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Varierar brunand Aythya ferina periodiskt? — en analys av
inventeringsresultat frin Angarnsjodngen, Sverige, 1978-2003 och

Engure, Lettland, 1972-1992

Does the Pochard Aythya ferina vary periodically? — an analysis of census data
[from Angarnsjédngen, Sweden 1978-2003 and Lake Engure, Latvia 1972—-1992

SVANTE SODERHOLM

Annual counts of the number of breeding Pochard Aythya
ferina at Angarnsjodngen, Sweden, 1978-2003, and at
Engure, Latvia, 1972—-1992, suggest that the populations
varied, with a period of about 5 years. This variation is
superimposed on the dominating change of the popula-
tion. The temporal trends were analysed using discrete
Fourier transform and by analysis of the autocorrelation
function. Although not all of these results were statisti-
cally significant, the available information suggests that
there could be a periodic variation with a period of about
5 years, since signs of periodicity are seen in the analy-

Abstract

ses and similar signs are seen in census data from two
different populations. A tentative explanation, based on
existing theoretical studies, is given for why there would
be a periodic variation in the Pochard population. It is
suggested that random perturbations which lowers the
breeding success causes a periodic population dynamic.

Svante Soderholm, Riddargatan 78, SE-114 57 Stock-
holm, Sweden.
E-mail: svante.soderholm@spray.se

Received 30 March 2004, Accepted 6 February 2006, Editor: A. Brodin

Det dr vél kant att smagnagarpopulationer pa nord-
liga breddgrader varierar cykliskt (Hansson 1984,
Hansson & Henttonen 1985, Hansson 1999, for en
oversikt se Krebs & Myers 1974). Mest kind ar
troligen ldmmelns cykler som ofta upptrdder med
en periodicitet av tre ar (se exempelvis Kokorev &
Kuksov 2002). Likasa ar det kédnt att populationer
av flera predatorer varierar cykliskt med gnagar-
tillgéngen, t.ex. pdrluggla (Linkola & Myllyméki
1969, Hornfeldt 1978, Hornfeldt m.fl. 1986, 1990,
Korpimiki 1987a, b) och labbar (Jakobsson &
Johansson 2001). Aven nordliga populationer av
honsfaglar kan variera cykliskt. Nyligen har man
visat att vissa arter av vadare och géss som hickar
pa tundran ocksa varierar cykliskt samt att denna
variation indirekt beror pa storleken pa ldmmelpo-
pulationen (Blomqvist m.fl. 2002). Detta beror pa
att predationstrycket pa vadare och géss blir lagt
nér ldmlarna &r talrika.

Mig veterligen dr de ovan nidmnda fagelpopu-
lationera de enda i norra Europa som varierar cy-
kliskt. Detta gjorde att jag blev mycket forvanad
och intresserad nir jag mérkte att inventeringsdata
fran Angarnsjodngen indikerade att antalet hdck-
ande brunidnder foref6ll variera periodiskt. Till
skillnad fran sméagnagare och deras predatorer ver-

kade variationerna var vésentligt mindre. Medan
de forra varierar mellan en mycket stor popula-
tion och ett fatal individer verkade variationen hos
brunand snarare vara en mindre periodisk variation
overlagrad pd den dominerande populationsut-
vecklingen.

For att undersoka detta beslot jag mig for att in-
hiamta uppgifter fran ytterligare ett antal &r innan
jag gjorde en noggrann analys av inventeringsse-
rien. Efter ytterligare sju ars inventeringsarbete,
ndr inventeringsserien omfattade 26 ér i foljd, indi-
kerade fortfarande inventeringsuppgifterna att det
kunde finnas en periodisk variation. Detta ledde
till att jag beslot mig for att analysera uppgifterna,
dven om tidsserien fortfarande kan vara i kortaste
laget for att detektera en svag cyklisk variation .

For att 6ka mojligheten att dra generella slutsat-
ser inkluderade jag en inventeringsserie omfattan-
de 21 ar fran Engure i Lettland (Blums m.fl. 1993) i
analyserna. Det vore 6nskvirt att inkludera ytterli-
gare uppgifter, men jag har inte funnit ndgon 1dmp-
lig serie. I detta arbete presenterar jag analyser av
inventeringsdata fran Angarnsjédngen och Engure
och diskuterar tankbara orsaker till en periodiskt
varierande populationstorlek.
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Lokaler och metoder

Angarnsjodngen dr beldgen 25 km NO om Stock-
holm (59° 33’ N, 18° 10’ O). Sjddngens yta dr cirka
110 ha. Sjodngen ér en grund sldttsjo som sdnkts.
Under forsta hilften av 1980-talet forsdmrades
sjodngen som féagellokal genom en accelerande
igenvixning till f6ljd av 6vergddning. Genom en
omfattande sjorestaurering vintern 1992/93 brots
den negativa utvecklingen och populationerna av
bl.a. olika andarter 6kade snabbt. De har sedan
restaureringen legat pa en hogre niva dn den som
radde i slutet pd 1970-talet. For mer detaljerade
upplysningar om biotopen, restaureringen och dess
inverkan pd fagelfaunan se Soderholm & Eriksson
(1999, 2004) och Larsson & Welander (2003). In-
venteringsdata om brunand hérror fran den arliga
inventeringen av vitmarksfigelfaunan vid Angarn-
sjodngen som genomforts sedan 1978. Invente-
ringsmetodiken finns beskriven i Soderholm &
Eriksson (1999, 2002).

Engure ér en av Lettlands fem storsta sjoar, dess
yta &r 35 km? Den &r beldgen innanfor sydvéstra
delen av Rigabukten (57° 15’ N, 23° 07° O). En-
gure dr klassad som en permanent dversvimmad
vatmark med uppskjutande vegetation (for klassi-
ficeringskriterier se Cowardin m.fl. 1979.) Sedan
1960 har vatmarken fordndrats sé att de 6ppna vat-
tenytorna nu ar halvvégs igenvuxna. Under invente-
ringsperioden 1972—1992 har dar och omrdden med
uppskjutande vegetation varit fagelskyddsomraden
under hiackningssdsongen, men jakt har varit tilla-
ten under tre manader pa hdsten. Inventeringsom-
radet har paverkats av ménniskan genom skétsel av
vatmarken. Bland atgidrderna mérks anlédggandet av
konstgjorda Gar, vegetationsbekdmpning, bekdmp-
ning av predatorer (jakt och forflyttning av fingade
predatorer) och forsok att locka masar och tdrnor
till vatmarken. Fér ndrmare upplysningar om vét-
marken och inventeringsmetodiken, se till exempel
Blums m.fl. (1993, 1996) och referenser déri.

For att om mojligt utesluta att de tecken pa en
periodisk variation som finns i inventeringsuppgif-
terna beror pa slumpmaéssiga variationer som pa-
verkar flera andarter, undersdkte jag om det fanns
ndgon korrelation mellan antalet hickande par av
fyra olika arter: griasand, brunand, vigg och knipa.
I denna analys anvindes enbart uppgifter fran An-
garnsjodngen, dé jag inte hade tillgang till dessa
uppgifter fran Engure. Arterna som valdes for den-
na analys ér de dykandsarter som hackar i Angarn-
sjodngen, grasand inkluderades for att i mojligaste
man belysa skillnaden i fédoval mellan dykandsar-
terna. Brunand livnér sig i storre utstrickning pa
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vegetabilisk foda dn vigg och knipa (Bauer & Glutz
von Blotzheim 1969, Cramp & Simmons 1977).

For att kvantifiera den periodiska variationen
som tycks finnas i inventeringsuppgifterna och om
mojligt sdkerstdlla den (eller vederldgga den) ana-
lyserades uppgifterna i frekvensrummet med hjilp
av Discrete Fourier Transform (DFT) och i tids-
rummet med hjélp av autokorrelationsberdkningar.
Detta dr tva olika metoder for att undersdka om det
finns periodiska monster nér en observabel varierar
med tiden, exempelvis antalet hickande par per ér.

DFT ér ett kraftfullt verktyg for att uppticka och
beskriva periodiska variationer och anvinds bland
annat inom biologi och fysik samt inom tekniska
tillampningar sdsom signalbehandling. De aktuella
inventeringsserierna (tidsserierna) kan dock vara
i kortaste laget for denna teknik med tanke pa att
biologiska forlopp som beskrivs som periodiska el-
ler cykliska har varierande periodldngd, varierande
amplitud, skiftande monster mm. Serier om minst
50 &r hade darfor varit onskvart.

Eftersom éartal ger en diskret tidskala (d.v.s.
variabeln artal kan endast anta vissa virden, de
naturliga talen N = {0, 1, 2, 3,...} anvdndes dis-
kret Fouriertransformation for att berdknade den
sé kallade spektrala titheten P(k). Fouriertrans-
formationen innebir i korthet att man beskriver
den aktuella tidsserien med de periodiska funk-
tioner sinus och cosinus, i form av en summa av
sinus och cosinus funktioner med olika frekvenser
(periodtider). Den spektrala tdtheten defineras da
som P(k) = [X(k)| /N dir X(k) dr komponenterna
i den diskreta Fouriertransformen, k = 0,1, 2...N-1
ar de diskreta frekvenserna och N dr tidsseriens
langd. En tydlig topp i den spektrala titheten vid
k; visar att den tidserie som transformerats har en
periodisk komponent, givetvis kan P(k) innehalla
flera toppar. Frekvensen for den periodiska kom-
ponenten ges av f =k;/N. Genom att den spektrala
titheten endast berdknas for diskreta k-virden
kommer en viss osdkerhet att uppstd i friga om
frekvensen for en periodisk komponent. Detta or-
sakas av att den spektrala titheten for periodiska
komponenter vars frekvens inte uppfyller f = k/N
kommer att dverforas till narliggande frekvenser
som exakt uppfyller villkoret. Exempelvis kan tva
nérligande toppar vid P(k;) och P(k;.) uppkomma
genom en komponent med en frekvens mellan de
frekvenser som svarar mot k; och k;,;. Vidare ar
den maximala frekvensen for en eventuell pe-
riodisk komponent som kan detekteras 0,5, d.v.s.
periodtiden T = 2, vilket innebdr att periodiska
forlopp med en kortare period &n tva ganger tiden
mellan tva véirden i tidsserien inte kan detekteras.



Den spektrala tatheten vid k = 0 ges av m?N, ddr
m dr medelvardet for tidsserien.

Signifikansen hos de funna periodiciteterna har
undersokts genom att P(k) har jamforts i ett good-
ness of fit test med en jamn (uniform) férdelning
(vitt brus). I detta fall giller att 2P(k)/var(N) har
en y>-fordelning med tva frihetsgrader, nar k # 0.
I detta uttryck &r var(N) variansen for den aktuella
tidsserien, d.v.s. variansen av inventeringsuppgif-
terna. Observera att inventeringsserier av detta slag
alltid dr problematiska att testa statistiskt da data
inte dr oberoende, antalet hickande par ett &r beror
i varierande omfattning pa antalet par foregaende
och/eller tidigare ér.

Som ett komplement till DFT-analysen analy-
serades inventeringsresultaten ocksd med hjilp
av en autokorrelationsberdkning. Den frimsta or-
saken till detta dr problemet som diskuterats ovan
med att avstdnden i frekvens (periodtid) mellan de
diskreta k-virdena dr stort for smd k-virden och
ojamt fordelade. Om det inte fanns ndgon periodisk
variation 1 materialet skulle resultatet av autokor-
relationsberdkningen vara en kurva som f6ll mjukt
och jdmt fran ett maximalt vérde vid till noll. En
periodisk variation ger upphov till lokala maxima
och minima som &r separerade med halva den ak-
tuella periodtiden.

For nidrmare upplysningar om de matematiska
metoder som anvénts vid analyserna se till exempel
Oppenheimer & Shaffer (1975).

Resultat

Antalet hickande par av brunand i Angarnsjédngen
under inventeringsperioden 1978-2003 och i En-
gure 1972-1992 redovisas i Figur 1. I diagrammen
har jag lagt in sinuskurvor med en periodicitet av
fem ar for att belysa variationen som inventerings-
uppgifterna indikerar. Kurvorna &r passade med
O6gonmaétt for att de ansluta sd vil som mojligt till
variationerna i respektive population. Aven en pe-
riod om fyra ar &r visuellt i god Gverensstimmelse
med inventeringsuppgifterna frdn Angarnsjoing-
en.

Angarnsjodngens ldmplighet som héckplats for
brunand har varierat avsevirt under inventerings-
serien. Darfor har jag delat in den totala invente-
ringsperioden i tre kortare tidsperioder som é&ter-
speglar sjodngens tillstind som hackfagellokal
for sjofaglar. Dessa ar: (I) En period fran 1978 till
mitten av 1980-talet ndr antalet hickande brunin-
der varierade mellan 6 och 15 par, till synes utan
nagon tydlig trend i populationen. Under senare
delen av 1980-talet ledde den accelerande igenvéx-
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Figur 1. Antalet hiackande par per ar av brunand vid Angarn-
sjodngen 1978-2003 (6vre) och Engure 1972-1992 (nedre).
Som jamforelse finns sinuskurvor med periodtid T = 5 ar och
med amplituderna 3 och 78 par inlagda. Observera att tids-
skalorna utfomats sé att bada ticker en lika lang tidsperiod
for att underldtta en jimforelse av inventeringsserierna.
Annual numbers of breeding pairs of Pochard at Angarnsjo-
dngen 1978-2003 (upper) and Engure 1972—1992 (lower).
The sine curves (period T = 5 years) are fitted by eye with
amplitudes of 3 and 78 pairs, respectively.

ningen snabbt till forsimrade betingelser for dnder
i sjodangen (Soderholm & Eriksson 1999). (II) Fran
slutet av 1980-talet fram till restaureringen 1992
var sjodngen foga lampad som hécklokal for dn-
der varfor populationen var mycket liten, 2—4 par.
(IIT) Inleds i och med att sjédngen restaurerats. Till
skillnad fran simidnderna som 6kade markant redan
1993 mirks dykdndernas respons pd den forbatt-
rade hickningsmiljon forst 1994 (Soderholm &
Eriksson 1999, Soderholm & Eriksson 2004). Un-
der perioden 1994-2002 dr utvecklingen snarlik
den under period I, d.v.s. populationen varierar
mellan 6 och 14 par utan nagon tydlig trend. Monst-
ret bryts 2003 da endast tre par hickade. Denna
minskning var inte unik for brunand da samtliga
dykandsarter minskade avsevért frdn 2002 till 2003
i Angarnsjodngen. Minskningen berodde troligen
pa att sjodngen vintern 2002/2003 troligen var i det
ndrmaste bottenfrusen vilket ledde till brist pa foda
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for dykdnder under varen och hickningssdsongen
2003 (Soderholm & Eriksson 2004).

