan anpassning har inte
kunnat konstateras hos sddesdrlan, mojligen darfor
att arten lagger tva kullar.

Bada drlearternas ruggning dr mycket regelbun-
den och forloppen dr mycket lika. Den storsta skill-
naden dr ruggningsperiodens ldngd, 35-40 dagar for
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gulédrlan och 55-65 dagar for sddesédrlan. Den senare
arten behover alltsa 60% langre tid for sin ruggning.

[ sodra Skane borjar gulédrlan sin vingruggning
forst i slutet av juli och ruggar sedan lika fort som i
Kvismaren. I Finland tar handpennruggningen 40
dagar och borjar ungefir vid samma tid som i
Kvismaren. I England ruggas handpennorna pa ca
45 dagar och ruggningen borjar omkring 19 juli. I
England och mojligen i Skdne har gulérlan tva
kullar. Tydligen har olika populationer av gulirla i
Nordvisteuropa anpassat hickningsperioden till lo-
kala forutsdttningar nér det géller t.ex. temperatur,
dagldngd och foda.

Utifran ett stort materialet av engelsk sddesirla
(Ginn & Melville 1983) bedoms handpenne-
ruggningen ta ca 55 dagar, ingen skillnad kan spéras
mellan konen. Det mesta av originalmaterialet 4r i
redovisningen doltav en grazon sa det dr omaojligt att
avgora hur det #r fordelat. Ovriga europeiska upp-
gifter har varierande kvalitet. Manga hérleds som
ndmnts ovan enligt modell 2. Tyvérr blandar Ginn &
Melville uppgifter enligt olika modeller utan att det
framgar vilket som &r vad.

Troligen varierar sidesirlans ruggningstid inte sa
mycket i Nordvisteuropa. Det mesta talar for en
vingruggning pa 55-65 dagar som i denna undersok-
ning.

Guldrlan stannar i Sverige ca 100 dagar och séde-
sdrlan 150 dagar (Tabell 5). Guldrlan hinner bara
med en kull i Kvismaren medan siddesérlan har tid
for tva. Varfor har gulédrlan sa brattom? Gulédrlan
flyttar till savannomradet i Viistafrika och har alltsa
bade en ldngre och besvirligare strackvig dn sidde-
sdrlan, som bara ska till 6stra Medelhavsomradet.
Troligen dr det sd att gulidrlan for att halla sin
tidtabell behtver kommaivig fran mellersta Sverige
imitten av augusti. Guldrlans strategi dr darfor att att
rugga sa snabbt som mdojligt och paborja flyttningen
innan de sista nya fjadrarna ir helt utvéxta, medan
sidesdrlan inte gor sig ndgon storre bradska.

Vid Kvismaren hickar ocksa gulsparv och orto-
lansparv. Gulsparven Overvintrar i Nordeuropa
medan ortolanen likt guldrlan flyttar till tropiska
Afrika. Gulsparvenruggar paca75dagar. Av ortola-
ner #r bara ndgra fa ruggningsundersokta. De tva
som fangats i augusti hade bada avbrutit ruggningen
efter 2 respektive 4 bytta armpennor! Detta antyder
att ortolanen inte byter alla fjddrar i Kvismaren utan
sparar nigra till senare under ret, ett annat sétt alltsa
att snabbt bli klar infor flyttningen.

Meddelande nr 76 fran Kvismare fagelstation.
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Age dependent variation in wing length of Bearded Tits Panurus

biarmicus

BO NIELSEN

I have studied the increase of wing length among Bearded
Tits from their juvenile plumage to their autumn plumage.
Theincreaseis large, 8.5% for males and 7.3% for females.
During 1992 1 obtained data on several other feather
measurments of these two plumages in order to find the
ecological background of the increase in wing length.
From juvenile plumage to autumn plumage tail length
increased with 14-16%. There were also an increase in
feather mass. The average mass of the innermost primary
was 3.32 mg in juveniles and 4.10 mg in their autumn
plumage. Indices of wing pointedness and aspect ratio

Abstract

show that adults grow a more pointed wing than juveniles.
Different hypotheses to explain the age related increase in
wing length are discussed. I argue that the shorter wings in
juveniles is an evolutionary adaptation. The reason should
be to bring down the time until fledging in order to reduce
the risk of predation. I could find no data in favour of the
alternative hypothesis, that starvation of nestlings reduces
the growth rate of feathers. Moreover there might also be
different wing length optima for juvenile and adult birds.

Bo Nielsen, Lindrothsgatan 28, S-703 67 Orebro, Sweden
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Introduction

A common feature among passerines is that their
wing length increases with age, especially after their
first moult. There might be two proximate reasons
for this phenomenon. The shorter wing length in
juveniles compared to adults can depend either on a
selection against short winged individuals, i.e. short
winged individuals die in a higher degree than long
winged ones and there is no actual increase of wing
length, or on an actual increase of wing length for the
individual birds during their moult (Nilsson 1992).

If the second reason is valid, that the individual
birds have a shorter wing in their juvenile plumage
and increases it during the moult, then there can be
different reasons to that. One reason can be that the
access of food during the nestling time in many cases
is so low that the wing feathers cannot grow out to
their full length, i.e. there is a nutritional constraint
which forces the individual to develop a shorter
wing with a sub-optimal flying capacity (Slagsvold
1983). Anotherexplanation can be that the individual,

by allocating more energy to general development
rather than to flight feather growth, may shorten the
fledging time which could reduce therisk of predation
(Nilsson 1992). The flight-feathers, i.e. primaries,
secondaries and tail-feathers, are the last feathers to
be fully developed in a young bird and a shorter wing
length makes it possible for a juvenile bird to
minimize the time to fledging. Yet another
explanation can be an adaptation to different wing
length optima for juvenile and adult birds. A short
rounded wing increases the manoeuvrability while a
longer more pointed wing makes the bird more
efficient for flights over longer distances, forexample
during migration (Alatalo et al. 1984).

Juvenile as well as adult Bearded Tits Panurus
biarmicus undergo a complete moult during the
summer (Svensson 1992). The young birds then
show a pronounced increase in wing length.
Therefore, it is a suitable species to analyse the
ecological variables that may contribute to the gene-
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ral pattern of wing length increases observed in
passerines.

Methods

This study of the Bearded Tit during its moult from
juvenile plumage (age 1Y) to autumn plumage (age
1Y+) was carried out at Lake Kvismaren, a shallow
reed marsh 15 km SSE Orebro, South Central
Sweden. At Lake Kvismaren a daily ringing
programme is run from the end of June to the end of
September. The ringing is alternated between three
different sites. The majority of the Bearded Tits has
been captured in pure stands of reed at Killviken.
Besides the daily ringing routine, occasional trapping
of Bearded Tits have been carried out during May
and June in connection with studies of breeding
biology of other species of birds in the Kvismare
area.

This study covers the following set of data. The
wing length has been measured in all Bearded Tits
ringed at Lake Kvismaren between 1985 and 1992,
including recaptures made after completed moult
(n=1021). The increase of wing length of specific
individuals ringed as juveniles (age 1Y) before the
start of their moult and recaptured after completed
moult (age 1Y+) has been compared (n=45). In four
cases the same individual was recaptured more than
once and in these cases I used the average value of
the measurements. At Lake Kvismaren the wing
lengthis measured by the maximum method (Svens-
son 1984) to the nearest millimeter. Other
measurements are also made according to Svensson
(1984).

During 1992 we have also collected data on tail
length (n=287), complete wing formula (n=120) and
wing area (n=111). From the wing formula I have
calculated an index of wing pointedness (Heden-
strom 1989). First, the length of the longest primary
was set to zero. Then I measured the distance from
the tip of each primary to the tip of the longest
primary (see Svensson 1984). The primaries were
then counted with ascendent numbering. The index
of wing pointedness (WPI) is then WPI=(XP-ZD)/
W#100 (Hedenstrom 1989). P is the distance from
the tip of each proximal primary to the tip of the
longest primary up to and including the eigth primary,
D is the same distance for the distal primaries out to
and including the second primary and W is wing
length. Fromthe estimated wing areal have calculated
an aspect ratio (Pennycuick 1989) which is the wing
span squared divided by wing area. Differently from
Pennycuick, I have used the span of one wing
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squared divided with the area of one wing,
multiplicated with 2. Futhermore I have used mm
and mm? instead of m and m?. These methods both
give values which describe the form of the wing. A
higher value refers to a more pointed wing. In order
to study the quality of the feathers and to measure the
rate of growth in the flight feathers the innermost
primary was collected from some individuals (n=29).
The quality of the feathers has been estimated by
weighing them to the neareast 0.01 mg. The feathers
were dried in room temperature during one month.
Thereafter they were kept in sealed test-tubes. The
rate of growth was calculated by measuring the
average width of the 5 growth-bars which were
observed above and the 5 growth-bars observed
below 2/3 of the feather length from the base. In
some cases it was difficult to observe 10 growth-
bars. In these cases 9 or 8 growth-bars have been
used. A growing feather gets its growth-bars through

Table 1. Mean wing-length and tail-length for different
ages and sexes of Bearded Tits captured at Lake Kvismaren
between 1985 and 1992. The ages is given according to
(Svensson 1992). 1Y isabirdinjuvenile plumage and 1 Y+
is a bird in autumn plumage.

Medelvinglingd och medelstjértlingd hos skiggmesar
fangade i Kvismaren mellan 1985 och 1992, uppdelat pd
olika kon och dldrar. Aldrarna ges enligt (Svensson 1992).
1Y éir en fagel i juvenil drdikt, 1Y+ cir en fagel i hostdrikt.

Mean SD Number
Medel SD Antal
Wing length Vinglingd
Males (age 1Y) 58.01 1.37 254
Hanar (dlder 1Y)
Males (age 1Y+) 62,96 1.31 252
Hanar (dlder 1Y+)
Females (age 1Y) 57.05 1.36 256
Honor (dlder 1Y)
Females (age 1Y+) 61.21 1.39 259
Honor (dlder 1Y+)
Tail length Stjéirtiiingd
Males (age 1Y) 71.17 3.49 104
Hanar (dlder 1Y)
Males (age 1Y+) 82.71 2.66 45
Hanar (dlder 1Y+)
Females (age 1Y) 67.08 3.44 95
Honor (dlder 1Y)
Females (age 1Y+) 76.58 2.40 43

Honor (dlder 1Y+)
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Fig. 1. The distribution of wing length in
male Bearded Tits 1985-1992. Juvenile
birds are indicated by shaded bars, n=254
and birds in autumn plumage by open bars,
n=252.

Fordelningen av vinglingder hos hanar
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1985-1992. Fyllda staplar visar juveniler,
n=254 och ofyllda staplar visar faglar i
hostdrdkt, n=252.

Fig. 2. The distribution of wing length in
female Bearded Tits 1985-1992. Juvenile
birds shaded bars, n=256 and birds in
autumn plumage, open bars, n=259.

Fordelningen av vingléingder hos honor
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different pigmentation of the feather when growing
during daytime and nighttime. This means that one
light and one dark bar are equal to the growth in a 24
h period. For more detailes on methodology see
Grubb (1989) and Nilsson et al. (in press).

Both adult and juvenile Bearded tits undergo a
complete summer moult. After the moultis completed
itis not possible to separate juvenile individuals (age
1Y) from adults (age 1 Y+). According to moult data
collected on 24 individuals at Lake Kvismaren
between 1989 and 1991, the Bearded Tit mainly
moults from the middle of July to the middle of
September (Nielsen 1992). The sexes have been
analysed separately since these can be told apart by
the colour of their bills even on newly fledged birds
(Svensson 1992).

Results

Difference in wing length between the sexes

The Bearded Tit has a large variation in wing length
within the species. Unworn birds varies between 53

62 63 64 65

66 67

1985-1992. Fyllda staplar visar juveniler,
n=256 och ofyllda staplar visar faglar i
hostdrikt, n=259.

and 67 mm. There is no difference in the wing length
range between the sexes neither for birds in juvenile
plumage nor birds in autumn plumage. There is
however astatistically significant difference in mean
wing length (Table 1). Juvenile unmoulted males
have 1 mm longer wings than juvenile unmoulted
females ( t-test: t,,, = 7.90 P<0.001). In autumn
plumage the males have on average 1.8 mm longer
wing than the females (t-test: t,, = 14.69 P<0.001).

Difference in wing length before and after the sum-
mer moult
Both sexes of Bearded Tits show asubstantial increase
in wing length in connection with the summer moult
(Table 1, Fig. 1 and Fig. 2). The wing length then
incwases on average with 4.9 mm for males (t-test:
t.,, =41.50 P<0.0001) and with 4.1 mm for females
(t-test: t, , = 34.19 P<0.0001). Thus, the increase in
wing length is 8.5% for males and 7.3% for females.
To verify how well this corresponds with known
individuals, I have checked the birds which have
been measured as juveniles (age 1Y), and been
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Fig. 3. The increase in wing length of the
same individual measured as a juvenile and
in autumn plumage 1985-1992. Data
represents 25 males (O, numbering to the
right) and 20 females (®, numbering to the
left).

Vinglingdsdkning hos samma individ, upp-
mditt dels som juvenil och dels i hostdriikt

! 1985-1992. Data fran 25 hanar (O, antals-
markering till hoger) och 20 honor (e,
antalsmarkering till viinster).

Fig. 4. The distribution of tail length in
male Bearded Tits 1992. Juvenile birds
shaded bars, n=104 and birds in autumn
plumage open bars, n=45.
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recaptured and measured in autumn plumage (age
1Y+), after completed summer moult (Fig. 3). The
average increase in wing length for males is 4.8 mm
(SD=1.37,n=25) and for females 4.3 mm (SD=1.10,
n=20).

Difference in tail length in relation to sex and
summer moult

The males have 4.1 mm longer tail than the females
before moult and 6.1 mm longer tail after the sum-
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1992. Fyllda staplarvisarjuveniler, n=104
ochofyllda staplar visar faglari hostdrdkt,
n=45.

Fig. 5. The distribution of tail length in
female Bearded Tits 1992. Juvenile birds
shaded bars, n=95 and birds in autumn
plumage open bars, n=43.

Fordelningen av stjdrtlingder hos honor
1992. Fyllda staplar visar juveniler, n=95
ochofyllda staplarvisarfaglar i hostdrikt,
n=43).

86 83 90

mer moult (Table 1). As for the wing length, there is
a large increase in the tail length for both sexes in
connection with the summer moult. The tail length
of males was on the average 1 1.5 mm longer (16.2%)
after moult. For females the increase of tail length
was on the average 9.5 mm (14.2%) (Table 1, Fig. 4
and Fig.5). These increases are both highly significant
(males ¢t , = 22.0, P<0.0001; females t .. = 18.7
P<0.0001). The increase corresponds well with
known individuals which have been measured as
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(

Tail length in autumn plumage
mm

Fig. 6. The increase in tail length of the
same individual measured as a juvenile and
inautumn plumage 1992. Datarepresents 8
males (O, numbering to the right) and 3
females (@).

Stjéirtléingdsokning hos samma individ,

62 64 66 68 70 72 74 76 78 80 82

Tail length in juveniles (mm)

juveniles (age 1Y) and have been recaptured in
autumn plumage (age 1Y+). The average increase in
tail length for males is 12.8 mm (SD=2.68, n=8) and
for the females 10.7 mm (SD=2.62, n=3) (Fig. 6).

Age related difference in feather quality and feather
growth rate

The mass of a feather depends on how long it is and
how much feather mass it has per unit of length. An
ANCOVA with the mass as the dependent variable
shows that there is a significant effect of age
(F, ,,=68.9,P<0.001) as well as of length (F, ,,=7.28,
P=0.012). The feathers of the juvenile birds (age 1Y)
weighed on the average (+/-SE) 3.32 mg +/- 0.07
(n=11) while the correspondig value for individuals
in autumn plumage (age 1Y+) is 4.10 mg +/- 0.05
(n=18). These average values has been adjusted for
the effect of the length (Fig. 7).

The rate of feather growth was slightly higher for
the juvenile feathers than for the feathers which were
grown during the summer moult. The average rate of

84 86 88

uppmditt dels som juvenil och dels i host-
driikt 1992. Data fran 8 hanar (O, antals-
markering till higer) och 3 honor (@).

growth per 24 h for juveniles was 1.41 mm (SD=0.20,
n=10), and for the autumn plumage 1.28 mm per 24
h (SD=0.20, n=13). The difference was however not
significant (t-test: t, = 1.48, P>0.1).

Age related variation in wing area and wing
pointedness

Both index of wing pointedness and aspect ratio
increase from the juvenile plumage to the autumn
plumage, even though the individual variation is
high. The average index of wing pointedness for
juveniles is 11.64 (SD=3.56, n=58) and for birds in
autumn plumage 15.99 (SD=4.24, n=62). The
average aspect ratio for juveniles is 3.68 (SD=0.22,
n=54) and in autumn plumage 3.82 (SD=0.16,
n=62). The increase is in both cases significant
(pointedness of wing, t-test: t, , = 6.10 P<0.0001),
(aspect ratio, t-test: t, , = 3.87 P<0.001). For three
males, which wereringed as juveniles and recaptured
after completed moult, the full wing formula was
taken at all occasions. In two of the cases the area of

4,5 "- o 3 o o
o o o
43 1
]
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g & & e
“n 39 o Q ©
g e o Fig. 7. Weight versus length for the inner-
E ] most primary in juveniles and for birds in
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hostdrékt. Data fran 11 juveniler (®) och
Sfran 18 individer i hostdrikt (O).
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the wing was also taken. All these individuals showed
increased wing pointedness as well as aspect ratio.

Discussion

The present study clearly shows that individual
Bearded Tits acquire a longer wing length after their
first complete summer moult. This is demonstrated
both by the total material and by the recapture data
of individuals (Fig. 1, Fig. 2 and Fig. 3). Thus
selection against short winged individuals cannot
explain the shorter wings in juveniles compared to
adults.

There can be three different reasons to an actual
shorter wing length in juveniles. First, juveniles are
forced to grow a shorter wing because of nutritional
constraints in the form of different degrees of
starvation during the nestling time and shortly
afterwards (Slagsvold 1983). If so it is likely to
assume that the nutritional conditions for different
individuals have varied. This would probably have
resulted in a larger variation in wing length among
juveniles than among adults. This was not the case.
Instead, the data shows that juvenile birds (age 1Y)
and birds in autumn plumage (age 1Y+) form two
well defined groups of wing lengths, with a similar
varians for both age groups. The recapture data show
that short winged as well as long winged individuals
have a similar increase in wing length (Fig. 3). If the
increase in wing length was dependent on anutritional
constraint it would be likely to assume that a regres-
sion line in the recapture data (Fig. 3) would differ
from 1/1, since large and small individuals probably
are more exposed to starvation. This was not the
case, which speaks against nutritional constraints as
a proximal explanation to the general pattern of
shorter wings in juveniles compared with adults.

Secondly, the reason for the shorter wing length in
young birds can be an evolutionary adaptation where
the individual uses the available energy to speed up
its general development rather than flight feather
growth and thereby shorten the time to fledging
(Nilsson 1992). The low variation in wing length
among the different age groups (Fig. 1 and Fig. 2)
and the similar increase of wing length in short
winged and long winged individuals in the recapture
data (Fig. 3) indicate that this explanation is valid in
the case of the Bearded Tit. Furthermore, the lower
quality of the flight feathers, the shorter feathers
(Fig. 7) and the equal or higher growth rate in the
juvenile feathers compared to the adult ones indicate
that it is important to minimize the energy and time
consumption until fledging time.
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Thirdly, the reason for the shorter wing among
juveniles compared to birds in autumn plumage can
be an adaptation to different optima in wing length
(Alatalo et al 1984), i.e. juveniles have a short
rounded wing which increases the manoeuvrability
and birds in autumn plumage have a longer more
pointed wing, which is more efficient for flights over
longer distances. The index of wing-pointedness as
well as aspectratio increase after completed summer
moult, which indicate that the two groups of wing
length also may be an adaptation to different optima
of wing length. However, both indices on pointedness
and aspect ratio show a large overlap between
juveniles and adults.

Isuggest that the difference in wing length between
juveniles and adults depends on an evolutionary
adaptation for shorter wings in juveniles. The reason
may be that it is important for the juvenile Bearded
Tit to minimize the time as nestling or the time to
independence. An evolutionary contributory reason
can be that the parents save energy and time by
letting the nestlings in the first brood be independent
early, which facilitate the raising of a second brood.
An adaptation to different optimal wing lengths and
wing formulae for the two age groups might be an
additive cause to the shorter wing lengthin juveniles,
since the feathers of the juvenile plumage are only
used for short flights and during foraging, while the
feathers of the autumn plumage may be used also for
long flights, during the often extensive autumn
movements (Bjorkman & Tyrberg 1982, Nielsen
1992).

Acknowledgements

I will thank many persons at the university of Lund,
especially Staffan Bensch, Dennis Hasselquist, An-
ders Hedenstrom, Ake Lindstrom and Owe Persson
for invaluable help with ideas, views on the work
and working methods. Staffan Bensch together with
Lars Gotborn and Roger Gyllin have been very
helpful with comments on the manuscript. I also
acknowledge the staff at Kvismare bird observatory
whose help with the field work have made this study
possible. I will especially thank Robert Lager, Patrik
Rhonnstad and Orjan Ostman.

Contribution No. 77 from Kvismare Bird Observ-
atory.
References

Alatalo, R.V., Gustafsson, L. & Lundberg, A. 1984. Why
do young passerine birds have shorter wings than older
birds? Ibis 126:410-415.



Bjorkman, G. 1975. Skidggmesen (Panurus biarmicus) i
Takern. Var Fagelvéirld 34:296-310.

Bjorkman, G. & Tyrberg, T. 1982. Skiiggmesen i Sverige
1965-1979. Var Fagelviirld 2:73-94.

Grubb, T.C. Jr. 1989. Ptilochronology: feather growthbars
as indicators of nutritional status. The Auk 106:314-320.

Hedenstrém, A. 1989. Which wing-index should be used?
Ibis 131:154.

Nielsen, B. 1992. Skdggmesen i Kvismaren 1991. Faglar
i Kvismaren 7(2):2-7.

Nilsson, J.-A. 1992. Variation in wing lenght in relation to
sex and age of Marsh Tits Parus palustris. Ornis Svecica
2:7-12.

Nilsson, J.-A., Killander, H., & Persson, O. A prudent
hoarder: effects of longterm hoarding in the European
Nuthatch. Unpubl, accepted Behaviour ecology.

Pennycuick, C.J. 1989. Bird Flight Performance: a
practical calculation manual. Oxford University Press,
Oxford, pp. 10-14.

Slagsvold, T. 1983. Morphology of the Hooded Crow
Corvus corone cornix inrelation to age, sex and latitude.
J. Zool., Lond. 199:325-344.

Svensson, L. 1984. Identification Guide to European
Passerines, pp. 9-22.

Svensson, L. 1992. Identification Guide to European
Passerines, pp. 52-53, 232.

Sammanfattning

Aldersrelaterad ~variation i vinglingd —hos

skaggmesen Panurus biarmicus.

Det dr vanligt att tdttingar okar sin vingldngd med
tilltagande dlder, specielltefter den forstaruggningen.
Skidggmesen dr en ldmplig art for att analysera de
ekologiska forklaringarnatill den vinglangdsokning
som kan ses hos tittingar eftersom savil juvenila
som adulta skdggmesar genomfor en komplett rugg-
ning under sommaren. Ungfaglarna uppvisar da en
stor vingldngdsokning.

Jag har analyserat vinglingdsdata fran 1021
skdggmesar som ringmérkts och kontrollerats vid
Kvismaren mellan 1985 och 1992. Vidare har jag
insamlat uppgifter om stjéartlangd, fullstdndig ving-
formel och vingarea under 1992. Dessutom har den
innersta handpennan insamlats fran niagra individer
for att jamfora fjadrarnas tillviaxttakt och kvalitet.
Enskilda individers 6kning av vingldngden har fast-
stillts hos de individer vilkaringmérkts somjuvenila
(&lder 1Y) fore vingpenneruggningens start och kon-
trollerades efter genomford vingpenneruggning (al-
der 1Y+). Materialet dr uppdelat pa kon eftersom
dvennyligen flygga skidggmesar kan konsbestimmas
med hjilp av nidbbfirgen.

Resultat

Skiggmesen har en stor inomartsvariation i ving-
ldngd. Oslitna faglar varierar mellan 53 och 67 mm.
Det foreligger ingen absolut vingldngdsskillnad
mellan kénen hos vare sig unga individer eller hos de
i hostdrikt. Ddremot finns det en statistiskt sdker-
stilld skillnad i medelvingldngd (Tabell 1). Juvenila
oruggade hanar har 1 mm ldngre vinge &@n juvenila
oruggade honor. I hostdriakt har hanarna 1,8 mm
ldngre vinge én honorna. Bigge konen uppvisar en
betydande 6kning av vinglingden efter avslutad
sommarruggningen (tabell 1 samt fig. 1 och 2).
Vinglingden har dé 6kat i genomsnitt med 4,9 mm
(8,5%) for hanarna och 4,1 mm (7,3%) f6r honorna.
Detta stimmer vil med kinda individer som ring-
mirkts som juvenila (&lder 1Y) och kontrollerats i
hostdrikt (alder 1Y+) efter genomfoérd sommar-
ruggning (fig. 3). Okningen av medelvingldngden
for hanar ir 4,8 mm och for honor 4,3 mm. Hanarna
har 4,1 mm ldngre stjart #n honorna fore
sommarruggningen och 6,1 mm ldngre efter (tabell
1). I likhet med vingldngden okade stjéartlangden
signifikant for bidgge konen i samband med
sommarruggningen. Hanarnas stjartlingd var i ge-
nomsnitt 11,5 mm (16,2%) lingre. Honornas stjért-
ldngd var i genomsnitt 9,5 mm (14,2%) lingre (ta-
bell 1, fig. 4 och fig. 5). Okningen stimmer vél nir
man jamfor med kinda individer vilka ringmiérkts
som juvenila (dlder 1Y) och kontrollerats i hostdrikt
(&lder 1Y+). Medelokningen av stjartlingden for
denna grupp av hanar dr 12,8 mm och for honorna
10,7 mm (fig. 6).

Vikten pé en fjdder beror dels pa hur lang den ér,
dels pa hur mycket fjadermassa den har per lingden-
het. En ANCOVA med vikten som den beroende
variabeln visar att det finns en signifikant effekt av
savil alder som av ldngd. De juvenila faglarnas
(&lder 1Y) fjddrar vigde i genomsnitt (+/-SE) 3,32
mg +/- 0,07 (n=11) medan motsvarande virde for
individerihostdrikt (alder 1Y+) dr (4,10 mg+/- 0,05
(n=18). Dessa medelvirden &r justerade for langd-
ens effekt pa vikten (fig. 7).

Tillvixttakten var nagot hogre hos de juvenila
pennorna #n for pennorna som anlades under
sommarruggningen. Medeltillvixten hos juvenila
var 1,41 mm per dygn och under &vergéngen till
hostdrikten 1,28 mm per dygn. Skillnaden var dock
inte signifikant. Utifran vingformeln har jag riknat
ut ett vingspetsighetsindex och utifrdn vingarean
sidoftrhéllandet. Bada okar i medeltal frin den
juvenilafjidderdrikten till hostdrékten, dven om sprid-
ningen r stor.

123



Vingspetsighetsindex hos juveniler dr i medeltal
11,64 och hos faglari hostdrikt drindexet i medeltal
15,99. Sidoftrhallandet hos juveniler dr 3,68
(SD=0,22, n=54) och i hostdrikten dr den 3,82
(SD=0,16 n=62). Okningen ir i bada fallen signifi-
kant. For tre hanar vilka ringméirktes som juvenila
och kontrollerades efter genomford ruggning togs
den fullstdndiga vingformeln vid bada tillfillena. I
tva av fallen fanns dven data pd vingarea. Alla
individerna ckade bide vingspetsighetsindex och
sidoforhallandet.