Aven om periodiciteten inte var signifikant (DFT
P(5): x*= 3,38, df = 2, P = 0,18) for Angarns;jo-
dngen tyder inventeringsuppgifterna pa att popula-
tionen varierade med en period om 4-5 &r under
period I innan sjodngen férsdmrades, samt att sam-
ma periodiska variation fanns efter restaureringen
under period IIT (Figur 1, 6vre). Det fanns ocksa en
antydan till en periodisk variation under period II,
nér sjodngens tillstdnd var mycket daligt och endast
ett fital par hdckade. Det laga antalet brunéinder
gor det dock svart att pavisa en eventuell cyklisk
variation under denna period. Overensstimmelsen
mellan inventeringsuppgifterna och sinuskurvan
for bade period I och III tyder pd att populationen
varierade periodiskt under hela undersdkningspe-
rioden.

For populationen i Engure verkar det finnas en
periodisk variation (DFT P(3): x*= 6,48, df = 2,
P = 0,039) overlagrad pa den langsiktiga trenden
(Figur 1 nedre) som hér utgoérs av en viaxande po-
pulation (Linjér regression: y = 8,80x—17223; R* =
0,404; F = 12,86; P = 0,0020).

Varken i materialet fran Angarnsjédngen eller
Engure (Blums m.fl. 1993) finns nagot som tyder
pa att ndgon annan art dn brunand skulle variera
periodiskt. Korrelationsanalysen (Tabell 1) visar
att populationerna av grasand, vigg och knipa dr
positivt korrelerade. Daremot finns det inga tecken
pa en korrelation mellan brunand och nigon av de
andra arterna, vilket visar att brunandens popula-
tionsutveckling skiljer sig fran dessa. Detta kan
forutom en eventuell periodisk variation bero pa att
brunandspopulationen inte i samma utstrickning
har paverkats av lokalens allménna tillstand” i
samma grad som populationerna av grisand, vigg
och knipa som snabbt har 6kat ndr Angarnsjodngen
varit lamplig som hdcklokal for dnder.

For att underldtta en jamforelse mellan de tva
lokalerna dr den spektrala titheten i Figur 2 nor-
maliserad s& att P(0) = 1. Uppgifterna fran An-
garnsjodngen innehdller flera tydligt urskiljbara
toppar. De tvd mest framtridande finns vid k = 2
vilket motsvarar en period T = 13 ar och k = 5 vil-
ket motsvarar T = 5,2 ar. Den forstndmnda toppen
beror pa Angarnsjodngens ovan diskuterade kraf-
tiga variation i ldmplighet som héckningsbiotop.
Denna leder till att det framtrdder en lang periodtid
i materialet, omkring 1518 &r. Utover denna ldnga
periodicitet framtrdder ocksd en kortare periodisk
variation med en periodtid omkring 5 &r i Angarn-
sjodangen. Uppgifterna fran Engure ger en tydlig
topp vid k = 3 vilket motsvarar en period T = 7 ar.
For ovrigt finns inga distinkta toppar vilket indike-
rar att det finns en periodisk variation och att den
har en periodtid omkring 7 ar.

Med tanke pa att endast vissa diskreta frekvenser
aterfinns i den spektrala titheten bor samstdmmig-
heten i periodtid mellan uppgifterna fran Engure
och Angarnsjodngen betraktas som god. Om man
antar att variationen skett med samma periodtid vid
bada lokalerna tyder uppgifterna pé att de under-
sokta populationerna varierar med en periodtid av
5till 7 ar.

Autokorrelationsfunktionen for uppgifterna fran
Angarnsjodngen domineras av ett lokalt minimum
vid en tidsforskjutning av 7-8 ar (Figur 3, 6vre),
vilket motsvarar en periodtid av ungefar 15 ar. Det-
ta minimum beror frimst pa de langsiktiga biotop-
méssiga fordndringar som ndmnts ovan. Forutom
denna extrempunkt finns, med regelbundet avstand,
ett antal lokala maxima och minima och tendenser
till dylika som svarar mot en periodtid av c. 5 ar.
Men amplituden dr 14g och som framgar av det 95
% konfidensintervallet, streckade kurvor i figuren,
dr resultatet inte signifikant. Autokorrelationsfunk-
tionen for uppgifterna fran Engure uppvisar ett an-

Tabell 1. Korrelation mellan antalet hdckande par av fyra andarter i Angarnsjéangen 1978-2003. I tabellen

anges korrelationskoefficient, r, och signifikans, P.

The correlation between the number of breeding pairs of four species of ducks in Lake Angarnsjodngen 1978—
2003. Correlation coefficient, r, and significance, P, are given in the table.

Art Grésand Brunand Vigg Knipa
Species Mallard Pochard Tufted Duck Goldeneye
Grisand — -0,18; 0,39 0,40; 0,042 0,65; < 0,001
Mallard

Brunand — 0,24; 0,24 -0,13; 0,51
Pochard

Vigg — 0,69; < 0,001
Tufted Duck
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Figur 2. Spektral tithet for inventeringsuppgifterna fran
Angarnsjédngen 1978-2003 (6vre) och Engure 1972-1992
(nedre). Tatheten dr normaliserad med P(k=0). Den ar dis-
kret eftersom skalan for k dr diskret (d.v.s. k antar endast
naturliga heltalsviarden k =0,1,2..N-1 och T gesav T = 1/f=
N/ki) ér de inlagda kurvorna endast en hjélp for dgat.

Normalized spectral density for annual numbers from An-
garnsjodngen 1978-2003 (upper) and Engure 1972—1992
(lower). The density is normalized by P(k=0). Since the den-
sity is discrete the curves are only a guide to the eye.

tal lokala maxima och minima, avstinden mellan
dessa dr i overenstimmelse med en periodtid av c.
5 &r (Figur 3, nedre). Men amplituden dr 1ag och
resultatet dr inte statistiskt signifikant.

Diskussion

Vad som édr sldende med inventeringsuppgifterna
som presenteras i Figur 1 &r att den antydda perio-
diska variationen framtrdder under en léng tid och
att den upptrader vid bégge lokalerna trots att po-
pulationsutvecklingen skiljer sig avsevirt at mellan
lokalerna samt att antalet hackande par vid Engure
dr omkring 30 génger storre dn vid Angarnsjoangen.
Uppgifterna tyder pé att den periodiska variationen
har varit i fas eller i det ndrmaste i fas vid lokaler-
na. Vidare framtrader ingen fasskift mellan period I
och IIT i uppgifterna frdn Angarnsjodngen. Givetvis
dr det sa att de synbarligen periodiska variationerna

Figur 3. Autokorrelation for inventeringsuppgifterna (In(N))
fran Angarnsjédngen 1978-2003 (6vre) och Engure 1972—
1992 (nedre). Eftersom autokorrelationen &r diskret utgér
kurvorna endast en hjélp for dgat. Streckade kurvor anger
95% konfidensintervall.

Autocorrelation for the annual number (In(N)) from An-
garnsjodngen 1978-2003 (upper) and Engure 1972—1992
(lower). Since the function is discrete the curves are only a
guide to the eye. The dashed curves give the 95% confidence
interval.

kan bero pa slumpen, men mot det talar det forhal-
landet att tva geografiskt vil atskilda populationer
(Engure ligger c. 420 km SO om Angarnsjéidngen
och lokalerna ligger pa varsin sida av Ostersjon)
uppvisar tecken pd liknande periodisk variation
trots att dataserierierna omfattat olika tidsperioder
och trots att den dominerande populationsutveck-
lingen varit vdsenskild vid lokalerna i fraga.
Korrelationsanalysen rorande de olika andarter-
nas populationsutveckling vid Angarnsjodngen ger
stod for att brunandens utveckling varit skild fran
de ovriga dndernas. Det &dr dock klart att korrela-
tionsanalysen kan ha paverkats av forandringar i de
svenska populationerna av de aktuella arterna. Min
uppfattning ar dock att en dylik paverkan &r ringa,
da samtliga aktuella arter uppvisar en positiv trend
i resultaten frén den svenska delen av den Inter-
nationella sjofagelsinventeringsserien 1967-2003
eller en stabil niva f6ljt av en positiv trend sedan
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omkring 1990 (Nilsson 2003). Ingen ndrmare jam-
forelse har gjorts med resultaten av den Svenska
héckfagelinventeringen d& underlaget for bade
brunand och vigg dr otillrickligt (Lindstrom &
Svensson 2003).

Trots att den periodiska variationen inte &r sta-
tistiskt signifikant finns det flera tecken pa att det
skulle kunna finnas en sddan. De bdda invente-
ringsserierna uppvisar tecken pa en liknande pe-
riodiska variation, med en periodtid av omkring 5
ar, overlagrad pd den dominerade populationsut-
vecklingen. Vidare dterfinns svaga lokala extrem-
punkter vid samtliga tidsforskjutningar ddr man
skulle forvinta sig dylika vid en periodisk varia-
tion med T =~ 5 &r i autokorrelationsfunktionen
for uppgifterna frdn Engure. Flertalet av dessa
extrempunkter framtrider dven i uppgifterna fran
Angarnsjéidngen. Denna autokorrelationsfunktion
har inga minimum vid omkring 23 &r och 7-8 &r.
I autokorrelationsfunktionen fér Angarn dr vidare
maximumet vid omkring 5 ar svagt (det finns en
skuldra vid denna tidsforskjutning) men forvinta-
de strukturer for en periodtid av ca 5 ar framtréder
for tidsforskjutningar pa 10 &r eller mer. Att en del
forvintade strukturer for en periodtid av ca 5 ar
inte framtrdder i uppgifterna fran Angarnsjéang-
en beror troligen pd den tidigare ndmnda kraftiga
variationen i lokalens ldmplighet som hédcknings-
biotop for dnder. Den stora varitionen i sjodngens
lamplighet gor att nagra strukturerna "doljs" av
den dominerande strukturen som uppkommer pa
grund av denna variation. Situationen &r snarlik
for resultaten av DFT-analysen. Bidgge invente-
ringsserierna ger en topp svarande mot en period
av 57 ar. I uppgifterna fran Angarnsjodngen finns
dock som sagt den dominerande toppen vid T =13
ar, men den kan hianforas till sjddngens ldmplighet
som hickningslokal for brunand och andra and-
arter.

P4 bada lokalerna finns det alltsa tecken som ty-
der pa att det Gverlagrat pd den dominerande po-
pulationsutvecklingen finns en svagare periodisk
variation. Trots att analyserna endast i ett fall gav
ett statistisk signifikant resultat pekar flera av resul-
taten i denna riktning. Férutom &verensstimmel-
sen i periodisk variation tyder ocksé det faktum att
resultaten endast delvis dr inhdmtade fran samma
tidsperiod mot att tendensen till periodicitet skulle
vara slumpmadssig (Undersékningen omfattar totalt
33 ér och under 16 av dessa har uppgifter inhdm-
tats vid bagge lokalerna.) Det bor i sammanhanget
poéngteras att jag inte funnit nadgra andra invente-
ringsserier av tillricklig lingd for en analys. Den
langsta serien jag funnit forutom de tvd som ana-
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lyserats dr det maximala antalet rastande brunin-
der under hosten 1 Sébysjon, beldgen i nordvistra
Stockholm (Bernard 1998, JOK 1999, 2000, 2001,
2002, 2003). Denna serie omfattar “endast” 14 ar
och uppvisar vissa tecken pa en periodisk variation
med T = 4-5 ar, ndr uppgifterna jimfoérs med en
sinusfunktion pd samma sitt som inventeringsre-
sultaten i Figur 1.

Om det finns en periodisk variation i antalet
brundnder bor man fraga sig varfor detta inte har
beskrivits tidigare med tanke pd hur mycket som
ar ként om arten (se till exempel Bauer & Glutz
von Blotzheim 1969, Cramp & Simmons 1977).
En orsak kan vara att det krdvs langa inventerings-
serier for att fenomenet skall synas och att dylika
ar séllsynta. Med den periodtid jag foresldr har
krivs det inventeringar 6ver minst 15-20 ar for att
kunna sérskilja periodiciteten fran slumpmaéssiga
variationer och icke-periodiska fordndringar i po-
pulationen. Mdjligheten att upptdcka en periodisk
variation av den typ jag hér foreslar forsvéaras dess-
utom av att skillnaden mellan botten- och toppér ar
avsevért mindre én t.ex. for cykliska gnagarpopu-
lationer (Hansson & Henttonen 1985). Om dess-
utom den periodiska variationen dr dverlagrad en
storre 1langsiktig fordndring i populationen blir den
dnnu svarare att upptiacka. Dessutom kan en perio-
disk variation vara geografiskt begransad till vissa
breddgrader. Exempelvis varierar ju smagnagarpo-
pulationer cykliskt endast norr om 61° N (Hansson
& Henttonen 1985).

De rikstdckande inventeringsuppgifterna fran
Sverige, Héackfagelinventeringen och den Inter-
nationella sjofiagelinventeringen har inte gatt att
anvéinda for att vidare undersdka den periodicitet
som inventeringsuppgifterna frdn Angarnsjéingen
och Engure visar. Hiackfagelinventeringens data-
bas innehéller for fa arliga uppgifter (Lindstrom
& Svensson 2003) och uppgifterna frén den Inter-
nationella sjofagelinventeringen péverkas alltfor
kraftigt av om vintern &r strdng eller mild. Dess-
utom finns huvuddelen av de noterade brundnderna
under vintern pa ett fital lokaler i Blekinge vilket
gOr att nirvaron/franvaron av dessa stora flockar
kraftigt paverkar inventeringsresultatet (Nilsson
2003).

Den naturliga f6ljdfrdgan 4r dé vilken/vilka orsa-
ken/orsakerna kan vara till en periodisk variation?
Med tanke pa hur ldnge och vil cykliska gnagarpo-
pulationer undersokts utan att mekanismen bakom
dessa lagts fast inser man att detta kan vara en svar
fraga. Jag kommer dérfor att inrikta min diskussion
pa tinkbara mekanismer och argument for och emot
dessa. Jag hoppas att detta ska stimulera till analys



bade av for mig okédnda ldnga inventeringserier och
fortsatt arbete med redan existerande serier.

Det forefaller foga troligt att abiotiska faktorer,
sasom exempelvis klimatvariationer beroende pa
solflacksaktivitet eller vider skulle kunna péaverka
brunanden sa att en cyklisk variation pa 5 till 6 ar
kan uppsta. Dé solflickarna oscillerar med en pe-
riodtid av omring 11 &r (Larmor & Yamaga 1917)
dr det svart att forestilla sig hur detta skulle ge
upphov till en periodisk populationsvariation med
omkring halva periodtiden. Védderrelaterade fakto-
rer kan knappast heller forklara periodiciteten da
en regelbundet aterkommande véddervariation med
en periodtid om 5—6 ar vid detta lag borde var vil-
kénd. Om inte forr borde de senaste drens inten-
siva forskning och modellering av klimatet, med
tanke pa den pagdende globala uppviarmningen, ha
medfort att en dylik periodicitet i vadret hade upp-
tickts. Andra viderrelaterade fenomen som dis-
kuterats i dylika sammanhang, till exempel North
Atlantic Oscillation, kan knappast vara aktuella da
de bist beskrivs som stokastiska processer (NAO,
Appenzeller m.fl. 1998, Hurrell & van Loon 1997,
Jones m.fl. 1997, Wunch 1999).

Utgdende fran vad som ar kidnt om cykliska va-
riationer hos framfor allt gnagare och arktiska va-
dare och giss forefaller det foga sannolikt att inre
biotiska faktorer kan forklara dessa och jag har
svart att se att brunand skulle utgora ett undantag.
Sa av den orsaken forkastar jag inre biotiska fakto-
rer som en en orsak till en periodisk variation hos
brunand dven om de frimsta argumenten mot inre
biotiska faktorer hos gnagare inte &r tillampliga pa
brunand med dagens kunskap. De starkaste argu-
menten mot inre biotiska faktorer hos gnagare ér
att cyklerna har en varierande ldngd och att de inte
upptrider i alla populationer utan har ett latitudbe-
roende (Hansson & Henttonen 1985, Korpiméki &
Krebs 1996).

Attdetskulle finnasndgon okénd yttre biotisk fak-
tor pa hiackningslokalen som varierar cykliskt och
paverkar antalet brunidnder forefaller foga troligt
med tanke pa att den periodiska variationen upptratt
vid Angarnsjédngen under en tidsrymd da lokalens
status som hickfagellokal varierat avsevart samt da
den grundliggande populationsutvecklingen vid
Engure 4r en i stort sett sett kontinuerlig 6kning,
med en faktor tre under undersokningsperioden.
En sddan 6kning &r svarforenlig med en periodisk
forandring av fodotillgangen. I sammanhanget bor
det noteras att kvasi-cykliska fordndringar i antalet
vatteninsekter paverkar ett antal andfaglars repro-
duktion men inte hur manga par som skrider till
hickning (Gardarsson & Einarsson 2004).

For nordliga gnagare ér predation den troligaste
orsaken till den cykliska variationen (se t.ex. Korpi-
miki & Krebs 1996, Gilg m.fl. 2003). Nir exempel-
vis en limmelpopulation dkar kommer ocksa dess
predatorer att 6ka, men med en viss tidsforskjutning.
Nér sedan antalet predatorer blir tillrackligt hogt
kommer predationen att bli s hog att bytesdjurets
population kraschar (Korpimiki & Krebs 1996, Gilg
m.fl. 2003). Att predation skulle kunna orsaka en
cyklisk variation hos brunand &r mindre troligt. D&
de ténkbara predatorerna pa brunand é&r att betrakta
som generalister dr kopplingen mellan predator och
bytesdjur svag samtidigt som det finns gott om al-
ternativa bytesdjur. Inte heller verkar det troligt att
brunanden skulle vara predator pad nagot bytesdjur
som varierar cykliskt. Exempelvis visar populatio-
nen vid Engure en langsiktig 6kning. Brunand livnar
sig ocksa 1 storre utstrackning &n andra dykénder pa
vegetabilisk foda och dr dessutom en generalist da
fodan varierar med lokal och &rstid (Olney 1968,
Bauer & Glutz von Blotzheim 1969, Cramp & Sim-
mons 1977). Darfor borde arten jamfort med mer
specialiserade dykandsarter kunna kompensera for
en eventuell brist pa ndgon typ av foda.

Teoretiska studier har visat att enkla popula-
tionsmodeller kan ha komplexa dynamiska férlopp
(May 1976, Kaitala m.fl. 1996). Det finns darfor
en mdjlighet att en periodisk variation hos brunand
kan bero pé en varierande reproduktionsframgang.
Kaitala m.fl. (1996) visade att tdthetsberoende
(d.v.s. inomartskonkurrens) i kombination med
frekventa slumpmdssiga stérningar av hicknings-
framgangen kan orsaka en oscillerande population,
om storningarna dr tillrdckligt frekventa. Forfat-
tarna visar att populationen efter en storning kan
antigen (a) jamnt dtergd till ett jimviktstillstind,
(b) aterga till jamviktstillstandet efter ett kort in-
sviangningsforlopp eller (c¢) uppvisa regelbundna
fluktuationer, d.v.s. ndgot jamviktstillstand intréf-
far inte om storningsfrekvensen ar tillrdckligt hog.
De autokorrelationsfunktioner som berdknats for
brunand i detta arbete faller nagonstans mellan
de autokorrelationsfunktioner Kaitala m.fl. (1996)
beréknat for fallen (b) och (c), ovan. Exempel pa
sddana storningar for brunand skulle kunna vara
vattenstand och vegetationens beskaffenhet, d.v.s.
frénvaro av goda hiackningsplatser och/eller hick-
ningsplatserna drénks eller “torrldgggs” under
hickningen (Havlin 1966a, b, c). Det bor papekas
att storningen inte nddvéindigvis maste vara den-
samma vid varje tillfalle for att en oscillerande
population skall erhallas, d.v.s. olika faktorer som
paverkar hidckningsframgéngen kan péaverkas vid
olika tillféllen.
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Med tanke pé att brunand skiljer sig fran fler-
talet andra andarter, exempelvis genom att artens
sneda konsfordelning, ligger det néra till hands att
misstdnka att dessa skillnader kan péverka popu-
lationsdynamiken. Jag kan dock inte direkt finna
nagon faktor som kan forklara varfor arten skulle
variera periodiskt eller varfor den skulle vara kéns-
ligare for de storningar som krdvs for en periodisk
variation enligt Kaitala m.fl. (1996) &n andra fa-
miljemedlemmar. Det finns alltsa ingen klar orsak
till varfor arten skulle ha en oscillerande popula-
tion till skillnad frdn andra familjemedlemmar
(med undantag av arktiska géss som visats variera
periodiskt p.g.a. predationstryck kopplat till 1am-
melns cykel (Blomqvist m.fl. 2002) och hirigenom
uppfyller kravet om reducerad hickningsframgéng
med jaimna mellanrum).

De faktorer som jag tror kan ha betydelse i sam-
manhanget ar artens mycket sneda konsfordelning
(endast 35-40% av faglarna pa en hécklokal utgors
av honor (Bauer & Glutz von Blotzheim 1969),
egna observationer fran Angarnsjodngen tyder pa
att andelen kan vara dnnu lidgre), konens mycket
differentierade flyttning i tid och rum samt kdnens
olika overvintringsomraden (Salomonsen 1968,
Owen & Dix 1986, Carbone & Owen 1995).

Tack

Jag tackar Kjell Eriksson for hans inventering av
Angarnsjodngen (1978-1994), utan Kjells insats
hade jag inte haft inventeringsuppgifter som fatt
mig att borja fundera kring brunandens popula-
tionsdynamik. Ett tack riktas till alla de, for mig
okdnda personer, som inventerat brunand vid En-
gure. Niclas Jonzén tackas for disskusioner roran-
de frimst inventeringsuppgifterna, min analys av
dessa, populationsdynamik och inte minst autokor-
relationsberdkningarna samt hans vilja att hjélpa
mig. Jorgen Ripa tackas for diskussioner rorande
framst signifikanstester av berdknade spektrala tit-
heter och hans vilja att hjdlpa mig. Att dessa perso-
ner givit mig hjilp skall inte tas som intékt for att
de stdder min tolkning av inventeringsuppgifterna
eller att de skall anses ha ansvar for de framforda
asikterna.
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Summary

It is well known that northern populations of small
rodents, such as lemmings, vary in a cyclic man-
ner. Since predators of rodents are affected by this
variation, both in numbers and in their choice of
prey, also arctic bird species will be affected. Such
cyclic effects have been demonstrated in grouse,
geese and arctic shorebirds. I was very surprised
when I discovered signs of periodic variation also
in a more southerly distributed duck, the Pochard
Aythya ferina.

Lake Angarnsjodngen is situated 25 km NE of
Stockholm, Sweden. It has undergone dramatic
changes in its suitability for breeding ducks during
the 26 years that are analysed in this study. In the
early 1980s accelerating plant growth was chok-
ing up the lake, causing a decrease in the number
of breeding ducks. During the winter 1992/93 an
extensive restoration was made to improve the
habitat for breeding and migrating waterfowl. The
number of breeding ducks increased considerably
the years after the restoration, and has since then
remained at almost the same level. Lake Engure
is a large shallow lake classified as a permanently
flooded wetland. It is situated near the southern
part of the Riga bay, Latvia.

I tested the census data both with discrete Fouri-
er transformation (DFT) and autocorrelation anal-
ysis. Both these methods are designed to detect
periodicity patterns, for example in the number of
individuals over time.

In order to control for unknown factors that
could affect duck species in general in a peri-
odic manner I correlated the number of breed-
ing Pochards at Angarnsjodngen with three other
breeding species, Mallard Anas platyrhynchos,
Tufted Duck Aythya fuligula and Goldeneye Bu-
cephala clangula.

Figure 1 shows the annual number of breeding
pairs of Pochard at Angarnsjodngen (Figure I,
upper) and Lake Engure (Figure 1, lower). I have
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included sine curves fitted by eye with a periodic-
ity of five years as comparison. Depending on the
large variation of the habitat in Angarnsjodngen
I divided data into three shorter subperiods: (I)
from 1978 to 1986 when the number of breeding
Pochards varied between 6 and 15, (IT) from 1987
to 1992 when there were very few breeding pairs,
and (III) after the restoration 1992 onwards to
2003.

The tendency for a periodic variation in the
Pochard was significant in lake Engure (DFT
P(3): x*= 6.48, df = 2, P = 0.039) but not in lake
Angarnsjédngen (DFT P(5): x>=3.38,df=2,P =
0.18). Still several factors suggest that there could
be a periodic variation also in this lake. Figure 1
suggests that a periodic variation occurred dur-
ing periods I and III, and that the population may
have been too small during period II to observe
it. Support for the periodic variation is also given
by the fact that there appears to be no phase shift
between period I and III.

There is no tendency that Pochards should co-
vary with Mallards, Tufted Ducks or Goldeneyes
at Angarnsjodngen, even though the populations of
these three species correlated significantly to each
other (Table 1). This suggests that the number of
Pochards is determined by other factors than these
species.

The spectral densities obtained from the DFT
and the autocorrelation functions are shown in
Figures 2 and 3. The dominating structures in the
data from Angarnsjoidngen were a peak at P(2), i.e.
a period of 13 years, and a minimum at a lag of
about 8 years that can be ascribed to the fact that
the site was rather unsuitable as breeding area dur-
ing period II. Thus, the change in the number of
Pochards that depended on the habitat change be-
tween periods in this lake give rise to a long-term
periodicity. In order to detect short-term periodic-
ity such long-term trends must be controlled for.

Keeping this in mind, the spectral density shows
apeak atk =5 corresponding to a period of about 5
years. The spectral density for Lake Engure shows
a peak at k = 3, which corresponds to a period of
7 years. The presence of these peaks suggests that
the populations have varied periodically. Since the
spectral density is only calculated for discrete k-
values the agreement between the calculated peri-
ods must be considered as good.

Beside the minimum discussed above the au-
tocorrelation function for Angarnsjodngen shows
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weak equally spaced local maxima and minima
corresponding to a period of about 5 years. How-
ever, no minima are seen at lags of 2-3 or 7-8
years even though these should be expected. It
is likely that they are obscured by the dominat-
ing maximum, caused by the bad conditions as a
breeding ground during period II. The autocor-
relation function for Lake Engure shows an evi-
dent series of equally spaced local minimum and
maximum. The spacing corresponds to a period of
about 5 years.

Thus, the spectral density and the autocorrela-
tion function suggest a periodic variation of about
5 years, although, only the spectral density for
Lake Engure is statistically significant.

Despite the fact that the periodicity was signifi-
cant only in Lake Engure, several factors suggest
that it could occur at both locations. The presented
data (Figure 1) suggests that a periodic variation
has been present over a long time, and the time in-
terval between peaks seems to be around five years
at both locations. Also, periodic variation seems
to occur in both lakes even though their overall
long-term population change has been very differ-
ent. Furthermore, the Pochard population develop-
ment seems to differ from other duck species even
though these correlated to each other. Finally, the
census data partially cover different time periods,
but the periodicity still appears to occur.

If the Pochard varies periodically, it is hard to
understand why this has not been observed previ-
ously. There are several factors that could make a
periodic variation difficult to observe: long time
series are needed, the variations are relatively
small, and they may be superimposed on larger,
long-term population changes.

I do not have an explanation for why there should
be a periodic variation in this species, but popula-
tion dynamics are theoretically complex phenom-
ena. Theoretical work has given evidence for that
frequent random perturbations of the breeding
success can give rise to a sustained periodic varia-
tion of the population, similar to the one observed
at Angarnsjodngen and at Lake Engure. I believe
the underlying reason for why the Pochard in con-
trast to other wildfowl should show a periodic var-
iation is connected to its skewed sex ratio, and the
sexes’ different migration in time and routes and
the accompanying geographical separate winter-
ing areas.
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En lingtidsstudie (1938-2004) av flyttfaglarnas ankomst till

mellersta Varmland

A long term study (1938—2004) of arrival dates of migratory birds in middle

Virmland

ERIK BORGSTROM () & LARS SCHUTT

We present first spring arrival dates of 64 bird species
in Réda, Sweden (60° 00’ N, 13° 36’ E) for the period
1938-2004 with almost all species covered more than 50
years. The trend was toward earlier dates in 60 species.
The trend was strongest (average c. 20 days for the whole
period) among water birds; their arrival was influenced
by the breaking up of the ice of lake Réda. Land birds that
winter within Europe shifted their arrival with on aver-
age c. 15 days earlier. Tropical migrants tended to show
moderate or little change of dates (average c. 8 days). The

Abstract

Osprey Pandion haliaetus, being both a tropical migrant
and a water bird, showed an advancement of 20 days,
more than any other tropical migrant. The Crane Grus
grus had a unique pattern. There was no advancement of
arrival date in 1938-1988 (median 13 April), but it sud-
denly shifted to 27 March in 1989-2004.
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Inledning

En av oss, Erik Borgstrom, har storre delen av sitt
liv verkat i Rada i mellersta Varmland och har i
sina tidigt paborjade ornitologiska studier i trakten
fort anteckningar om flyttfaglarnas ankomst. An-
teckningarna borjade redan 1953, men blev mer
fullstindiga frén 1955. Fenologidata har med ti-
den byggts upp for ca 100 arter. Tillsammans med
Lars Schiitt har anteckningarna systematiserats och
analyserats. I denna uppsats presenteras 64 arter,
ndmligen de med de langsta och fullsténdigaste se-
rierna av data.

Data har under arens lopp dven erhallits fran
andra personer i trakten, sa att perioder av studier
och militdrtjinst p4 annan ort pa sa sitt har kun-
nat tdckas. I borjan pa den studerade perioden &r
det framforallt Hans Johansson (1938—-1993) som
i egenskap av Erik Borgstroms kollega i filt har
bidragit. Tva dldre fagelkunniga personer boende
inom undersokningsomradet har stdllt sina an-

() Erik Borgstrom avled den 15 augusti 2006.
Erik Borgstrom died on 15 August 2006.

teckningar till forfogande. Bertil Axelsson i Sodra
Skoga har bidragit med ankomstnoteringar for 27
arter fran aren 1942—1955 och Harald Danielsson i
Hagfors for 13 arter fran aren 1938-1942 (med ett
undantag samma arter som Axelsson). Dessa édldre
tilldgg innebdr att arsnoteringar kan redovisas for
16 arter under en period av minst 60 ar, varav fem
arter 1 67 ar.