Diskussion

Materialet visar att enskilda skidggmesindivider er-
héller en storre vinglingd efter sin kompletta rugg-
ning under sin forsta sommar. Detta framgar tydligt
béade av det totala materialet och av kontrollerna (fig.
1, fig. 2 och fig. 3). Detta utesluter att selektionen
skulle missgynna kortvingade individer och att detta
skulle forklara den ldangre vingen hos adulta faglar.
Det kan finnas tre orsaker till att juvenila faglar har
en reellt kortare vingldangd dn adulta. For det forsta
kan orsaken till den kortare vinglingden hos de unga
faglarna vara att de enskilda juvenila skiggmes-
individerna tvingas till en kortare vingldngd dn de
adulta genom néringsméssiga begréinsningar under
tiden i boet och strax ddrefter (Slagsvold 1983). Da
ardetrimligt att anta att ndringsforutsittningarna for
olika individer varierat. Om olika ungfaglar har haft
olika forutsdttningar torde ungfaglarna uppvisa en
storre spridning i vingldngd dn de adulta. Detta var
dock inte fallet. Materialet visar istillet att ungfaglar
(alder 1Y) och faglar i hostdrékt (dlder 1Y+) uppvi-
sar tva vil avgrinsade grupper av vingldngder, utan
nagon storre spridning foér nagon av grupperna.
Kontrollmaterialet visar vidare att savil kortvingade
som ldngvingade individer har en ungefir lika stor
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okning av vinglidngden (fig. 3). Om Okningen av
vingldngden var direkt orsakad av nédringsmaéssiga
begrinsningar i form av svilt torde ocksa en regres-
sionslinje i kontrollmaterialet (fig. 3) visa en avvi-
kelse fran 1/1 vilket inte &r fallet, eftersom storvixta
respektive smavixta individer sannolikt dr mer ut-
satta for svilt. Detta utesluter ndringsmaéssiga be-
griansningar som en proximal forklaring till den
generellt kortare vingen hos ungfaglar jamfort med
adulter. En andra orsak kan vara att den kortare
vingldngden hos unga faglar dr en evolutionér an-
passning dir individen anvénder den befintliga en-
ergin till att skynda pa sin generella tillvixt och
underprioriterar penntillvixten. Didrigenom kan den
minimera tiden som bounge respektive tiden till den
blir fullbildad (Nilsson 1992). Den ldga spridningen
i vingldngd hos de olika dldersgrupperna (fig. 1 och
fig. 2) och den likartade 6kningen av vingldngden
hos kortvingade och langvingade individerikontroll-
materialet (fig. 3) stoder detta. Vidare tyder den
sdamre fjaderkvaliteten, de kortare fjédrarna (fig. 7)
och den lika hoga eller hogre tillvixttakten for de
juvenila fjadrarna jamfort med de adulta pa att det dr
viktigt for ungfageln att minimera energi- och tids-
atgangen for att bli fullbildad. Slutligen kan anled-
ningen till den kortare vingen hos unga faglar jam-
fort med faglar i hostdrdkt vara en anpassning till
olika vinglingdsoptima (Alatalo et al 1984), dvs
unga faglar har en kort rund vinge vilket okar
manovrerbarheten och faglar i hostdrikt har en spet-
sigare och ldngre vinge som underlittar flygning
over ldngre distanser. Savil vingspetsighetsindex
som sidoforhallande 6kar efter genomford sommar-
ruggning. Detta tyder pa att de tva grupperna av
vinglidngder ocksa &r en anpassning till olika ving-
langdsoptima.

Meddelande nr 77 fran Kvismare fagelstation.
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Diurnal song pattern in the Great Reed Warbler Acrocephalus

arundinaceus

DENNIS HASSELQUIST, STAFFAN BENSCH & ULF OTTOSSON

The diurnal song pattern of the Great Reed Warbler
Acrocephalus arundinaceus was studied at Lake Kvismaren
in South Central Sweden between 1985 and 1989. Males
sing two types of song, a long song when attracting fe-
males and a short song when guarding fertile females.
Seven males were studied over full 24-hour periods. The
diurnal song pattern of males singing long song was
characterized by a sharp peak in song rate at sunrise when
they sang 70% of the time. In late morning song rate
reached a plateau of about 55% of the time up till noon
whereafter it slowly dropped to cease almost completely at
sunset. An average male produced between 7000 and 8000
song strophes in a day. The song rate of individual males
in noon and afternoon was clearly predictable from mor-
ning values, i.e. a male that had a high song rate in the

Abstract

morning was also likely to have a high song rate later the
same day. In contrast to the long song, the short song was
produced at a rather steady low level throughout the day
and also appeared to be more variable in intensity over
short time periods (i.e. showed a higher variance). The
decline in the rate of long song over the day seemed to be
parallelled by a decline in number of unmated females,
suggesting that profitability of singing is highest during
early morning whereafter it levels off. These results are
discussed in relation to several hypotheses explaining
diurnal song pattern in birds.

Dennis Hasselquist, Staffan Bensch & Ulf Ottossson.
Department of Ecology, Lund University, Ecology build-
ing, S-223 62 Lund, Sweden.
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Introduction

Male passerine birds typically devote much time to
singing during the breeding season. This is not
surprising since male song can be directed both to
other males (intrasexual communication) and to
females (intersexual communication) (Catchpole
1982, Hasselquist 1990). When studying bird song
two features are of main interest: repertoire size
(number of different song types or syllables) and
song rate (song production per unit time). In
communication between males (i.e. in territorial
behaviour and male-male aggression) it has been
shown that both song rate (Yasukawa 1978, Mgller
1988) and song repertoire size (Krebs 1977a,b,
Yasukawa et al. 1980) are of importance. In
intersexual contexts (song directed towards fema-
les), song produced at a higher rate have been shown
to attract more females (Payne and Payne 1977,

Mgller 1983, Reid 1987, Radesiter et al. 1987,
Alatalo et al. 1990, Reid & Weatherhead 1990) and
alsotoincrease the rate of female copulation displays
(Searcy & Marler 1981, Wasserman and Cigliano
1991). Similarily, a larger song repertoire size has
been found to have a positive effect on female
attraction (Yasukawa et al. 1980, Catchpole 1986,
Catchpole et al. 1985, Searcy 1988, Searcy &
Yasukawa 1990) and on sexual stimulation of fema-
les (Kroodsma 1976, Catchpole et al. 1984, 1986).

In contrast to most visual signals bird song is only
effective when produced. Thus, selection might
favour those males that have a high song rate.
However, song is costly to produce, both in terms of
lost opportunities for other activities (Garson &
Hunter 1979, Gottlander 1987) and directly in terms
of increased energy consumption because of the
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singing behaviour (Bensch & Hasselquist unpubl.)
or an increased risk of predation when singing.
Therefore, the song rate may be expected to differ
between individuals even if all males attempted to
sing as much as possible. For example, males of
different quality (Payne & Payne 1977, West et al.
1981) or males inhabiting territories of different
quality (Radesiter et al. 1987, Radesiter & Jakobs-
son 1988, 1989) may differ in the time spent singing.
Another implication is that the daily song pattern
should vary in concert with the probability of
interacting with the receiver, i.e. intruding males or
unmated females, respectively.

The Great Reed Warbler Acrocephalus
arundinaceus is a polygynous species. Males and
females are monomorphic in their plumage and male
song is the most obvious sexual signal. Great Reed
Warbler males sing two types of song: long song and
shortsong (Catchpole 1983, Ezaki 1987, Hasselquist
& Bensch 1991). In spring each male take up a
territory from which he sings the long song until he
attracts a female. Then, the male immediately
switches to the short song and guards his newly
mated female, in most cases until she commences
egg-laying (Hasselquist & Bensch 1991). Most males
resume to sing long song after pairing with their first
female in order to attract a second mate (Hasselquist
& Bensch 1991). This pattern can be repeated several
times in a season depending on how many females
the male attracts to his territory.

The meaning of the two types of song in the Great
Reed Warbler has been closely investigated. In play
back experiments, male territory owners “attacked”
the tape recorder when it played long song while
when it played short song males instead stayed at
some distance and gave aggressive calls (Catchpole
1983). Females implanted with a sexually arousing
hormone (oestradiol) gave more copulation
solicitationdisplays the larger the long song repertoire
size was, while they reacted the least to the short
song (Catchpole et al. 1986). Moreover, it has been
shown for the long song that repertoire size is
positively related to male reproductive success
(Catchpole et al. 1985, Catchpole 1986) and to the
achievement of extra-pair fertilizations (Hasselquist
et al. manuscript). Taken together, these data sug-
gest that the short song is used mainly as an aggres-
sive signal between males, while long song primarily
is an intersexual signal used for attracting females.

In this study of Great Reed Warblers we investi-
gated how mate attraction song (long song) and
male-directed song (short song) is distributed over
the full 24-hour period. Since the long song is used
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for mate attraction we predict that males should
distribute their singing so that it maximizes their
chances of attracting females. Thus, we looked at
diurnal timing of pair formation in relation to diurnal
song pattern in males. Moreover, in order to be a
reliable cue for mate choice song rate should differ
less within than between individual males.

Methods

The study was carried out at lake Kvismaren
(59°10°N,15°25’E) in South Central Sweden, where
we have studied a population of colour-ringed Great
Reed Warblers since 1983. For a general description
of methods and breeding ecology, see Hasselquist &
Bensch (1991) and Bensch & Hasselquist (1991).

Between 1985 and 1988 we recorded song rates
for several males in order to estimate the total song
production over full 24-hour periods. We recorded
the length of the song strophes during the first 50
seconds of a minute. In 1985 we sampled song in
blocks of five minutes whereas blocks of 12 minutes
were sampled in 1986-1988. Blocks started, with
few exceptions, on sharp half hours, i.e. 0100 hrs,
0130 hrs, 0200 hrs, etc. One or two blocks per hour
were sampled for all males. Seven males were studied
for a full 24-hour period whereas ten males were
studied between approximately 0300 hrs and 1800
hrs. For another purpose, these latter males were
injected with doubly labelled water (Lifson &
McClintock 1966) the preceding evening. However,
this treatment did not seem to affect their singing
behaviour.

In 1989 two plus two males that sang long song
were monitored simultaneously and continuously
for two hours in order to see how much the song rate
varied from minute to minute.

In this study, song rate is presented as the per cent
of time the males spent singing. This was obtained
by adding the length of all song strophes over the
sampling period divided by the length of the samp-
ling period. In the Great Reed Warbler, pauses
between song strophes are normally 50-100% the
length of the actual song strophe. Therefore, a song
rate of 50% in fact means that the male sat in song
position almost continuously and therefore had very
little time left over for other activities, e.g. feeding.
Throughout, time refers to Swedish summer time
(GMT-2).

Inorder torelate the song pattern to the availability
of unmated females we analysed data on diurnal
timing of pair formation. It was possible to assess the
time (&5 hours) for 19 of 103 pair formations which
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Fig. 1. Average song intensity (per hourtSE) during a full 24 hour period for: A) four males singing long song and B)
three males singing short song. Songs were sampled on 29 May (two males) in 1985, on 24 May (three males) and on 11

June (two males) in 1986.

Genomsnittlig sangintensitet (per timme2SE) under dygnet for A) fyra hanar som sjong langsdng och B) tre hanar som
sjong kortsang. Data insamlat 29 maj (tva hanar) 1985, 24 maj (tre hanar) och 11 juni (tva hanar) 1986.

occurred in the years 1986-89. Also, exact time is
known for 13 females that were experimentally
introduced from lake Takern (Bensch & Hasselquist
1992).

Results

The song production of males singing the long song
peaked at 0300 hrs when approximately 70% of the
time was filled with song (Fig. 1). This peak appeared
during the hour before sunrise whereafter the level
dropped somewhat and reached a plateau at about
55% which lasted until noon. In the afternoon song
intensity was slightly lower (ca 40%) and appeared
to be much more variable (Fig. 1). Shortly before
sunset, the song intensity dropped markedly and
eventually reached a level of less than 2%
(corresponding to one song strophe of five seconds
per four minutes). The song level was low until 0100
hours whereafterit quickly reached the diurnal peak.
Males singing long songs have strophes which are
on average 5.0 seconds long (Hasselquist & Bensch
1991). Thus, the average individual (in Fig. 1) sang
between 7000 and 8000 song strophes per day.

Males singing short song kept the song rate rather
low throughout the day and they did not show either
the morning peak or the evening drop in song
intensity. The short song also showed a much larger
variation in intensity (Fig. 1).

We also sampled song rate continuously over a 2
hour period with the start at 0700 hrs for four
different males. All these males showed very similar
patterns and we give an example of the song rate, in
per cent song per minute, for one of these males in
Fig. 2. This male’s song rate was on a high (60-70%)
and rather even level during the whole sampling
period. There were only a few short drops in singing
intensity but the male never became silent for a full
minute. The short periods with low song production
were most often associated with the male leaving his
exposed song perch in the top of the reed and instead
moving around low in the reed probably foraging
(see Fig. 2).

For individual males, the singing intensity in the
morning (Fig. 3) was significantly correlated with
the song production the same day during midday
(r=0.87, N=18, P<0.001) and during the afternoon
(r=0.89, N=16, P<0.001). These relationships still
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Fig. 2. Singing intensity per minute for one male that sang long song. Singing intensity was sampled continuously for

two hours from 0700 hrs on 13 June 1989.

Sdngintensitet per minut for en hane som sjong lingsdng. Scngproduktionen mdittes kontinuerligt under tva timmar fran

k1 07.00 13 juni 1989.

hold true when we exclude the males that sang short
song (r=0.72, N=13, P=0.006 and r=0.83, N=11,
P=0.002). Thus, a male’s song rate in the morning
predicts how much he will sing later the same day.

In Fig. 4, we have compiled data on the diurnal
pattern of pair formation. We have only been able to
reliably estimate the time of day of pair formation for
18% of the pairings and there is a bias in sampling
time towards lower probability to detect pair
formations late in the evening or early in the mor-
ning. Thus, these data should not be taken as absolute
values but instead to show that pair formations seem
to take place over the whole light period of the day.

Discussion

The diurnal song pattern

Similar to many other song birds (Kacelnik & Krebs
1982, Mace 1987, 1988), male Great Reed Warblers
show adiurnal peak in (long) song production during
the hour around sunrise, a pattern known as the
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”dawn chorus”. During the day, however, the song
production is more evenly distributed than in most
other bird species (e.g. Catchpole 1973, Astrom
1976, Goransson & Karlsson 1978, Cramp 1992)
with high song rates still in afternoons. The males
then sing at an intensity corresponding to 50% of the
morning peak (Fig. 1). At night, males may sing
sporadically but the song can occasionally be rather
intensive (own observations) especially if moonlit
(Cramp 1992).

Several factors have been identified as important
to favour a dawn chorus. First, the profitability of
singing may change during the day (Krebs 1977a,
Henwood & Fabrick 1979). This can be if atmospheric
conditions at dawn increase the distance over which
song carries (Henwood & Fabrick 1979) making it
easier for males to attract females in early mornings.
Also, females of most migrating species seem to
arrive during nights whereafter they may try to form
pairs rapidly (Slagsvold et al. 1988, Slagsvold &
Dale 1991). Hence, the number of unmated females
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make singing more profitable at dawn (McNamara
et al. 1987). Second, the profitability of the main
competing activity, i.e. foraging, may change during
the day (Verner 1965, Kacelnik & Krebs 1982). For
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gen (15.00-17.59).

example, if profitability of foraging peaks at noon,
males should feed in the middle of the day and spend
the morning and evening singing (McNamara et al.
1987). There are some data suggesting that the
foraging profitability for birds is lower at dawn and
dusk due to bad light conditions (Kacelnik 1979) and
possibly low temperature (Avery & Krebs 1984).
However, all these factors may act together to produce
the dawn chorus.

McNamara et al. (1987) used dynamic
programming to make theoretical predictions of
daily song patterns in male birds, investigating the
influence of the factors mentioned above. In addi-
tion, they also studied the effects of energetic cost of
singing and overnight energy expenditure. As
expected, if the profitability of song declined during
the day or if the profitability of foraging peaked at
noon, males showed a clear dawn chorus. However,
not intuitively obvious, if no variation existed in
either profitability of singing or foraging, but night
temperatures varied unpredictably, males should
still show a clear morning song peak. The reason for
this seemed to be that males each day would fill their
energy reserves to meet requirements of the coldest
night to be expected. Since most nights are less
severe than the coldest expected, they have an sur-
plus of energy in the morning which can be used for
song production. Thus, besides diurnal variation in
profitability of singing and foraging, variation in
night temperatures may contribute to the pattern of
dawn chorus in birds.
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Can we separate between the relative importance
of these factors for the daily song pattern in the Great
Reed Warbler? We have no data to test whether
changing atmospheric conditions during the day
play a role in how males distribute their singing.
However, the song is clearly heard from a distance
of several hundred metres and since females seem to
survey a substantial portion of the area containing
singing males (Bensch & Hasselquist 1992), the
relative advantage of better atmospheric conditions
during mornings should be very limited.

Great Reed Warblers feed mainly on large aquatic
insects (Dyrcz 1979, own observations) taken from
the water surface or from the reed when they have
emerged. During the morning hours the large flying
insects are often immobile due to low temperature
and are probably therefore easy to catch. Thus, there
are reasons to believe that Great Reed Warblers may
feed at least as efficiently in the morning as during
midday. Therefore, a changing profitability of
foraging seems not to explain the daily song pattern
in the Great Reed Warbler.

Instead, the daily pattern in the availability of
unpaired females may contribute to the song pattern.
Asanocturnal migrant, Great Reed Warbler females
most likely arrive to breeding grounds in the early
hours before sunrise. Hence, each day the highest
number of unmated females should be present at
sunrise whereafter the number probably declines as
these females form their pair bonds. Thus, even
though the number of pairings appears to be rather
evenly distributed over the day (Fig. 4) the number
of potential partners probably declines during the
day.

To conclude, for Great Reed Warbler males the
profitability of singing seems to decline during the
day since more unmated females probably are
available in mornings than in evenings. However,
since night temperatures do show a rather large
variation during the main song period for Great Reed
Warblers in our study area (May), we cannot rule out
that the song peak in the early morning is partly
caused by males using up the extra energy which
they still carry after having survived a night warmer
than the coldest expected.

Diurnal pattern of short song

In contrast to the long song, the short song is produced
at a steady level throughout the day except at night
when the song outputis low. However, the production
of short song appears to be much more variable from

130

minute to minute (have larger variances) than
production of long song. This diurnal pattern in short
song production is markedly different from the long
song and may be explained by the two types of song
being aimed at different receivers that show diffe-
rent diurnal activity patterns. If song is produced in
such a way that it optimizes information transmis-
sion, this suggests that the long song, which is used
for female attraction, should level off during the day
if the probability of attracting females decreases
during the day (see above). The male directed short
song, which is used by males when mate guarding
their fertilizable females, seems to be more evenly
distributed over the day. This makes sense in the
light of recent findings of female sperm storage
organs (Birkhead & Mgller 1992) and that a single
successful extra-pair copulation has a rather high
probability of fertilizing the subsequently laid eggs
(Birkhead et al. 1988, 1989). Thus, the threat from
intruding males prospecting for fertilizable females
should be more evenly distributed over the day.

Mate choice

Females might use song rate as a cue in mate choice
(Payne & Payne 1977, Radesiiter et al. 1987, Reid
1987, Reid & Weatherhead 1990). This is not
surprising since song rate can be directly related to
both male quality, i.e. parental effort (Greig-Smith
1982, but see Yasukawa et al. 1987) and parasite
load (Mgller 1991), as well as to territory quality
(Mgller 1983, Radesiiter & Jakobsson 1989) and
food availability (Searcy 1979, Gottlander 1987,
Reid 1987). However, to be a reliable cue of direct
benefits from male and/or territory qualities, the
character underlying mate choice has to be a cue
reliably reflecting these benefits (Zahavi 1977,
Kodrick-Brown & Brown 1984, Searcy & Anders-
son 1986, Shutler & Weatherhead 1991).
Inaprevious study we followed the movements of
radio tagged females that were introduced to
Kvismaren from lake Takern (Bensch & Hasselquist
1992). These females visited on average six males
before choosing a male to breed with. Each visit was
from approximately 20 minutes up to several hours
and most of the released females established a pair
bond with a male within 24 hours, often with another
male than the last visited. Interestingly, the females
behaved very secretively as they passed through the
males’ territories and in most cases the males probably
did not notice the female (Bensch & Hasselquist
1992). Therefore, amale has to keep a high song rate
for a substantial period in order to ensure that a



female that listened to him early in the morning and
returns later on the same day will find him singing
with similarly high song rate. As we found a strong
positive relationship between an individual male’s
song rates at different periods of the day (Fig. 3),
song rate has the potential to be a “honest
advertisement” cue for females when inspecting
males during mate choice. So far we have no data on
whether female Great Reed Warblers use song rate
as a cue in mate choice.
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Sammanfattning

Sangmonster under dygnet hos trastsingare
Acrocephalus arundinaceus

Under héckningssdsongen spenderar hanar av manga
smafagelarter mycket av sin tid pa att sjunga. Detta
dr kanske inte sa forvanande med tanke pé att fagel-
sang kan varariktad bade till andra hanar (intrasexuell
kommunikation) och till honor (intersexuell kom-
munikation). Det dr framforallt tva faktorer i saingen
som visat sig vara intressanta: repertoarstorlek (an-
tal olika ljud eller sangstroftyper) och intensitet
(sangproduktion per tidsenhet). Figelséng kan an-
vindas i samband med aggression mellan hanar och
vid revirhdvdande, och i bada dessa fall har sang-
intensitet savil som sangrepertoar visat sig ha bety-
delse. Sangen kan ocksa vara riktad till honor, och
dven for denna funktion har man funnit att bade
sangens repertoarstorlek och intensitet paverkar
hanarnas framgang.

I motsats till ménga synliga signaler maste en
hane som signalerar via sdng vara aktiv, dvs han
maste sjunga. Eftersom fagelséng verkar innehélla
information for bade hanar och honor inom en art,
kan man forvinta sig att hanar som sjunger mycket
gynnas. Men det dr kostsamt att sjunga, dels pa
grund av att hanarna far avsta fran andra aktiviteter
(t.ex. fodosok), dels beroende pa att singbeteendet i
sig dr energikrdvande. Man kan déarfor forvénta sig
att sdngintensitet varierar en hel del mellan hanarna,
dven om alla forsoker sjunga sa mycket som mojligt.
Detta kan antingen bero pa att hanarna &r av olika
kvalité, eller att de héller revir av olika kvalité. En
annan forutsdgelse utifran detta resonemang dr att
sangens fordelning ver dygnet skall variera, sd att
den dr verksam da mottagarna, dvs revirinkréktande
hanar och oparade honor, 4r mest aktiva.

Trastsangaren Acrocephalus arundinaceus har ett
polygynt parningssystem: ungefir 40% av hanarna
bildar par med 2-4 honor. Hanar och honor ér lika till
fjdderdrikten och hanens sang ér istillet den tydli-
gaste "sexuella” signalen hos arten. Trastséngarhanar
sjunger tva olika typer av sang: langséng och kort-
sang. Langsdng sjungs av hanarna frén att de etable-
rat revir pa hdckningsplatsen och tills de attraherat
en hona. Omedelbart nir en hane lockat en hona till
sitt revir overgér han till att sjunga kortsng och
vaktar sin hona. Detta pagér oftast tills honan borjar
ligga dgg. Direfter atergar de flesta hanarna till att
sjungaldngsang for att pa sa sitt forsoka locka till sig
ytterligare honor. Detta monster kan upprepas flera
ganger under en hidckningssédsong beroende pé hur
manga honor hanen lyckas locka till sitt revir.

Genom experiment med play-back i filt har man
visat att trastsangarhanar attackerar om de far hora
langsang, men forhéller sig mer avvaktande och
forsiktiga nédr de hor kortsang. I laboratorieforsok
visade det sig att hanar reagerade lika aggressivt pa
langsang med bade stor och liten repertoar, medan
honorimotsvarande experimentavgav mer parnings-
inviter da de horde sang med liten repertoar. Vidare
har man visat att trastsangarhanar som har langsang
med stor repertoar har hogre hidckningsframgéng
och dr far till fler utoméktenskapliga ungar. Sam-
mantaget visar dessa undersdkningar av trastsang-
are att kortsangen huvudsakligen dr en aggressiv
signal mellan hanar, medan langsangen framforallt
anvinds for att attrahera honor.

I denna studie undersoker vi hur honattraktions-
sang (langsang) och hanriktad sidng (kortsdng) dr
fordelad 6ver dygnet hos trastsangare. Nir det giller
langsangen forvintar vi oss atthanarna skall uppvisa
ett sangmonster som maximerar deras chanser att
attrahera honor. 1) Vi har ddrfor undersokt nir pa
dygnet parbildning sker hos trastsangare och satt
dettairelation till satngmonstret under dygnet. 2) For
att sangintensitet skall vara en palitlig karaktar for
honor att vélja pa, bor variationen i sdngintensiteten
vara mindre hos enskilda individer, som méts vid
olika tillfdllen, 4n variationen mellan olika indivi-
der.

Metoder

Studien har gjorts vid sjon Kvismaren i Narke, dér vi
sedan 1983 studerat en fargringmérkt trastsangar-
population. Aren 1985-1988 miitte vi sdngintensitet
for flera hanar over hela dygnet. Med hjélp av
stoppur métte vi langden av varje sangstrof de forsta
50 sek av varje minut. Under 1985 miitte vi sang i
perioder om fem minuter och 1986-1988 i perioder
om 12 minuter. Varje métperiod paborjades exakt pa
varje halv timme och vi mitte under en till tva
perioder per timme. Sju hanar studerades under ett
heltdygn medan ytterligare tio hanar studerades fran
ca03.00till 18.00. For att studera hur hanarnas sang
varierar fran minut till minut, métte vi under 1989
langsang for tva plus tva hanar kontinuerligt under
tva timmar.

I denna studie visas sangintensitet som procent av
den totala tiden som hanen sjong aktivt, dvs. andelen
tid hanen har ”’séng i strupen”. Hos trastsangare dr
lingden pa pauserna mellan sangstroferna 50-100%
av stroflingden. Séledes innebér 50% sangintensitet
att hanen i princip sitter pa sin sangplats hela tiden
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och har mycket begrinsad tid 6ver till andra syssel-
sittningar (t.ex. fodosok). Genomgaende i uppsat-
sen dr klockslag angivna enligt svensk sommartid
(GMT -2).

For att relatera sangmonstret till tillgdngen pa
oparade honor, har vi analyserat nidr pa dygnet
parbildningen dger rum. I 19 av 103 fall under aren
1986-1989 hade vi majlighet att med + fem timmars
sidkerhet bestimma tidpunkten for parbildningen.
Vidare har vi exakt information om nér honorna
valde hickningspartner for 13 honor, vilka forsetts
med radiosédndare och introducerats i Kvismaren.

Resultat

De hanar som sjong ldngséng var mest aktiva under
timmen innan soluppgéngen (ca 03.00) d& sangstrofer
producerades under ungefir 70% av tiden. Dérefter
minskade sangintensiteten nagot till ca 55% och holl
sig sedan pa denna niva fram till middagstid. Under
eftermiddagen sjong hanarna ungefir 40% av tiden
och sangproduktionen var da mer variabel én tidi-
gare under dagen. Strax innan solnedgangen mins-
kade sangintensiteten markant och nadde slutligen
enniva pamindre 4n 2% (en 5 sek. ldng séngstrof per
4 min.). Hanarna sjong ytterst sporadiskt fram till
01.00 varefter de snabbt nadde maximal sang-
intensitet. Sdngstrofernas medellingd hos trastsang-
are dr 5.0 s., vilket innebar att medelindividen (i Fig.
1) sjunger mellan 7000 och 8000 sangstrofer per
dag.

Hanar som sjong kortsdng hade en ganska lag
sangintensitet over hela dygnet. De uppvisade inte
heller nagon morgontopp eller kvillsminskning i
sangintensitet. Kortsangen var ocksd mer variabel i
intensitet.

For att studera langsangens variation minut for
minut studerade vi fyra hanar kontinuerligt under en
tva timmars period med start 07.00. Resultaten for
dessa fyra hanar var mycket likartade, och i Fig. 2
ger vi ett exempel pa sdngintensiteten for en av
hanarna. Denna hane sjong med hog intensitet (60-
70%) under hela studieperioden och var inte tyst ens
en hel minut i strack. De korta perioder da hanarna
var tysta sammanfoll oftast med att de lamnade sin
exponerade sangplats i toppen av ett vasstrd for att
istdllet hoppa omkring lagt i vassen, dir de férmod-
ligen sokte efter foda (se Fig. 2).

En hanes sangintensitet under morgonen var sig-
nifikant korrelerad med hans séngintensitet savél
mitt pa dagen som pa eftermiddagen (Fig. 3). Detta
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samband kvarstar dven nér vi utesluter de hanar som
sjong kortsang.

I Fig. 4 har vi sammanstéllt information om nér pa
dagen parbildning sker. Endast for 18% av paren har
vikunnat faststélla vid vilken tidpunkt parbildningen
dgde rum. Det finns en skevhet i detta material
eftersom parbildningar som sker sent pa kvillen
eller tidigt pA morgonen ofta undgar upptickt. Séle-
des dr inte detta resultat representativt for att i detalj
beskriva dygnsmonstret for nédr parbildning dger
rum. Resultatet visar dock tydligt att parbildningar
hos trastsdngaren férekommer under hela den ljusa
delen av dygnet.

Diskussion

Sangmonster over dygnet

I likhet med andra sjungande sméafaglar uppvisar
trastsangaren en topp i sdngintensitet strax innan
soluppgangen (gryningsséang), vilket ger upphov till
en sé kallad gryningskor. Till skillnad fran de flesta
andraarter haller trastsangaren ddremot en jamforel-
sevis hog och jamn sangniva over hela dagen. Pa
eftermiddagen sjunger hanarna fortfarande med
ungefir 50% av den sangintensitet de haft vid sol-
uppgéngen.