Syftet med denna redogérelse &r att limna en do-
kumentation over flyttfaglarnas ankomst till mel-
lersta Varmland under andra halvan av 1900-talet.
Vi har ej forsokt hitta generella forklaringsmodel-
ler till f6rdndringar i ankomstmdnstret och ej heller
jamfort med andra motsvarande undersékningar
frén andra delar av landet, utan begrénsat oss till
att peka pé lokala forhallanden som kan ha péver-
kat resultatet.

Undersokningsomradet

Réda ir en tdtort beldgen pa 60° 00’ N, 13° 36’ E
och beldgenheten framgar av Figur 1. Réda lig-
ger i forsamlingen Norra Rada i Klardlvdalen och
Klarilven rinner forbi strax vister om titorten. Os-
ter om Rada i NNV-SSO riktning ligger Rédasjén
med titorten Uddeholm pa motsatt sida. Avstdndet
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Figur 1. Karta dver Sverige med undersdkningsomradet mar-
kerat med * samt med 60:e breddgraden inlagd.

The Rdda observation area in the middle of the province of
Viirmland marked *. The 60th latitude also marked.

mellan Klardlven och Réadasjon ér vid Radda mindre
dn en km. Rédasjon &r 13 km ldng och som bredast
1,5 km. I Radasjon vid Uddeholm mynnar Uvén, ett
mindre vattendrag som avrinner i Dalarna. Rada-
sjon avvattnas av Arasilven, som via ett kraftverk
rinner ut i Klardlven vid Rdda. Observationerna har
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gjorts i och runt norra delen av Rédasjon samt i
Réda och Uddeholm med dess omgivningar inom
ca en km frdn dessa samhéllen samt med utlopare
till Sédra Skoga 7 km NNV Rada och Hagfors 6
km ONO Réda.

Markerna runt Radasjon ar relativt 6ppna med
akrar och filt och med dungar och enbuskmarker.
Omrédet innehéller ocksd sévil barr- som 16vskog
samt en stor hogmosse.

Vid Uvéans mynning gar isen upp mycket tidigare
dn 1 sjon 1 Ovrigt. Vaken vidgas successivt och sa
smaningom bildas en isfri ranna som buktar sig till
utloppet vid Ardsilven ca 2 km ldngre sdderut pa
motsatt sida sjon. Rédasjon blir normalt isfri i an-
dra halvan av april (tidigast 10 april, senast i borjan
av maj) medan vaken bildas redan i slutet av fe-
bruari och sedan successivt vixer till den isfria rdn-
nan till i bérjan av april. Den isfria rdnnan i den for
ovrigt isbelagda Rédasjon dr en attraktiv rastplats
for lommar, and- och masféglar.

Naturgeografiskt ligger Radatrakten pa eller
strax norr om den biologiska norrlandsgrinsen,
som dr en relativt skarp grins mellan den norra
barrskogsregionen och sydligare naturtyper. Denna
grins som sammanfaller med den naturgeogra-
fiska sydgransen for Norrlandsterrdngen, kallas
dven limes norrlandicus. Aven om underséknings-
omréadet ligger i en dlvdal finns hér t.ex. knappast
frivixande ask, ek, lind eller hassel. I omradet har
flera fagelarter sina absoluta nord- respektive syd-
grinser. Exempel pa sddana arter dr skdggdopping,
knélsvan och rdrsangare respektive gluttsnédppa,
slaguggla och videsparv.

Vegetationsperiodens langd i omradet ligger i in-
tervallet 170-180 dagar, vilket den gor i ett band
over mellersta Varmland osterut till Gévletrakten
och vidare norrut langs Norrlandskusten till i hjd
med Sundsvall (Raab & Vedin 1995, sid. 57). Va-
rens ankomst definierad som det datum dé& dygnets
medeltemperatur 7 dagar i sekvens dversteg 0 gra-
der var i medeltal f6r perioden 1961-1990 négon
dag fore den 1 april (SMHI 2000).

Observationsomstindigheter

Fréan slutet av mars har lampliga biotoper besokts
mer eller mindre dagligen och innan Rédasjon &r
helt isfri har den besokts varje dag, ofta badde mor-
gon och kvill. Andra ornitologiska undersékningar
i trakten har ocksa inte bara givit iakttagelser direkt
kopplade till undersdkningen som sadan utan dven
t.ex. av den forsta varfageln. Aven i samband med
dagliga arbetsresor Rdda—Hagfors har iakttagelser
eller avstickare gjorts.



De ar dé en art uppenbarligen missats och iaktta-
gits forst ndar hackningsbestyren pabdrjats har data
frén detta ar ej tagits med i underlaget for arten.

Resultat

Fenologidata for 64 arter framgéar av Appendix 1.
Forsta och sista &r med data samt antal &r med data
under denna period framgar. Mediandatum har be-
raknats. Att mediandatum valts i stdllet for med-
eldatum beror pé att det ligger i observationernas
natur att det foreligger ar dér den forst anldnde fa-
geln kan ha missats med flera dagar, ett forhallande
som paverkar berdkningen av medeldatum, men ej
av mediandatum, om antalet sddana ar atminstone
ar mindre n hélften av antalet &r med data. Medi-
andatum har & andra sidan den svagheten att det ar
svérare att gora statistiska berdkningar, som t.ex.
standardavvikelse. For vanliga lattobserverade fag-
lar skiljer sig median- och medeldatum inte myck-
et, vilket framgar i kommentarerna till vissa arter
nedan. For vissa lattobserverade faglar &r t.o.m.
medeldatum tidigare &n mediandatum beroende pa
att det kan finnas ndgra &r med extremt tidiga iakt-
tagelser. Den studerade perioden presenteras dven
uppdelad i tva delperioder, dels perioden t.o.m.
1989 (maximalt 52 ar) dels den senaste 15-arspe-
rioden 1990-2004.

I Appendix 2 visas som punktdiagram data fran
samtliga ar for de 12 arterna med léngst observa-
tionsserie. Diagrammens startar dr hir 1938. I Ap-
pendix 3 presenteras 48 av de resterande arterna
pa samma sitt med 1955 som startar. Mediandatum
ligger inlagt som heldragen linje. Trendlinjer be-
raknade enligt minsta kvadratmetoden har lagts in.
Medelankomstdatum och standardavvikelsen i an-
komstdatum har berdknats och uppgifterna lagts in
i diagrammen. Standardavvikelsen har rundats av
till ndrmaste heltal. Trendlinjens lutning har ocksa
uttryckts i antal dagar for en period som ar lika 1&ng
som den studerade perioden.

Kommentarer

Kommentarer till lokala férhdllanden och eventu-
ella fordndringar i dessa som kan ha betydelse for
resultaten ldmnas nedan liksom kommentarer till
eventuella svagheter i materialet samt fordjupning-
ar kring vissa arter. Om ej annat anges, hinvisas till
diagrammen i Appendix 3.

Kanadagas (enbart i Appendix 1). Kanadagésen
har dvervintrat fyra gnger i omradet under de stu-
derade aren. Dessa Overvintrande individer ingar
naturligtvis inte i underlaget.

Bléisand. Blasanden rastar under sin flyttning
norrut och ses oftast i Radasjon. For det mesta ror
det sig om enstaka par eller smérre flockar. Flera
vattenberoende figlar uppvisar en trendmaéssig tidi-
gareldggning pa i storleksordningen 20 dagar. For
bliasandens del dr den hela 29 dagar. Darvid skall
dock observeras att for de forsta 12 &ren saknas
rapporter for sju &r, varfor trenden kan ha péverkats
av svag rapportering i borjan av perioden.

Kricka. De forsta att anldnda till Radasjon &r
enstaka par. Storre flockar ses forst kring méanads-
skiftet april-maj.

Vigg. Viggen observeras i enstaka par eller smér-
re sillskap, som rastar under resan till nordligare
héackningsplatser. Den visar ett ndgot annorlunda
monster 1 fordndringen i datum for forsta observa-
tion. Jaimfort med andra vattenberoende faglar ar
tidigareldggningen inte alls lika markerad, vilket
kan bero pa att viggens hickningsplatser ligger
langre upp 1 fjéllvdrlden och att den inte paborjar
sin flyttning lika tidigt pa varen. Under 49 ar fore-
ligger bara en marsobservation. Diarmed péverkas
den inte lika mycket av att den isfria rdnnan i Ra-
dasjon under senare delen av observationsperioden
oftare utbildats tidigt pa éret.

Smdlom (Appendix 2). Sméalommen &r en ka-
raktirsfagel for trakten. Innan héckningstjirnarna
gétt upp rastar den pad Rédasjon, som ockséd hela
sdsongen flitigt anvinds som fiskesj6. Medelda-
tum 13 april jamfort mediandatum 14 april tyder
pa att arten inte missas. Smalommens forvintade
ankomstdag har tidigarelagts under den studerade
perioden. Trendlinjen sdger att ankomstdatum tidi-
garelagts 20 dagar under dessa 67 ar. Medianda-
tum f6r 15-&rsperioden 1990-2004 ligger 13 dagar
fore mediandatum for den foregéende 52-ariga pe-
rioden 1938-1989. Flertalet &r under den senaste
15-arsperioden har den anlidnt de forsta dagarna i
april och vissa ar t.0.m. i mars. Det skall noteras att
smalommen under perioden 1938-1989 vissa en-
staka ar ocksa anldnde lika tidigt. Det ligger darfor
néra till hands att antaga att det ar tillgdngen pa 6p-
pet vatten pa Radasjon som avgor om den véljer att
inta sitt hickningsomrade och att det dr avsaknaden
av riktigt kalla vintrar med tjockt isticke under den
senare delen av perioden som gor att smalommen i
genomsnitt kommer tidigare.

Storlom. Storlommen &r en séker vargést i Rada-
sjon. Den hidckar inte i sjon. De ndrmaste hiacksjo-
arna ligger ca 8—10 km bort.

Skdggdopping. Arten har sin nordgrans i omra-
det och har flera ganger héckat i Radasjon.

Bivrak. Bivraken &r svarobserverad. Darfor finns
det flera luckor i observationsserien dé flera sena
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Tabell 1. Forsta observationsdatum for fiskgjuse for-
delat per tidsperiod visande en tydlig tidigareldggning
i ankomst.

First date of observation of Osprey distributed in periods
shows an advance of arrival date.

t.om. 1979  1980-1989 1990-2004
Through 1979

1-7 april 0 1 5
815 april 1 2 6
1622 april 5 1 3
23-30 april 8 4 1
senare later 2 2 0
Summa antal ar

Number of years 16 10 15

observationer ¢j tagits med. Bivraken &r den ars-
vissa art som kommer sist till Rada-trakten av alla
flyttfaglar. Savil median- som medeldatum ar 25
maj utan nagon storre trendmadssig fordndring (mi-
nus 4 dagar) och med liten standardavvikelse (6 da-
gar) i ankomstdag, ett monster som karaktdriserar
flera tropikflyttare.

Ormvrdk. Ormvraken hickar regelbundet om dn
sparsamt i omrédet. Det har skett en vésentlig tidi-
gareldggning av den forsta ankomsten. Den trend
som visas 1 Appendix 3 (en tidigareldggning med
31 dagar) skall dock tolkas med viss forsiktighet
eftersom det saknas data fran ungefar hilften av de
forsta 20 aren. Att arten tidigarelagt sin ankomst ar
dock stéllt utom allt tvivel. Fr.o.m. 1989 har den
alla 16 ar anlint i mars manad, mot att av de tidi-
gare 23 aren med registreringar 18 ar avser april
manad och 5 &r mars ménad. Arten rapporteras i
okande utstrackning dvervintra med enstaka exem-
plar i s6dra Vérmland.

Fiskgjuse. Radasjon &r en siker plats att se fisk-
gjuse sa fort det finns tillriackligt mycket 6ppet vat-
ten néra land. Antalet hdckande fiskgjusar i denna
del av Vérmland é&r relativt lagt. Inom en radie om
20 km frén Rédasjon hdckade mot slutet av perio-
den tva par. De forsta observationerna for aret vid
Rédasjon behover dock ej avse dessa hdckande fag-
lar. Till skillnad frdn de flesta andra tropikflyttare,
som dock anldnder vésentligt senare pa aret, visar
fiskgjusen i detta material fran Rada-trakten pa en
trendmaéssigt tydligt tidigare varankomst (20 dagar
pa 50 ar). Av de forsta 16 dren med data avser bara
ett r en observation under forsta halvan av april,
medan av de sista 15 &ren 11 observationer avser
forsta halvan av april (se Tabell 1). Fiskgjusens
tidigare ankomstdag i Rédatrakten motsvarar den
tidigareldggning som andra vattenberoende flytt-

98

faglar visar. Fordndringar i lokala isférhallanden
torde vara en viktig orsak.

Tornfalk. Héckar oregelbundet och sillsynt i
Hagfors kommun. De ankomstdata som ingdr i
materialet avser for nistan alla &r observationer av
genomstrickande figlar. Aven genomstrickande
faglar ses dock alltmer séllan, ett forhallande som
kan ha paverkat materialet. S§ saknas exempelvis
observationer 2001 och 2002

Trana. Sett 6ver hela perioden sedan 1938 vi-
sar trenden pa en tidigareldggning av ankomstda-
tum med hela 22 dagar. Tidigareldggningen verkar
dock inte ha skett gradvis utan mer eller mindre i
ett enda slag omkring 1989. Som framgér av Figur
2 &r trendlinjen flack utan trend for perioden fram
t.o.m. 1988. Mediandatum ligger hir pd 13 april
och det finns bara en marsrapport (1938) under
dessa 50 ar. For 17-arsperioden 1989—2005 ankom-
mer tranan i mars under 15 ar och i april i tva ar
och mediandatum ligger pa 27 mars. Tranan har ex-
panderat kraftigt. Enligt uppgift fran Svenska Tran-
arbetsgruppen (Goran Lundin och Simone Roper
i brev) berdknas de tranor som f6ljer den véstliga
flyttningskorridoren under de senaste trettio aren
ha trefaldigat sin population, bl.a. som en foljd av
minskad jakt i overvintringsomradena. Dessutom
har dvervintringsomradet forskjutits kraftigt norrut
sa att Frankrike numera har fler 6vervintrande tra-
nor dn Spanien och i Nordafrika aterfinns mindre
dn 1000 overvintrande individer fran att tidigare
ha hyst ménga tusentals. Forutom mildare vintrar
pekar Tranarbetsgruppen pd att EU:s jordbruks-
politik dndrats s& att det finns stora nytillkomna
arealer majsodlingar i Frankrike, som blivit en vik-

Trana Grus grus

38 43 48 53 58 63 68 73 78 83 88 93 98 03

Figur 2. Ankomstdatum per &r samt mediandatum for trana
Grus grus uppdelad i de tvd perioderna 1938—1988 samt
1989-2005. Trendlinjen for den tidigare perioden visar ingen
signifikant fordndring.