Man har funnit flera faktorer som kan ge upphov
till en tydlig topp i hanarnas sangintensitet i gry-
ningen (dawn chorus). En orsak kan vara att det dr
fordelaktigast for hanar att sjungai gryningen. Detta
kan bero pa atmosfiriska effekter som gor att sangen
dé kan horas pa ett langre avstand och darfor effek-
tivare attraherar honor. Det kan ocksa bero pa att
honor hos flyttfaglar anldnder till hickningsplatserna
under senare delen av natten och dérpa snabbt viljer
hickningspartner. I sa fall skulle antalet oparade
honor vara som storst tidigt pA morgonen, och darfor
vore det ocksa mest effektivt att sjunga da. En annan
orsak kan vara att mojligheten till effektivt fodosok
dndras overdygnet. Omdet till exempel dr effektivast
att soka foda vid middagstid, kan detta leda till att
hanar fodosoker mitt pd dagen, medan de dgnar
morgnar och kvillar at att sjunga. Eftersom dessa
faktorer inte utesluter varandra kan flera variabler
samtidigt paverka sangmonstret under dygnet.

McNamara et al. (1987) har anvint sig av dyna-
misk programmering for att gora teoretiska forutsi-
gelser om sdngmonster under dygnet med hidnsyn
tagen till ovanstdende faktorer. De tog dven hdnsyn
till energikostnader for att producera sdng samt
effekterna av energiupplagring for att kunna over-



leva nitter med laga temperaturer. Som forvéntat
fann de att om fordelen med att sjunga minskade
over dagen eller om fodosok var effektivast mitt pa
dagen, sa gav detta upphov till en sangtopp i gry-
ningen. Mer ovintat var att iven om utbytet av att
sjunga eller soka foda inte varierade 6ver dygnet, sa
kunde det anda uppkomma en sangtopp i gryningen.
Orsaken till detta var att hanarna varje dag fyllde pa
sitt energibehov for att kunna 6verleva den kallast
tinkbara nattemperaturen och darfor ofta hade energi-
resurser dver under den tidiga morgonen vilka de
spenderade pa att sjunga.

Kan vi da separera de faktorer som ér av betydelse
for uppkomst av sangmonstret under dygnet hos
trastsdngare? Vi har inga uppgifter for att kunna
testa om atmosfiriska orsaker kan paverka hur ha-
narna sjunger under dygnet, men vi har indicier som
gor att vi hller detta for osannolikt. Detta baserar vi
pa att sangen &r ljudlig och kan horas pé flera hundra
meters héll och att vi har funnit att trastsingarhonor
soker igenom stora delar av ett delomrade dér det
sitter sjungande hanar. Honorna torde dirfor ha goda
mojligheter att obehindrat kunna lyssna till de flesta
hanarna inom ett delomrade.

Trastsdngarna idter foretridesvis stora insekter
somde tar fran vattenytan eller i vassen. De flygande
insekterna ér speciellt ldtta att finga under morgon-
timmarna nér de dr ororliga pa grund av laga tempe-
raturer. Detta antyder att trastsangarna inte har ldgre
framgang vid fédosok under tidig morgon jamfort
med mitt pa dagen. Vi tror dirfor inte att dndrade
forhallandenifodans tillkomlighetkan forklara sang-
monstret under dygnet.

Istdllet tror vi att en @ndrad tillgdng pa oparade
honor atminstone till en del kan forklara singmaonstret
under dygnet. Parbildning hos trastsangare verkar
dga rum under alla dygnets ljusa timmar (Fig. 4).
Arten dr nattflyttare och det dr darfor sannolikt att
det storsta antalet oparade honor finns tillgidngliga i
gryningen och dérefter minskar antalet allteftersom
honorna viljer hdackningspartners.

Sammanfattningsvis antyder véra data att forde-
len med att sjunga for en trastsdngarhane minskar
over dagen eftersom det finns fler oparade honor
tidigare pa dagen. Det finns dock en alternativ hypo-
tes som kan forklara trastsingarnas sangmonster
under dygnet. Nattemperaturen uppvisar ganska stora
variationer under hanarnas huvudsakliga sangperiod
(maj-juni). Darfor kan vi inte utesluta att hanarna
sjunger som mesti gryningen eftersom de da ofta har
ett energioverskott frian de reserver de lagrat upp for
att overleva en natt med mycket 1ag temperatur.

Dygnsménster for kortsangen

Till skillnad frén dé& de sjunger langsang sjunger
trastsdngarhanarna kortsang med 14g intensitet ver
heladygnet, forutom under natten da de mestadels dr
tysta. Produktionen av kortséng varierar ocksa be-
tydligt mer fran minut till minut jamfort med lang-
sangen. Dessa olika sangmonster under dygnet kan
forklaras av att de tva typerna av sdng &r riktade till
olika mottagare som har olika aktivitetsmonster
under dygnet. Om séngen produceras pa ett sitt som
optimerar informationsoverforingen till mottaga-
ren, kan man forvénta sig att produktionen av lang-
sang skall minska under dagen (se ovan). Kort-
sangen, som riktar sig till andra hanar, verkar vara
mer jimnt fordelad 6ver dagen. Detta forefaller
rimligt eftersom #dven en enda “tjuvparning” kan
befrukta en honas dgg och ge upphov till odktingar
for hanen. Saledes ér det sannolikt att hotet fran
inkrdktande hanar, som letar efter befruktningsbara
honor, #r ganska jamnt fordelat 6ver dygnets ljusa
timmar.

Partnerval

Man har i flera undersokningar visat att honor kan
anvinda sangintensitet som vigledning i samband
med partnerval. Detta &r inte forvanande eftersom
sangintensitet har visats vara positivt relaterad till
hankvalité (hanens matningsintensitet) och hanens
parasitbelastning, men ocksa till kvalitén pa hanens
revir och tillgangen pa foda i reviret. For att honorna
ska kunna anvinda sangintensitet vid partnerval,
krdvs att sangintensiteten &r en palitlig ledtrad for att
forutsdga hanens och/eller revirets kvalitéer.

I en tidigare studie fangade vi trastsingarhonor i
Takern, forsdg dem med radioséndare och sldppte
dem sedan i Kvismaren med avsikt att kunna folja
dem da de valde hidckningspartner (Bensch &
Hasselquist 1992). Dessa honor besokte i genom-
snitt sex hanar innan de bildade par och bdorjade
hédcka. Varje hane bescktes mellan 20 minuter och
upp till flera timmar och de flesta honorna hade valt
en partner inom ett dygn efter att de sldppts ut i
Kvismaren. Notabelt var att honorna betedde sig
mycket forsiktigt nér de passerade igenom en hanes
revir och det var troligen sillan hanarna fick syn pa
dessa honor. Sdledes maste hanarna uppritthalla en
jamn och hog sangintensitet under en lingre period
for att pd sa sitt vara sikra pa att en hona som lyssnat
till en viss hane kan atervinda och hora att han
fortfarande sjunger med samma hdga intensitet.
Detta verkar ocksa vara fallet hos trastsangaren; vi
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fann ett starkt positivt samband mellan individuella
hanars sangintensitet under olika perioder pa dagen
(Fig. 3). Séangintensitet kan alltsd vara en “irlig
ledtrad” (honest advertisement) som honorna skulle
kunna anvinda i samband med att de undersoker
potentiella hdckningspartners. Vi har dock dnnu inte
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nagradata tillgéingliga for att ndrmare undersoka om
trastsdngarhonor anvinder sig av hanars sang-
intensitet vid partnerval.

Meddelande nr 78 fran Kvismare fagelstation.



ORNIS SVECICA 3:137-146, 1993

Variation in survival in an increasing population of the Greylag
Goose Anser anser in Scania, southern Sweden

LEIF NILSSON & HAKON PERSSON

Based on resightings of neck-banded Greylag Geese, we
calculated mean annual survival rates of 76% for juveniles,
74% for subadults and 83% for adults. The survival rate
was significantly lower over the winters 1989/90 and
1990/91 than over the winters 1985/86 - 1988/89 and
1991/92 for adults (80 vs 87%). In the winters 1989/90
and 1990/91, hunting on Greylag Geese was intensive in
southwestern Spain. Greylags wintering in the Netherlands
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(mainly the Dutch Delta) had significantly higher survival
rates than birds wintering in southwestern Spain in both
juveniles (90 vs 72%) and adults (94 vs 85%). Most losses
occurred during autumn migration and just after arrival
into the winter quarters.
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Introduction

The breeding population of the Greylag Goose An-
seranserin Sweden, as in anumber of other countries,
has increased markedly in recent years (Fog et al.
1984, Madsen 1991). This has resulted in the
establishment of large summer and autumn
concentrations in different places leading to mana-
gement discussions related to agricultural problems
and hunting possibilities. A neck-banding project
was therefore initiated in 1984 with the main aim to
investigate the detailed migration and movement
patterns of Greylag Goose populations in the Nordic
countries (Nordic Greylag Goose Working Group
1988).

In order to understand the factors behind the
increase in different goose populations and to be
able to evaluate the effects of management practises
on the future development of goose populations, a
thorough knowledge of various aspects of the popu-
lation dynamic is essential. One of the more important
aspects in this respect is the variation in survival
between different cohorts of geese and between
different years. In this respect, it is also of special

importance to study the survival of geese that
experience different hunting pressures.

Neck-banding proved to be a very successful
method to obtain information aboutstaging, wintering
and moulting areas and the movements between
these for individual Greylag Geese from known
breeding areas, with a very highresighting frequency
(no less than 72% of adults seen on one or more
occasions abroad). The original study in SW Scania,
south Sweden, was therefore extended to include
various aspects of the breeding ecology and popula-
tion dynamics.

The Greylag Geese breeding in southwestern Sca-
nia mainly winter in two areas: the tradtional
wintering area in Coto de Dofana in southwestern
Spain and in the Dutch Delta (Andersson et al. 1990,
Andersson, Follestad & Nilsson in prep.). More-
over, a smaller number has started to winter in
Villafafila in north-central Spain in recent years. On
migration (mainly in autumn), the geese stage in the
Netherlands and to some extent in areas between
south Sweden and the Netherlands, whereas very
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few have been seen staging between the Netherlands
and Spain. In spring, young geese and non-breeders
return to south Sweden, making a moult migration
mainly to the Netherlands in early summer. In late
summer and autumn the majority of these geese
return to staging areas in southwestern Sweden
before the autumn migration.

The geese wintering in the Netherlands and Spain
experience different hunting pressures. Whereas the
hunting pressure in the Netherlands may be
characterized as moderate or slight, it may in some
years be heavy in southern Spain. The winters 1989/
90 and 1990/91 were characterized by extremely
heavy hunting in southwestern Spain (Persson 1992).
The total number of shot and retrieved Greylag
Geese in southwestern Spain in 1989/90 and 1990/
91 were >30,000 and >20,000, respectively.In 1987/
88 and 1988/89 the total hunting bag was >20,000
and 6-10,000, respectively, whereas only a few
hundred Greylag Geese were shotin 1991/92. Diffe-
rent goose populations show different distributions
in the main wintering areas (Persson in prep.), and
during 1987/88 Greylag Geese from Scania did not
occur in larger numbers in the heavily hunted areas.

The Greylag Geese from SW Scania are thus
suitable for a study on variation in survival related to
different choice of wintering areas with different
hunting pressures. In this paper we present data on
the annual survival rates for different age cohorts of
Greylag Geese. We especially try to evaluate the
survival of geese related to their different choice of
wintering areas with different hunting pressures. For
young birds we also estimate the survival between
different parts of the annual cycle separately. Some
preliminary data from this study were presented by
Nilsson & Persson (1991).

Study area

Catches of pairs with young have been made annually
since 1985 at four lakes in SW Scania (55 30°N,13
15°E), southernmost Sweden: Yddingen, Fjillfota-
sjon, Klosterviken and Borringesjon (Fig.1). The
study area also includes a fifth breeding lake,
Bjorkesakrasjon, but no catching operations were
made here. The lakes are situated in a rolling lands-
cape mainly used for agricultural purposes. The
study area alsoincludes the coastal bay Foteviken in
SW  Scania. During the first years, Lake
Snogeholmsjon, situated 30 km to the east, was also
included in the study area. For a more detailed
description of the study area, see Nilsson & Persson
(1992).

138

Methods

Between 1984 and 1991 a total of 235 adult and 697
young Greylag Geese were neck-banded in the study
area. Moreover, 23 adults and 67 goslings were
neck-banded at Lake Snogeholmssjon.Regular
checks for the occurrence of neck-banded geese
were undertaken from the arrival in February/March
to the departure in November, the entire area being
searched about once a week. More frequent
observations were made during arrival and hatching
periods in spring.

The survival estimates presented here are mainly
based on observations made in the study area. Al-
most all surviving adults returned to the marking
area. Actually,in 98.1% of all cases, when an adult
was known to be alive during a breeding season (N
=324 seasons* individuals), the bird was seen in the
marking area. Likewise, for geese marked as young,
most estimates of survival are based on observations
from SW Scania. For geese marked during 1988-
1991,97.5% of the survival estimates of 389 individu-
als were based on observations in Scania (88.5% for
130 young marked 1985-1987 when field work was
less intensive). In most cases, series of observations
were obtained, so few last observations (and survival

o 5 10km

Fig.1. The study area in SW Scania.
Undersokningsomrddet i SV Skdne. 1. Yddingen, 2. Fjill-

fotasjon, 3. Klosterviken, 4. Bérringesjon, 5. Bjorkes-

akrasjon, 6. Foteviken.



estimates) rely on single observations of a marked
goose. For geese marked as adults we do not have
one single case of a “missing” year, i.e. a neck-
banded individual not seen during one year but well
later (with the exception of a few known cases of
neck-band losses, see below). For birds marked as
young, the frequency of missing years was about 2%
(N =844 seasons*indivudals). Young geese marked
in 1985 and 1986 were excluded from these
calculations as the number of visits to the study area
were fewer in those years and there thus were larger
risks that an indvidual staying for a short period was
overlooked. This does not apply to adults with their
high site tenacity. Missing years for a small number
of young geese is mainly related to dispersal of a few
individuals out of the study area after their first
moult (Nilsson & Persson unpubl.).

Outside SW Scania, sightings of neck-banded
Greylag Geese were obtained from a network of
observers. The chances of resighting vary markedly
between different countries, being high in the
Netherlands, where important staging areas and the
wintering area in the Delta were regularly checked,
and lower in Spain due to much fewer bird watchers
and more difficult areas. However, intensive field
work was undertaken in Spain by one of the authors
(H. Persson), especially in 1989/90 and 1990/91.

The data base used for this analysis includes
33,200 resightings from the study areain SW Scania
and 6,500 resightings from other areas.

As most of the geese were marked during June, we
calculate survival rates per 1 July for the different
years. Annual survival rates were expressed as the
number of geese resighted after 1 July in year t+1 as
per cent of the number resighted after 1 July in year
t. When comparing the first winter survival of young
wintering in Spain and the Netherlands (Table 4), we
have used 1 April instead of 1 july to avoid any
effects of the first moult migration on the survival
estimates.

In the analysis we separate three age groups:
juveniles (over the first winter), subadults (over the
second and third winter for birds marked as young)
and adults (known breeders). Older geese marked as
young have only been included in the adult sample
if they were known to have bred in the study area.

In connection to this it should be remembered that
estimates of survival rates based on neck-band
resightings are biased due to neck-band losses (cf.
Ebbinge et al. 1991, Samuel et al. 1990). In our
study, we recorded some losses in the beginning,
especially among breeding males, but conditions
improved when we changed to a new material in the

neck collars in 1986. During the catching opera-
tions, a number of previously marked geese were
regularly caught. For geese marked after 1986, three
of 41 adult males had lost the neck-band compared
to one of 44 adult females and one of 22 marked as
young. Taking the exposure time into consideration
(onaverage 2.6 years), this corresponds to an annual
loss rate of about 1.8%. The replacement of lost and
broken neck bands during the round-ups reduced the
effects of neck band losses on the calculations of
survival rates especially for adults, and we have
accordingly not used any correction factors. More-
over, practically all neck-bands were retained over
the first winter. Thus neck-band losses could
potentially have some slight effect on survival
estimates for subadults but even here we considered
the effect too small to try to calculate correction
factors.

Results

Survival between fledging and departure

During 1984-1990, 216 families could be followed
from fledging of the young until departure from SW
Scania, and the number of young was established
(Table 1). During this period, 6% of the fledged
young were lost.

Table 1. Losses of young Greylag Geese in families with
marked parents from fledging (10 July) until departure
from SW Scania in autumn (or last observation where the
number of young in the family could be determined).

Forlusteravunga gragdss i familjer med méirkta fordldrar
Jfran det ungarna blev flygga (10 juli) till bortflyttningen
fran SV Skane pa hosten (eller sista tillfille nér antalet
ungar i familjen kunde faststdllas).

Number of Total number of young Losses of
families Totalt antal ungar young %
Antal Fledged  atlast obs. Ungforluster

Sfamiljer Flygga  vid sista obs. %
1984 2 15 15 0
1985 17 65 64 15
1986 17 82 78 49
1987 33 120 109 9.2
1988 40 139 129 T2
1989 54 205 195 49
1990 53 182 166 8.8
Total 216 808 756 6.4
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Table 2. Annual survival (%) of neck-banded Greylag
Geese from SW Scania during years with normal (85/86-
88/89) and heavy (89/90, 90/91) hunting pressure in the
main wintering area in southwestern Spain. The number of
marked birds known to be alive by 1 July in year t+1 is
shown as per cent of the number known to be alive by 1 July
in year t (shown in brackets) or for young birds in their first
winter as per cent of the number known to have fledged.
Note: data for first-winter birds in 85/86 not included due
to lower chance of observations compared to first-year
birds in later years (see text).

Ar/ig overlevnad (%) for halsringmdirkta gragdss fran SV
Skane under ar med normalt (85/86-88/89) respektive
hogt (89/90, 90/91) jakttrycki det viktigaste dvervintrings-
omrdadet i sydvdstra Spanien. Antalet méirkta grdagdiss som
setts efter 1 juli dr t+1 anges som procent av det antal som
setts efter 1 juli dr t (visat inom parentes) eller for unga
gdss under forsta vintern i procent av det antal som blev
flygga. Unga gdss vintern 85/86 har uteslutits eftersom
chanserna for observation av dessa var ldgre dn under
senare ar (jfr. texten).

Marked as young and Adults
controlled in their
First Second and
winter third winter
Mdirkta som unga och Vuxna
kontrollerade under
Forsta Andra och
vintern tredje vintern
1985/86-88/89 87 (242)
1986/87-88/89 79 (215) 77 (173)
1989/90-90/91 72:(259) 73 (280) 80 (293)
Total Summa 76 (470) 74 (453) 83 (535)
Chi? 2.68, n.s. 0.91, n.s. 4.66, P<0.05

First year survival

The overall survival of young from fledging to 1 July
the next year was 76% (Table 2), with a significant
variation between years, from 65 to 92% (Fig. 2).
Based on observations made in SW Scania, the first
winter survival was 67%, being significantly diffe-
rent from the estimate presented above (Ch’= 6.08,
P<0.02). With 1 July as datum line, a small number
of young that do not return to Sweden after their first
moult migration and dies before they return next
spring will be lost in the calculations based only on
data from SW Scania. On the other hand, these
individuals were mainly recorded in autumn staging
areas south of Sweden. With 1 April as datum line,
the survival estimate based on observations in Sca-
nia is 72%, which is not significantly different from
the estimate based on the entire data set (Ch’>=1.26,
n.s.).

First year survival of birds from different lakes
varied within years. In 1987, the survival of fledglings
from Lake Yddingen was significantly lower than
for those from the other lakes. In 1988, on the other
hand, fledglings from Lake Yddingen had a very
high survival (Table 3).

Survival also varied between wintering areas.
Table 4 shows first winter survival of all young
geese with known wintering quarters, i.e. marked
parents or brood mates were actually seen in winter,
either in Coto de Doifiana or in the Netherlands
(Dutch Delta or for two families Flevoland). This
procedure was necessary in order to assign the
winter area of young that were lost early. The overall
first winter survival for young birds from fledging to
1 April next year (se above) was 90% for Dutch
wintering birds compared to 72% for those wintering

Table 3. First-year survival (%) of fledged young from different lakes. Number of fledged young is given in
brackets. G-test used for cases when Chi? was not applicable (*).

Overlevnad (%) av flygga ungar fran olika sjoar under forsta dret efter méirkningen. Antalet flygga ungar anges

inom parentes. G-test utnyttjat néir Chi® ej kan tilldmpas (*).

Marking year  Yddingen Fjéllfotasjon Klosterviken Borringesjon Chi? P
Mdirkar

1985 50 (16) 64 (28) 80 (10) 2.42 n.s.
1986 90 (20) 100 (2) 100 (2) 0.76* n.s.
1987 61 (36) 81 (21) 87 (30) 91 (11) 7.97* 0.05
1988 96 (24) 65 (20) 77 (31) 72 (18) 8.23* 0.04
1989 69 (26) 100 (2) 80 (41) 77 (48) 2.16% n.s.
1990 75 (56) 59 (27) 72 (29) 62 (26) 2.96 n.s.
Total Summa 74 (178) 68 (100) 80 (143) 74 (103) 4.33 n.s.
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Fig. 2. Annual survival rates (per 1 July) for Greylag Geese from SW Scania. Adults (filled bars), subadults (unfilled bars)
and juveniles (hatched bars) are shown separately. For 1991/92, only adults and young are included as too short a period
has passed for all subadult birds to have a chance to be reported. The annual variation was significant for adults
(Chi’>=11.59, P=0.03) and juveniles (Chi’=10.44, P<0.05) but not for subadults (Chi*=4.14, n.s.).

Arliga verlevnadsviirden (per 1 juli) for grdgss frin SV Skéne. Adulta (fyllda staplar), subadulta (ofyllda staplar) och
unga (streckade staplar) visas separat. For 1991/92 redovisas endast adulta och unga eftersom for kort tid passerat for
att alla subadulta géiss skall ha haft en chans att rapporteras. Den darliga variationen var signifikant for vuxna
(Chi*=11.59, P=0.03) och unga (Chi’=10.44, P<0.05) men inte for subadulta (Chi’=4.14, n.s.).

in Coto de Dofana, the difference being highly
significant (Chi’=9.65, df=1, P<0.002). During the
two winters (1989/90 and 1990/91) with intensive
field work in Spain, the difference between the areas
was particularly marked in 1990/91 (Fig. 3).

In 30 families, the number of young could be
determined soon after the arrival to the winter quarters
in Spain (Coto de Dofana). Seventeen per cent of the
young seen in Sweden (N=109) were lost before the
first resighting of the family in Spain. For 8 families
wintering in the Dutch Delta, 7% of 42 young were
lost.The difference between Dutch and Spanish
wintering families was not significant (Chi’=2.58,
P=0.11).

Survival of older birds

After the first year, the overall survival of birds
marked as young was 74% over the following two
winters (Table 2). For those marked as adults, the
overall survival was 83%. Survival estimates based
on observations made in SW Scania were 77% for
subadults over their second and third winters and
80% for those marked as adults. These estimates
were not significantly different from the estimates
based on the entire data set (Chi’*= 1.34 and 2.79 for
subadults and adults, respectively). The slightly
lower estimate for the restricted data set is related to
afew adults seen in Scania in spring who leftin early
summer, thereafter being seen in Denmark and/or
the Netherlands after 1 July.
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Table 4. First winter survival (to 1 April) of marked young
wintering in, or migrating to Coto de Dofana and the
Dutch Delta, respectively. Only young with one or both
parents marked are included. Individuals not seen in the
winter quarters are allocated to winter area according to
observations of their parents. Total number of young per
winter area and season shown in brackets.

Overlevnad till 1 april for mérkta ungar som dvervintrat
ellerflyttat till Coto de Doriana eller det holldndska deltat.
Endast ungar med minst en mérkt fordlder medriknas,
ungar som ej setts i vinterkvarteret hénfors till vinter-
omrdde efter fordldrarna. Antalet ungar per vinteromrade
och dr anges inom parentes.

Winter area Vinteromrdade

Coto de Dofana Dutch Delta
1985-86 69 (16) -
1986-87 90 (10) -
1987-88 76 (54) 91 (11)
1988-89 69 (39) 92 (26)
1989-90 70 (47) 84 (19)
1990-91 69 (26) 90 (21)
Total Summa
1987/88-90/91 72(166) 90 (77)

The annual survival rates for birds marked as
adults showed a significant variation between years
(Fig. 2). Particularly high survival rates were found
in 1987/88, 1988/89 and 1991/92, whereas the
survival was only 78% between 1990 and 1991. The
subadults did not show any significant variation
over the years. As noted above, 1991/92 was a year
when few Greylag Geese were shot in southwestern
Spain. In 1987/88, the hunting pressure was very
high, but the geese from Scania mainly stayed in
areas where hunting was less heavy (H. Persson
unpubl.).

Table 5. Annual survival (%) of neck-banded Greylag
Geese wintering in the Netherlands (mainly the Dutch
Delta) and Coto de Doiiana. Accumulated number of
individuals per winter shown in brackets.

Arlig overlevnad (%) av halsringmdrkta gragdss
overvintrande i Nederlinderna (huvudsakligen delta-
omradet) och Coto de Donana. Antal individer anges inom
parentes.

The Netherlands Coto de Dofiana Chi®> P

94 (88) 85 (414) 521 <0.05
88 (65) 80 (348) 2.18 ns.

Adults
Subadults

142

100 + 27
26
12
68 92 20
105 109
56
L
Ad 2-3 years Young Ad 2-3 years Young
1989/ 90 1990/91

Fig. 3. Survival of Greylag Geese from SW Scania wintering
in SW Spain (filled bars) and the Netherlands (unfilled
bars) in 1989/90 and 1990/91.

Overlevnad for gragciss frdan SV Skdne, som overvintrat i
SV Spanien (fyllda staplar) resp. Nederlinderna (ofyllda
staplar) 1989/90 och 1990/91.

Separate survival values were calculated for those
wintering in the Dutch Delta and Coto de Donana
(Table 5), using geese that had been known to spend
the winter there during previous seasons. Overall
survival rates for adult geese wintering in the
Netherlands were significantly higher than for those
wintering in Coto de Dofiana. Marked differences in
survival rates were found for geese using the diffe-
rent winter areas in 1989/90 and 1990/91, whereas
the data from the Netherlands were too few in the
other years to calculate annual survival rates (Fig. 3).

Timing of mortality

The actual date of death was only known in a few
cases when the birds were shot. With the intensive
checks for marked geese in all areas the last date of
observation will give some indication on when most
mortality occured (Fig. 4). The vast majority of last
observations was made in October and November
for all age groups, indicating the importance of
losses during the autumn migration for the overall
losses among the Greylag Geese. Losses during
spring migration were minimal except for subadults
wintering in Spain (Table 6).
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Fig. 4. Monthly distribution of last observations of Greylag Geese from SW Scania. Number of individuals: juveniles
(hatched bars) 142, subadults (unfilled bars) 84 and adults (filled bars) 69. Last marking years included are for juveniles

1990, adults 1989 and subadults 1988 (marked as young).

Manadsfordelning av sista observationer av grdgdss fran SV Skdne. Totalt antal redovisade individer: unga (streckade
staplar) 142, subadulta (ofyllda staplar) 84 samt adulta (fyllda staplar) 69. Sista medtagna mdérkar dr for unga 1990,

adulta 1989 och subadulta 1988 (mdirkta som ungar).

Discussion

Data on the survival rate of Greylag Geese origina-
ting from this flyway, as well as from central Europe,
have been presented by Paludan (1973) on the basis
of traditional ringing data. For adults, the annual

Table 6. Survival (%) during spring migration of Greylag
Geese seen in Coto de Donana and the Dutch Delta in
January - February 1990 and 1991. Number of individuals
shown in brackets.

Overlevnad (%) under varflyttningen for gragiss sedda i
Coto de Doriana och det hollindska deltaomrddet i ja-
nuari-februari 1990 och 1991. Antal individer anges inom
parentes.

Dutch Delta Coto de Donana
Adults 95 (19) 96 (49)
Subadults 100 (21) 86 (74)
Juveniles 100 (16) 100 (34)

mortality rate was 32% compared to 41% for young
birds. These rates are higher than the data obtained
in our study: 17% for adults and 24% for juveniles.
As the estimates have been obtained by completely
different methods they are not directly comparable.
It is, however, clear that the mortality rate for the
Greylag Goose has decreased since Paludan’s study.
In this respect it should be remembered that our
values are slightly too high due to an estimated 2%
loss of neck-bands per year.

During recent years anumber of statistical methods
for the calculation of survival rates and other
demographic parameters based on resightings of
marked birds have been presented (Clobert &
Lebreton 1991; for a review see also Ebbinge et al.
1991). Most studies on geese using neck collars or
coloured legbands for survival estimates rely on
observations from voluntary observers in different
staging and wintering areas and thus have to
compensate for differences inresighting possibilities.
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In our study, on the other hand, we based the
estimates almost entirely on intensive observations
in the breeding areas. As the resighting effort was
thorough and the resighting probability very high in
the study area there was no need to compensate for
differences in resighting possibilities. The site tena-
city is high for the adults (including those marked as
young when recruited to the breeding population
when older) with more than 98% of those known to
be alive actually seen in the study area Nilsson &
Persson unpubl.), so an adult goose that has not been
seenin Scania and has not lostits neck-band can with
confidence be considered as dead. The differences in
resighting possibilities in the Netherlands and Spain
havenoinfluence on the survival estimates presented
here as the absolute majority of the estimates are
based on observations in SW Scania. Moreover, the
few young geese that do not return to Scania after the
moult in the Netherlands spend late summer and
autumn in the Netherlands or in Denmark and
Germany, where the chances of resighting are high.
The only influence of the lower resighting chances
in Spain and in the Dutch Delta compared to other
areas will be on the number of geese that can be
identified as wintering in the two areas. To fully
elucidate the possible effects of the resighting chances
on the survival estimates we also presented survival
rates based only on observations obtained in SW
Scania, which showed very small differences
compared to the estimates based on the entire data-
set.