Arrival date each year and the median date for Crane Grus
grus divided in the two periods 1938—1988 and 1989-2004,
respectively. The trend line for the first period does not show
any significant change.



tig fodobas for tranan. Fran att tidigare ha varit en
inte alltfor vanlig hackfagel i mellersta Varmland
ar tranan dven hdr numera en vanlig hickare. De
faglar som hickar i trakten intar sina revir sa fort
de lokala snoforhallandena sa medger, medan de
overstrickande faglarna, som tillhér nordligare
delpopulationer, passerar trakten vésentligt se-
nare. Rédatrakten berdrs dock inte sérskilt mycket
av Overstrickande flockar. Forstaobservationerna
bedoms samtliga avse det lokalt hickande bestan-
det. I Jansson (2002) som avser Norra Finnskoga
i norra Viarmland ca 110 km NNV Rada noteras
samma monster. Under 1967—1988 var medianan-
komstdagen for tranan dar 15 april mot alltsa 13
april i Rada. Enligt artikeln avser observationerna
dér det lokalt hickande bestdndet vid Vistersjon,
da det dér ses fa strickande tranor. Observations-
serien fran Norra Finnskoga visar samma hopp i
ankomstdatum fran ungefar 1989.

Mindpre strandpipare. Noteringar foreligger forst
fro.m. 1972. Tidigare sags arten bara oregelbun-
det. Observationsserien dr déarfor enbart 33 &r. Un-
der denna period pavisar arten stabila ankomstdata
i det att standardavvikelsen ligger pa laga 5 dagar
och att praktiskt taget ingen trendméssig fordnd-
ring alls foreligger.

Ljungpipare. Ljungpiparen visar under den 49-
ariga observationsserien en tydlig tidigareliggning
av datum for forsta observation. Den trendmassiga
fordndringen visar pa en skillnad pd ndstan en
manad mellan mitten pa 1950-talet och bdrjan pa
2000-talet och foljaktligen visar mediandatum for
andra delperioden en tidigareldggning jamfort med
forsta delperioden pa ca 2 veckor. Det bor papekas
att det skett en fordndring i forutséttningarna pa
sa sétt att arten sedan mitten av 1960-talet hdckar
i ndromradet. Den forsta konstaterade hiackningen
var pa den nidrbeldgna Stormossen 1968 och ar-
ten har sedan etablerat sig som héckfagel pa fler
mossar 1 nédrheten (Borgstrom 2004). Under de
allra senaste dren verkar dock héckningarna ha
minskat ndgot. Man kan antaga att den hiackande
populationen kommer tidigare pa varen én den ge-
nomstrdckande. Den forstaobservation som avser
flest faglar gjordes redan 1 april — en flock pa 27
individer och som ddrmed knappast avser den lo-
kalt hiickade populationen. Aret var 1983. Bevak-
ningen av omradet har varit densamma under hela
perioden och samma omraden har genomsokts.
Den helt dvervidgande delen av observationerna
har gjorts pé fdlt som sluttar svagt ner mot Rada-
sjon och drygt hilften av antalet forstaobservatio-
ner avser enstaka individer eller par. Andelen for-
staobservationer som avser enbart ett exemplar &r

dock storre mot slutet av perioden. Sammantaget
dr var slutsats att den 6vervidgande delen av obser-
vationerna avser genomstrackande faglar, men att
de lokalt hickande kan ha péverkat den trendmés-
siga tidigareldggningen nagot.

Tofsvipa. En art som minskat kraftigt i antal de
senaste 10—15 aren. Som man kan forvinta sig av
en viderberoende flyttare dr genomsnittsdatum
faktiskt ndgon eller nagra dagar tidigare 4n medi-
andatum — i detta fall 23 mars jaimfort med 25 mars
— beroende pa att enstaka dr med extremt tidiga
varmluftinbrott for med sig arten i friga.

Enkelbeckasin. Trenden, som pa 50 &r visar en
tidigare ankomst med 9 dagar, vilket dr en mindre
tidigareldggning dn vad de flesta andra vadare upp-
visar, skall ses i ljuset av att enkelbeckasinen mins-
kat i uppseendevickande grad de senaste dren och
ddrmed forstaobservationen for den &r allt svarare
att notera.

Morkulla (enbart Appendix 1). De forsta morkul-
lorna for aret dr svarupptickta. Det dr av en slump
man stdter upp dem i skogen. De ér darfor en be-
tydligt storre risk &n for de flesta andra arter att de
mediandata som redovisas kan vara for hoga.

Storspov (Appendix 2). Storspoven, som Over-
vintrar pa Brittiska Garna, uppvisar en tidsserie
med samma stabila monster som en kalenderflyt-
tare. I forhallande till genomsnittligt ankomstda-
tum 10 april (median 9 april) r standardavvikelsen
enbart 5 dagar och trenden till tidigareldggning ar
svag (7 dagar pa 66 ar).

Gluttsnippa. Sydgriansen for gluttsnéppans ut-
bredningsomrade gér strax norr om Rada-trakten.

Skogssndppa. Skogssndppan uppvisar nagot
storre standardavvikelse i férsta ankomstdatum dn
de tva andra Tringa-arterna, vilket dr ett monster
man kan forvénta sig. Skogssnidppan Overvintrar
langre norrut och kommer tidigare och ar dirmed
mer paverkad av védret ett enstaka &r.

Drillsnéippa. En léttregistrerad art. Trots det sak-
nas tyvérr noteringar vissa ar. For 66-ars perioden
1939-2004 saknas noteringar fér ssmmanlagt 11 ar
uppdelat pa tva perioder (1946—1953 samt 1960—
1962). Som komplement till presentationen i Ap-
pendix 3 med startar 1955, har berdkningar dven
gjorts pa hela perioden fran 1939 (med alltsa 11
ar utan observationer) och for perioden med startar
1963, som é&r den lidngsta serien med oavbrutna ob-
servationer; se Tabell 2. Trendlinjen vid den ldngre
observationsserien far en riktningskoefficient som
ar hélften av den med startar 1955. P4 66 ar blir
tidigareldggningen 7 dagar. I dvrigt paverkas inte
resultaten av skillnaden i periodldngd och fordel-
ningen av data under respektive period.
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Tabell 2. Drillsndppa. Ankomstdata vid observationsserier med olika ldngd.
Common Sandpiper Actitis hypoleucos. Arrival data at different length of the observation period.

Period 1939-2004 1955-2004 1963-2004
Periodldngd i ar 66 50 42
Period lenght in years

Antal ar med observation 55 47 42
No. of years with record

Mediandatum Median date 2 maj 2 maj 2 maj
Medeldatum Mean date 1 maj 1 maj 1 maj
St.dev. i dagar St.dev in days 5,16 5,25 4,75
Trendkoefficient -3.10* -6.10-* -6.10*
Trend coefficient

Trend, dagar hela perioden -7,1 -10,7 -9,0
Trend, days whole period

Forviantat ankomstdatum 2004 27 april 26 april 27 april

Expected arrival date in 2004

Skrattmas. Artens expansion berérde Rédatrak-
ten under 1950-talet. Den forsta hickningen i trak-
ten konstaterades 1959 i Hamratjdrn i Véstanberg.
Skrattmasen har tidigarelagt sin ankomst och kom-
mer nu 7 dagar tidigare dn fiskmasen (métt bade
som skillnad i median och medelvdrde for de se-
naste 15 4ren) jimfort med ungefédr samtidigt som
fiskmasen under den 15-arsperiod som foljde efter
det att skrattmasen var etablerad (2 dagar tidigare
métt som skillnad i median och ingen skillnad i
medelvérde for period 1964-1978).

Fiskmas. Fiskmasen ldamnar omradet ndr Rada-
sjon fryser till, vilket vissa ar kan ske sa sent som i
januari. Aterkomsten sker ndgra dagar in i april och
visar — till skillnad mot de flesta andra av de stu-
derade flyttfaglarna — trendmaissigt inte pa nagon
fordndring i genomsnittlig ankomstdag.

Gratrut. Gratruten har under andra halvan av
1900-talet utvidgat sitt utbredningsomrade sdderi-
fréan till att &ven omfatta Radatrakten. Under 1950-
talet sigs den enbart i enstaka exemplar. Ar 1965
konstaterades forsta hdckningen. Gratrutar samlas
under tidiga varkvillar pd Radasjons is vid oppet
vatten — sedan 1965 i allt storre antal. Det 4r antag-
ligen artens expansion i savél antal som utbredning
samt att raken i Radasjon i genomsnitt utbildas allt
tidigare, som gor att gratruten visar pd en trendmads-
sig tidigareldggning i sin varankomst med nistan
en hel méanad pa de 46 éar observationsserien avser.
Utvecklingen har dock stabiliserats efter expan-
sionsfasen. En analys av tidsserien sedan 1988 (17
ar) visar pa ett median- sdvil som ett medeldatum
pa 8 mars samt trendméssigt t.o.m. pa en mycket
svag senareliggning med 2 dagar. Standardavvi-
kelsen dr dven for denna senare period relativt stor
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(11,5 dagar), vilket torde ha sin forklaring i att is-
forhallandena varierar mellan aren.

Fisktdrna. Fisktirnan uppvisar for 50-arsperio-
den 1955-2004 en langsiktig trendmaéssig tidiga-
reldggning som uppgér till hela 11 dagar om man
jamfor trendlinjens forvintade ankomstdatum for
1955 med 2004. Antingen &r observationerna i
borjan pa observationsserien icke representativa
eller ocksa har det intriffat en fordndring under
1960-talet och tidiga 1970-talet. Sedan 1972 &r an-
komstdata stabila. For 33 &rsperioden 1972-2004
ligger median- och medelvirdet pa 5 maj med en
standardavvikelse péa enbart 3,1 dagar och med en
trendlinje som &r praktiskt taget flack ( trendmaéssig
tidigareldggning 1,2 dagar).

Ringduva (Appendix 2). Ringduvan tillhér den
grupp av faglar som visar pa den kraftigaste tren-
den till att komma tidigare pa varen. Trendlinjen
anger att den kommer 25 dagar tidigare i slutet av
perioden jamfort med borjan pa den 61-ariga perio-
den. Under den forsta tredjedelen av observations-
perioden (20 &r 1944—-1963) registrerades den forsta
gangen i mars 5 ganger och i april 15 ganger, med-
an den for den sista tredjedelen av observationspe-
rioden (20 ar 1985-2004) registrerades i februari 2
génger och i mars 18 ganger och inte ndgon gang
i april. Tidigareldggningen synes trendmissigt inte
ha stannat upp. Under den sista delperioden om 20
ar motsvarar trendlinjens lutning en tidigareldgg-
ning pé 6,25 dagar, vilket motsvarar en lutning om
19 dagar jamfort 25 dagar for 61-4rsperioden.

Gok (Appendix 2). Goken visar ingen trendmés-
sig fordndring i ankomstdag. Négra fa &r med ex-
tremt tidiga observationer medfor att genomsnitt-
lig ankomstdag faktiskt blir tva dagar tidigare dn



medianvirdet (9 maj jamfort med 11 maj), vilket
antyder att goken dr en léttregistrerad fagel. Sprid-
ningen i registrerad ankomstdag uttryckt som stan-
dardavvikelse dr 5 dagar, vilket dr i paritet med
andra tropikflyttare.

Tornseglare (Appendix 2). For hela observa-
tionsperioden pa 64 ar ir bade median- och genom-
snittsdatum 18 maj med en svag trend till tidigare-
laggning med 7 dagar pa 64 ar. Att tornseglaren ar
en riktig kalenderflyttare markeras av att standard-
avvikelsen &r den lagsta (4,5 dagar) for de flyttfag-
lar som hér presenteras.

Goktyta. Som de flesta tropikflyttarna som kom-
mer i borjan pa maj visar géktytan pa en svag trend-
méssig tidigareldggning i intervallet 5-9 dagar pa
en 50 arsperiod och vil samlade ankomstdata med
en standardavvikelse pa 5-6 dagar.

Sangldrka (Appendix 2). Sanglarkan uppvisar en
trendmassig tidigareldggning pa 16 dagar sett Gver
62 r. Variationen i1 ankomstdag &r storre dn for de
flesta andra flyttfaglar. Det glidande 10-arsgenom-
snittet har rdknats ut och i Figur 3 lagts in for de
fyra arterna sanglarka, tofsvipa, ringduva och bo-
fink, arter som Overvintrar i ungefdr samma om-
rade och som idag anldnder ungefér samtidigt. Den
for sanglarkan storre standardavvikelsen framgar.
Sanglarkan dr troligen mer paverkad av tillfélliga
viderforhéllanden.

Backsvala. Backsvalan visar inte det for tropik-
flyttare generella monstret om en trend med svag
tidigareldggning, utan pa oforandrad ankomst eller
senareldggning med ndgon dag. Den lokala fore-
komsten av arten har minskat kraftigt, vilket kan ha
bidragit till att géra den mer svarobserverad. Fram
t.o.m. 1997 hickade backsvalan lokalt i Rada. Dar-

10-apr

N

efter har ndrmaste koloni legat ca 4 km fran titor-
ten.

Guldrla. Pa varen ses enbart rasen thunbergi. Pa
félten vid Uddeholm héckar nagra enstaka par.

Stenskvdtta. Stenskvittan hiackade arligen i Rada
sambhélle fram t.o.m. 1983. Darefter har ingen fagel
setts i Rada under hiackningstid. Véarobservationer-
na under den senare delen av observationsperioden
avser alltsa genomstrackande faglar, ett forhallande
som sannolikt paverkat den trendméssiga senare-
laggningen enligt Appendix 3.

Rosenfink. Rosenfinken dr en sen invandrare i
omradet. Den forsta observationen gjordes 1967.
Den forsta hiackningen for landskapet konstatera-
des strax N Réda 1971 och dérefter har arten haft
en stabil stam i omradet (Borgstrém 2004). Den
berdknade standardavvikelsen och trendlinjen en-
ligt Appendix 3 har paverkats av etableringsfasen.
Fr.o.m 1974 uppvisas stabilare ankomstdata. Stan-
dardavvikelsen &r 3 dagar vid medelvérdet 21 maj
och trendlinjens lutning blir hilften av den for pe-
rioden som dven omfattar etableringsperioden, vil-
ket ger en trendmaéssig tidigareldggning pa 3 dagar
pa 30 ar.

Ortolansparv. Ortolansparven ir numera ut-
gangen som hickfagel i Radatrakten. I det 6ppna
landskapet pa sluttningaran runt Rédasjon hade
den en stabil stam fram till bérjan av 1970-talet. Ar
1971 uppskattade Borgstrom bestandet i Radatrak-
ten till 10 par. I mitten av 1970-talet gick det snabbt
utfor med bestandet runt sjon och den var definitivt
borta som héckfigel frdn 1977. Under de foljande
aren noterades arten sjungande med négot enstaka
exemplar, bl.a. ute i skogen vid skogsbryn och hyg-
gen (Borgstrom 2004). P& grund av de allt glesare

—o—sanglarka =———ringduva

bofink

= = = tofsvipa

05-apr

31-mar

C -

. . L 26-mar
Figur 3. Glidande 10-ars genomsnittligt
ankomstdatum 1952-2004 for sanglérka,
21-mar

bofink, tofsvipa och ringduva, fyra arter
med ungefir samma &vervintringsom-
rade och ankomstdatum.

16-mar
Moving 10 years average in arrival date

1952-2004 for Skylark (sangldrka),

Chaffinch (bofink), Lapwing (tofsipa)  11-mar

and Wood Pigeon (ringduva).

-------



observationstillfdllena har observationerna fr.o.m.
1995 ej anvints i underlaget for berdkningarna.

Slutord

Stora fordndringar i ankomstmonstret det senaste
halvseklet for flertalet flyttfaglar kan utlésas. Det
ar var forhoppning att traditionen att fora anteck-
ningar om féglarnas fenologi fors vidare i trakten
sd att de av oss konstaterade fordndringarna kan
foljas upp. Med de for vissa arter presenterade mer
dn 60 ar langa observationsserierna borde det till
och med vara mgjligt att inom en generation samla
data for ett helt sekel, ndgot som vi overlater till
yngre ambitidsa forméagor.

Som vi betonat inledningsvis har vi inte gjort
nagra djupare analyser av vara tidsserier. En all-
deles uppenbar analys som vi kunde ha gjort ar
den om faglarnas ankomst i férhéllande till even-
tuella klimatféridndringar under véren. Vi har
antytt att sjofaglarnas tidigare ankomst berott
pa att isen pa Radasjon sannolikt brutits upp allt
tidigare, vilket sjdlvklart har med vérklimatet att
gora. Det dr dock vil dokumenterat i flera arbeten
att manga flyttfaglar tenderat att anldnda tidigare
under senare decennier och detta har kunnat kor-
releras med 6kande vartemperaturer. Vi ndjer oss
dock hir med att peka pé ett firskt arbete som be-
handlar fragan, ndmligen en analys av figlarnas
varflyttning vid Ottenby fégelstation (Stervander
m.fl. 2005). Att jimfora Rada och Ottenby é&r inte
latt eftersom arterna var pétagligt olika. Exempel-
vis ingick inga vattenanknutna faglar i Ottenby-
materialet. Ddremot fanns bade tropikflyttare och
kortdistansflyttare representerade. Mellan dessa
kategorier finner vi dock en markant skillnad mel-
lan Rada och Ottenby. I Rdda var forskjutningen
mot tidigare ankomstdatum mycket kraftig for de
flesta kortflyttare men mattlig eller liten for de
flesta tropikflyttare. Vid Ottenby var det ocksé en
forskjutning mot tidigare ankomst for tropikflyt-
tarna, men motsatsen for majoriteten av kortflyt-
tarna. Tio av sjutton kortflyttare visade senare-
laggning av ankomstdatum. Tyvérr var det bara
tolv arter som var desamma vid Rada och Ottenby.
Sju av dessa dr tropikflyttare och av dem var det
sex som visade tidigareldggning av ankomsttiden
pa béada platserna. Endast sddesdrlan avvek med
klar tidigareldggning i Rdda men senareldggning
i Ottenby. Bara fem gemensamma arter var kort-
flyttare. Alla dessa visade tidigareldggning i Rada,
medan tre arter i stéllet visade senareldggning av
ankomsten vid Ottenby. Det bor dock papekas att
i Ottenbyanalysen berdknades medelankomstda-
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tum f6r genomflyttande faglar, medan var under-
sokning avser datum for forsta varobservationen i
frimst det lokalt hickande bestandet. Skillnader
mellan olika lokaler stirker behovet av langa tids-
serier fran enskilda platser enligt var viadjan i fo-
regdende stycke.
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Summary

First arrival dates of migratory birds have been
recorded by Erik Borgstrom since 1955. We col-
lected data from other ornithologists and could
prolong the series back to 1938 for 16 species. In
this article, 64 species are presented. The obser-
vation area was Rada, a small community in the
province of Virmland, situated at 60° 00’ N, 13°
36’ E (Figure 1).

Our purpose is to document the arrival pattern
of the birds and we neither aim at finding explana-
tions, for example climate change, nor to compare
with other observation series. However, we point
out some local conditions and circumstances that
could have affected the results.

Ré&da is situated in the valley of the river Klaral-
ven, running just west of the small town. Less than
one km to the east is lake Radasjon, 13 km long



and 1.5 km wide. In early spring, the ice starts to
break up around the mouth of Uvén, a tributary,
and successively an open channel is created across
the lake to the outlet at Aros river. The channel is
attractive for divers, ducks and gulls.

Réda is located near the border between the
southern and northern boreal zones, i.e. approxi-
mately at Limes norrlandicus. Several species have
their southern or northern range limits around this
border. The vegetation period is 170—180 days. The
arrival of spring — defined as the date when the av-
erage temperature exceeds zero degrees for seven
days — was slightly before 1 April in 1961-1990.

All relevant habitats in the study area were vis-
ited almost daily from the end of March. Rédasjon
was visited daily until it was totally free from
ice, many times both in the morning and in the
evening. When the first record of a species was
obviously irrelevant, e.g. made when breeding had
begun, it was excluded from the series of records.

The results are summarized in Appendix 1: first
and last year with data, number of years with data,
median, earliest, and latest arrival dates. These data
are given for the total observation period and for
two sub-periods (first year—1989 and 1990-2004).
Median date, not mean date, was chosen because
the first record can be several days later than the
true arrival date, and if the number of such years
is less than half of the total number of years with
records, median date will not be affected.

In Appendices 2 and 3, the data are presented in
the form of scatter diagrams. Appendix 2 covers
the 12 species with the longest series of records
(1938-2004). Appendix 3 covers 48 species and
the diagrams start with the year 1955. The dia-
grams in Appendix 2 and 3 also include the mean
value, standard deviation, and a trend line. For
most of the species the median and mean values
are very close and for some birds, which are easy
to register and which have a few extremely early
records, the mean value can even be lower than
the median value. The slope of the trend line is
given as the difference in number of days during
the whole period (first and last year with records)
for each species.

The overall pattern of arrival date shifts was that
60 of the 64 species showed shifts toward earlier
dates. Species depending on open water in lake
Réda (gulls, divers, grebes, and ducks) showed as
a group the largest shift (average c. 17 days for
the whole observation periods). Among the land
birds, short distance migrants also showed about
the same average advancement of arrival dates.
Tropical migrants, on the other hand, showed only

moderate or small shifts (on average c. 8 days dur-
ing the 50—67 years of records). The Osprey Pan-
dion haliaetus was an exception among the tropical
migrants (see below). Below we give comments
on some species, highlighting circumstances that
could have affected the results.

The Wigeon Anas penelope was regularly seen
in pairs or small flocks during migration making
stop-overs in the lake. The calculated advance-
ment of 29 days for the Wigeon might have been
influenced by the fact that for the first 12 years
reports are missing for seven years.

Red-throated diver Gavia stellata, a character-
istic bird for the area, showed an advance of 20
days in 67 years. It should, however, be noted that
a few single years also during the early part of the
observation series showed as early arrivals as did
single years in the latter part. The lack of harsh
winters with thick ice during the last years might,
thus, be an explanation.

Buzzard Buteo buteo showed a substantial ad-
vance of arrival date with 31 days in 50 years. The
result should be interpreted with caution, as data
are missing for approximately half of the first 20
years.

Osprey Pandion haliaetus was regularily seen
at the lake as soon as there was enough open wa-
ter. The advancement of arrival with 20 days in
50 years contrasts with that of other tropical mi-
grants, which advanced their arrival with only
about one week. However, they arrive later in the
season. As a bird depending on open water, the
Osprey probably has a pattern of arrival depend-
ing on the ice conditions as other water depending
birds. In Table 1 the records are grouped in weeks
and the period is split in three sub periods repre-
senting one to one a half decade.

Crane Grus grus showed an advancement of 22
days since 1938, but the advancement occurred
more or less in one step around 1989. The trend
up to and including 1988 was flat (Figure 3).
The mean date was 13 April and there was only
one March record during these 50 years. For the
17-year period 1989-2005, the Crane arrived in
March during 15 years and the mean date was 27
March. The arrival records refer to the local breed-
ing population and not to populations migrating
through later in spring. The local population has
expanded in numbers reflecting the growth of the
European population migrating through the west-
ern corridor.

Golden Plover Pluvialis apricaria showed an
advancement of almost one month during the 49
years period. The figures could have been influ-
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enced by the fact that the Golden Plover was es-
tablished as a breeder in the area in the middle of
the 1960s and that it could be assumed that the lo-
cal population arrives earlier than birds migrating
through. However, the observation circumstances
indicate that the records mainly refer to staging
migrants of northern populations and not locally
breeding birds.

In the Common Sandpiper Actitis hypoleucos,
records are missing for the years 1946—1953 and
1960-1962. Therefore, in addition to the diagram
in Appendix 3, calculations were made for the
whole 66 years period (with 11 years without data)
and for the period starting in 1963. The results are
presented in Table 2. The trend line for the longest
period has a slope half as steep as the ones starting
in 1955 and 1963, respectively. The mean, median
and standard deviation are the same for the three
series of data.

Black-headed Gull Larus ridibundus was estab-
lished as a breeder in the area in 1959. During the
15 years following the establishment, it arrived
very close in time with the Common Gull L. ca-
nus, but now arrives one week earlier, whereas the
Common Gull did not shift its arrival date.

Herring Gull Larus argentatus has expanded
its distribution area from the south to include
also the Réda area. During the 1950s, only one
or a few birds were observed. The first breeding
was recorded in 1965, and the species now breeds
regularly in the area. Herring Gulls gather in the
evenings in early spring on the ice at the channel
—since 1965 in greater numbers year by year. The
advancement in arrival is almost one month for the
48 years period with records. It is probably both
the expansion of the species and earlier opening of
the water channel through the ice that explain the
advancement. However, the rapid advancement of
arrival dates seems to have stopped around 1988.

Woodpigeon Columba palumbus showed a clear
advancement of 25 days for the 61 years observa-
tion period. During the first 20 years, 1944—1963,
it was recorded 5 times in March and 15 times in
April, whereas during the last 20 years, 1985—
2004, it was recorded twice in February and 18
times in March. The advancement seems not to
have stopped as the trend line for the last 20 years
showed a slope corresponding to an advancement
of 19 days for a 61 years period.

Skylark Alauda arvensis had a standard devia-
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tion in arrival date that was higher than that of
most other species not depending on ice condi-
tions, but the advancement of arrival date was
about the average for short distance migrants
among the land birds. In Figure 3, the Skylark is
compared with three other birds (Lapwing Vanel-
lus vanellus, Woodpigeon and Chaffinch Fringilla
coelebs) with approximately the same wintering
area and arrival time.

Whethear Oenanthe oenanthe bred in Rada
town up to 1983 and since then no bird has been
seen during breeding season. The records during
the latter part of the observation series represent
migrating birds, a fact which probably has influ-
enced the results.

Scarlet Grosbeak Carpodacus erythrinus is a
late immigrant to the area. The first observation
was made 1967, the first breeding was recorded in
1971, and from the mid-1970s, the Scarlet Gros-
beak has had a stable population in the area. If the
arrival dates from the early years of population es-
tablishment are excluded, the standard deviation is
only 3 days and the mean date 21 May. The slope
of the trend line in 1975-2004 (30 years) is an ad-
vancement of 3 days.

Ortolan Buntling Emberiza hortulana had a sta-
ble population around lake Radasjon up to the be-
ginning of the 1970s. In 1971 the population was
estimated at 10 pairs. In the mid-1970s, it rapidly
declined, and was gone as a breeder in 1977. The
following years, only single singing individuals
were found in forest clear-cuts (Borgstrom 2002).
Due to this, only records from 1945-1994 were
used in the calculations.

Although we did not analyse our data in terms
of climate change, we made a comparison with
one previous study, namely an analysis of spring
arrival at Ottenby Bird Observatory (Stervander
et al. 2005). At both sites tropical migrants tended
to arrive earlier, but among short-distance mi-
grants there was a clear difference. At Rada, all
these species arrived successively earlier, but at
Ottenby a majority of them arrived successively
later. Note, however, that the Ottenby dates were
mean dates of spring passage of a variety of popu-
lations whereas our dates mainly refer to first ar-
rival of a bird of a local breeding population. We
do not try to explain the difference, but stress the
need for collecting long-term phenological data at
several different sites.



Appendix 1. Flyttfaglarnas ankomst pa varen till Rada-trakten. Forsta ar, n = antal &r med data, M = medianvérdet av forsta observations-
datum under perioden, T = tidigaste noterade datum, S = senaste noterade datum.

* Sista ar var 2004 utom for bivrak, térnskata och sndsparv (2003) samt ortolansparv (1999).

Spring arrival of migratory birds in the Rada area. First year, n = number of years with data, M = median value of the first date of obser-
vation during the period, T = earliest date, S = latest date.

* Last year was 2004 for all species except Pernis apivorus, Lanius collurio, and Plectrophenax nivalis (2003), and Emberiza hortulana
(1999).