For young birds, a proportion of 6% was lost
between fledging and last observation in SW Scania
before the start of autumn migration. The causes of
these losses are unknown as there was only a
negligible amount of shooting of Greylag Geese
under license here for crop protection. For young
geese the main mortality occurred between the last
sighting in Scania and the arrival in the winter
quarters. Most last observations for elder geese were
also obtained during this time of the year.

The decrease in mortality rate for Greylag Geese
is probably related to changes in the hunting pressure
as most known deaths were caused by hunting. The
importance of hunting is also seen in the annual
pattern of survival in our study population. For all
age groups the survival was significantly higher
during the seasons of 1986/87-1988/89 compared to
1989/90 and 1990/91. In the latter two seasons, the
hunting pressure in the Guadalquivir Marismas in
southwestern Spain, the main wintering area within
this flyway, was extremely high. The geese were
especially vulnerable as they were forced to feed on
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the much hunted rice fields outside the protected
Doiana National Park due to a high water level that
made feeding impossible in most areas in the park
(Persson 1992). The importance of hunting can also
be seen in the differences in survival between geese
wintering in Coto de Dofiana and the Dutch Delta.
The geese are hunted in the Netherlands, but not to
the same extent as in southwestern Spain. The mor-
tality of Spanish wintering geese is probably to a
large part related to hunting with heavy losses at
arrival in southwestern Spain but also during migra-
tion through France and northern Spain. Autumn
migration is, however, a risky procedure even for
protected species such as the Barnacle Goose (Owen
& Black 1989, 1991). The importance of hunting for
the populations of geese has been discussed by
Ebbinge (1985, 1991) who found that recent increases
in three arctic breeding goose populations were
related to changes in hunting policies with decreased
hunting pressure (one case) and total protection (two
cases). In this context, it is maybe more than a
coincidence that the rapid increase of the studied
population occurred after the closure of hunting
within the Dofiana National Park in 1983/84
(Calder6n et al. 1991).

In light of the differences in survival between
different wintering areas it is interesting to note the
changes in winter distribution of the Greylag Goose
thathave occurred inrecent years. Numbers wintering
in the Dutch Delta have increased (Castelijns et al.
1991) and a new important wintering area at
Villaféfila in northern Spain has been established
(Rodriguez & Palacios 1991). In both these areas,
hunting pressure is much lower than in southwestern
Spain. These changes probably have two causes.
The increase in the Dutch Delta probably reflects the
general population increase whereas the increase at
Villaféfila, at least partly, is due to a redistribution
within Spain. Neck-banded birds that earlier wintered
in southwestern Spain now stop at Villaféfila for
wintering or prolonged autumn staging. Many of the
geese seen in Villafafila in autumn move on to Coto
de Doiiana in December or January and even as late
as in February (Persson in prep.).

The rapid increase in the number of wintering
Greylagsin the Dutch Delta may have arisen without
a redistribution between wintering areas. This is
shown by the segment of the Scanian Greylags
wintering there. Besides a higher survival rate, they
return earlier to the breeding areas than birds
wintering in Spain, and pairs arriving early were
found to be more productive than those arriving late
(Nilsson & Persson in prep.). However, it shall be



kept in mind that these results were obtained during
a succession of mild winters, this strategy perhaps
being less favourable during more severe winters.
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Sammanfattning

Variation i overlevnad hos en vixande gragds-
population i Skdne, sodra Sverige.
Gragésbestdndet i Sverige liksom i ett flertal andra
europeiska ldnder har 6kat markant under senare ar,
varvid bl.a. ett betydande antal nya koncentration-
somraden etablerats. Detta ledde till att NKV star-
tade ett halsringmirkningsprojekt i de olika nord-
iska landerna. I denna uppsats analyseras det insam-
lade materialet f6r de skdnska gidssen med avseende
pa variation i overlevnad for olika dldersgrupper
mellan olika ar samt relaterat till olika val av vinter-
kvarter.
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Metoder

Under 1984-1991 fangades och halsringmirktes 235
gamla och 697 unga gragiss vid Yddingen, Fjillfo-
tasjon, Klosterviken och Borringesjon i SV Skane,
varjamte 23 gamla och 67 unga gidss mérktes vid
Snogeholmsjon. Undersokningsomradet i Skane
kontrollerades intensivt under hela sdsongen. Dess-
utom erhdlls ett stort antal kontroller fran ornitologer
i olika delar av Europa. Eget filtarbete bedrevs
under flera sdsonger i det viktigaste dvervintring-
somradet i Spanien. Totalt baseras foreliggande
analys pé en databas omfattande 33 200 avldsningar
fran det skanska undersokningsomérdet och 6500
avldsningar fran andra omréaden.

Vuxna gragiss visar en mycket hog grad av orts-
trohet, varfor man kan utga ifran att en vuxen gragas
som ej observerats under en tid ej ldngre finns i livet.
Aven hos unga grigiss ir troheten mot fodelse-
omrédet stark. Den arliga 6verlevnaden hos gré-
gidssen har berdknats som antalet individer sedda
efter den 1 juli ar t+1 i procent av det antal som sags
efter 1 juli ar t. Ndr hostsdsongen ar t+1 avslutats har
som regel endast fa giss setts, vilka inte tidigare
observerats i SV Skane. Under de senaste aren har
overlevnadsberidkningen justerats for 2,5% av de
unga gissen pa basis av utlandsobservationer.

Resultat och diskussion

I 216 familjer kunde Overlevnaden hos ungarna
foljas fran det de blev flygga tills de limnade Skéne
pa hosten. Forlusterna uppgick i genomsnitt till 6%
(Tabell 1). Imedeltal var verlevnaden fér unga géss
fran det de blev flygga till den 1 juli aret dérpd 76%,
men en betydande variation noterades mellan olika
ar (Fig. 2, Tabell 2). 1989/90 och 1990/91 kinne-
tecknades av ett extremt hogt jakttryck i det for
gragidssen viktiga vinteromradet Coto de Doifiana
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med en 1ag 6verlevnad for de mérkta gragdssen som
resultat.

Overlevnaden fér unga gragiss varierade ocksa
mellan de olika héckningssjoarna (Tabell 3) samt i
relation till gdssens val av vinterkvarter (Tabell 4).
For unga géss som overvintrade i det holldndska
deltaomradet var den érliga 6verlevnaden 90% mot
72% for dem som Gvervintrade i Coto de Dofiana
(Fig. 3). I ett antal familjer med mérkta vuxna kunde
antalet ungar faststillas bade omedelbart fore bort-
flyttningen fran Sverige samt vid ankomsten till
vinteromradet. For gragiss som flyttade till Spanien
forlorades 17% av 109 ungar mot endast 7% av 42
for gragéss som flyttade till det hollindska deltat.

Giss mirkta som ungar visade samma 6verlevnad
over sin andra och tredje vinter som 6ver den forsta
(Tabell 2). Variationen mellan olika ar var mattlig.
Giss médrkta som adulta visade en betydande varia-
tioni6verlevnaden mellan olika ar (Fig. 2). I genom-
snitt var overlevnaden 87% for ren med lagt eller
normalt jakttryck i Spanien jamfort med 80% for
1989/90 och 1990/91 med hogt jakttryck i Spanien.
Liksom for unga grégéss konstaterades en signifi-
kant skillnad i 6verlevnad mellan adulta gragiss
som Overvintrade i Nederldnderna och i Spanien.

For flertalet individer gjordes de sista observatio-
nerna i oktober eller november (Fig. 4). Detta
indikerar att merparten av forlusterna intriffade i
samband med hostflyttningen, vilken i tiden sam-
manfaller med jaktsdsongen. Forlusterna under
varstricket var ddremot minimala (Tabell 6).

Tidigare data 6ver gragéssens 6verlevnad (Paludan
1973) grundas pa traditionell ringmérkning och &r
ddrfor kanske inte direkt jimforbara med véra vir-
den. Paludan beriknade mortaliteten for vuxna gra-
giss till 32% och for unga giss till 41%. Motsva-
rande virden fran véar undersokning var 17% resp.
24%.
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Different ecology in male and female wintering Snowy Owls
Nyctea scandiaca L. in Sweden due to colour and size dimorphism

HENRIK LIND

Wintering Snowy Owls Nyctea scandiaca were studied in
southern Sweden during four consecutive winters (Nov. -
March, 1989 - 1993). 85 % of the known individuals (9-11
males, 11-12 females) in the provinces of Oland and Skéne
were considered properly aged and sexed. They were
observed for 92 h during daytime roosting and for an
additional 29 h during hunting activity. Males were more
often mobbed (p<0.001) during snowfree conditions, more
oftenroostedin forests (p<0.01), left fewer pellets (p>0.05),
preferred higher perch sites, and stayed shorter periods in
the same area (p<0.01), as compared to females. First to
second winter females were mobbed more often during
snowcover compared to bare ground conditions (p<0.05),
and were mainly selecting medium-sized prey (Oryctolagus,

Abstract

Anas, Perdix.) Two older owls (adult female/sub-adult
male) were selecting smaller prey (Microtus, Apodermuts,
Passerinidae) compared to first second winter females
(p<0.001). In conclusion, due to their smaller size and
contrasting colouration, males were considered less well
adapted to the mainly snowfree conditions in the area,
because of a less favourable energy budget due to mob-
bing, presumed lower hunting success and smaller/less
abundant prey. Females, due to their larger size and con-
trast reducing colouration, were considered better adapted
tothe same area, due tolower mobbing frequency, presumed
higher hunting success and selection of larger prey.

Henrik Lind, Karlevi 6494, S-38693 Fiirjestaden, Sweden.
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Introduction

In the Snowy Owl Nyctea scandiacareversed sexual
size dimorphism is pronounced. Body masses in the
range 1550—2690 g have been reported for females,
andin therange 1320-2013 g for males, from North
America (Earhart & Johnson 1970). In this species a
sex and age related colour dimorphism also is found,
making ageing and sexing possible at most occasions
in the field (Josephson 1980, Olsen 1991, Olsen &
Fredriksson 1992). Colour and pattern range from
almost pure white in the adult male to heavily
spotted dark brown in first and second winter fema-
les.

Several hypotheses have been put forward to
explain the evolution of reversed size dimorphism in
raptorial birds: A more efficient (female) nestdefense
and decreasing vulnerability to predators (Storer
1966, Anderson & Norberg 1981), reduced food
competition between the sexes (Earhart & Johnson

1970, Snyder & Wiley 1976, Sylvén 1982, p. 9-19),
and (in the Snowy Owl) the advantage of large
female size during incubation in cold arctic conditions
and the possibility to increase the egg and clutch size
(Wiklund & Stigh 1983). Also, the female colouration
and pattern could be advantageous because of reduced
heat losses through radiation and conduction
(Heppner 1970).

Since there is a division of labour between the
sexes —only the females incubate, and the males are
doing most of the hunting (Tulloch 1969) — the
contrast reducing colouration of the females also
could reduce the risk of revealing the nest site.

In the Snowy Owl breeding is often associated
with dense rodent populations such as voles Microtus
spp. and lemmings Lemmus spp. (Watson 1957,
Hagen 1960, Andersson & Persson 1971) and
probably also with favourable weather conditions,
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since snow sometimes is present for an extended
period in the breeding area (Wiklund & Stigh 1986).
This results in either nomadism or in that breeding is
abandoned in unfavourable years. A juvenile Snowy
Owl banded in Canada was recovered in Sakhalin,
USSR (Palmerlee 1972), and a juvenile banded in
Sweden has been reported from Siberia (Jan Petters-
son, pers. com.) suggesting that offspring might
search for suitable territories far from the hatching
area. Nomadism is still a question of some dispute
(Wiklund & Stigh 1986), since adult nonbreeding
birds are present for a short period of time in suitable
areas during years with shortage of food.

Little is known about the ecology of the species
outside the breeding areas. Reports of opportunistic
selection of food exists — such as Snowy Owls
following aggregations of migrating Willow Grouse
Lagopus lagopus in arctic Russia (Alerstam 1982, p.
67) —as well as descriptions of several Snowy Owls
attracted to a dense population of artifically bred
Mountain Hares Lepus timidus (Nagell & Fryklund
1965). The food spectrum during the winter also
seems wide, and previously described prey species
taken by wintering Snowy Owls in Sweden are listed
in Table 1 (Levin 1888, Anonymous 1889, Roth
1897, Kolthoff & Jdgerskicld 1898, Anonymous
1904, Nagell & Fryklund 1965).

Regular irruptions of Snowy Owls occur during
the winter far south of the breeding range, and
previous reports on these invasions (Roth 1896,
Nagell & Fryklund 1965, Boxall & Lein 1982,
Kerlinger & Lein 1986) describe a predominance of
young birds among the individuals found furthest to
the south, suggesting differences in winter ecology
between different categories of Snowy Owls.
Descriptions of females holding exclusive territories
during the winter and observations that only females
capture larger mammal preys such as Jackrabbits
Lepus and weasels Mustela have been published
(Boxall & Lein 1982).

When small numbers of Snowy Owls reached
southern Sweden during the winters 1989/90—1992/
93, this study was designed to evaluate if females as
a result of larger size and contrast reducing
colouration are better adapted than males to wintering
in snowfree areas. The hypothesis was that fe-males
are capable of taking larger preys and thus would
benefit from a larger spectrum of available prey in
areas with few small rodents and more abundant
medium sized prey such as rabbits Oryctolagus
cuniculus, ducks Anas spp., Bucephala clangula,
Aythya spp. and Partridges Perdix perdix. The ma-
les, on the other hand, were presumed to be more
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Table 1. Previously recorded prey species of Snowy Owls
during winter in Sweden.

Tidigare registrerade bytesarter for fjéilluggla i Sverige
vintertid.

No of sources (references)
mentioning the species
(out of six)

Art Antal kéillor (referenser)
som némner arten (av sex)

Species

Mammals

Brown Hare Lepus europeaus
Mountain Hare Lepus timidus

Hare Lepus spp.

Red Squirrel Sciurus vulgaris

Field Vole Microtus agrestis

Northern Water Vole Arvicola terrestris
Bank Vole Clethrionomys glareolus
Root Vole Microtus oeconomus
Lemming Lemmus/Myopus
Wood/Yellow-necked Mouse Apodemuts spp.
Shrew Sorex spp.

Birds

Mallard Anas platyrhynchos
Teal Anas crecca

Eider Somateria mollissima
Goldeneye Bucephala clangula
Coot Fulica atra

Whimbrel Numenius phaeopus*
Goshawk Accipiter gentilis
Black Grouse Lyrurus tetrix
Hazel Grouse Tetrastes bonasia
Partridge Perdix perdix
Pheasant Phasianus colchicus
Green Woodpecker Picus viridis
Passerines

o e e e () e () e

N = = O\ = = N e

* Might refer to Curlew Numenius arquata

susceptible to mobbing by birds in snow free areas as
a result of smaller size and less contrast reducing
colouration.

Study population and general conditions

The owls included in the study population were
observed in southern Sweden, mainly on the island
of Oland in the Baltic Sea. Two females observed in
Skéne during 1992/93 were also included. These
birds made up >85% of all Snowy Owls observed in
these areas during the four consecutive winters (Nov
— March) of the study. Three observed birds were
excluded due to problems with reliable ageing and
sexing. These birds were either adult females or first
to second winter males.



Thus, my study group contained 2 males and 1
female in the winter 1989/90, 1 male in 1991/92 and
6 —8 males and 10 — 11 females in 1992/93. In all, 9
— 11 males and 11— 12 females were included in the
analysis. All the males were considered third winter
or older (mainly white), one female was judged as
adultand the rest of the females first to second winter
birds. The study areas were free from snow most of
the time, but these conditions were interrupted by
short periods when snow covered the ground. Some-
times extensive frost was present, creating a totally
white ground similar to snowcover.

Methods

A questionary was distributed to 20 local
ornithologists in advance of the winter field
observations, asking for information about observa-
tion time, habitat, sex, age, other raptorial species in
the area, mobbing incidents (mobbing species,
number of mobbing individuals and the owl's re-
sponse). Activity of the owls was noted, as well as
choice of roost sites in the day and perch sites (type,
height above the ground) during hunting activity.
The identity of prey and hunting success or failure
were recorded if possible, as well as if and when
pellets were produced (if found they were collected).
Time spent flying was also recorded, and degree of
snow/frost cover was determined.

In addition, announcements were made in the
national radio and three major Swedish ornithological
journals to gather further information about where
owls could be present in the areas. Local and natio-
nal ”birdlines” reporting rare birds were checked
every day during the period, and if owls were reported,

the observer was interviewed on the telephone shortly
afterwards (according to the questionary). In total,
Snowy Owls were observed for 92 hours during
daytime roosting and for 29 hours during hunting
activity at dawn. Half of the observation time was
contributed by the author.

Ageing and sexing was made according to Jo-
sephson (1980), Olsen (1985) and Olsen & Fredriks-
son (1992).

Skeletal remains from the pellets were analysed
by archeologist Leif Jonsson, Central Board of Na-
tural Antiquities, using the collections at Natur-
historiska Museet, Goteborg, for comparison. Feather
remains were analysed by Jan Akerman, Firjestaden.

Mammal species were named according to Burt
(1980) and Macdonald (1993).

Statistics

The bulk of data represents number of observations
in various environmental conditions. Comparable
observations were made under similar circumstances,
and the mean observation times of males and fema-
les were almost the same (males: mean 55 min, SD
63.1; females: 64 min, SD 61.3). The data have been
subjected to statistical analysis using ordinary
statistical tests. Since some expected frequencies
were <5, the data were arranged in four-fold
contingency tables and observed frequencies were
compared with expected ones using Fisher-Irwing's
exact test (Armitage 1983). In one instance
parametrical data were collected (duration of stay in
awinter home range). The values were not normally
distributed and, therefore, analysed using Wilcoxon's
rank sum test (Armitage 1983).

Table 2. Number of occasions with observations of Snowy Owls at daytime roosting sites. Each observation represents
amean value of 55 min for males and 64 min for females. Males, as compared to females, were mobbed more often during
snow free conditions (p<0.001) and more often roosted in forested habitat (p<0.01). Females were mobbed more often
during snowcover as compared to snowfree conditions (p<0.05). Statistical test were made by using Fisher-Irwing tests;

Armitage 1983.

Antal tillfiillen med observationer av fjilluggla pd dagsitiplats. Var observation representerar i medeltal 55 min (hanar)
och 64 min (honor). Hanar mobbades oftare in honor vid snofria forhdllanden (p<0.001) och sokte oftare én honor
dagsittplats i skog (p<0.01). Honor mobbades oftare vid snéiga forhdllanden jimfort med snifria (p<0.05). Statistisk
analys gjordes med hjdlp av Fisher-Irwing test (Armitage 1983).

Snow absent Snofritt

Snowcover Snotéicke

Roosting site Sittplats

Mobbed Not mobbed Mobbed Not mobbed Open Forest

Mobbad Omobbad Mobbad Omobbad Oppen Skog
Males Hanar 10 12 2 18 6
Females Honor 1 43 7 54 0
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Results

Sex-ratio during the invasion 1989 — 1993

The relative number of sub-adult and adult males
(45%) was higher than during previously described
invasions in Sweden (11%; Anonymous 1889, 15%;
Roth 1897, 5%; Nagell & Fryklund 1965).

Mobbing at daytime roosting sites

Males were mobbed more often than first to second
winter females (p<0.001, Fisher-Irwing test) during
snow free conditions. On average, the mainly white
males were mobbed once every second hour, the
first to second winter females only once in 47 hours.
See Table 2.

Females were mobbed more often during
conditions with snowcover or frost-white ground
(p<0.05, Fisher-Irwing test) as compared to snowfree
conditions (Table 2). The expected lower frequency
of mobbing against males during conditions with
white ground could not be verified depending on too
few observations. Males were observed for three
hours during these conditions and no mobbing
incidents occurred. The adult female was never
mobbed during 19 hours of observation. Escape
flights of the owls as a result of mobbing were
recorded only in males, at three occasions. The
mobbing was then always carried out by pairs of
Ravens Corvus corax, presumed to be resident
territory holders. After such incidents the owls were

Table 3. Species mobbing Snowy Owls at roosting sites
during daytime in winter habitats. Number of observed
occasions (with number of mobbing individuals within
brackets).

Arter som observerades mobbalfjdllugglor pa dagsittplats
i vinterrevir. Antal observationstillfillen med mobbning
(samt antal mobbande individer inom parentes).

Mobbing species Adult/sub-adult  First/second
winter
male female

Mobbande art Adult/sub-adult  Férsta/andra

vinter

hane hona
Common Buzzard
Bueto bueto - 1(1)
Goshawk Accipiter gentilis 1(1 male) -
Kestrel Falco tinnunculus - 1(1)
Crow Corvits corone 3(11) 1(3-4)
Raven Corvus corax 6(9) 1(1)
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Table 4. Height of perch sites used by four male and nine
female Snowy Owls during hunting activity. Number of
observations at different perch sites are given.

Hojd for sittplatser anvinda av fyra hanar och nio honor
av fjalluggla under jaktaktivitet. Antal observationer pa
olika sittplatser anges.

Sex 0-1m 1-5m 5-10 m >10m
Kon

Male 10 10 9 5
Female 34 50 10 -

not found again in the area. The time spent by male

Snowy Owls flying away from mobbing Ravens was

2% of the total observation time during daytime

roosting. This is about half as much time as males

were observed flying during hunting activity (5%).
Mobbing species are listed in Table 3.

Choice of daytime roost sites

Only males were found roosting in forests. All
females were found in open areas. This difference
was significant (p<0.01, Fisher-Irwing test; see Ta-
ble 2). In all, three different males were found on
roosting sites in forests. Mobbing frequency was
lower in males roosting in forests (17%), than in
males roosting in open habitats (50%, p>0.05).

Hunting behaviour and choice of perch sites

Hunting behaviour was observed for 3.5 h in four
males and for 25.5 hin nine females. In the afternoon,
hunting activity was observed more often in adults
(5 occasions) than in first to second winter females
(1). Hunting individuals used only about 5% of the
time flying and the rest of the time perching, usually
from the highest point in the section of the habitat
selected for hunting activity by the individual. Hove-
ring was rarely seen, and almost exclusively as
expected (Sylvén 1978) inhard wind. Flights between
perch sites were usually at low altitude, combining
¢gliding and flapping flight.

Males used higher perch sites than females (sites
>5mabove ground, Table 4.) Habitat structure gave
no reason to suspect that this was not an active
choice made by the individual bird, since trees were
occuring in all home ranges studied. On the other
hand, no males were reported to huntalong shorelines,



Table 5. Hunting attempts (successful attempts within
brackets) made by Snowy Owls where prey could be
identified.

Jaktforsok (framgangsrika forsok inom parentes) genom-
forda av fjdllugglor ddr byte kunnat identifieras.

Identified prey First/second ~ Adult  Adult
winter female female male
Artbestimt byte Forsta/andra  Adult  Adult
vinter honor — hona hane
Teal Anas crecca 1(1) - -
Kittiwake Larus tridactyla (1) - -
Herring Gull Larus argentatus 1(-) - -
Pheasant Phasianus colchicus 11(-) - -
Partridge Perdix perdix 3(1) — —
Meadow Pipit Anthus pratensis - 1(-) -
Passerines 1(-) - -
Brown Hare Lepus europeaus 3(-) - -
Rabbit Oryctolagus cuniculus 13(1) - -
Vole/Mouse
Microtus/Apodermus - 9(2) >1(?)

Table 6. Prey species identified by skeletal and feather
remains in pellets produced by aged and sexed individuals.
In addition, one pellet produced by a Snowy Owl of
unknown age and sex contained remains from Mallard (1),
Partridge (1) and Wood mouse (1).

Bytesarter identifierade fran spybollar producerade av
alders- och konsbestidmda fjillugglor. Dessutom notera-
des grisand (1), rapphona (1) och mindre skogsmus (1) i
en spyboll fran en icke dalders/kénsbestimd individ.

Prey species First/second  Adult Sub-adult

winter female male
female
Bytesart Forsta/andra  Adult  Sub-adult
vinter hona hane
hona
Mallard Anas platyrhynchos 2 - -
Teal Anas crecca 2 - -
Goldeneye Bucephala clangula 2 - -
Long-tailed duck
Clangula hyemalis | - -
Duck
Bucephala/Clangula/Aythya 1 - -
Partridge Perdix perdix 8 - -
Starling Sturnus vulgaris 1 - -
Twite/Linnet Acanthis spp.* | - -
Rabbit Oryctolagus cuniculus™* 5 - -
Field vole Microtus agrestis 3 1 -
Wood mouse
Apodemus sylvaticus - - 2

* Individual with callus-formation in skeletal parts of wing
suggesting flight inability when taken.

* Individ med callusformation i vingskelett som antyder
flygoformaga vid fangsttillfdllet.

*# All individuals young (<1 yr).
**Alla individer unga (< 1 ar).

though found on daytime roosting sites close to the
shore at several occasions. Hunting along shorelines
was seen at several occasions in first to second
winter (but not in adult) females.

Mobbing during hunting activity at dawn

One female, with a winter territory inhabited also by
several Rough-legged Buzzards Bueto lagopus,
Common Buzzards Bueto bueto, Long-eared Owls
Asio otus and two Goshawks Accipiter gentilis, was
frequently mobbed by the other birds of prey when
hunting at dawn. These incidents usually took place
as the owl scared the raptors at their night roosting
site or met them on their way to this site. Mobbing
incidents during hunting activity at dawn were per-
formed by Rough-legged Buzzard (5), Common
Buzzard (1), Goshawk (1 female), Long-eared Owl
(1) and Crow Corvus corone (2).

Selection of prey and hunting success

Hunting attempts on identified prey species as well
as the outcome are presented in Table 5. Prey species
identified from pellets produced by known individu-
als (Table 6) are also listed. Choice of prey of one
adult female, lumped with one third to fourth winter
male, was compared with the choice of prey of the
first and second winter females, regarding type and
size of prey. The older owls seemed to prefer smaller
prey (voles, mice, passerines) than the younger birds
who preferred medium sized prey (rabbits, ducks,
part-ridges, gulls, pheasants), (p<0.001, Fisher-
Irwing test; Table 7). Hunting success at dawn was
on average 14%; higher (18%) in attempts by the
adult female and lower (13%) in attempts by the first
to second winter females (p>0.05). In males, hunting
success could not be reliably recorded during
observations of hunting activity. Hunting success on
Oland was also estimated from the number of pellets
found on daytime roost sites and frequently used
perch sites. Males left only one pellet at 13 inspected
sites (9 roosting sites, 4 perch sites) females left 9
pellets in 43 sites (36 roosting sites, 7 perch sites)
(p>0.05). Because pellets were more often found at
perch sites as compared to roosting sites the number
given for females might be underestimated.

Since some skeletal parts (the anterior sternum
marginal, apex of crista and furcula, but not the
coracoid seemed to be more abundant in the pellets,
a typical (specific?) butchering pattern might be
indicated. The skeletal parts found in pellets are
examplified in Fig. 1.
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Table 7. Selection of food in relation to size of prey in older
Snowy Owls (n=2; > third winter) as compared to younger
individuals (n=8; first/second winter). Number of prey in
the groups small size (voles/mice/passerines) and medium
size (hares/rabbits/ducks/partridges/pheasants/gulls) are
given. Preys found in pellets as well as identified in the
field are included. The difference in food selection between
the age-groupsis significant (p<0.001, Fisher-Irwing test).

Fodoval i relation till bytesstorlek hos dldre fjdllugglor
(n=2; 2 tredje vinter) jamfort med yngre individer (n=8;
forsta/andra vinter). Antal byten i gruppen sma (sorkar/
maoss/tittingar) och medelstora (harar/kaniner/inder/
honsfaglar/mdsar) jamfors. Byten identifierade fran spy-
bollar savdl som i fiilt dr inkluderade. Skillnaden i bytes-
selektion mellan dldersgrupperna dr signifikant (p<0.001,
Fisher-Irwing test).

Age group Small size prey Medium size prey
Aldersgrupp Smd byten Medelstora byten
First/second winter 6 54
Forsta/andra vinter

> Third winter 14 0

2 Tredje vinter

Territoriality, home range and duration of stay

Whether or not territoriality exists in wintering Snowy
Owls could not be verified. A congregation of owls
observed in 1993, consisting of one adult male, one
adult female and four first to second winter females
were studied for two weeks. Frequently the owls
were seen sitting ten to fifty meters from each other
during the days, without any signs of aggression.
However, at dawn they usually separated. At one
occasion a first winter female, approaching the
hunting area of the adult male, was fiercely and
repeatedly attacked by the male until she left the area
where the male continued to hunt.

Size of home ranges in the temporary winter
habitat could not be determined at most observation
points since the owls continued their hunting during
darkness (when they could not be observed).
However, a first to second winter female present for
more than three months in the same area, were never
seen outside a 5 km? area.

The duration of stay in the same winter home
range was shorter for males (median: 3 days, range:
1 — 18) than for females (median: 23 days, range: 3
— 106), (p<0.01, Wilcoxon rank sum test). Mean
time for males found to use concealed daytime roost
sites (n=3) were slightly longer, 8.0 days, than for
males found only in open habitats (n=6), 3.3 days
(p>0.05).
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Fig 1. Skeletal parts found in pellets suggest a specific
butchering pattern with the prey consumed from the belly
side, owls devouring pectoral and leg muscles often leaving
head and wings. Given in the figure are the skeletal parts
(marked in black) from a Teal Anas crecca thought to be
representative for medium sized bird preys foundin Snowy
Owl pellets.

Skelettdelar frdn spybollar antyder ett arttypiskt slakt-
ménster déir bytet konsumeras frdan buksidan varvid ugg-
lan fortdr brést- och benmuskler och ofta ldmnar vingar
och huvud. I figuren visas skelettdelar (sviirtade) fran en
kricka Anas crecca som bedéms vara representativa for
medelstora fagelbyten funna i spybollar fran fjilluggla.

Discussion

This study shows a greater susceptibility to other
mobbing birds (especially pairs of Raven) for the
smaller and mainly white males compared to the
more spotted and larger females during snowfree
conditions (Table 2). This aspect of the winterecology
of the Snowy Owl is not previously reported on, and
might be a part of the explanation why adult males
are found wintering further to the north than younger
females. Other explanations, social dominance of
the larger females over males, have previously been
given (Kerlinger & Lein 1986) to this distribution of
different age and sex classes in wintering Snowy
Owls.



Female Snowy Owls, as compared to males, were
shown to be mobbed mostly when active at dawn,
when colouration was presumed to be of less
importance. In the females, during daytime
observations, mobbing increased significantly (Ta-
ble 2) in conditions with white ground as compared
to bare ground, which is in support of less negative
effects of mobbing in snowfree winter habitats.

Mobbing frequency also might be one of the
explanations to the selection of more concealed
roosting sites during the day in males, where they
were mobbed less frequently. Also, only males were
losing energy as a result of escape flights due to
mobbing. This suggests that mainly white males are
less well adapted to snowfree conditions, especially
if pairs of Ravens are present. If balancing on a tight
energy budget, thisloss of energy could be of negative
importance to the individual.

Boxall & Lein (1982) found in Alberta, Canada,
that only female Snowy Owls seemed to be able to
take larger mammals such as Whitetail-jackrabbits
Lepus townsendi and Long-tailed Weasels Mustela
Jrenata. This could not be cleraly verified in this
study, but the single pellet produced by the studied
males could possibly indicate a food niche of smaller
prey species. Also, during the observations of hunting
activity males made fewer hunting attempts as
compared to females, and no prey species could be
identified during the observations (Table 6). This
may indicate lower hunting success and/or preference
for smaller prey species in the males. The shorter
time spent in a winter home range area for the males
could then be a result of a less favourable energy
budget compared to first and second winter females.

The first to second winter females selected larger
prey species than the two older individuals studied
(Table 7). It is doubtful, though, if the difference is
age or sex related.

Boxall & Lein (1982) found that only females
were territorial, defending a home range during the
winter. Males were staying for shorter periods,
perhaps as a result of competition with the larger
females. The only incident with intraspecific ag-
gression during this study does not support this
suggestion, since the adult male successfully
defended the hunting area against a larger young
female. The agility seemed to favour the male. In
support of this observation is a study of nest defence
by Snowy Owls in Sweden (Wiklund & Stigh 1983).
The nest sites were almost invariably defended most
aggressively by the male, whereas females used
distraction behaviour. The shorter periods spent by
males in the same area, found in Alberta, Canada,

(Boxall & Lein 1982), as well as in this study, could
possibly be a result of a different food budget for
males (smaller and/or less abundant prey species).
Energy loss depending on escape flights could then
have had a more pronounced negative effect on the
males.

In the Snowy Owl the insulation efficiency of the
plumage is extremely high. According to Gessaman
(1972), the thermal conductance is as low as 0.05
cal/g/h, which corresponds to the conditions in the
fur of the Arctic Fox Alopex lagopus during the
winter. A lower conductance (0.041 cal/g/h) has
been found only in one bird species tested, the
Adelie Penguin Pygoscelis adeliae. In spite of this
fact, Snowy Owls must increase their consumtion of
Lemmings from 2 — 4 during the breeding period to
4 — 7 during winter conditions to maintain their
weight (Gessaman 1972). This indicates the great
importance of the energy budget. The preference for
higher perch sites found in the males (Table 4),
therefore might reflect a selection of more wooded
habitat not only for shelter, but also in search for
areas with more dense populations of small rodents
than the soil-thin steppe-like (“alvar-areas”) and
shores that females used most often. However, a
similar interspecific distribution of low and high
perch sites was found in a study of sympatrically
wintering buzzard species in Sweden (Sylvén 1978).
In the latter case, selection of prey of the two species
was almost identical, with the only exception of
Apodemus spp., taken more often by the higher
perching Common Buzzard than the Rough-legged
Buzzard. Interestingly, Apodemus sylvaticus was
the content of the only pellet of male origin in this
study.

Females, in contrast to males, did never perform
escape flights caused by Ravens, and they were
never found in forested areas when hunting at dawn
or roosting during the day. Evidence of a food
spectrum consisting of mostly medium sized preys
such as rabbits, ducks, partridges were found in first
to second winter individuals. Mobbing was less
pronounced during snowfree conditions (Table 2),
which also might be advantageous during the brood-
ing (less risk of exposing the nest site) since this is
probably due to the females contrast reducing
colouration during snowfree conditions. This is
indicative of a better adaptation to the environment
studied. They also stayed longer and left more pellets
(n=22).

In conclusion the results of this study favour the
idea of a difference in winter ecology between
(older) males and (younger) females of Snowy Owl
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Snowy Owls on bare and snowy ground. Males (previous page) are much easier to detect without any snow on the ground
whereas a female (above) has a colouration that makes her less easy to detect. Photo: H. Rigbéck (upper left) and H.

Persson.

Fjdllugglor pa barmark och i sno. Hanar (féreg. sida) iir mycket léittare att upptéicka pa barmark medan honan (ovan)

har en firgteckning som gor henne mindre létt att upptiicka.

asaresultofreversed size dimorphismand intersexual
difference in colouration.
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Sammanfattning

Olika ekologi hos hanar och honor av fjdilluggla
under overvintring i Sverige beroende pa firg- och
storleksdimorfism

Fjilluggla Nyctea scandiaca ér en art med uttalad
konsdimorfism. Honan har i genomsnitt ca 30%
hogre kroppsvikt (Earhart & Johnsson 1970). Farg-
teckningen hos arten varierar fran ndrmast helvit
(adult hane) till kraftigt morkfldckig pa vit botten
(uttalat hos yngre honor). Manga hypoteser har
framlagts for att forklara evolutionen av omvénd
konsdimorfism hos rovfaglar och ugglor: ett mer
effektivt boférsvar (honor) och minskad kinslighet
for predatorer (Storer 1966, Andersson & Norberg
1981), 6kad gemensam fodonisch for paret (Earhart
& Johnsson 1970, Snyder & Wiley 1976, Sylvén
1982), samt (for fjilluggla) fordelen av storre vikt
hos honan vid ruvning under arktiska férhallanden
samt mojligheten att 6ka dgg- och kullstorlek (Wik-
lund & Stigh 1983). Det morkflickiga monstret pa
vit botten hos honor har angetts ge minskade virme-
forluster till omgivningen (Heppner 1970, Wiklund
& Stigh 1983).



Hiéckning hos fjdlluggla dr associerad med samti-
dig hog tithet i gnagarpopulationer (Watson 1957,
Hagen 1960, Andersson & Persson 1971). Om arten
dr nomadisk 4r inte overtygande visat (Wiklund &
Stigh 1986). Boungar fran Kanada och Sverige har
aterfunnits i Sibirien (Palmerlee 1972 m.fl.). Adulta
faglar forekommer dock korta perioder under
héckningssdsongen i lampliga omraden dven ar da
héckning ej kan ske p.g.a. fér sma bytespopulationer
(Wiklund & Stigh 1986).

Artens vinterekologi dr mindre kénd. I Ryssland
foljer dock fjéllugglor ansamlingar av strickande
dalripor L. lagopus (Alerstam 1982) och i Sverige
har ansamlingar noterats i ett omrade med artificiellt
uppfodda skogsharar Lepus timidus (Nagell &
Fryklund 1965), talande for ett opportunistiskt fodo-
val. Tidigare beskrivna bytesdjuri Sverige vintertid
dr noterade i Tabell 1. I Nordamerika aterfinns
ungfaglar av bada konen soder om adulta faglar
vintertid (Kerlinger & Lein 1986). Enbart honor har
hir rapporterats forsvara vinterrevir (Boxall & Lein
1982) och slamedelstora ddggdjur (Lepus, Mustela).

Syftet med min vinterstudie var att testa hypotes-
en om honor har kapacitet att ta storre byten och dr
mindre kénsliga for mobbande faglar och dérfor
bittre i stdnd att erhalla en god energibudget i
omraden med fa smagnagare (Apodemus, Microtus
m.fl.) och fler medelstora byten som faglar (Anas,
Perdix m.fl.) och kaniner Oryctolagus, framst under
snofria forhallanden.

Metodik

Faglar som upptradde vintertid under nagon av fyra
- pé varandra foljande vintrar i Skane och pa Oland
inkluderades da alders och konsbestdmning kunde
anses sidker. Totalt inkluderades 10 — 11 yngre
(forsta och andra vinterdrikt) honor, 1 adult hona
och 9 — 11 sub-adulta/adulta hanar under 1989 —
1993.Snofria forhallanden dominerade under
perioden.

Ett frageformulér distribuerades till ca 20 lokala
ornitologer. Viadetta samlades information omugg-
lans alder, kon och beteende. Aven mobbning-
incidenter, sittplatsval, jaktbeteende, bytesval, fram-
gang vid jakt, observationstid, relativ flygtid och
grad av snétdckning m.m. noterades. Spybollar in-
samlades. Totalt observerades fjallugglor 92 timmar
dagtid och ytterligare 29 timmar under jaktaktivitet.
Alders- och konsbestdmning gjordes framst enligt
Josephson (1980). Statistisk analys med Fisher-

Irwings exakta test och Wilcoxons ranksummetest
genomfordes enligt Armitage 1983.

Resultat och diskussion

Konskvoten inom den studerade populationen av-
vek (45% sub-adulta/adulta hanar) fran tidigare rap-
porter fran Sverige (5 — 15%) vintertid.

Under snofria forhallanden mobbades overvi-
gande vita hanar signifikant oftare dagtid (p<0.001)
an yngre honor, Tabell 2. Yngre honor mobbades
signifikant oftare dagtid vid snétdcke jamfort med
barmark (p<0.05), Tabell 2. Mobbning som ledde
till att fjiallugglor utnyttjade energi for att und-
komma flygande noterades enbart hos hanar.
Mobbningen utférdes da parvis av (féormodligen
revirhallande) korpar. (Efter sidana episoder ater-
sags ingen hane inom samma vinters home range).
Ugglehanarutnyttjade 2% av observationstiden dag-
tid till att flyga undan mobbande korp, jamfort med
under jaktperioden i skymningen, da 5% av
observationstiden dgnades at flygaktivitet.

Hanar valde signifikant oftare sittplats i skog én
honor (p<0.01) och mobbades dér mindre ofta &n i
Oppna omraden (Tabell 2).

Jagande individer observerades oftast i skym-
ningen, men hos framst adulta individer ibland dven
under eftermiddagen. Jaktflykten skedde oftast < 1
m Gver marken och kombinerade aktiv flykt med
glidflykt. Ryttling noterades séllan och som forvin-
tat (Sylvén 1978) mest i hard vind. 95% av tiden
spanade ugglorna efter byte. Hanar valde hogre
spaningspunkter @n honor, Tabell 4.

En yngre hona mobbades vid flera tillfillen vid
jakt i skymningen. Detta skedde oftast da den stotte
andrarovféaglar fran nattkvist eller motte dem pé vig
till densamma.

Data forjaktforsok, framgangsrikajaktforsok samt
spybollsmaterial presenteras i Tabell 5 & 6. En sub-
adult hanes och en adult honas bytesval jamfordes
statistiskt med yngre honors. Signifikant fler
(p<0.001) medelstora byten (Anas, Perdix,
Oryctolagus) togs av de yngre honorna, Tabell 7.
Andel framgéngsrika jaktforsdk var 14% hos honor,
(hanar icke bedémningsbara). Jaktframgang i form
av andel funna spybollar pa mer frekventerade sitt-
platser var hogre (p>0.05) hos honor (21%) in hos
hanar (8%).

Dagtid forelag inga tecken pa hdvdande av vinter-
revir. En ansamling av sex fjédllugglor inom 2 km
radie studerades under ca 14 dagar. Ofta satt flera
ugglor (av olika alders och konsklasser) bara tio till
femtio meter fran varandra utan tecken till aggres-
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sion. En adult hane forsvarade vid ett tillfélle i
skymningen framgangsrikt ett jaktomrdde mot en
storre yngre hona med dykningar och slag av klor
mot huvud/rygg. Definitiv storlek av jaktomrade
kunde ofta inte fastslds eftersom jakten i allmédnhet
fortsatte efter morkrets inbrott. Tidsperiod som en
och samma individ stannade inom samma home
range var signifikant ldngre for honor dn hanar
(p<0.01). Hanar stannade 1 — 18 dygn (median 3),
och honor 3 — 106 (median 23).

Dethuvudsakliga fyndet vid denna studie forefal-
ler varaatthuvudsakligen vitafjidllugglehanarmobba-
des signifikant mer dn yngre honor (dagtid under
snofria forhallanden). Detta dr mojligen inte rappor-
terat tidigare, men kan vara en av forklaringarna till
varfor adulta fjallugglor dvervintrar mer nordligt.
Yngre honor mobbades signifikant oftare vid sno dn
barmark, och mest av allti skymningen nir fargteck-
ning misstinktes ha mindre betydelse. Detta antyder
att dldre hanar kan vara mindre vl anpassade till
snofria overvintringsomraden. Att denna hogre
mobbningsfrekvens kan ha betydelse for individen
styrks av att enbart hanar noterades pa dagsittplats i
skogsmiljoer, ddr mobbningsfrekvensen ocksa var
ldgre. Att hanar forlorar energi till foljd av flykt
undan mobbande korpar kan ha betydelse for indivi-
den, speciellt om dess energibudget &r snév. I stud-
ien noterades att flykt undan korpar dagtid motsvar-
ade ca hilften av den tid hanar anvinde till flyg-
aktivitet under jakt. Vidare antyder resultat frén
studien (innehall i spybollar, frekvens funna spy-
bollar samt jaktstudier) att hanarna sannolikt har en
annan fodonisch med mindre byten, frimst sma
gnagare. Eftersom smagnagare inom det studerade
omradet sannolikt ocksé dr sillsyntare dn medel-
stora byten, forefaller det som om flera faktorer
gemensamt talar for en snédvare energibudget for
hanar. Energiforluster till f61jd av mobbning skulle
dérfor i verkligheten kunna ha en viss negativ bety-
delse och varaen orsak till att hanar stannade kortare
perioderiomradet. Attdenna separationival av byte
mellan hanar och honor verkligen foreligger stods
ocksa av en studie fran Alberta, Kanada, dir enbart
honor kunde visas sla storre ddggdjur som harar
(Lepus) och storre vesslor (Mustela) (Boxall & Lein
1982). En liknande signifikant skillnad mellan fodo-
val for tva subadulta/adulta faglar jamfort med honor
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i forsta och andra vinterdrikt noterades i vér studie
(Tabell 7). Om denna skillnad var kons- eller dlders-
beroende &r dock oklart.

I Boxall & Lein's studie visades ocksa att enbart
honor forsvarade vinterrevir (social dominans av
storre individer), ett argument som anvénts for att
ange varfor ungfaglar aterfinns soder om éldre och
hanar soder om honor i Nordamerika om vintern
(Kerlinger & Lein 1986). Den enda incidenten i min
studie av intraspecifik aggression stoder dock inte
helt denna rapport, eftersom en (dldre) hane fram-
gangsrikt forsvarade sitt jaktomrade mot en (yngre)
hona, vilket mojligen inte rapporterats tidigare.

Hos fjdllugglan &r isolationen i fjdderdrikten
mycket hog, virmeforlusterna &r 0.05 kal/g/timme,
dettamotsvarar virmeforlusternaifjillrdvens vinter-
pils (Gessaman 1972). Trots det maste fjdllugglor
oka sin dygnskonsumtion av limmlar fran 2 — 4
under hickningstiden till 4 — 7 vintertid for att halla
vikten (Gessaman 1972). Detta understryker energi-
budgetens betydelse for overvintrande fjidllugglor.
Att hanar i min studie oftare spanade fran hogre
punkter under jakt i skymningen kan vara ett uttryck
for selektion av ett annat jakthabitat. Trédrikare
miljoer inom uggleindividens home range kan ha
valts av hanarna inte bara som skydd fran mobbning
dagtid, utan ocksa for att dessa miljoer sannolikt dr
rikare pa smagnagare én jordfattiga alvar och strén-
der.

Honor, till skillnad fran hanar, flog aldrig undan
for mobbande faglar och blev aldrig funna i skogiga
miljoer under jakteller dagtid. De mobbades mindre
frekvent, speciellt under snofria forhallanden, vilket
ocksa kan vara en fordel vid boet (mindre risk att
avsloja boplats). I min studie kunde ocksa visas att
yngre honors fédospektrum framst bestar av medel-
stora byten som faglar (Anas, Bucephala, Perdix)
och kaniner (Oryctolagus) under vintern. De ldm-
nade ocksa fler spybollar och kan ha haft hogre
jaktframgang. Dessa faktorer talar gemensamt for
en bittre adaption till studerat habitat, medan hanar
av samma orsaker forefoll simre anpassade till detta
overvintringsomrade.

Sammanfattningsvis talar resultaten for en skill-
nad i vinterekologi for (dldre) hanar jimfort med
(yngre) honor som en effekt av omvind storleks-
dimorfism och skillnadi fiargteckning mellan koénen.
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Short Communications Korta rapporter

Gulls and Fulmars following ships and
feeding on discards at night

STEFAN GARTHE & OMMO HUPPOP

Fishery waste has obviously contributed considera-
bly to an increase of the breeding populations of
scavenging seabird species such as Fulmar Fulmarus
glacialis, Gannet Morus bassanus, large gulls (Larus
marinus, argentatus and fuscus) and Kittiwake Rissa
tridactyla in the North Sea (e.g. Furness 1992,
Camphuysen etal. 1993). Commercial fishing takes
place both by day and night. In particular, that for
Sole Solea vulgaris in the eastern and southern
North Sea occurs principally at night. This type of
fishery produces huge amounts of discards and is
characterized by considerable numbers of ship-
following birds (Garthe 1993). Although most, if not
all gull species as well as the Fulmar are known to
feed at night (e.g. Cramp & Simmons 1977, Glutz
von Blotzheim & Bauer 1982, Gorke 1990, Garthe
1993), one can only guess about the importance to
seabirds of nocturnal feeding on discards.

What can be the advantages of nocturnal
scavenging on discards? First, both inter- and
intraspecific competition may be reduced, because
some species are assumed to be predominantly active
during the daylight hours (e.g. Gannet, Great Skua
Catharacta skua). This is implied by observations in
the North Sea where higher capture rates were found
for’weaker” species such as Fulmar when ”stronger”’
species such as Gannet and Great Skua were absent
(Garthe & Hiippop in prep.). Furthermore, birds may
more easily escape with a fish into the dark without
being chased by others.

To record the species feeding on discards at night
and their numbers, experiments were conducted on
board the research vessel "Heincke” (Biologische
Anstalt Helgoland, Germany) from 23 to 25 March
1993. Otter-trawlings were carried out in the
southeastern Skagerrak (north of Skagen, Denmark)

and northern Kattegat (Lesg-Deep, for hydro-
graphical details see Buchholz & Boysen-Ennen
1988). Birds attending the vessel while trawling and
discarding were counted during eight hauls. Four
hauls each took place during daylight (sunshine) and
darkness (apart from moonlight and floodlights of

Table 1. Species and numbers of birds attending RV
“Heincke” during trawling and discarding. Time means
the time from setting out the net until the end of discarding.

Arter och antal faglar som foljde RV ”Heincke” under
tralning och utkastming av fisk. Det betyder fran tiden da
nditet sattes ut till slutet av fiskutkastningen.

Southeastern Skagerrak

Haul-no. Tralning nr 1 2 4 5
Date Datum 233 233 233 233
Time Tid (UTC) 1345 1525 19.20 21.25
-15.10 -17.00 -21.10 -23.20
light light dark dark
Fulmar 0 1 1 12
Gannet 0 1 0 0
Common Gull 0 0 0 1
Lesser Black-backed Gull 3 5 11 10
Yellow-legged Gull 0 0 0 0
Herring Gull 1 3 2 3
Great Black-backed Gull 6 17 6 7
Kittiwake 1 7 0 0
Northern Kattegat
Haul-no. Tralning nr 6 7 8 9
Date Datum 243 243 253 25./263
Time Tid (UTC) 11.15 12.35 21.15 23.05
-12.40 -14.00 -22.45 -00.10
light light dark dark
Fulmar 0 0 0 0
Gannet 0 0 0 0
Common Gull 1 6 0 1
Lesser Black-backed Gull 2 5 0 8
Yellow-legged Gull 0 3 1 2
Herring Gull 3 18 6 19
Great Black-backed Gull 4 22 7 11
Kittiwake 2 3 0 0
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Table 2. Percentages of experimentally discarded fish taken by birds in the Skagerrak / Kattegat, in the North Sea and
around Shetland during day and night. Numbers in brackets give the total numbers of fish offered. winter” = October

to March, ”summer” = April to September.

Procenten experimentellt utkastade fiskar som togs av faglar i Skagerak/Kattegat, Nordsjén och runt Shetland under dag
och natt. Antal inom parentes anger totala antalet erbjudna fiskar. "winter” = oktober till mars, ”summer” = april till

september.
roundfish flatfish area and season authors
% n % n

day 86 7 16 19 Skagerrak / Kattegat (winter) this study

92 5000 36 372
85 13575 8 397
85 430 30 56
79 909 30 1259
83 208 67 76
58 6423 5 1182

night 48 52 24 79

North Sea (winter)

North Sea (summer)

Helgoland area (winter)

Helgoland area (summer)

off southwestern Norway (summer)
around Shetland (summer)

Skagerrak / Kattegat (winter)

Camphuysen et al. (1993)
Garthe & Hiippop in press
Garthe (1993)

Garthe (1993)

Hiippop unpublished
Hudson & Furness (1988)

this study

the ship). Immediately after six of the hauls fish were
experimentally discarded (for details on methods
see Garthe & Hiippop in press): fish were identified
to species, their length measured to the nearest cm
and then thrown overboard one after the other from
the stern of the vessel. The bird species which
consumed the fish was recorded.

The main species among the total of 157 fish
discarded were Long Rough Dab Hippoglossoides
platessoides (68 individuals), Haddock Melano-
grammus aeglefinus (25), Flounder Platichthys flesus
(13), Norway Pout Trisopterus esmarki (11), Witch
Glyptocephalus cynoglossus (7), Cod Gadus mor-
hua (7) and Grey Gurnard Eutrigla gurnardus (7).

The numbers of five Larus species following the
vessel did not differ much between day and night,
whereas Kittiwake and Gannet were present only by
day (Table 1). In contrast, Fulmars were more
numerous at night.

The percentages of discarded fish taken by these
birds were remarkably high at night (Table 2). Six
species were observed to take experimentally
discarded fish at night: Lesser Black-backed Gull
Larus fuscus (16 fish), Herring Gull Larus argentatus
(12), Great Black-backed Gull Larus marinus (12),
Common Gull Larus canus (2), Yellow-legged Gull
Larus cachinnans (1) and Fulmar (1). The small
sample size during the day in the present study
prevents a comparison between day and night.
However, we know from other studies thate.g. in the
North Sea and around Shetland on average 58 to
92 % of all roundfish and 5 to 67 % of all flatfish
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experimentally discarded during daytime were
taken by birds (Table 2).

On only 3 out of 131 (2.3 %) occasions were fish
stolen from other individuals in the darkness. This
may indicate arelatively low rate of kleptoparasitism
if compared to 10 % (n= 13972 discarded fish) in the
North Sea during daylight (Garthe & Hiippop in
prep.).

Since all seabird species attending the vessel at
night successfully took fish, itis obvious that nightly
feeding on discards plays a more important role than
previously assumed. Hence, at least some seabird
species seem to cover a considerable amount of their
energy demand foraging on fishery waste during
night.

We thank our friend Harro H. Miiller for field
assistance. We also thank the cruise-leader Friedrich
Buchholz, captain H. Hoppner and his crew for their
kind cooperation on board RV “Heincke”
(Biologische Anstalt Helgoland). John C. Coulson
and Friedrich Buchholz made useful remarks on an
earlier draft of this text, and the ”Verein der Freunde
und Forderer der Inselstation der Vogelwarte Helgo-
land” supported the project financially.
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Sammanfattning

Masar och stormfdaglar som foljer fartyg och lever
pa fiskeavfall nattetid

Avfall fran kommersiellt fiske har uppenbart bidra-
git till bestandsdkningar hos arter som stormfagel,
sula, trutar, och tretdmas i Nordsjon. Detta fiske
pagar bade dag och natt och producerar vildiga
mingder avfall som utnyttjas av faglar som foljer
bétarna. Aven om de flesta masar och stormfageln ér
kédnda for att soka foda nattetid kan man dnnu bara
gissa vilken betydelse som nattligt avfallsfiske har.

En fordel med nattfiske kan vara att konkurrensen
bade inom och mellan arter kan reduceras genom att
olika delar av dygnet utnyttjas. Man har saledes
observerat att “svagare” arter som stormfagel fis-
kade effektivare nir “starkare” arter som sula och
storlabb var franvarande. Faglarna kan kanske fly
fran batljuset in i morkret med sin fangst utan att bli
jagade av andra.

Foreliggande experiment utfordes fran forsknings-
fartyget Heincke i sydostra Skagerak och norra
Kattegat 23-25 mars 1993. Fyra tralningar vardera
utfordes under dag och natt. De faglar som foljde
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bade ridknades. Vid sex av trdlningarna kastades
fiskar 6verbord fran aktern en efter en. Fiskarnas art
och ldngd samt den fagelart som tog fiskarna regist-
rerades. Totalt kastades 157 fiskar.

Antalet trutar av fem arter skiljde sig inte mellan
dag och natt medan tretdmas och sula bara fanns
dagtid (Tabell 1). Stormfaglar fanns ddremot bara
nattetid. Andelen fiskar som togs var patagligt hog
under natten (Tabell 2). Det lilla stickprovet fran
dagtid i denna studie forhindrar jamforelse, men vi
anvinder resultat fran andra undersokningar fran
Nordsjon i Tabell 2.

Endast 3 av 131 fiskar stals av en annan fagel i
morker, vilket pekar pa lag frekvens kelptoparasitism
nattetid i jamforelse med dagtid (10 % enligt egna
observationer).

Eftersom alla arter som foljde biten nattetid tog
fisk framgangsrikt, &r det uppenbart att nattligt fodo-
sok spelar en storre roll 4n man tidigare trott. Folj-
aktligen kan man rikna med att atminstone vissa
havsfaglar tdcker en avsevird del av sitt energibe-
hov genom att folja fiskebatar nattetid.

Stefan Garthe and Ommo Hiippop, Institut fiir
Vogelforschung ”"Vogelwarte Helgoland”, P.O. Box
1220, D-27494 Helgoland, Germany.

Excessive migratory fattening in a
captive Bluethroat Luscinia s. svecica

ANDERS KVIST, AKE LINDSTROM & INGRID
TULP

Migratory birds mainly use body stores of fat as
energy source for their long demanding flights (see
e.g. Odum 1960a, 1960b, Alerstam 1982). In the
extreme cases, individuals of some species probably
more than double their body mass due to fat deposi-
tion (see e.g. Lindstrom 1986, Hedenstrom &
Alerstam 1992). This conclusion is normally drawn
from weight data on live birds, where individual
birds have twice as high body mass as the estimated
average fat-free mass of the population. However,
these very fat individuals may have higher than
average fat-free mass, leading to an overestimate of
their fat loads. We have found only a few studies
where fat loads of more than 100% of the fat-free
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mass have been confirmed, when fat was extracted
from dead birds. The few examples include Scarlet
Tanager Piranga olivacea 104 % (Odum 1960a),
Sanderling Calidris alba 102 % (Summers & Waltner
1979), and Bobolink Dolichonyx oryzivorus 100 %
(Odum 1960b). Another way of examining changes
in body mass of an individual is to retrap birds, or to
follow the body mass development of caged birds.

The Bluethroats Luscinia s. svecica breeding in
northwestern Scandinavia mainly migrate southeast
in autumn, towards unknown wintering areas in SW
Asia (Ellegren & Staav 1990). The first known
stopover sites where fat deposition takes place are
situated mainly along the east coast of central and
northern Sweden. Before crossing the Baltic Sea, the
Bluethroats put on only small to moderate fat loads,
about 10-20 % of the fat-free body mass (Stolt &
Mascher 1962, Lindstrom et al. 1985, Ekholm 1988,
Ellegren 1989, 1991, Lindstrom & Alerstam 1992).
Departure body masses are normally below 20 g.