l:aar Hela perioden 1:a 4r-1989
Ist yr Whole period 1st yr—1989 1990-2004

n M T S n M T S n M T S
Kanadagés Branta canadensis 1967 35 203 20.2 104 20 273 33 104 15 123 202 263
Bldsand Anas penelope 1955 43 134 93 65 28 204 293 65 15 34 93 284
Kricka Anas crecca 1954 49 104 143 304 34 124 143 304 15 14 193 184
Vigg Aythya fuligula 1956 46 174 223 7.5 31 204 223 75 15 134 223 224
Smélom Gavia stellata 1938 67 144 233 11.5 52 164 243 11.5 15 34 233 164
Storlom Gavia arctica 1953 45 224 44 65 30 254 94 65 15 124 44 264
Skdggdopping Podiceps cristatus 1955 45 184 203 9.5 30 194 203 95 15 104 24 274
Bivrék Pernis apivorus 1964* 27 255 165 8.6 20 255 175 8.6 7 255 16.5 28.5
Ormvrak Buteo buteo 1938 44 1.4 103204 29 54 193 204 15 193 103 313
Fiskgjuse Pandion haliaetus 1955 41 204 34105 26 234 44 105 15 134 34 264
Tornfalk Falco tinnunculus 1954 40 94 293 45 27 134 293 45 13 74 313 204
Trana Grus grus 1938 66 11.4 183 55 51 134 203 55 15 273 183 84
Mindre strandpipare Charadrius dubius 1972 28 2.5 224 105 14 3.5 224 105 14 25 264 95
Ljungpipare Pluvialis apricaria 1956 45 104 183 6.5 30 164 213 65 15 34 183 164
Tofsvipa Vanellus vanellus 1943 58 253 242 174 43 263 73 174 15 193 242 303
Enkelbeckasin Gallinago gallinago 1954 50 194 293 55 35 214 293 55 15 134 293 264
Morkulla Scolopax rusticola 1954 42 134 173 55 27 154 183 55 15 3.4 173 264
Storspov Numenius arquata 1940 62 94 283214 47 114 34 214 15 64 283 144
Gluttsndppa Tringa nebularia 1956 41 3.5 244 185 27 55 264 185 14 294 244 95
Skogssnéppa Tringa ochropus 1956 49 214 24105 34 234 84 105 15 154 24 224
Gronbena Tringa glareola 1955 48 7.5 214225 33 95 264 225 15 25 214 85
Drillsnéppa Actitis hypoleucos 1939 55 2.5 204 155 40 45 234 155 15 284 204 55
Skrattmas Larus ridibundus 1956 49 34 193 224 34 64 223 224 15273 193 84
Fiskmas Larus canus 1943 59 6.4 193274 44 74 193 274 15 34 223 134
Gratrut Larus argentatus 1959 46 233 182 124 31 283 1.3 124 15 193 182 253
Fisktérna Sterna hirundo 1955 47 7.5 304 185 32 7.5 304 185 15 55 304 95
Ringduva Columba palumbus 1944 61 283 272 144 46 313 103 144 15 183 272 273
Gok Cuculus canorus 1938 67 11.5 234 215 52 125 1.5 205 15 85 234 215
Tornseglare Apus apus 1941 63 185 7.5 30.5 48 185 7.5 305 15 155 105 26.5
Goktyta Jynx torquilla 1949 56 45 204 165 41 55 264 165 15 3.5 204 155
Sangléarka Alauda arvensis 1943 62 213 232 134 47 253 232 134 15 163 242 223
Backsvala Riparia riparia 1953 49 155 15305 34 155 6.5 265 15 16,5 1.5 305
Ladusvala Hirundo rustica 1938 62 55 214 185 47 85 274 185 15 25 214 135
Hussvala Delichon urbica 1938 60 9.5 264 21.5 45 105 25 215 15 55 264 125
Tradpiplarka Anthus trivialis 1939 50 3.5 204 115 35 55 264 11.5 15 294 204 85
Angspiplirka Anthus pratensis 1955 46 54 113194 31 54 113 194 15 313 173 184
Gulérla Motacilla flava thunbergi 1943 62 8.5 284 215 47 95 304 215 15 55 284 125
Sédesérla Motacilla alba 1938 67 9.4 293 204 52 104 303 204 15 74 293 164
Jarnsparv Prunella modularis 1955 46 114 253 25 31 124 303 25 15 64 253 164
Rodhake Erithacus rubecula 1943 64 124 153 264 49 134 153 264 15 34 203 134
Rodstjért Phoenicurus phoenicurus 1943 54 55 264 155 40 95 284 155 14 25 264 85
Buskskvitta Saxicola rubetra 1943 58 7.5 254205 43 85 254 205 15 35 254 115
Stenskvitta Oenanthe oenanthe 1952 53 254 144 105 38 254 144 105 15 254 194 95
Taltrast Turdus philomelos 1955 50 174 303 35 35 194 54 35 15 124 303 194
Rédvingetrast Turdus iliacus 1955 49 134 133 274 34 154 133 274 15 64 223 174
Dubbeltrast Turdus viscivorus 1943 48 54 193 274 33 94 253 274 15 293 193 134
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l:a ar Hela perioden 1:a ar—1989
Ist yr Whole period 1st yr—1989 1990-2004

n M T S n M T S n M T S
Hérmsangare Hippolais icterina 1954 49 215 115 86 34 225 125 8.6 15 175 11.5 265
Artsangare Sylvia curruca 1955 42 145 25255 27 175 45 255 15 105 25 185
Tornséngare Sylvia communis 1956 44 21.5 9.529.5 29 225 9.5 295 15 17.5 10.5 26.5
Tradgardssangare Sylvia borin 1944 56 225 105 46 41 235 165 4.6 15 185 10.5 275
Svarthétta Sylvia atricapilla 1961 42 155 15275 27 165 25 275 15 105 1.5 235
Gronséngare Phylloscopus sibilatrix 1957 47 11.5 264 275 32 135 5.5 275 15 6.5 264 165
Gransangare Phylloscopus collybita 1955 39 224 14115 25 274 104 115 14 194 14 35
Lovsangare Phylloscopus trochilus 1939 62 1.5 204 135 47 35 234 135 15 264 204 25
Gré flugsnappare Muscicapa striata 1954 47 155 65 1.6 32 185 7.5 1.6 15145 6.5 215
Svartvit flugsnappare Ficedula hypoleuca 1938 67 3.5 21.4 13.5 52 6.5 244 135 15 274 214 115
Tornskata Lanius collurio 1953* 41 21.5 135 46 28 21.5 155 4.6 13 235 135 2.6
Stare Sturnus vulgaris 1943 62 163 242 74 47 163 282 74 15 123 242 233
Bofink Fringilla coelebs 1938 67 253 9.3 104 52 283 11.3 104 15 183 9.3 273
Bergfink Fringilla montifringilla 1956 47 9.4 143 254 32 104 213 254 15 44 143 234
Rosenfink Carpodacus erythrinus 1967 36 22.5 17.5 10.6 21 235 17.5 10.6 15 21.5 17.5 275
Snésparv Plectrophenax nivalis 1956* 38 293 93 124 25 24 163 124 13 233 9.3 303
Ortolansparv Emberiza hortulana 1944* 45 11.5 304 255 42 11.5 304 255 3 95 95 185
Savsparv Emberiza schoeniclus 1959 46 64 123 184 31 64 123 184 15 303 183 124
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Appendix 2. Punktdiagram for de 12 arter med langst observationsserie med ankomstdatum for varje observationsar. s.d. =
standardavvikelse i antal dagar; m = medelvirdet; trendlinje efter minsta kvadratmetoden dar lutningen uttryckts i antal dagar

under ang

iven tidsperiod.

Scatter diagrams for the 12 species with the longest series with observations. s.d. = standard deviation; m = mean, trend ac-

cording to least square method with slope expressed in number of days for the studied period.
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Appendix 3 (pp. 108-111). Punktdiagram for 48 arter med ankomstdatum for varje observationsér. s.d. = standardavvikelse
i antal dagar; m = medelvirdet; trendlinje efter minsta kvadratmetoden dér lutningen uttryckts i antal dagar under angiven
tidsperiod.

Scatter diagram for 48 species. s.d. = standard deviation; m = mean; trend according to least square method with slope ex-
pressed in number of days for the studied period.
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Téthet och hickningsframgang for tornskata Lanius collurio pa

Lovon nara Stockholm

Density and breeding success of Red-backed Shrike Lanius collurio at Lovén near

Stockholm

FREDRIK THERNLUND

The density of Red'backed Shrikes Lanius collurio was
determined in 2004 and 2005 at Lovon, a 20 km? island.
In spite of its proximity to Stockholm, the island has
retained much of the older rural landscape with compo-
nents favored by the shrikes. There were about 40 sites
that were judged suitable for breeding, and all these sites
were examined both years. Each year 20 sites were oc-
cupied, and in both years together, 30 sites were used.
The density of one pair per km? is at par with that of
another study of a mixed landscape in the same province
(Uppland) but about two times higher than the estimated

Abstract

density of the whole province. Breeding success was high
in both years. The exact number of fledglings could not
be determined, but at least 75% (2004) and 90% (2005)
of the pairs produced at least one fledgling. 2005 was a
successful year in spite of unfavorable weather about ar-
rival time (the first bird was recorded on 22 May versus
9 may in 2004).

Fredrik Thernlund, Spangavigen 52, 168 75 Bromma,
Sweden. Email: pvj359j@telia.com
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Inledning

Sdsongerna 2004 och 2005 gjorde jag en kartlagg-
ning av reviren av tornskata Lanius collurio pa
Lovon, som ligger i 6stligaste Mélaren inom Eker6
kommun, Stockholms l4n. Tiderna for inventering
var 9 maj—17 juli och 22 augusti—6 september 2004
samt 1 maj—29 juli 2005. Jag ville se ndrmare pa
om en sa utpriglad kulturbygdsfigel skulle kunna
finna bra fortplantningsbetingelser och dirmed
uppvisa en god forekomst sa storstadsndra som
pa Lovon, vdgg i vigg med Stockholm. Lovon
har fortfarande till stora delar det dldre landskapet
bevarat: omvéxlande hagar, aker, buskmarker och
skogsholmar. On har gott om den vegetation som &r
forstarangskomponenter i tornskatans favoritbiotop
med rik forekomst av tdta snar och buskage, 6ppna
ytor att avspana och utkiksplatser, vilket utgér Du-
rangos tre postulat for artens forekomst (Durango
1954). I och med detta fanns forutsittningar att be-
stimma tornskatans hickningstithet i en till synes
fordelaktig biotop.

Tornskatan ér en viktig indikator for jordbruks-
landskapets tillstind (Latus m.fl. 2004). Arten
ska ha minskat under efterkrigstiden, kanske med
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en viss stabilisering de sista 10-15 aren (Olsson
1995a, Jeppson m.fl. 2004).

Syfte

Miélséttningen med arbetet var att kvantitativt be-
stimma antalet hickande par eller forsok till hack-
ning och att jimfora resultaten med andra uppgifter
géllande forekomsttithet. Arbetet syftade inte till
att jamfora aren. Undersokningen upprepades for
att ge ett sidkrare underlag och mer korrekt bild. De
grundldggande malen var att konstatera alla fore-
komster av térnskata, bdde ensamma individer och
par, samt i mojligaste mén faststdlla hickningsre-
sultatet.

Metod

Alla platser som bedémdes som mdjliga for héick-
ning kontrollerades. Aterkontroller gjordes 2—10
ganger per plats oavsett om forekomst av tdrnskata
konstaterats eller j. S& snart tornskata konstaterats
pa en plats, kontrollerades platsen minst en gang,
oftast tva och i enstaka fall tre ganger per vecka. S&
fort hackning konstaterats upphorde besdken med



fa undantag. Besoken gjordes oftast pa eftermiddag
och kvill, pa helger dven andra tider. Inventerings-
arbetet var utspritt over néstan samtliga dagar under
de angivna perioderna, utom en vecka i juni. Ingen
letning efter bon gjordes, utan jag forsékte bedoma
hickningsframgangen med hjélp av utflugna ungar.
Jag forsokte minimera storningar eftersom torn-
skatan &r kdnslig under ruvnings- och ungperioden
(Carlsson 1985, Roos i e-post 2005).

De framsta metodproblemen, och dirmed oséker-
hetsmomenten, var att konstatera stadig forekomst
och att bestimma om en foérekomst avsdg ett par,
en ensam hane, eller ett par plus en eller flera soli-
tdra hanar. Det var ocksé ibland svart att halla isér
nérliggande revir. Det forekom ndmligen solitéra
hanar som kom pa besok i reviren och det forekom
regelmassigt fodosok inom grannreviren. Slutligen
var det svart att exakt faststdlla hackningsutfallet.
En gemensam orsak till vissa av problemen ar att
tornskatan efter parbildning, ruvning och ndrmast
efter klackning dr mycket diskret (Tryjanowski
m.fl. 2003, Olsson 1995b).

Resultat

Totalt fanns ca 40 (37—41 beroende pa hur man rak-
nar) platser som jag bedomde som mojliga hick-
ningsplatser, inklusive de runt 30 dédr hdckning
konstaterades. Alla platser med séker eller mycket
sannolik hickning av tornskata redovisas i Tabell
1. Trots de problem som redovisats ovan &r min
bedomning att inte mer an ett fatal (1-3 st.) hiack-
ande par kan ha undgatt mig nagot av aren. Det kan
dessutom ha funnits ett par, tre solitdra hanar, vilka
hévdat eller forsokt hdvda permanent eller tillfal-
ligt revir.

Som framgér fanns ca 30 platser med lyckad
hickning, hdckningsforsok eller revir under de tva
sdsongerna. 2004 genomfordes minst 12 lyckade
hickningar och sex sannolika hdckningar samt en
osdker. Pa grund av osdkerheterna 2004 vid Séder-
by S (Tabell 1) samt hdckning ar 2005 pa platser
som inte besoktes 2004, kan ytterligare tre till fem
par med hickning eller hackningsforsok inte ute-
slutas. Ett inte orimligt antagande dr att uppemot 20
hickningar och hickningsforsok genomforts 2004.
Ar 2005 genomfordes minst 18 lyckade hickningar
medan utfallet for tre par &dr osékert. Av de 18 hick-
ningarna kan en ha spolierats senare. Osdkerheter-
na dr farre under 2005 4n foregaende éar, tack vare
fler besok, mer nedlagd tid och erfarenheter fran
2004. Med tillagg for eventuellt missade hickning-
ar och hickningsforsok bedomer jag att ca 20 par
hickade ockséd 2005. Sammanfattningsvis hickade

saledes ca 20 par bade 2004 och 2005 pé 30 olika
platser av totalt 40 platser med som jag bedémde
lamplig biotop.

Diskussion

Att berdkna titheten kan vara komplicerat bero-
ende pa hur stor areal man raknar in. Man kan t.ex.
rdkna endast areal dir tdrnskata kan férekomma
och inte skog, berg, vidstrickta &krar/filt, vatten
eller mycket bebyggelsendra om &n 1&dmplig mark.
Alternativt kan man berékna pa flera separerade
omraden och rikna som om de vore ett omrade.
Lovon ér totalt ca 20 km?, vilket darfor ger en tit-
het pd 1 par/km?. Ca 4 km?* av dessa utgors dock av
ett sammanhéngande skogsomrade (Norrby skog,
i vars kant det finns ett hygge (Vattenverket) dir
hickning skedde). En si att sdga effektiv tdthet ar
med den metoden ndstan en tredjedel hogre. Viljer
man att exkludera dven Drottningholmskomplexet
(1 km?), Lambaruddskogen (2 km?) och de tre tét-
bebyggelseplatserna (Lunda, Pristvik, Vattenver-
ket — 1 km?) far man en kring trefjairdedelar hogre
tithet jAmfort med totalytemetoden.

Uppgifterna om titheten for térnskator i Sverige
och Uppland varierar. Exempelvis har Jeppsson
(2004) i Skéne samt Karlsson (2004) och Hoflin
(1995) i Uppland haft titheter som vida overtraf-
far Lovons. Omrdknat fran férekomst per hektar
till per km? ligger Jeppssons virden i Skéne pa upp-
emot 100 par/km? i de bista omrddena. Karlsson
uppger 15 par/km? (omréknat fran ha till km?) for
likartad biotop som pa Lovon, och Hoflins tatheter
i Uppland uppgar till drygt 5 par/km?.

Att Jeppsson (2004) och Karlsson (2004) erhal-
lit s& hoga tatheter torde till stor del bero pa att de
beriknat titheterna pa grundval av antalet térnska-
tor i sma utvalda omraden som de ansett lampliga
for tornskator. Jeppssons studie visar dock att dven
smé utvalda omriden kan ha mycket varierande
tatheter, med ldgsta nivder (ca 3 par/km?) som inte
mycket Gverstiger hela Lovons i denna undersok-
ning.

Undersokningar inom ett omrade i SO Uppland
under en langre tid, 1994—1999, gav en tithet i niva
med Lovons (0,5-1 par/km?; Roos 2004). Har var
det liksom pa Lovon fraga om ett helt landskap, 94
km? med bdde goda tornskatebiotoper och andra
biotoper inkluderade. Den kanske mest relevanta
jamforelse som jag sett dr berdkningen i Upplands
faglar (Fredriksson & Tjernberg 1996), dir man
pa basis av tidigare taxeringar och uppskattningar
kommer till siffran 5000 par. Med en landareal om
drygt 12.500 km? erhélls grovt knappt 0,5 par/km?.
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Tabell 1. Revir besatta av térnskata och minsta antal flygga ungar som observerats. Ett streck betyder att reviret
undersokts men att det ej varit besatt. X betyder att reviret inte undersokts.