Within a research program concerning the
energetics of fat deposition in migrating passerines,
we have kept a number of birds in captivity for
shorter periods, among them Bluethroats. The bird
that we report of here, a juvenile male, was caught at
Norrtilje in East Sweden (59°46°N, 18°45°E) on 25
August 1993. It was brought by car to Stensoffa
Ecological Station outside Lund, South Sweden
(55°42’N, 13°25’E) on 27 August. The bird was
kept singly throughout the study in a cage measuring
40 cm ¢ 40 cm © 40 cm. The temperature in the room
was +22 °C £ 2° and the light schedule (artificial
light) simulated the local light regime of Lund
(including the periods of civil twilight). The bird
was fed exclusively on mealworms and was given
fresh water with added vitamins. Body mass and fat
score (see Pettersson & Hasselquist 1985) was
checked daily around 18.00 h local time. In order to
reduce the fat load down to almost fat-free mass, the
bird got only small amounts of food the first two
days. After that the Bluethroat was fed mealworms
ad libitum throughout the study.

At capture, the birds weighed 19.7 g and had fat
score 5. During the first days in captivity the bird lost
mass down to 15.3 g (Fig.1). At this stage, the bird
still had some visible fat reserves (fat score 2). From
the nextday (day 3) and onwards body mass increased
over a period of 25 days. The highest mass recorded
was 32.6 g. Thick layers of fat covered the abdomen
and throat. Also the breast muscles were partly
covered with fat, leaving only a small fat-free square
(1.5cme 1.5 cm) in the centre. During the 25 days of
fat deposition the Bluethroat increased its mass with
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Figure 1. The change in body mass of a captive juvenile
male Bluethroat. Day 1 is 27 August. Body mass was
recorded in early evening.

Viktutvecklingen hos en juvenil bldhakehane i fangenskap.
Dag 1 motsvarar 27 augusti. Fageln vigdes pa tidiga
kvdllen.

17.2 g (from 15.4 g to 32.6 g). The average rate of
body mass increase was 0.69 g per day.

In four other bluethroats, treated the same way,
body masses culminated around 24 g. In an additional
10 bluethroats, that still were increasing in body
mass when released, the two fattest birds weighed
26.4 g and 28.1 g. Thus, it is not unlikely that some
of these latter birds would have attained similarly
high masses if they had been allowed to continue
feeding.

When the Bluethroat weighed 31.1 g. (day 23) we
let it fly freely in the room. It had no apparent
problems to fly or manoeuvre when landing, even
though it had lost the outermost 5 mm of the outer
four primaries, which may have hampered its flight
performance (cf. Pennycuick 1989).

Ellegren (1989) estimated that each score of the
Pettersson & Hasselquist (1985) fat scale represented
0.6 g fatin Bluethroats in autumn. On day 2 our focal
bird weighed 15.3 g and had fat score 2. According
to Ellegren (1989) the fat-free mass should be 14.1
g. However, data from catches in Norrtilje indicate
that the body mass is on average the same in fat score
Oand 1 (ownunpubl. data). Thisis probably explained
by the fact that these two fat classes are particularly
difficult to separate between. Therefore, we esti-



mate that the fat-free mass of our bird was 14.7 g. On
the evening of day 2, our bird probably had no food
inthe stomach, whichitcertainly had when it weighed
32.6 g. To make the data compatible, we therefore
subtract 1 g from 32.6 g, to simulate an empty
stomach (1 g roughly equals the contents of a full
stomach, own observations). If our estimates are
correct, the peak mass of the Bluethroat was 16.9 g
over the fat-free mass, representing an extra load of
115 %. According to Pennycuick (1989, Program 1)
this bird had the amazing capacity of flying 2980 km
in still air, if all of the mass increase was due to fat
deposition. This is equivalent to a straight flight
between Norrtilje and the western shores of Lake
Aral in Kazakhstan.

The departure fat loads of Bluethroats leaving
from stopover sites in eastern Sweden during autumn
are low. Out of more than 100 Bluethroats caught in
the evenings (when birds are heaviest) at Norrtélje in
1988 and 1989 (see Lindstrom & Hasselquist 1989),
the heaviest bird weighed 22.6 g. At another autumn
stopover site in Givle (60°42’N, 17°11’E), the
heaviest bluethroat, a juvenile female, weighed 24.5
g (H. Ellegren, in litt.).

At Norrtidlje, some birds were also offered
mealworms ad libitum in the field (Lindstrom &
Hasselquist 1989, Lindstrom et al. 1990, Lindstrém
& Alerstam 1992). Several birds used this
extraordinary feeding site, and the heaviest bird
weighed 25.2 g when it departed. In a previous study
of captive Bluethroats, one adult male attained a
mass of 27.5 g during autumn migratory fattening
(Lindstrometal. in press). There is a shortage of data
from the migration route outside Sweden. We have
only found one study, where several hundred
Bluethroats have been caughtand weighed in Middle
Asia and Kazakhstan both during autumn and spring
migration (Dolnik 1985). Also there the vast major-
ity of birds had a body mass below 20 g. The only
weights above 20 g reported were from the
southeastern Karakum desert (east of the Caspian
Sea) where two birds weighed 20.5 and 22.3 g,
respectively (Dolnik 1985). Ullrich (1972) reports
evening body masses of 22.0 and 23.0 g for
Bluethroats of the subspecies cyanecula on spring
migrationin Germany. Thus, our Bluethroat weighing
32.6 g seems to be the heaviest Bluethroat ever
recorded. It also had, as far as we know, a bigger fat
load than what has been recorded in the wild for any
bird species.

There are some possible reasons to why Bluethroats
do not usually carry large fat loads in nature. First,
Bluethroats may not pass large ecological barriers
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like deserts or mountain ridges on their migration.
Thus, there is no need for excessive fat loads.
However, since we do notknow the wintering grounds
of Bluethroats (Ellegren & Staav 1990), the question
about potential ecological barriers has to be left
unanswered. Second, the speed of migration increases
along the route (Ellegren 1990), suggesting that fat
deposition rates change accordingly. If so, and if
Bluethroats try to migrate as fast as possible (Lind-
strom & Alerstam 1992), they should not be expected
to put up large fat loads during autumn migration,
according to theories of optimal migration (Alerstam
& Lindstrom 1990). In captivity, though, a Bluethroat
has no possibilities to consume its fat by flying.
However,ithas good possibilities to feed extensively,
and probably a strong urge to do so, throughout the
autumn. The combined effect of locomotory
inactivity and intensive feeding may be sufficient to
explain the excessive fatloads found in the Bluethroat
of this study.

In numerous other studies of captive migratory
birds, high body masses have been reported (e.g.
Berthold et al. 1972, Gwinner et al. 1992), often
indicating fat loads of around 100 %. Thus, there are
no reasons to believe that the excessive fattening in
captivity of our focal bird is unique for bluethroats.

We are most grateful to Bill Douhan and K-A
Rosling with family who assisted in various ways
with the catching at Norrtilje, to Sune Jonsson and
Arne Nilsson for building the keeping cages, and to
Hans Ellegren for comments on the manuscript and
for letting us use unpublished data. This study was
supported by grants from the Swedish Natural Sci-
ence Research Council. IT acknowledges the receipt
of an ERASMUS grant from The Netherlands.
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Sammanfattning

Ovanligt kraftig fettpdlagring hos en bldhake
Luscinia s. svecica i fangenskap

I samband med studier av fettupplagring och
energetik hos flyttande faglar holls ett antal faglar en
kortare tidi fingenskap. En av dessa, en ung blahake-
hane, lade pa sig mycket stora miangder fett. Fageln
hade fangats i Norrtélje 25 augusti 1993 och sedan
transporterats till Stensoffa Ekologiska station utan-
for Lund dér studien utfordes. Pa 25 dagar 6kade
blahaken i vikt fran 15,4 g till 32,6 g (Fig. 1). Den
genomsnittliga 6kningen i vikt var 0,69 g per dag.
Den berdknades dé ha 6kat med 115 % av sin fettfria
vikt, vilket d&r mer @n vad som rapporterats i littera-
turen fornagon frilevande fagel. Enligt flygteoretiska
beridkningar skulle fageln, om hela viktokningen
bestod av fett, kunnat flyga 2980 km. Detta motsva-
rar en non-stopflygning mellan Norrtilje och Aral-
sjons véstra strand. Den rapporterade vikten dr be-
tydligt hogre dn de hogsta vikter (20-24 g) som
frilevande blahakar normalt har under flyttningen.

Anders Kvist, Department of Ecology, Animal
Ecology, Lund University, Ecology Building, S-223 62
Lund, Sweden.

Ake Lindstrom, Department of Ecology, Animal
Ecology, Lund University, Ecology Building, S-223 62
Lund, Sweden.

Ingrid Tulp, Department of Ecology, Animal Ecology,
Lund University, Ecology Building, S-223 62 Lund,
Sweden and Netherlands Institute for Sea Research
(NIOZ), P. O. Box 59, 1790 Den Burg, Texel, The
Netherlands.



A new wintering area of the Lesser
White-fronted Goose Anser erythropus
in Bulgaria

D. N. NANKINOV

Itisknown that the main wintering sites of the Lesser
White-fronted Goose Anser erythropus in Bulgaria
are situated in the surroundings of the lakes of
Durankulak and Shabla and the reservoir Ovcharitsa
(Fig. 1), where concentrations of more than a thousand
individuals have been recorded. Small flocks and
single individuals have also been recorded in
northwestern Bulgaria, near lake Srebarna, near the
lakes around the city of Burgas, in the Thracian
Valley, in the suburban areas of Sofia, and along the
valleys of the rivers Strouma and Mesta (Fig. 1).

Anew site has now been discovered. From the end
of November 1991 through February 1992 Lesser
White-fronted Geese spent the winter in the fields of
winter wheat near the village of Morava (35-40 km
south of the city of Svishtov). The numbers were
highest in December and February when more than
1000 geese were counted. The local hunters stated
that the geese were ten times as many, but I am not
able to confirm this, since in various parts of the
fields flocks of White-fronted Geese Anseralbifrons
spent the winter as well. Also in the winter of 1992/
93 Lesser White-fronted Geese stayed at the same
places again but the numbers were lower (reported
by T. Natskov).

In the morning the Lesser White-fronted Geese
used to fly in from the north, and in the evening they
returned towards the north again. I suppose that they
spent the night on the Danube River among the
islands of Belene (4100 ha), Golyama Barzina, Malka
Barzina, Milka, Belitsa (Shturcheto), Mataritza, Pre-
dela and Kondur. This group of islands spreads from
the west to the east along a stretch of 5-6 km and is
a comfortable place for the night rest, free of
disturbance and danger. In the Belene island there
are also marshes (Peschinsko (32 ha), Staro, Martvo
and Duljova Bara), that can be used by the birds
during the night hours, provided that the water level
is not too low (depending on the water level of the
Danube) and the water is not frozen. It is also likely
that flocks of Lesser White-fronted Geese may have
spent nights to the north of the Danube, on the
Romanian lake Suhaia.

Although the Morava area was discovered as a
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Fig. 1. Areas where Lesser White-fronted Geese Anser
erythropus spend the winter i Bulgaria. S = Sofia, M =
Morava, O = Ovcharitsa, Sr = Srebarna, DS = Durankulak
and Shabla, B = Burgas.

Omrdaden dir fjdllgdiss dvervintrar i Bulgarien.

site for the Lesser White-fronted Goose in the winter
of 1991/92, 1 beleive that it has been used earlier.
This probably also include vast areas of winter
wheat to the west and east of the village. A support
for this assumption is the fact that hunters found
several tens of poisoned Lesser White-fronted Geese
in the winter of 1988/89 after spreading of poison
against the Common Vole Microtus arvalis in the
district of Pleven.

This new wintering area of Morava remained
unknown among the experts because the Lesser
White-fronted Geese are numerous only in Decem-
ber and February. In January, when the mid-winter
counts of waterfowl and geese take place, the Lesser
White-fronted Geese stay somewhere else. It is
likely that they migrate to the flat country of southern
Bulgariaand northern Greece, where it is known that
this species spend the winter in some years (Hand-
rionos & Goutner 1990).

It seems to me that the number of Lesser White-
fronted Geese that spend the winter in Bulgaria is
much greater than the numbers recorded up till now
(Michev et al. 1983). The reason for the different
estimates is not only the wrong seasonal timing of
the earlier counts but also the method used. The
counts should not be made only during the 10-15
days in January when the general waterfowl and
geese counts are made. They must be made over the
whole winter and they must start already in Novem-
ber or earlier. It is also important to count them not
only at sunset or sunrise, as done in the present
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censuses, because they have a different diurnal
activity pattern.

When planning the counts of the Lesser White-
fronted Geese, one important feature of behaviour
must be considered. The main part of the birds fly to
the sites where they spend the night later than other
geese species (or together with the Red-breasted
Geese Branta ruficollis), when it is already dark.
Only skilled observers, knowing their calls well, are
able to identify them.

In the morning the Lesser White-fronted Geese
stay at the reservoirs until 9-10 hrs. Consequently, it
is better to take the census of the Lesser White-
fronted Geese in the morning at the night roosts.

To some extent this diurnal activity pattern of
moving in the dark to the night roost and to fly to the
feeding areas late in the morning, makes the Lesser
White-fronted Goose (and also the Red-breasted
Goose) less exposed to the mass killing by hunters
during the winter stay. In the evening twilight the
hunters mainly shoot White-fronted Geese since
they are the first to fly from the feeding grounds to
the nightsites. Of course, some Lesser White-fronted
Geese also join the flocks of White-fronted Geese
and are thus exposed to the same hunting preassure.
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Sammanfattning

En ny overvintringsplats for fjdllgds i Bulgarien
De friamsta hittills kdnda 6vervintringsplatserna for
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fjallgas 1 Bulgarien har varit kring sjoarna
Durankulak-Shabla och reservoaren Ovcharits (Fig.
1). Det har rort sig om 6ver 1000 exemplar. Mindre
forekomster och enstaka faglar har noterats pa andra
stillen (Fig. 1).

Vintern 1991/92 uppticktes en ny lokal. Det var
over 1000 fjdllgdss som vistades pa filt av hostvete
ndra byn Morava 35-40 km soder om Svishtov.
Lokala jdgare angav tiofalt hogre siffror men dessa
kunde inte bekriftas eftersom det ocksa fanns flockar
av blisgiss i omradet. Aven vintern 1992/93 fanns
detfjillgissiomradet fastiligre antal. Overvintrings-
lokalen kan ha funnits tidigare eftersom man vintern
1988/89 fann flera tiotal doda fjdllgdss som hade
forgiftats i samband med en bekdmpning av aker-
sorkar.

Pa kvillen flog fjdllgdssen norrut och dtervéinde
fran samma héll pa morgonen. Troligen 6vernattade
de i ett omrade med Gar i Donau eller i sjoar i
Ruminien norr om Donau.

Anledningen till att man tidigare missat denna
lokal &r troligen att de ordinarie andfdgel- och gés-
rdkningarna sker under en fjortondagarsperiod i
januari. De hogsta talen av fjéllgas raknades namli-
genidecember och februari medan siffrorna varlaga
i januari, da gédssen troligen flyttat till sodra Bulga-
rien och norra Grekland. Slutsatsen &r att bra upp-
skattningar av antalet fjidllgdss maste goras genom
rdkningar hela vintern och att rikningarna maéste
borja redan i November.

En annan viktig faktor att ta hdnsyn till vid rék-
ning av fjéllgédssen dr att de lamnar betesplatserna
mycket sent pa kvillen, nér det dr helt morkt, senare
dn alla andra géss utom rodhalsade géss, med vilka
de gor sillskap. De ldmnar sedan Gvernattnings-
platsen mycket sent pd morgonen, inte férrin kl. 9-
10, mycket senare dn andra gédss. Denna dyngnsrytm
ar dock en fordel eftersom de pé sa sitt klarar sig
undan den virsta jakten, som sker i skymningen dé
bldsgissen flyger till sina nattplatser.

D. N. Nankinov, Institute of Zoology, BAS, Sofia,
Bulgaria.



Nya bocker New books

Redaktor Editor: A. Hedenstrom

R.K. Berndt & G. Busche 1993: Vogelwelt Schles-
wig-Holsteins. Band 4. Entenvogel II. Karl
Wachholtz Verlag D-24531 Tyskland. 228 sid. Pris
DM 45:-.

Med foreliggande volym har man avslutat and-
faglarna i den stort upplagda regionfaunan over
Schleswig-Holsteins faglar. Entenvogel II har helt
inriktats pa dykdnderna, medan svanar, géss och
simédnder behandlades i del I. Del Il innehaller ocksa
en litteraturforteckning for samtliga andféaglar.

I likhet med sina foregangare dr denna andfagel-
volym brett upplagd och omfattar totalt 228 sidor i
A4-format, varav 120 sidor #gnas at art-
beskrivningarna. Dessa varierar i lingd fran ndgon
halv sida for rariteter till bortemot 20 sidor for
vanliga arter som ejder och vigg. Dessutom dgnas ca
45 sidor at en sammanfattande beskrivning av olika
vatmarksbiotoper i Schleswig-Holstein och deras
andfagelfauna inkl. olika ekologiska faktorer av
betydelse. Litteraturforteckningen, vilken innefat-
tar dels lokala referenser men dven en méngd refe-
renser fran kringliggande ldnder och mer allménna
andfagelarbeten, upptar inte mindre #n 21 sidor.
Boken dr rikt illustrerad med illustrativa foton bade
av de olika arterna och av viktiga biotoper. Den
innehéller ocksa bortemot 100 diagram och kartor
samt inte mindre &n 174 tabeller.

Artbeskrivningarna dr mycket klart presenterade
bade med text samt diagram och tabeller (de tyngre
samlade till ett appendix). De inleds alla med en
sammanfattning och foljer sedan ett och samma
monster med fasta rubriker, men med en viss varia-
tion beroende pa tillgdngen péd data for de olika
arterna.

For hickande arter inleds behandlingen med ar-
tens utbredning i Schleswig-Holstein med en detal-
jerad karta over alla kidnda héckplatser och antalet
par pa de olika lokalerna. Bestandstorleken behand-
las ingdende liksom storleken pa det icke héickande
bestandet. For en art som viggen ndjer man sig inte
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bara med detta utan diskuterar ocksé utbrednings-
tendenserna i Nordvisteuropa sedan 1800-talets in-
vandring. I appendix listas alla kidnda vigglokaler
sedan 1969 med data 6ver bestandsfluktuationer
mm. Nista huvudkapitel inriktas pa artens
fortplantningsbiologi. For flertalet arter har man hér
samlat in en mingd olika data, som beskriver
hickningsfenologi, kullstorlek, hickningsframgang,
mm, vilket allt beskrivs i tabeller och diagram. For
viggen finner man exempelvis data om kullstorlek
fran olika biotoper, blandkullar, mm. Dessutom
visas foton av representativa héckningsbiotoper.
Under rubriken fortplantning ingér ocksa ett avsnitt
om artens sociala beteende ddr man samlat en del
observationer om storleken pé flockar under par-
bildningen pa véren, konsférdelning, mm.

Nista huvudavsnitt behandlar artens vandringar
inkl. de rastande och 6vervintrande bestdndens upp-
trddande for de olika arterna. For en hdackande art
som vigg presenteras ringdterfynd av viggar mérkta
som unga i Schleswig-Holstein i en karta. Viggen
tillhor de arter som samlas till ruggningsflockar i
bl.a. Schleswig-Holstein. De viktigaste lokalerna
presenteras naturligtvis i kartform och i appendix
har man samlat arliga skattningar av ruggflockarnas
storlek pa de olika sjoarna under 1969 - 1990.
Dessutom gér man in pa detaljer om viggflockarnas
upptridande pa de viktigaste ruggningslokalerna.

Schleswig-Holstein ir ett viktigt omrade for de
rastande och 6vervintrande andfaglarna i nordvéstra
Europa och tillh6r dessutom de ldander som har en
lang tradition inom de Internationella Sjofagel-
inventeringarna. Foljaktligen finns en méngd data
om de olika arternas utbredning och numerdra for-
héllanden under vintrerhalvaret. Utbredningen re-
dovisas med kartor for host, vinter och var for de
olika arterna. Fenologin presenteras i diagram. I
tabellform sammanfattas data fran de internationella
midvinterinventeringarna sedan 1969.

Viggen tillhor de arter, ddar man mérkt en méngd
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overvintrare i landet, vilket aterfyndsmaterial redo-
visas i kartform och tabell. I texten ges en ingdende
diskussion av vinterupptradandet i stort, men man
kommer ocksa in pa sddana detaljer som storre
sovplatser for arten i landet, konsfordelning,
habitatval, mm. For en del arter foreligger nérings-
ekologiska studier fran Ostersjokusten. Aven dessa
undersokningar diskuteras och sammanfattande ta-
beller presenteras over de aktuella arternas fodoval.

Utover dessa dterkommande rubriker presenteras
for en del arter data Gver blandpar, skyddsaspekter,
forluster (t.ex. drunknade faglar i fiskeredskap),
mm. Omfattningen av de olika artgenomgéngarna
varierar naturligtvis mellan de olika arterna bero-
ende pa hur mycket man vet om respektive art. For
dagstrickande arter visas sélunda t.ex. kartor dver
strackvigar i landet mm.

Avsnittet om vattenfaglarna och deras livsmiljo
inleds med en kort sammanfattning av de totala
bestanden av héckare, ruggare, rastare och dvervint-
rare av de olika andfagelarterna i Schleswig-Hol-
stein samt en genomgéng av speciellt skyddsvirda
lokaler for andfaglar i landet. Dérefter foljer en
allmédn genomgang av de olika vattenfagelbioto-
pernaiSchleswig-Holstein (utom tidvattenomradena
i Vadehavet, dir speciella skrifter finns).

For de olika biotoptyperna ges en detaljerad pre-
sentation av topografi, bildningshistoria samt hy-
drologi. Bottenflora och fauna beskrivs med hénsyn
till potentiella nédringsorganismer (exempelvis ta-
beller dver bottenfaunans biomassa i Ostersjo-
omradet). Dessutom diskuteras sjofagelsamhillets
sammansittning pa de olika vattentyperna under
olika delar av aret. Avsnittet &r rikt illustrerat med
foton av de viktigaste biotoperna.

Sammanfattningsvis kan man konstatera att
Vogelwelt Schleswig-Holsteins nog dr den mest nog-
granna och omfattande regionala fagelfauna man
kan tdnka sig. Band 4 med andféglar del II avviker i
detta avseende pa intet sitt fran de tidigare utgivna
banden. Sammantaget ger den en mycket gedigen
sammanstéllning av de olika arternas upptriadande
under perioden 1969 - 1990. For Schleswig-Hol-
stein maste det vara av ett utomordentligt virde att
pa detta sitt fa fagelfaunan dokumenterad pa ett
lattillgéngligt sitt. Arbetet dr emellertid ocksa av
mycket stort virde for alla som arbetar med olika

fragestdllningar som kriver detaljerade uppgifter
om fagelfaunans upptridande i Nordvésteuropa. Av
speciellt virde fér den som soker jamforelsematerial
ar det avslutande avsnittet som presenterar de olika
vattenfagelbiotopernaiomréadet. Sddana avsnitt bru-
kar saknas i de flesta regionala fagelfaunor. For
andfagelforskare #r de bada andfagelbanden av
storsta vérde eftersom omradet utgor ett mycket
viktigt rast- och overvintringsomréade for ett stort
antal arter.

Ut6ver en utomordentlig presentation av faunis-
tiska data finns hér en médngd intressant information
om hédckningsdata och annat material som &r av stort
intresse vid jamforande studier och som i manga fall
kan vara svart att plocka fram ur en méngd spridda
kéllor. Har finns for forsta gangen allt frén en region
samlat pa ett littoverskadligt sétt. Dessutom har man
samlat en méngd data fran olika specialstudier som
tidigare redovisats i regionala skrifter. Trots rikedo-
men pa data dr boken Overskadlig tack vare sats-
ningen pa kartor och diagram i litt lasbar storlek.
Dessutom har man lagt en betydande del av data-
presentationen till appendix.

Bokens i 6vrigt mycket goda sammanstillning av
statistiska data over andfaglarna i Schleswig-Hol-
stein lider tyvirr av en allvarlig brist som gor att det
i manga avseenden kan vara svart att anvianda upp-
gifterna i olika jamforande analyser. I statistiken
over t.ex. kullstorlekar for olika arter pa olika bioto-
per anges visserligen forutom medelvirdet alltid
stickprovets storlek. Man hade dock 6nskat att man,
nédr man gjort sig modan att sammanstilla ett sa stort
material, hade presenterat data pd siddant sitt att
spridningen kring medelvirdena framgatt. Detta
saknas tyvérr genomgaende.

Slutomdommet &r dock att vi hdr har en utomor-
dentligt gedigen presentation av fagelfaunaniSchles-
wig-Holstein av stort vérde for ornitologer bade
inom och utom provinsen. Andfagelbanden kan nog
betraktas som ett “maste” for dem som arbetar med
dessa faglar i den nordvistra delen av Europa. For-
fattarna har lagt ner ett mycket stort arbete. Fragan
dr dock om man med denna noggranna genomgang
tagit pa sig sd mycket arbete att man kan fa svart att
komma igenom alla fagelgrupper med denna hoga

ambitionsniva.
LEIF NILSSON

Riéttelse

Bokrecensionen av The Pinyon Jay av John M. Marzluff & Russel P. Balda (Ornis Svecica 3:85-86)
uppgavs felaktigt vara forfattad av Mats Grahn. Riitt forfattare 4r Anders Hedenstrom.
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Nya doktorsavhandlingar New dissertations

Redaktor Editor: S. Akesson

Lars Hillstrom, 1992: Patterns of hatching
synchrony and adult body mass change in the
Pied Flycatcher Ficedula hypoleuca: adaptations
and constraints. Filosofie doktorsavhandling, Zoo-
logiska institutionen, Uppsala Universitet. ISBN
91-554-2939-4.

Hillstroms avhandling om kldckningsasynkroni och
viktfordandringar hos adulta svartvita flugsnappare
bestar av sex separata manuskript, varav de fem
forsta handlar om kldckningsasynkroni. Underrub-
riken, “anpassningar och begrinsningar”, kan som
fraga beskriva vad en beteendeekolog kan syssla
med. Varfor beter sig ett djur p4 ett speciellt sitt? Ar
det en anpassning, och i sé fall till vad, eller har
beteendet uppkommit till f6ljd av en genetisk eller
fysiologisk begrinsning?

Svartvit flugsnappare &r en s.k. polygyn fagel dér
hanen kan ha fler 4n en hona. Efter bobyggandet
ldgger honan en kull om vanligen 5-6 dgg, som hon
ruvar ensam. Ofta borjar honan ruva innan kullen dr
fullagd, vilket ddrmed initierar en asynkron kldck-
ning. Kldckningsasynkroni, dvs att dggen i en kull
inte kldcker samtidigt, 4r vanligt férekommande
bland faglar av manga olika slag. Asynkronin upp-
kommer pa grund av att dggkullen borjar ruvas innan
sista dgget dr lagt. Aggen klicks dd under en till flera
dagar och en storleksskillnad, pga dldersskillnad,
uppkommer mellan kullsyskonen. Kldcknings-
asynkroni har engagerat manga forskare som fram-
kastat en lang rad olika hypoteser for att forklara
uppkomsten av detta beteende. Den mest citerade dr
troligen kullreduktionshypotesen, som foreslogs av
David Lack redan pa 1940-talet. Denna hypotes
sdger att om fodotillgangen under hdckningen varie-
rar och dr svar att forutsiga skall man ldgga en
optimistisk kull och kldcka den asynkront. Om fédo-
tillgdngen sedan blir dalig kan kullen reduceras
tidigt och till 1dg kostnad genom syskonkonkurrens.
I'sin avhandling testar Lars dennaidé och flera andra
hypoteser genom experiment med svartvit flugsnap-
pare. Samtliga fem arbeten om kldckningsasynkroni

har det gemensamt att graden av synkroni i kullen
har manipulerats genom att nylagda dgg ersatts med
dgg av lera, medan de ursprungliga dggen fram tills
de lagts tillbaka lagrats i kylskdp. Synkrona och
asynkrona kullar genererades sedan genom att an-
tingen ldgga tillbaka alla dggen pa en gang eller alla
utom ett eller tva dgg som lades tillbaka en respek-
tive tva dagar senare. Hickningsresultaten i de tva
experimentkategorierna jimfordes sedan med opa-
verkade kullar.

I sin avhandling visar Lars att synkrona kullar
producerade fler ungar &n asynkrona kullar, och
dessutom attungar frian synkronakullari genomsnitt
hade ldngre tars och hogre vikt #n ungar fran
asynkrona kullar. I motsats till férutsidgelserna fran
kullreduktions hypotesen var produktionen i syn-
krona kullar storre 4n i asynkrona da Lars i et
experiment tillfsrde mjolmaskar som extra foda.
Svartvit flugsnappare ligger normalt successivt allt
tyngre dgg i liggningssekvensen. Detta kan tolkas
som en anpassning for att 6ka konkurrensformagan
for den sist kldckta asynkrona ungen. I det tredje
manuskriptet visar Lars att dggstorleken har stor
betydelse for ungens tillvixt under dess forsta dagar
och att det kan vara en anpassning for att 6ka en sent
kldcktunges konkurrensformaga och dirmed minska
risken for svilt.

En anledning till att borja ruva innan en kull dr
fullagd och pa sé sitt minska “lagringstiden”, dvs
tiden innan ett d4gg borjar ruvas, har féreslagits vara
att kldckbarheten minskar med “lagringstiden”.
Genom ett experiment dér klickbarheten for dgg
lagrade i kylskap 3, 6 eller 12 dagar jamfordes med
dgg fran opaverkade kullar kunde Lars visa att
lagring inte paverkade kldckbarheten hos svartvit
flugsnapparigg.

Som hos manga andra tdttingar ruvar
flugsnapparhonan dggen sjilv och hanen hjilper till
med matningen av ungarna. Att starta en asynkron
kldckning kan vara ett sdtt for en fagelhona att
manipulera hanen att investera mer i hickningen da
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det kommer att finnas ungar i boet under en léngre
tid dnien synkrontkldcktkull. Nér det giller svartvit
flugsnappare verkade kliackningsmdnstret atmins-
tone till en del paverka hanens matningsinsats da den
var hogre i omanipulerade kullar 4n i bade exp.
synkrona och asynkrona kullar.

Det sista arbetet i avhandlingen behandlar den
viktminskning som generellt konstaterats hos mat-
ande fagelfordldrar, en viktminskning som antas
bero antingen pa okad fysisk aktivitet eller pa en
anpassning for att minska flygkostnaderna under
matning. Genom att erbjuda mjélmask till matande
forédldrar i slumpmaéssigt utvalda flugsnapparrevir
forsokte Lars testa forutsdgelserna fran de tva olika
hypoteserna. Resultaten var motsatta for hanar res-
pektive honor och ingen av de tvé forklaringsmodel-
lerna kan ddrfor exklusivt forklara viktminskning
hos matande svartvita flugsnappare. Samtliga ar-
beten i denna avhandling ingick i manusform och
var alltsd inte publicerade nér avhandlingen lades
fram. Gemensamt for dem &r dérfor att de ger ett
nagot ofdrdigt intryck och saknar den sista finish
som en referee-behandling i internationella veten-
skapliga tidskrifter vanligen ger. Min slutsats blir
Overvigande positiv tack vare fantasifulla och vil
genomforda filtstudier, som kanske inte 16st ”ga-
tan” med kldckningsasynkroni, men vél kastat lite
ljus 6ver fragestillningen for svartvit flugsnappare.
Forfattarens slutsats dr att det innebér en adaptiv
fordel att kldcka en kull synkront, men dven att den
forsta ungperioden kan ha stor betydelse for forald-
rarnas insats. Honan kan tjanai6verlevnad och/eller
fruktsamhet genom att kldcka en kull asynkront,
eftersom hanarna visat sig investera mer da.

ULF OTTOSSON

Staffan Andersson, 1992: Lek mating and Sexual
selection in Jackson’s widowbird (Euplectes
Jacksoni). Filosofie doktorsavhandling, Zoologiska
institutionen, Goteborgs Universitet. ISBN 91-628-
0657-2.

I kvillstidningen iDAG stod det pd kultursidan den
13 mars 1992 attldsa: "iGAR ... gick vi tyvirr aldrig
pé disputationen i zoologisk ekologi vid Géteborgs
universitet. Lika gott det, tycker ni kanske.

D4 dr vi faktiskt tvungna att nidmna titeln pé
avhandlingen som lades fram: Kostnader for sexuell
signalering hos Jacksons dnka heter den, varken
mer eller mindre. Detta har i forhand véckt en rad
frigor hos oss. Vilken Jackson? Ar det Michael
som ldmnat ndgon bakom sig?
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N4, dnka, det gér inte ihop. Och sexuell signale-
ring, vad &r det? Smaflirt pa krogen, ja det kan ju
kosta en hel del, dtminstone fore och efter happy
hour. Eller ér det grovre saker: silikonbrost och sant
- det verkar ju populidrt nufortiden. Inte heller billigt
sd vitt vi hort. Kan det vara systern Jackson,
utvikningsbruden? Men att hennes problem 6verhu-
vudtaget tas upp pa akademisk nivé verkar aningen
ldttsinnigt: det handlar ju dnda om skattemedel, den
sexuella signaleringen borde hon vél kunna skota pa
egen hand? Eller dr det detta regeringen menar med
att det skall bli fart pa forskningen?

Som sagt ménga fragor, inga svar.”

Ja, det var nog synd att inte kulturredaktionen gitte
g4 pa Staffans disputation. Ty att ldsa hans avhand-
ling &r ett spdnnande och upplysande ndje!

Studier av sexuell selektion hos djur har en grund-
murad stidllning inom svensk evolutionsbiologisk
forskning. Sexuell selektion &ri princip urvaletav de
individer som tillskansar sig mojligheter att repro-
ducera sig - denna selektion kan antingen orsakas av
endirektkonkurrens mellan individer av sammakon
(intra-sexuell selektion) om t.ex. revir eller andra
resurser som 4r viktiga for reproduktionen, eller via
valet av parningspartner (inter-sexuell selektion),
eller genom en kombination av dessa.

En uppenbar effekt av sexuell selektion dr den
ofta forekommande skillnaden mellan hanar och
honor vad giller storlek, behorning, fargprakt och
parningsbeteenden. Morfologiska egenskaper som
bara finns hos det ena konet och som inte har ndgot
uppenbart samband med kdnsorganens funktion el-
ler utformning kallas sekundéra ornament. Manga
av dessa sekundéra ornament torde inte ha nagon
positiv effekt pa bararens 6verlevnad vilket innebar
att ornamenten inte i forsta hand har utvecklats pa
grund av naturlig selektion. Den sexuella selektionen
behover alltsa inte ha ett direkt samband med den
naturliga selektionen. Det finns till och med anled-
ning att tro att vissa egenskaper som gynnas av den
sexuella selektionen missgynnas av den naturliga
selektionen. Det dr bl.a. denna “frikoppling” fran
den naturliga selektionen som gor studier av sexuell
selektion sd betydelsefulla for utokad forstaelse av
biologisk evolution. Evolutionsprocesser ér noto-
riskt svara att studera, dels for att fordndringarna
vanligvis sker mycket langsamt och dels for att
evolution egentligen barakan métas genom de gene-
tiska fordndringar en population genomgar. Vi kan
alltsd normalt inte direkt studera evolutionen. Istil-
let jamfors ofta individers Overlevnad och
reproduktionsframgang inom en population i f6rso-
ken att finna avgorande skillnader i deras levnads-



historia, morfologi eller beteenden som kan forklara
variationen i individernas fitness och ddrigenom
ocksa i forldngningen fa svar pa fragan varfor vissa
beteenden eller morfologiska karaktérer har utveck-
lats. Trots att sddana studier ofta numera innefattar
data om individers livstidslanga reproduktions-
framgang sa kan naturligtvis inte alla variabler som
paverkar en individs levnadshistoria, 6verlevnad
och reproduktionsframgéng mitas. Den sexuella
selektionen &r bara en av de komponenter som
paverkar individernas totala fitness. Men den ir i
gengild en tdimligen véldefinierad process som van-
ligtvis pagar under en kort tid av sdsongen vilket
innebdr att inverkan av svarmdtta faktorer ofta &r
begrinsad.

Staffan Andersson har pa ett mycket fortjanstfullt
sétt gett sig i kast med att studera sexuell selektion
hos Jacksons édnka. Denna fagelart tillhor sliktet
Euplectes inom underfamiljen vivarfinkar
(Ploceinae) och forekommer enbart inom de grés-
tickta hogldnderna i Kenya och norra Tanzania.
Jacksons dnka har en utpridglad konsdimorfism.
Hanarna viger 30-40% mer @n honorna, och under
parningssdsongen har hanarna en svart fjaderskrud
med en par decimeter lang stjdrt. Under icke par-
ningstid har hanarna en honlikt brunsprécklig fja-
derskrud med normal stjért. Jacksons dnka har dess-
utom den egenheten att det dr en lekande art. Ha-
narna forsoker locka honorna till en individuell
spelarena som bestar av en ring av nedtrampat grés
(med en knapp meters diameter) runt en gréistuva.
Inom en spelplats, som kan hysa flera tiotals spe-
lande hanar, forsvarar var hane sin egen arena. For
att locka till sig honor “hoppflyger” (med betoning
péd hopp) hanen upp i luften. Detta spel kan ses pa
upp till en kilometers avstand. Om honan landar pa
eller i ndrheten av arenan vidtager en spektakulér
kurtis ddrhanen utforett vibrerande spel med stjdrten.
Under detta spel eller lek, som varar ca. en minut,
héller sig hanen och honan pa var sin sida om den
centrala tuvan i spelarenan. Pa detta sitt leker paret
“kurragdmma” runt, runt i ringen. Inte forrdn hanen
ndrmar sig honan utan att hon férséker undkomma
sker sjédlva parningen. Honorna bygger sedan boet
pa egen hand, ofta i ndrheten (<100 m) av hanarnas
spelplats. Honan ruvar dggen (2-3) och foder ocksa
sjdlv upp ungarna.

Doktorsavhandlingen som bestar av sju del-
uppsatser ir baserad pa filtstudier i Kenya under
tiden 1984-1990.

I'avhandlingens forsta uppsats introduceras lidsa-
ren i artens allmidnna hédckningsbiologi. Det tycks
som om nederbdrden i november och december och
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dédrigenom grisens tillvixt och froséttning dr en
viktig faktor for hdckningens igangsittning som
vanligen dger rum i januari. Det var bara de dr da den
totala nederborden oversteg vissa till synes kritiska
mingder som spelet och hickningen kom igang.
Boet som placeras pa eller ndra marken utsattes for
ett hogt predationstryck; mer dn 90 % av bona
forstordes av olika predatorer, fraimst ormar och
faglar.

Hos polygyna faglar ér oftast hanarna storre dn
honorna, och hanarna har ocksa den praligaste och
mest iogonfallande fjiderskruden. Skillnaden i stor-
lek kan forklaras av att stora och tunga hanar gynnas
av den intra-sexuella selektionen (inom konet) i
konkurrensen om revir eller i den direkta kampen
om parningstillfillen med honorna. Men det finns
flera exempel pa sekundidra ornament hos faglar,
t.ex. stjirten hos Jacksons énka—som inte har ndgon
uppenbar funktion att fylla i den intrasexuella kon-
kurrensen. Det verkar sannolikt att manga av dessa
ornament paverkar honornas val av parningspartner
ochattivartfall en del av ornamentens —i manga fall
— Overdrivna uttryck har mejslats fram av inter-
sexuell selektion (mellan konen).

I avhandlingens andra uppsats undersoker Staf-
fan vilka hanliga karaktdrer som bést forklarar
honornas besoksfrekvens vid de individuella spelare-
norna och hanarnas parningsframgang. Tiden som
en hane tillbringade pé sin spelarena och frekvensen
av hoppflygningar var bdgge positivt korrelerade
med honornas besoksfrekvens hos en given hane.
Atthanen skall vara ndrvarande pa spelarenan for att
honan skall lockas dit kan synas ganska sjélvklart
men det dr fortfarande forvénande fa studier pa
lekande arter som uppvisar ett direkt samband mel-
lan spelintensitet (hos Jacksons énka frekvensen
hoppflygningar) och honornas “intresse” for en-
skilda hanar som Staffan nu visar i denna studie.
Aven om en hona besoker en hane pa en spelarena ir
detbaraiett fatal procent av fallen som hon parar sig
med hanen. Staffans analys visar att ndr honorna vil
har landat pa en spelarena ér det i forsta hand hanens
stjartlingd och i andra hand hans spelintensitet som
korrelerar med hans parningsframgang hos honor-
na. Spelarenans utformning och placering pé spel-
platsen tycktes i denna studie inte ha ndgot samband
med honornas besoksfrekvens vilket torde undan-
roja betydelsen av hanlig konkurrens for utfallet av
honornas val av parningspartner.

I en experimentell studie (avhandlingens tredje
uppsats) dir hanarnas stjartlaingd manipulerades be-
kréftas betydelsen av hanens stjartlangd for honornas
val av parningspartner. Hanar med experimentellt
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forkortade stjdrtar attraherade signifikant farre honor
till sina spelarenor.

Staffan utférde ocksa experimentella manipula-
tioner med spelarenans utformning for att utréna om
kvalitén pa denna paverkade attraktionen av honor.
Resultaten fran denna studie rapporteras i avhand-
lingens fjdrde uppsats. I spelarenans centrala grés-
tuva finns tvéd fordjupningar som hanen gjort. Dessa
kan liknas vid en symbolisk bobale. Under hanens
uppvaktning av honan sitter hon alltid framf6r en av
dessa fordjupningar. Staffans experiment gick ut pa
att fordndra dessa fordjupningar i slumpvis utvalda
spelarenor for att utrona om detta paverkade hanens/
spelarenans attraktion av honor. I den ena gruppen
arenor forbittrades de tva “bobalarna” genom att de
fordjupades, i en annan grupp forsdmrades bobala-
rna genom att goras grundare och mindre distinkta.
Ien tredje grupp av spelarenor togs helt enkelt hela
den centrala gréastuvan bort. En omanipulerad grupp
av spelarenor anvindes som kontroll. Honornas
besoksfrekvens vid de enskilda spelarenorna paver-
kades inte av forsoket. Ddremot stannade honorna
signifikant ldngre vid de arenor som limnats som
kontroll eller forbittrats i jimforelse med de arenor
som forsdmrats eller dér gréastuvan helt tagits bort.
Eftersom hanarna endast tillats para sig med honor
som stannar mer dn 50 sekunder vid arenan sa har
alltsa arenans utformning en viss betydelse for
hanarnas parningsframgang. Staffans slutsats dr att
honans bedomning av arenans kvalité baseras pé de
tva bobalarnas utseende och att honan, for att over-
huvudtaget “6verviga” parning med hanen (dvs
stanna kvar tillrdckligt linge pa arenan), kriver ett
visst troskelvirde pa bobalarnas kvalité. Nar vil
honan har stannat tillrdckligt lange for att det skall
finnas utrymme for hanens ndrmande dr det andra
karaktdrer hos hanen (stjértlingd och spelintensitet)
som avgor om hon accepterar kopulering. Detta dr
en generellt mycket betydelsefull iakttagelse som
tyvirr alldeles for ofta negligeras i studier av sexuell
selektion ddr man vanligtvis bara framhaller en
enskild faktor som “forklarar” variationenihanarnas
reproduktionsframgéng. Staffan argumenterar 6ver-
tygande for den mangfald av olika hanliga karakt-
rer som honan utnyttjar vid valetav parningspartner.
Vissa ornament, t.ex. hanens spelarena (som av
Staffan bendmns som ett externt sexuellt ornament),
maste dverstiga en viss kritisk kvalité for att stimu-
lera honan till att acceptera vidare uppvaktning fran
hanen. Variationen av dessa karaktdrer dr kanske
inte tillrickligt hog for att avsloja nagra samband i
en omanipulerad situation men experiment visar att
vissa “baskriterier” maste uppfyllas for att hanen
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skall lyckas i den inter-sexuella selektionen.

Men nir da de forsta nodvindiga kriterierna ar
uppfyllda vid honans inledande inspektion for att
stimuleratill vidare intresse, varfor foredrar da honor
att slutligen para sig med just de hanar som har de
storsta och mest 6verdrivna ornamenten? Det finns
tva olika “skolor” som forklarar detta. Den ena
skolan menar i korthet att det finns en genetisk
koppling mellan honornas preferens for ett sekun-
dért ornament och hanarnas uttryck av ornamentet.
Honor som foredrar hanar med 6verdrivna ornament
kommer da att avla dottrar som foredrar de mest
ornamenterade hanarna och séner med 6verdrivna
ornament. Foretrddarna for denna skola menar att
ornamentet i sig inte fyller nagon annan funktion én
att vara attraktiv och séledes att honorna inte far
nagon annan fordel av denna preferens én att foda
“attraktiva” soner.

Den andra skolan forordar idén att ornamenten
indikerar kvalitéer hos hanen som honan kan ut-
nyttja for att forbéttra sin reproduktionsframgéng.
Tanken hér &r att ornamentens uttryck &r positivt
korrelerade med de egenskaper som hanen besitter
och som kan ge honan fordelar vid reproduktionen.
Det kan vara direkta fordelar som t.ex. att hanen har
ett revir av hog kvalité med avseende pa foda och
boplatser eller indirekta férdelar som att hanen har
genetiskaegenskaper som ger honom fitnessfordelar
vilka kan nedérvas till avkomman. Framforallt den
senare idén, med en ndgot sliten klyscha bendmnd
”goda gener”, har ront stor skepsis bland etablerade
populationsgenetiker. Man menar kort och gott att
detinte dr teoretiskt rimligt att det i naturliga popula-
tioner vanligen skall finnas genetisk variation for
egenskaper som haren stark inverkan pé individernas
fitness. Trots dessa invindningar finns deten 6kande
mingd studier som visar att det finns samband
mellan hanens kondition och storleken pa de av
honorna féredragna ornamenten. Men det kan ju
vara s att konditionen &r en fenotypisk egenskap
som inte direkt kan nedérvas och att konditions-
starka hanar lyckas bést i konkurrensen om hog-
kvalitativa revir vilket egentligen dr den resurs som
honan #r "ute efter”. Det fina i “kraksangen” med
Staffan Anderssons avhandling &r att han har stude-
rat en lekande art dér reviret inte fyller ndgon funk-
tion alls for honan nér hon vil har parat sig. Hos
Jacksons dnka bidrar sdledes hanen enbart med
befruktningen av dggen.

Sa hér langt i avhandlingen har Staffan presente-
rat data som visar att hanarnas kroppskondition
(métt som vikten i forhallande till kroppsstorleken)
korrelerar med deras stjirtlangd och att dven kvali-



tén péd spelarenans bobalar korrelererar med
innehavarens stjdrtlangd. Hédr menar forfattaren att
hanarigod kondition inte bara erhéller ldngre stjértar
utan dven att de etablerar sina spelarenor tidigare
och ddrigenom har lidngre tid att preparera dessa.

Tanken med “goda gener” hypotesen &r att ut-
trycket av ornamenten skall innebéra en kostnad for
hanen och att endast konditionsstarka hanar har rad
att investera i ornamentens fulla utveckling. Den
femte uppsatsen i Staffans avhandling behandlar
kostnaderna for hanarna av att producera lekdrikt-
ens langa stjirt. Baserat pa flera indirekta analyser
argumenterar forfattaren har for att det finns noter-
bara kostnader férknippade med stjdrtens tillvéxt.
Hanar som precis hade paborjat utvéxten av stjdrten
(med atminstone 10 av de 12 stjdrpennorna som
blodpennor) hade signifikant béttre kroppskondition
(métt som vikten i forhéllande till kroppsstorleken)
dndeindivider som hade kommit ldngre i ruggningen
(med 1 till 6 blodpennor). Tyvérr framgar det inte av
uppsatsen hur langt ruggningen av den 6vriga lek-
drikten kommit nér vil stjartpennorna borjar vixa
ut. Detdr vilként att ruggning i allménhet innebér en
stor kostnad for fageln och det dr hir inte helt
uppenbart att det &r tillvixten av just stjartpennorna
som paverkar hanens kondition. Delvis som en f6ljd
av denna oklarhet stdlls man undrande infor tolk-
ningen att skillnader i relativ kroppsvikt under rugg-
ning dr liktydigt med skillnader i fagelns kondition.
Det skiljer endast ca. ett gram i relativ kroppsvikt
mellan tidiga och sena ”stjartruggare”. Ett gram
utgdr ca. 3% av en adult hanes totala kroppsvikt.
Faglar i ruggning kan 6ka upp till 10% i kroppsvikt
pé grund av okad vitskeansamling i blodpennorna.
Ar det helt uteslutet att det dr mingden blodpennor
som paverkar hanens relativa kroppsvikt i olika
faser av ruggningen och inte skillnader i hanens
kroppskondition? Emellertid framhéller Staffan dven
andra indikationer pa direkta kostnader for stjértens
tillvédxt. Svéltrander var vanligast pa de stjédrtpennor
somruggas sistoch vidare fann han hos fardigruggade
hanar ett signifikant samband mellan svéltrander
och stjértens lingd och dess tillvixthastighet (métt
som medelldngden av stjdrpennornas dygnsvéxt-
rdnder). Atthanarnas spel dr kostsamt indikeras dels
av att fiardigruggade hanar hade sdmre kropps-
kondition om de innehade en spelarena jamfort med
icke-spelande hanar och dels av att konditionen hos
spelande hanar forsdmrades efterhand som parnings-
(och spel-) sdsongen fortskred.

I avhandlingens sjdtte uppsats jamfors morfo-
login mellan bl.a. hanar i lekdrdkt som innehar
respektive saknar en spelarena. Det framgér hér att

Ornis Svecica 3 (1993)

innehavarnaav spelarenorna hade storre kroppsstor-
lek och langre vingar samt ldngre “krag”- och stjért-
fjddrar dn de icke arenahallande hanarna. Staffan
framhaller att skillnader i kroppstorlek och krag-
fjaderlangd kan vara resultatet av intra-sexuell kon-
kurrens om spelarenor men att dessa karaktérer i sig
sannolikt dr neutrala for honornas val av parnings-
partner.

Iden avslutande, sjunde, uppsatsen jam{ors kons-
dimorfismen mellan olika arter av sliktet Euplectes.
Samtliga dessaarter harett polygynt parningssystem.
Skillnaden i vingldngd mellan hanar och honor var
som viéntat positivt korrelerad till dimorfismen i
tarsldngd - kraven pa okad lyftformaga pa grund av
okad kroppstorlek kompenseras genom en okad
vinglidngd. Residualen av dennaregression var ocksa
positivt korrelerad med dimorfismen i stjdrtlingd
vilket visar att den naturliga selektionen ocksé kom-
penserar for den 6kade flygkostnaden av en forldngd
stjart genom en 0kad vingstorlek hos hanarna.

Som framgéar av det hér referatet dr Staffan An-
derssons avhandling mycket mangsidig. Aven om
huvuddelen av studien dgnas at inter-sexuell selek-
tion sa undersoks dven aspekter av savil intra-
sexuell som naturlig selektion. Studiet av de tva
senare faktorerna handikappas dock av avsaknaden
av data fran en individualmérkt population som
studerats under hela dret. Jag nimnde inledningsvis
att studier av sexuell selektion kan inskridnkas till
parningssédsongen och avhandlingen har ocksé pa ett
otvetydigt sétt visat att hanarnas stjértlingd och
spelintensitet dr i centrum foér honornas val av
parningspartner. For att fa klargérande information
om ornamentens och spelbeteendenas konditions-
beroende och kostnader behovs ddremot data som
visar direkta samband mellan graden av investering
och individernas overlevnad. Vidare saknar man
information om ornamentens aldersberoende. Sa-
dana data kan naturligtvis bara erhallas genom kon-
tinuerliga filtstudier av populationer ddr individernas
levnadshistorier &r kartlagda. Ingen skugga skall
falla 6ver Staffan for att hans avhandling inte inne-
héller dylika data - en sddan studie dr naturligtvis i
detta sammanhang ogorlig med tanke pa de geogra-
fiska avstand och krdvande fdltarbete bland lejon
och noshorningar som Staffan statt infor. En styrka
med studier av lekande arter dr att man vanligtvis
inte behover bekymra sig om spelrevirets betydelse
for honornas reproduktionsframgang vilket minskar
sannolikheten att honan erhéller nagra direkta forde-
lar med sitt partnerval. Men samtidigt forsvaras
insamlingen av data vad giller verklig reproduktions-
framgang - dvs antalet kldckta ungar och deras
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overlevnad - eftersom sjdlva hidckningen ofta dr
forlagd till andra platser én sjdlva spelet. Vi vet
darfor sdllan pa vilket sdtt som honornas val av
parningspartner paverkar deras fitness och darfor
har viheller inget svar pa fraigan om honor som parar
sig med prefererade hanar far fler och mer vitala
avkomlingar. For att na avgorande test av de olika
teorierna inom sexuell selektion behovs sddan infor-
mation. Nu har dessa kritiska data &dnnu inte varit
mojliga att insamla hos Jacksons dnka men avhand-
lingen ger klargorande insikter och férdjupad kun-
skap om de selektionstryck som ligger bakom ut-
vecklingen av sekundéra ornament, konsdimorfism
och parningsspel hos polygyna fagelarter.

Jag dr imponerad av Staffan Anderssons avhand-
ling och, for att dteranknyta till det inledande citatet
fran iDAGs kultursida, som all god forskning ger
den manga svar och nya fragor!

TORBJORN VON SCHANTZ

UIf Sandstrom, 1992: Cavities in trees: Their
occurrence, Formation and Importance for Hole-
nesting Birds in Relation to Silvicultural Practise.
Licentiat-avhandling, Institutionen for Viltekologi,
Sveriges Lantbruksuniversitet. 132 sid. ISBN 91-
576-4654-6.

Ulf Sandstrom tar i sin avhandling upp nagra aspek-
ter pa naturliga hél i trid, vilken inverkan skogs-
bruket har pa deras forekomst och vilken betydelse
de har for halhdckande faglar. Avhandlingen bestér
av tvda manuskript och en artikel publicerad i Ornis
Fennica. Allan Carlsson har varit medforfattare till
ett av manuskripten.

Sandstrom har arbetat med att inventera fore-
komsten av héltrdd, hal och antal héckféglar i totalt
tio skogsomraden — fem naturskogar och fem skotta
skogar. Naturskogarna utgjordes av en ddellvskog
och fyra barrskogar och i de skotta skogarna ingick
en bokskog och fyra barrskogar. Alla omraden,
utom bokskogen som ligger i Skéne, dr lokaliserade
iUppland. Totalthar4,5 haav naturskogarna och 4,0
ha av de skotta skogarna karterats fullstandigt med
avseende pa antal hal och haltrid. Hélhickande
faglar har inventerats inom nagot storre omréaden.

I den naturliga ddellovskogen genomforde Sand-
strom ocksa ett experiment ddr han lade ut vakteldgg
inaturliga, obebodda hal for att studera bopredation.

Sandstrom visar att tillgdngen pa hal, savél spon-
tantuppkomnai grenbrott och dylikt som hackspetts-
hal, dr betydligt rikare i de naturliga skogarna. Detta
beror bland annat pa skillnader i triddslags-
sammansittningen, samt pa aldern och storleken pa
triden. Asp, ek, tall och bjork dr de tridslag som har
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de flesta héligheterna. Ulf visar ocksa att fore-
komsten av trid som 4r lampliga for hal ofta saknas
i skotta skogar. Till exempel tilldts bara en liten del
av asparna och bjorkarna i de skotta skogarna na den
storlek dér de borjar ”producera” hal.

Ide naturliga skogarna hickade i genomsnitt 26,7
par héalhidckande faglar per 10 hektar (drygt 300 x
300 m), medan det i de skotta skogarna endast fanns
9,5 par pa lika stor yta. Men det dr sldende att bara ca
7% av samtliga tillgéingliga hél utnyttjas for hdck-
ning, savil i de naturliga skogarna som i de skotta.
Sandstrom drar dirfor slutsatsen att tillgdngen pa
bohél inte dr avgorande for mdngden halhidckareien
skog. Istillet foreslar han att faktorer som kan pa-
verka fodotillgédngen dr viktigare. Sadana &r fore-
komst av 16vtrdd samt déende och déda tréd.

I den naturliga ddellovskogen gjorde Sandstrom
en noggrannare analys av de féorekommande tréad-
halen. Han fann att hal som uppstatt i gamla gren-
brott var de vanligast forekommande och ocksa de
som oftast anvindes av faglarna. Hal som utnyttja-
des av faglar for hickning hade smalare ingéng; lag
hogre upp, hade mindre volym och tjockare viggar
dn de som limnades obebodda. Sandstrom papekar
att dessa karaktérer hos ett bohél bor minska risken
for bopredation.

Avhandlingens avslutande uppsats handlar om ett
experiment ddr vakteldgg lades uti obebodda, natur-
liga bohdl pa varierande avstand fran skogens kant.
Aggen fick ligga i bona i 30 dagar och man kontrol-
lerade vid tva tillfdllen om de var rovade. Resultatet
visade att bopredationen var hogre i skogsbrynet
(fran kanten och 20 m in i skogen). Detta dr ett
resultat som #ven erhéllits i flera andra liknande
experiment, men da har inte naturliga hal studerats.
Det viktiga med resultatet &r att genom det moderna
skogsbruket minskar skogsfragmentens storlek och
brynen utgor en allt storre del av den totala arealen
skog. Den hégre bopredationen i brynen blir dé ett
allt tyngre lass att dra for faglarna i de brukade
skogarna.

Ulf Sandstroms avhandling dr ett bidrag till for-
staelsen av hur skogsbruket paverkar vara vanliga
faglars livsbetingelser. Han har gjort en god kun-
skapsoversikt och satt in sina egna studier i ett storre
sammanhang vilket jag vdlkomnar. Jag tror dock att
dethade hjélptupp hela avhandlingen om storre ytor
av de studerade skogarna hade karterats, da hade
troligen vissa resultat framstatt klarare. Med tanke
pa hur tids- och arbetskrévande denna typ av filtar-
bete dr kan inte mer begéras for en licentiatavhand-
ling, och min samlade bedémning ér dérfor positiv.

OLA OLSSON



Kristina Johnsson, 1993: The Black Woodpecker
Dryocopus martius as a keystone species in forest.
Rapport 24, Filosofie doktorsavhandling, Institu-
tionen for viltekologi, Sveriges Lantbruksuniversitet,
Uppsala. 144 sid. ISBN 91-576-4699-6.

Sa har det dd kommit en doktorsavhandling om var
storsta hackspett och dess betydelse som nyckelart i
skogsekosystemet. "Nyckelart” kallas en art som
manga andra arter dr beroende av. Om en nyckelart
forsvinner eller starkt reduceras till antal kan detta
drastiskt paverka andra arter som pa nagot sitt dr
beroende av nyckelarten. Spillkrékans virde som
nyckelart sitter framst i att den tillverkar stora bohal
som sedan kan drvas av flera fagelarter, men dven av
ddggdjur och insekter.

I Kristina Johnssons avhandling, som bestar av
sju separata uppsatser, behandlas just spillkrakans
bohal ur nagra olika aspekter. Tillsammans med sina
kollegor har hon studerat vilka triadslag spillkrakan
viljer for sitt bobygge, kondition, kvalité och livs-
lingd hos dessa tridd/bohal, vilka arter som drver
bohalen samt hur predationen kan sl pé savil spill-
krakor som hos de som "hyr i andra hand”. Skogs-
brukets paverkan pa titheten av spillkrakor i olika
biotoper har ocksa delvis behandlats. Studierna &r
utférda i tva omréaden, det ena en yta pa ca 500 km?
i Uppland och det andra omfattande 100 km? i
Smaland.

De viktigaste botrdden tycks vara asp och tall och
i Smaland utnyttjas ocksa bok och lind. I férhallande
till sin forekomst i skogslandskapet nyttjas de tre
arterna 16vtrad ca 30 ganger mer dn man skulle
forvinta sig medan tallen nyttjas i en omfattning
som dr proportionell mot sin forekomst. 70% av
spillkrakorna hackade nya bohal varje ar och det
viktigaste skilet for detta &dr att minska
predationsrisken. Hiackningsframgéngen var signi-
fikant ldgre i gamla bohal &@n i nya pa grund av
mardpredation. Marden kan tydligen komma ihag
varde bon den besokt ligger och atervinder gidrna dit
flera ganger. Som botrdd nyttjar spillkrakor helst
grova trdd med ca 45 cm i brosthdjdsdiameter som
medianvérde.

Botrdden och bohélen har en begrinsad livsldngd
och under studietiden omfattande 8 ar forsvann 8%
av botrdden arligen framst genom stormfillning.
Icke forvanande nog var forlusten av tréid tio gdnger
storre pa hyggen med enstaka kvarldmnade tréid dn
i sluten skog. Tétheten av gamla spillkrdkehél per
km? skog var i Uppland 1.2 hal mot 3.4 i Smaland. I
Smaland finns visserligen fler spillkrakor per km? én
i Uppland, men en annan forklaring till de hogre
titheterna av gamla bohal dr att hyggena i Smaland
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i genomsnitt dr klart mindre @n de i Uppland och att
fler spillkraketrdd saledes skulle haldngre livsldngd.

Tillgéinglighet och forsvinnande av gamla bohal
paverkar hickningsmojligheterna for halbyggare
sdasom kajor, skogsduvor, knipor och parlugglor,
arter som speciellt utnyttjar hal av spillkrékestorlek.
Faktorer som bohdlets ingdngsdiameter, djup, hojd
frén marken, kvalité pa tridet m.m. paverkar ocksa
nyttjandegraden och s mycket som mellan 50-80%
av alla gamla spillkrdkehal var outnyttjade/oldmp-
liga som héckningsplats for faglar.

Den kanske mest spidnnande delen av avhand-
lingen handlar om riskerna for predation i bohélen.
Genomatt placeraut vakteligg i tomma spillkrakehal
och sedan kontrollera halen inom 16-24 dagar (ruv-
ningstid for stora hélhéickare) fick man ett matt pa
predationstrycket. For att avgora i hur méanga fall
som mard stod for predationen sokte man efter har
som fastnat i bohélsoppningen. Forsoken visade bl.a
att bon som lag mer dn nio meter 6ver marken I6pte
mindre risk att prederas én de som var placerade pa
ldgre hojd. "Héckningsframgangen” var ocksa bittre
i solitdra trid &n den som stod i grupper di en
predator som hittade en dggkull i ett trdd girna
fortsatte att noga soka igenom de trad som stod
nidrmast. Om det beteendet skall vara framgangsrikt
kréivs dock att de faglar som héckar ndra varandra dr
passiva och inte lika intensiva i att forsvara sina
boplatser som exempelvis kajor, dir sjilva
kolonihéickningen med gemensamt forsvar i verk-
ligheten bidrar till bittre hickningsframgang! For-
delarna med kolonihickning finns beskrivnaav flera
forfattare och Kristina har inte heller gatt i den féllan
som en alltfor sndv tolkning av ett bestickande
experimentellt resultat skulle kunna leda till.

I ménga vetenskapliga verk brukar det hidvdas att
predationstrycket pa fagelbon dr hogre i bryn-
omrédena #n ldngre in i skogen. Forfattaren dr inte
Overtygad att sd ér fallet nér det géller sdvil spill-
krikan sjidlv som foljdarterna och nagra klara resul-
tat for att sé skulle vara fallet redovisas inte heller.
Huvudpredatorn i den hér undersokningen, mérden,
foredrar snarare de mer slutna skogsbesanden. I
skogsbrynen ir det frimst krakfagel som star for
predationen pa figlar som bygger 6ppna bon men de
ar inte lika drivna pa att skatta hackspettbon som
marden.

Hur klarar sig di nyckelarten spillkréka i ett
fragmenterat landskap? For att belysa detta har Kri-
stina och hennes kollegor gjort jamférande studier
med avseende pa populationstétheter och hdcknings-
framgang i ett ssmmanhingande skogsomrade och i
ett skogsparti som var fragmenterat med inspriangd
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jordbruksmark. Skogsbestandens alder och utse-
ende varistortsettdesammaibidgge undersoknings-
omradena och dven skogsbrukets inverkan var likar-
tad. I bigge omradena fanns det lika manga spill-
krakor (ca 0.15 par/ha) och nagra skillnader i
hickningsframgang mellan omradena kunde inte
konstateras. Hér drar forfattarna slutsatsen att spill-
krdkan kan klara starkt fragmenterade miljoer om
detbara finns tillgéang pa passande tridslag och foda.
Vad den hir studien dock inte belyser dr hur ett av
rationellt skogsbruk fragmenterat landskap paverk-
ar spillkrakepopulationen pa lang sikt. Spillkrakans
och andra skogsarters tillbakagéng i norra Sverige
och Finland under de senaset 40 aren kopplas ofta
ihop med det storskaliga skogsbrukets férvandling
av dessa ekosystem.

Under de senaste decennierna har vi forlorat
mellanspetten, vitryggen &r akut hotad och mindre
hackspetten gér starkt tillbaka. Spillkrdkan tycks
hittills halla stdllningarna dtminstone i sodra Sverige,
men det finns manga skil till att folja utvecklingen
och sa snabbt som mgjligt identifiera vilka generella
hénsyn som maste ingé i vart skogsbruk sd att vi skall
slippa fa spillkrakan att f6lja sina sliktingars vand-
ring uppat (eller nedat!) pa hotlistorna. Kristina
Johnsson har med sin fina avhandling hérlagten god
grund for det fortsatta arbetet.

GUSTAF AULEN

Staffan Bensch, 1993: Costs, benefits and strategies
for females in a polygynous mating system: a
study on the great reed warbler. Filosofie dok-
torsavhandling, Ekologiska institutionen, Zoo-
ekologiska avdelningen, Lunds universitet. 168 sid.
ISBN 91-7105-037-X

Hos de flesta fagelarter viljer hanen en resurs, till
exempel en boplats eller ettrevir, for att locka till sig
en hona. I teorin viljer honorna den hane som
erbjuder den bista resursen, till exempel den bista
boplatsen med den fodorikaste omgivningen. Pa
kopet kanske hon far en riktigt grann och duktig
hane, eftersom de bidsta hanarna antas erdvra de
bista resurserna. Man kan ocksa tidnka sig att honor
endast viljer hane utifran hans egna kvaliteter. Hur
som helst antas honor i allménhet gora det val av
hane ochrevir som maximerar hennes ungproduktion
under livet. Hos polygyna fagelarter (en hane kan ha
flera honor) kan honans kvalitetsbedomning kom-
pliceras av att hanen redan dr gift. Om konen delar
pé ungvardnaden innebér det ofta att honan (s.k.
sekunddrhona) som viljer en gift hane ensam far
finna sig i att varda sina ungar eftersom hanen har
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fulltsja med den forsta honans (primédrhonan) ungar.
Denna avsaknad av hanens hjilp innebér ofta att
sekundérhonan far farre ungar och/eller ungar av
sdamre kvalitet. Ddrfor forvéntas honor acceptera ett
polygynt giftermal endast om kostnaderna uppvags
av vinster i form av t. ex. bittre revir- och/eller
hankvalitet. Hur honor viljer hane, vilka faktorer
som paverkar hennes val av hane och revir och hur
det paverkar hennes hickningsframgang i ett
polygynt parningssystem har i detalj studerats av
Staffan Bensch vid Ekologiska institutionen i Lund.
Detta har skett i ndra samarbete med Dennis
Hasselquist och en population mellansvenska
trastsangare.

Att gora detaljerade beteendestudier av trastsang-
are kan vid forsta anblicken tyckas daraktigt. Tank
er sjilva att finna, fanga, fargméirka, observera, och
folja trastsangare i en miljo som absolut inte bjuder
pé nagra storre vyer eller trivsamma promenader,
d.v.s. i Kvismarens tdta och vidstrédckta vassbilten.
For att fa stora material har vanligen avhandlingsar-
beten dirfor premierat littstuderade arter i parkland-
skap, som holkhdckande mesar eller flugsnappare.
En nackdel med dessa studier &r att undersokningen
gjorts under manipulerade forhéallanden, eftersom
faglarna hdckat i holkar som normalt sett dr av
betydligt hogre och jimnare kvalitet 4n naturhal,
med minskad boplundring som foljd. Dérfor har
valet av en 8ppethidckande polygyn fagelart innebu-
rit flera nya och intressanta kunskaper som varit
svara att erhalla i fagelholkshickande populationer.

Trastsangaren dr en relativt sen kolonisatér av
Kvismarens vassar, men fran och med 1988 har
minst 25 hanar hdvdat revirinom undersokningsom-
radet. Under aren 1984 till 1992 ringmérktes 108
hanar, 115honoroch 785 flyggaungari vassarna. En
jamforelse av s. k. DNA-fingeravtryck av samtliga i
Kvismaren hdckande trastsangare visade att en
ovanligt stor del av fingeravtrycken var lika mellan
individer, vilket antyder att Kvismarens trastsang-
are har sitt ursprung fréan ett relativt litet antal indi-
vider och att flodet av individer fran avldgsna pop-
ulationer varit begréinsat. Trots populationens speci-
ella egenskaper anser Staffan pa relativt goda grun-
der att erhallna resultat skulle kunna gélla for de
flesta populationer med liknande parningssystem.

15 av totalt 6 uppsatser beskrivs och testas olika
forutsédttningar och hypoteser for ndr polygyni kan
tdnkas forekomma. Att skillnader i revirkvalitet dr
av betydelse for mdanga av trastsangarnas
reproduktiva beteenden stod klart redan pa ett tidigt
stadium. Vissa revir var mer attraktiva dn andra (de
valdes alltid forst) och hanarna pa attraktiva revir



fick ocksa fler honor och ddrmed fler ungar dn de
som forsvarade oattraktiva revir. Skillnaden i repro-
duktiv framgang kunde ocksa verifieras av en
faderskapsanalys (med hjdlp av DNA- fingerav-
tryck). En hane med flera honor i sitt revir var ocksa
far till de flesta av dessa honors ungar eftersom
endast 3% av ungarna var “utoméktenskapliga”.
Sett ur hanars perspektiv tycks med andra ord ett
polygynt giftermal alltid vara fordelaktigt.

Avhandlingen behandlar dock framst honors val-
beteenden eftersom de flesta hypoteser rorande
polygyni antar att en hona aktivt viljer en hane och/
eller resurs, d.v.s. att det mesta héinger pa vad honor
gor. Fragan dr om trastsangarhonor aktivt véljer
hanar, t. ex. om hon medvetet tar en parad hane trots
att oparade finns i nédrheten, eller om hon tar forsta
biésta (d. v. s. slumpvist val)? Tretton honor impor-
terades fran Takern och sldpptes i Kvismaren med
var sin radiosidndare pa ryggen. Det visade sig att de
i medeltal besokte 6 hanar innan de gjorde sitt val.
Honorna visade sig aktivt vilja tidigt anldnda hanar,
d.v.s. hanar som ocksa forsvarade attraktiva revir.
Av de 7 honor som valde en redan parad hane hade
atminstone 4 besokt och ratat en oparad hane, vilket
visar att honor medvetet kan vilja tvegifte. Detta
trots att hon kan fa finna sig i att ensam ansvara for
att ungarna kommer pa vingarna, med en Okad
anstrangning och sdmre produktion av flygga ungar
som resultat. Staffan visar dven att den primira
honan kan forlora pa ett tvegifte eftersom hon fér
nagot mindre hjdlp med matningen, men framf6rallt
eftersom risken for boplundring dkar patagligt (3
ggr storre dn for monogama och sekundéra honor).
Tvegifte tycks dérfor vara kostsamt for bada hono-
rna.

Varfor viljer honor redan parade hanar? Finns det
nagot som kompenserar ovanstaende forlusteriung-
produktion? Staffan menar att svaret ligger i att
boplundring gor primérhonan till sekundérhona och
sekundérhona till primérhona! Det vill sdga plund-
ring av primdrhonans bo (dgg forsvinner) tvingar
henne till att ldgga en ny kull vilket ger ombytta
roller, eftersom hanen alltid viljer att hjdlpa den
hona som kldcker dggen tidigast. Boplundring dr
vanligt forekommande (40%) och dérfér kommer en
sekundidrhona att relativt ofta hamna i primédrhonans
roll (i minst 24% av fallen). Tas sannolikheten for
rollbyten med i berdkningarna faren hona som viljer
en parad hane i genomsnitt lika ménga ungar pa
vingarna som en samtidigt anldnd, monogam hona.
Staffan menar dérfor att rollbyten orsakade av bop-
lundring och i viss mén skillnader i revirkvalitet (se
ovan) ger sekunddrhonor full kompensation for de
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forluster som polygyni generellt innebér for honor.
Allt kan ddrfor tyckas vara kristallklart ndr man
hunnit fram till avhandlingens sista sida, men natur-
ligtvis dr det precis tvdrtom - en méngd nya och
intressanta fragestéillningar har genererats, frage-
stallningar som kriver ytterligare étskilliga ars de-
taljerade undersokningar av trastsangares och andra
arters familjeliv. Avslutningsvis kan jag inte lata bli
att reflektera 6ver hur kénsliga manga tolkningar &r
for sma fordndringar i boplundringsrisk, en reflek-
tion som jag tror dr generell for manga fragestill-
ningar inom modern evolutionir ekologi.

TOMAS PART

Goran Sjoberg, 1993: Nesting and migration in the
introduced Canada goose in Sweden. Filosofie
doktorsavhandling, Zooekologiska institutionen,
Umed universitet. 110 sid. ISBN 91-7174-810-5.

Under de senaste 200 dren har med méanniskans hjdlp
ett flertal fagelarter etablerat sig pa nya kontinenter,
antingen dirfor att nybyggare velat ha nagra av sin
fodelsebygds faglar omkring sig eller for att bereda
jdgare nya jakttillfillen. Dessa introduktioner av
arter till omraden dit de knappast skulle ha spridit sig
av egen kraft kan ses som storskaliga vetenskapliga
experiment, dock i en omfattning som ingen serios
forskare skulle vaga foresla. Flera av dessa introduk-
tioner har mycket riktigt ocksa utnyttjats for olika
ekologiska undersokningar. Goran Sjoberg har dra-
git nytta av ett sadant “experiment” och dgnat sitt
avhandlingsarbete &t den till Sverige pa 1930-talet
inférda kanadagésen. Avhandlingen baseras pa sex
deluppsatser, varav fyra ér publicerade eller under
tryckning och tva utgors av insinda manuskript.
Héckningsstudier bedrevs aren 1986-92 vid Oster-
Malma, Hirndsand coh Kramfors, samt aren 1985-
92 vid Veittijdrvi nordvist om Haparanda. Pa de tre
forstndmnda lokalerna halsringmaérktes en stor an-
del av den hickande populationen, vilket gjorde att
gidssen #dven kunde foljas mellan hicknings-
sdsongerna.

I den inledande deluppsatsen presenterar forfat-
tarna resultat fran en studie baserad pa DNA-
fingerprinting. Den genetiska variationen dr enligt
denna studie mycket lag bland de svenska kanada-
gissen. Skillnaden mellan tva obesléktade individer
var inte storre 4n mellan avkomman av en incestuds
forbindelse hos andra arter. Detta resultat skall ses
mot bakgrund av att hela den svenska kanada-
géspopulationen hirstammar fran endast fem faglar,
varav fyra kom fran Hagenbeck Zoo i Hamburg
medan en hanne importerades direkt frén Nord-
amerika.
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Giss dr kidnda for att vara mycket traditions-
bundna i sina flyttningsrorelser. De till Sverige
inforda kanadagéssen hade emellertid inga traditio-
ner att flytta, vilket medforde att de till att borja med
overvintrade 1 ndrheten av den plats dir de hade
blivit utplacerade. Forst sa smaningom, framforallt
under 60-talet, utvecklades flyttningstraditioner hos
gédssen och idag flyttar de flesta kanadagéssen. Det
ar dock stor skillnad mellan faglar fran olika
héackningsomraden. Néstan alla kanadagiss fran
Kramfors och Hiarndsand tillbringade vintern i syd-
vistra Skane, medan majoriteten av gissen fran
Oster-Malma 6vervintrade i norra Tyskland, fram-
forallt i trakten av Stralsund. Under véren flog
Oster-Malma-gissen non-stop mellan Tyskland och
hickningsomradet, medan de mer nordligt héick-
ande kanadagissen rastade flerstiddes lings med
vigen. Flera av rastlokalerna utnyttjades arligen.

Honorna vid Oster-Malma investerade mer en-
ergi i sina dggkullar dn de mer nordligt hickande
honorna. Kanadagissen vid Oster-Malma kan beta
péa omkringliggande hostsidesfilt sedan de om vé-
ren dtervént till hdckplatsen, en mojlighet som gis-
sen vid Kramfors och Hidrnosand saknar eftersom
nordgrinsen for hostsadd spannmél gar ca 30 mil
soder om deras hickomrade. Eftersom hostbrodd dr
den Kklart viktigaste fodan for kanadagdss under
vinterhalvaret, far de nordligt hickande honorna
sélunda, jaimfort med sina medsystrar vid Oster-
Malma, i betydligt hogre grad forlita sig pa upplag-
rad energi for dggproduktionen.

Hos ett flertal fagelarter har man funnit att honor
som paborjar hdckningen tidigt i genomsnitt ligger
fler dgg dn senare hickande honor. Detsamma re-
gistrerades for de nordligt hdckande kanadagéssen
under ar med tidig hédckning, men ej under ar med
sen hidckningsstart. Under ett tidigt ar dr alla honor
beroende av den pa rastlokalerna upplagrade ener-
ginfor dggproduktionen, eftersom vixtproduktionen
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dnnu inte har kommit igang pa allvar i hdcknings-
omradet. Under en sen sdsong kan ddremot de sent
héckande honorna dra nytta av den spirande gron-
skan och didrmed ldgga négot fler d4gg dn vad som
annars &r brukligt. Denna studie &r sannolikt den
forsta som for dggproduktionen i en gaspopulation
demonstrerar ett sdsongsméssigt skifte fran bero-
ende av upplagrade energireserver till ett direkt
energiintag.

Avslutningsvis presenteras en studie av hur olika
honor reagerade pa en annalkande predator; i detta
fall forskaren sjdlv. Goran simulerade sjdlv en pre-
dator genom att pa kanot paddla fram mot ruvande
honor pa bo. Experimentet visade att en del honor
ldimnade boet redan innan kanoten nadde fram till
héckningson, medan andra tryckte s hart att de 14t
sig fAngas pa boet. Aven da de ldmnat boet uppvi-
sade de olika beteenden; en del flog sin vdg, andra
stannade kvar i boets nérhet, medan en tredje grupp
gick till attack. Intensiteten i forsvaret av boet dkade
med alder hos honan, med 6kande kullstorlek, samt
ju ndrmare kldckning det led. Inte ovintat s uppvi-
sade de honor som limnade boet pé storst avstand
det sdmsta hidckningsresultatet.

Det samlade intrycket av denna avhandling med
sin ovanligt stora bredd i valet av fragestillningar dr
avgjort positivt. Utvidgningen av studierna till att
dven omfatta de halsringmérkta individernas uppe-
hallsorter utom héckningssdsongen blev speciellt
fruktbart, eftersom den resulterade i flera viktiga
bidrag till en 6kad forstaelse av vilka faktorer som
péaverkar hédckningen hos en flyttande fagelart. For-
hoppningsvis ir inte studierna avslutade i och med
framldggandet av denna avhandling, ty det finns
atskilliga teorier som behdver testas i filt och kanada-
géasen tycks didrvidlag vara en bade lamplig och
sympatisk studieart att arbeta med.

HAKON PERSSON



Important note Viktig kommentar

In the paper on Ageing of Tree Pipits Anthus t.
trivialis by L. Karlsson, K. Persson & G. Walinder
in Ornis Svecica 3:69-80 (1993), Plate 8 on p. 75
does not show correctly the slight differences of iris
colourbetween ages. Thus, itis probably not possible
to use this plate for aging. Instead, readers are
referred to the text for correct information.

I uppsatsen om Aging of Tree Pipits Anthus t.
trivialis av L. Karlsson, K. Persson & G. Walinder i
Ornis Svecica 3:69-80 (1993) visar Plate 8 pa sid. 75
inte de ritta skillnaderna i irisfarg mellan olika
aldrar. Det 4r salunda troligen inte mojligt att an-
véinda firgbilderna for aldersbestdamning. Lisaren
hénvisas i stillet till texten for korrekt information.

Ur innehallet:

Det svenska storspovsbestandet.
Spillkrakan och skogsbruket.
Skogsduvans hdckningsbiologi.
Ormvrakarnas maginnehall.
akaciasavann.

Overvintrande vadare i Tanzania.

Internationell aktion for fjdllgésen.

150 DKR.

Foredragen vid 7:e Nordiska ornitologkongressen nu utgivna
Proceedings of the Seventh Nordic Congress of Ornithology

Faktorer som bestimmer sjofaglarnas utbredning i Nordsjon.
Vinterbestdnden av smalom och storlom i Nordvisteuropa.
Dykindernas vinterutbredning i danska vatten.
Nischseparation bland doppingar och andra dykande faglar.
Populationsfordndringar och skogsbruket i Sverige.

Konkurrensen mellan dvervintrande 16vsangare och lokala sangare i kenyansk
Féglar som indikatorer pa global biodiversitet.
Tropiska fagelprojekt och deras anvidndning for prioriteringar i naturvarden.

Hur kan Norden bidra till det internationella fagelskyddet.

Denna innehallsrika och intressanta bok pa 136 sidor kan bestillas fran Dan-
marks Miljoundersogelser, Grenavej 12, DK-8410 Ronde, Danmark. Priset dr
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Stod SOF':s fagelforskning!

Manga av de undersékningar som du kan ldsa om i Ornis Svecica eller Vir
Fagelvdrld har fatt ekonomiskt stod fran Sveriges Ornitologiska Forening.
Dessa pengar kommer ndstan uteslutande fran donationer och gévor.

Vi har nyligen beslutat att sjélva bli mer aktiva pa fagelforskningens omrade.
En ny forskningskommitté har bildats. Den har fatt i uppgift att inte bara st6dja
befintliga projekt ekonomiskt utan ocksé starta nya undersékningar.

For att kunna forverkliga dessa planer behover vi medlemmarnas helhjértade
stdd. Du kan stédja SOF med donationer pé flera olika sitt:

Med hjélp av storre belopp kan vi inrdtta sarskilda minnesfonder. Exempel pa
sddana fonder som redan finns dr Elis Wides fond och Gustaf Danielssons
fond. Tag kontakt med ordforanden, kassoren eller generalsekreteraren.

I samband med dddsfall véljer manga att hylla den avlidne med gavor till SOF.

Gévor till SOF:s forskningsfond. Denna fond &r féreningens verktyg for att
kunna ge bidrag till omedelbara insatser for att 16sa olika fragor.

Hjélp oss i vart arbete genom att donera pengar till forskningsfonden.

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

Hjartligt tack pé forhand!
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Instruktioner till forfattarna
Instructions to authors

Allmint giller att bidrag skall vara avfattade enligt den modell
som finnsitidigare héften av tidskriften. Titeln skall vara kort,
beskrivande och innehélla ord som kan anviindas vid indexer-
ing och informationssékning. Uppsatser, men ej andra bidrag,
skall inledas med en Abstract pa engelska om hogst 175 ord.
Texten bor uppdelas med underrubriker pd hogst tva nivéer.
Huvudindelningen bor limpligen vara inledning, metoder/
studieomréde, resultat, diskussion, tack och litteratur. Texten
far vara pa svenska eller engelska och uppsatsen skall avslutas
med en fyllig sammanfattning pa det andra spraket. Tabell-
och figurtexter skall forses med oversittning till det andra
spraket. Tabeller, figurer och figurtexter skall finnas pd sepa-

rata blad. Det skall finnas minst 4 cm marginal till véinster om _

texten som skall vara maskinskriven med minst dubbelt rad-
avsténd. Manus skall inséindas i tre kopior inklusive tabeller
och figurer.

Andra bidrag @n uppsatser bor ej dverstiga 2000 ord (eller
motsvarande om det ingér tabeller och figurer). De skall inte
handgon inledande Abstract men ddremoten kort ssmmanfatt-
ning pa det andra spraket.

Forfattarna erhaller korrektur som skall granskasomgéende
och atersindas. Tillsammans med korrektur erhdlls ocksé
bestillningsblankett for sértryck. Av uppsatser, men ej dvrigt,
erhéller forfattaren 50 sértryck gratis.

Referenser skall i texten anges med namn och artal samt
bokstiver (a, b etc) om det forekommer referenser till samma
forfattare och ar mer én en gang. For litteraturlistans utform-
ning se nedan.

Contributions should be written in accordance with previous
issues of the journal. The title should be short, informative and
contain words useful in indexing and information retrieval.
Full length papers, but not other contributions, should start
with an Abstract in English not exceeding 170 words. The text
should be divided by no more than two levels of subheadings.
Thefollowing primary subheadings are recommended. Intro-
duction, Methods/Study areas, Results, Discussion, Acknow-
ledgements, and References. The text may be in English or
Swedish and the paper should end with a comprehensive
summary in the other language. Table and Figure legends
should be in both languages. Table and Figure legends must

be on separate sheets of paper. Manuscripts should be submit-
ted in three copies with at least 4 cm margin to the left,
typewritten with at least double line spacing.

Contributions other than full length papers should not
exceed 2 000 words (correspondingly less if they contain
Tables or Figures). There should be no Abstract but a brief
summary in the other language.

Authors will receive proofs that must be corrected and
returned promptly. They will also receive a form for ordering
reprints. Fifty reprints of full length papers, but not of other
contributions, will be free of charge.

References in the text should be given using name and year,
and if there is more than one reference to the same author and
year also letters (a, b, etc). How to write the reference list, see
below.

Referenser References

I texten In the text: Andersson (1985), Bond (1913a, 1913b),
Carlsson & Dennis (1956), Eriksson et al. (1989), (Andersson
1985), etc.

I referenslistan In the reference list:

Andersson, B. 1985. Populationsforéndringar hos tranan Gruts
grus under 100 ar. Vdr Fagelvéirld 50:211-221.

Bond, A. P. 1913a. A new theory on competitive exclusion.
Journal of Evolutionary Biology 67:12-16. (Om tidskrif-
tens namn forkortas anvinds internationell standard. If
name of journal is abbreviated international standard must
be used.) J. Evol. Biol. 67:12-16.

Bond, A. P. 1913b. Breeding biology of the Pied Flycatcher.
Pp. 123-156 in Ecology and Adaptations in Birds (French,
J. ed). Whinchat Publishers, Nairobi.

Carlsson, T. & Dennis, W. A. 1956. Blamesens liv. Tower
Univ. Press. Trosa.

Eriksson, S.,Janke, V.von & Falk, J. 1999. Remarkable events
in the avian world. Ph. D. Thesis, Dept of Ecology, Univ.
of Lund, Sweden.
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