? betyder osékert resultat. Y betyder undersokt, men biotopen spolierad.

Red-backed Shrike territories and minimum number of fledglings observed. — = site examined but no bird found.
X = site not examined. ? = uncertain result. Y = site examined but habitat destroyed.

Plats Minsta antal Anmirkning
Site flygga ungar Comment
Least number
of fledglings
2004 2005
FRA / Lilla mastomradet 1 -
Rorby-FRA 3 - troligen 4 probably 4
Rorby-FRA S 1 1 04: mojligen upp till 4 possibly up to 4
Talavid - 1
Hogsta 2 2
Sotvattenslaboratoriet 2 -
Angsholmen-Udden 3 -
Angsholmen-Hygget - 3
Geo-observatoriet 2 1 05: unge/-ar senare dod/-a? Young died?
Norrby 1 ? 4 04: svarbedomt uncertain
Norrby 2 - 2
Stromdal-Hygget X 2 04: ej kontrollerat no visit, 05: troligen probably >3
Lambarudd ? Y 04: sannolik hackning probable breeding
05: biotop spolierad habitat destroyed
Kanton / Finnbo 2 - sen hidckning (2:a forsok?)
late breeding (2nd attempt?)
Skjutbanan-Vallen 1 3
Skjutbanan-Utfarten - 2
Tillflykten SO ? 2 04: sannolikt hdckning probable breeding
Tillfiykten NV 2 2
Lovo kyrkéngar ? 3 04: sannolik hickning probable breeding
Berga 1 -
Lunda 1 2 ? 05: tornskator i reviret birds in territory.
Lunda 2 - 1
Fornborgen X 3 04: ej kontrollerat no visit
Soderby N 3 ? 04: av 1 par (m&jl 2 + ungar). Possibly 2 y from I p
05: dvergivet? Deserted?
Séderby NO X 1 04: ¢j kontrollerat. No visit.
05: sen hiackning (2:a forsok?) Late breeding (2nd
attempt?)
Soderby S 2 Z 04: svarbedomt. 2-3 par + ungar. Uncertain, 2-3 pairs
plus fledglings.
05: Z =se S1, S2, S3 2005 nedan. Represented by S1,
S2, and S3 below.
Soderby S1 ? 4
Soderby S2 ? 2 04: endast par obsad 1géng pair seen once
Soéderby S3 (SV) ? - ? par, sedan overgivet (= S2 fodosdksomrade?)
pair, then deserted (= feeding area of S2?)
Soédra Edebyfilten ? - 04: sannolik hickning probable breeding

Mitt erfarenhetsmissiga intryck fran Gotland,
rimligen ett starkt faste for tornskatan i Sverige
med tanke pa tillgdngen péd fordelaktiga biotoper
och klimat, &r att forekomsten Overlag ar i paritet
med Lovons. Inga kvantitativa data fran Gotland
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har dock kunnat patraffas. Klimatologiska likhe-
ter mellan Gotland och Gstra Svealand finns, t.ex.
hogre antal soltimmar, genomsnittstemperatur och
lagre nederbérdsméngd 4n riksgenomsnittet. Detta
g0r Ostra Svealand — dit Lovon tillhor —till en av de



gynnsammare regionerna i Sverige for térnskatan
(Karlsson 2004).

Som ovan ndamnts hickade 2004 och 2005 ca 20
par pd Lovon. Tabell 1 visar att det var 30 olika
platser som utnyttjades minst nagot av aren. Om
biotoperna &r lika gynnsamma &r fran ar och inga
andra begrinsande faktorer spelar in skulle Lovon
dérfor kunna hysa ett tornskatebesténd pa ca 30 par.
Denna niva tar inte hdnsyn till mojligheten att flera
av de av mig bedomda mgjliga eller lampliga men
tomma platser, har varit eller kan bli hicknings-
platser. Emellertid finns bedomningar pa basis av
flerariga undersokningar i Frankrike att tornskatan
utnyttjar endast ca 2/3 av de tidnkbara hickning-
platserna i ett omrade under varje enskild sdsong
pd grund av faktorer hdnforliga till biotopfordnd-
ringar (Zollinger 2006). I en grov reflexion Gver
detta, finns ju en viss Overensstimmelse mellan
Zollingers kvot och Lovons ca 20 arliga par kon-
tra de ca 30 platser som anvénts totalt under bada
aren. En hanvisning hér kan goras till ovan nimnda
antal revir/boplatser som jag bedomt som lampliga,
alltsd ungefér 40, varav ca 10 inte anvéindes nagot
av aren. Inom den marginalen ryms sékert “felbe-
domningar” frdn min sida, men ockséd utrymme for
arsvariationer i av tornskatorna valda platser och/
eller kvantitativa fluktuationer.

Hickningsutfallet 2005 med lyckad hickning for
en stor majoritet av de ca 20 paren bor ses som bra.
Omfattande europeiska studier pa kontinenten av
tornskatan har givit vid handen att 40-60% av pa-
ren producerar flygga ungar (LeFranc & Worfolk
1997). Den kalla viderleken vid tiden for tornska-
tans ankomst gjorde att tornskatan generellt i Sve-
rige anldnde sent. P4 Lov0 noterades den forsta den
22 maj (9 maj 2004) och enligt rapporteringssys-
temet Svalan (www.artportalen.se/birds) uppvisas
overlag en fordrjning med minst en vecka i hela
landet.

Utfallet enligt tabellen, med en median pa ca 2,5
ungar/par, anger i princip endast om paret lyckats
fa fram ungar eller ¢j. Metoden som hérvid anvén-
des, att rdkna antalet observerade ungar, ger sa gott
som alltid en underskattning (Roos i e-post, 2005).
Tornskatan ldgger i genomsnitt ca 5 dgg per kull
och svenska undersdkningar pa 1990- och 2000-ta-
let visar att i snitt ndgot mer 4n 4 ungar overlever
till flygghet (Hoflin 1995, Karlsson 2004, Karls-
son, 1996, Svensson 1995, Eriksson 1995, Olsson
1995b). Det finns ingen péfallande skillnad mellan
arens utfall. Sommaren 2004 var relativt regnig och
sval under den viktiga perioden frén kldckning till
sjdlvstindighet (ca 3045 dagar), alltsd slutet av
juni till borjan av augusti. 2005 var med undantag

for en period i juli inte heller speciellt gynnsam
avseende de vitala klimatfaktorerna for tornskata,
d.v.s. hog temperatur och hog andel soltimmar,
vilket gynnar insektsaktiviteten och dédrmed fodo-
tillgdngen. Bitvis var védderleken néstan kylig om
dn inte nederbordsrik. Den procentuella andelen
lyckade hackningar forefaller hog, troligen minst
75% 2004 och troligen uppemot 90% 2005. Detta
ar klart hogre dn flera andra undersékningar som
i regel inte nétt 70% utan legat pa mellan 40 och
60% (Eriksson 1995, LeFranc &Worfolk 1997).

Alla par utom ett fanns i den traditionella bioto-
pen i stort. I tva fall forekom en kombination; tra-
ditionell biotop grinsande till en kraftigt urgallrad
skog, till typen nidra nog ett hygge. Ett par — och
héckning — noterades (endast 2005) pa ett egent-
ligt hygge. Tornskatans ianspraktagande av hyg-
gen dr obestridligt. Daremot rader delade meningar
om den ena eller andra biotopen &r sekundér eller
ej (Hoflin 1995, Karlsson 1996, Karlsson 2004,
Eriksson 1995, Olsson 1995a, Svensson et al.
1992).

En annan foreteelse &r i vilken utstrackning re-
viren aterbesétts péafoljande sdsong(-er). Siffror
fran Holland talar om 50% (Pustjens 2002). Aven
Olsson (1995a) har uppgifter som anknyter, varvid
endast ett revir av nio boplatser endast var besatt
en sdsong av sju och de 6vriga i snitt fem (3-7),
dock ej klarlagt om av samma individer. I min un-
dersokning visade det sig att av det totala antalet
utnyttjade boplatser 2004-2005, var 14gt réknat
hilften besatt bada dren. Av 2004 &rs revir aterbe-
sattes minst 70%.
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Summary

In 2004 and 2005, I surveyed the population of
Red-backed Shrikes Lanius collurio at Lovon.
This is a 20 km? island, located in the easternmost
part of lake Milaren near Stockholm. In spite of
its proximity to Stockholm, the island has retained
large parts of traditional farmland with a mixture
of pastures, fields, bushy areas, and small woods.
The Red-backed Shrike is an important indica-
tor of farmland quality from a biodiversity point
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of view. Since Lovon fulfilled habitat criteria re-
ported to be needed by the shrikes, this was an
opportunity to study a population breeding in a
favorable landscape.

All sites that were judged possible for breed-
ing were examined both in 2004 (9 May-17 July
and 22 August—6 September) and 2005 (1 May—29
July). A total of 40 sites were included in the study.
Each site was visited at least twice, and up to ten
times, irrespective of whether a shrike was found
at a previous visit. When a shrike had been found,
the site was visited at least once, often twice a
week. When a fledgling had been observed in a
territory, I made usually no more visits. No nest
search was made. Instead I tried to estimate breed-
ing success by counting the number of fledglings.
However, this is difficult, but I believe that I was
able to determine in most cases whether a breed-
ing attempt had failed completely of if at least one
fledgling had been produced. Sometimes it was
difficult to tell if a site was occupied by a pair, a
solitary male, or a pair plus an additional male.
Some solitary males also made visits to other ter-
ritories and there were also birds that collected
food in the territory of other birds. In spite of these
methodological difficulties, I am confident that no
more than 1-3 pairs may have been missed in any
of the years.

Table 1 gives a summary of all findings. In each
year, 20 sites were occupied, and in both years,
30 sites were used at least in one of the years. In
2004, at least 14 successful (at least one fledgling)
pairs were recorded. Another six pairs were prob-
ably also breeding, and three to five further pairs
may have bred. In 2005, at least 18 pairs produced
young whereas the result of three pairs was uncer-
tain. In summary, about 20 pairs were breeding
each year and in both years together 30 of the 40
suitable sites were occupied.

It is difficult to compare densities reported by
different studies. In some studies the densities
are reported on the bases of small, selected high-
quality areas only. Then the densities may become
very high, up to 100 pairs per km?, which is 100
times higher that the density I found at Lovon.
However, if I compare Lovon’s density with that
of another study of a larger mixed landscape in the
southeastern part of the same province (Uppland),
it is about the same. This study involved 94 km?
over six years (Roos 2004) and arrived at densities
ranging from 0.5 to 1 pair per km?. There is also
an estimate for the whole province of Uppland of
0.5 pairs per km?,

I found that about half of all sites that I con-



sidered suitable for Red-backed Shrikes were oc-
cupied in each year, and that about three fourth
of them were occupied in the two years together.
This is similar to what Zollinger (2006) reported
from a multi-year study in France (two thirds of
the potential sites were occupied in single years).
Several European studies indicate that usually
40—-60% of the breeding pairs produce fledglings.
In that perspective, the Lovon shrikes were sur-
prisingly successful. In 2004 about 75% produced
at least one fledgling and in 2005 the success rate
was as high as 90%. The latter value is surprising

also from the fact that 2005 was a late season due
to unfavorable weather during the normal arrival
time. In 2005, the first Red-backed Shrike was
not observed until 22 May, compared with 9 May
2004.

All pairs but one were found in “traditional”
Red-backed Shrike habitats. One pair was breed-
ing in a clear-cut area of a coniferous forest stand.
This habitat is a normal breeding habitat in large
parts of Scandinavia, but it is not known how large
proportions of the birds that breed in forest clear-
cuts versus farmland.
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Ankomstdatum 1948-2006 och hickning 1978-2006 i Jimtland for
svartvit flugsnappare Ficedula hypoleuca, rodstjart Phoenicurus
phoenicurus och lovsangare Phylloscopus trochilus

Arrival dates 1948—2006 and breeding 1978-2006 in Jimtland for Pied Flycatcher
Ficedula hypoleuca, Redstart Phoenicurus phoenicurus and Willow Warbler

Phylloscopus trochilus

NILS SJOBERG

First arrival date of Pied Flycatcher Ficedula hypoleuca,
Redstart Phoenicurus phoenicurus, and Willow Warbler
Phylloscopus trochilus did not change in the province of
Jamtland, Sweden (c. 63° N) during the period 1948—
2006. This accords with absence of any change of April or
May temperature during the same period. Breeding suc-
cess was high except when the nestling period was rainy
and cool (more than 3 days with rain and maximum tem-
perature below 10° C caused severe nestling mortality).
Number of Pied Flycatchers declined but high breeding

Abstract

success seems to exclude local factors as the cause. Dur-
ing the 1990s it was more difficult to get new nest-boxes
occupied than it was in the 1970s (observations in other
groups than those used in this study), indicating that it
was the number of spring arrivals that had declined, in
turn indicating that the decline may have been caused by
mortality during migration or in the winter quarters.

Nils Sjoberg, Pumphusgatan 13,
833 31 Stromsund, Sweden.

Received 1 December 2005, Accepted 4 August 2006, Editor: S. Svensson

Sedan 1948 har jag registrerat ankomstdatum for
svartvit flugsnappare, rodstjart och 16vsangare och
sedan 1978 har jag arbetat med en undersokning av
smaféglars hickning i holk. Upprinnelsen till att jag
startade holkstudien var en larmrapport frdn norra
Sverige som visade att svartvita flugsnapparens
hickningar misslyckades i hogre grad édn tidigare
p.g.a. fortunnade dggskal (Nyholm & Myhrberg
1977). Man misstinkte att en orsak till detta kunde
vara den tilltagande férsurningen och medfoljande
utlosning av metaller. Jag ville darfor undersoka
om det fanns sddana hickningsstérningar i Jamt-
land, dar mina studier utforts. For de holkhidckande
arterna har jag darfor registrerat hackningsfram-
gangen. For svartvit flugsnappare har jag ocksa
registrerat datum for forsta dggets laggning.

Undersokningsomriden

Faglarnas ankomsttider har registrerats pé fyra oli-
ka platser: (1) Sikés, 29 km sydvéast om Stromsund,
1948-1959, (2) Offerdal, 88 km véstsydvist om
Stromsund, 1963-1967, (3) Hede, 188 km sydvist
om Stromsund, 1968-1975, och (4) Stromsund,
1976-2004. De tva platser som ligger langst fran
varandra, Stromsund och Hede, skiljer sig med en-
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dast 1°25° breddgrad. Hojden dver havet ar relativt
likartad med Stromsund och Sikas pa ca 300 m,
Offerdal pa ca 350 m och Hede pa ca 420 m. Att de
tva nagot hogre beldgna platserna ocksa ligger na-
got sydligare torde dtminstone delvis kompensera
for hojdlaget och géra ankomstdata jamforbara.
Samtliga platser ligger i dlvdalar med bebyggelse
och inslag av jordbruk och 16vskog, och de omges
av vidstrickta barrskogar.

Holkarna finns i sex olika omraden, fordelade pa
tva kronoparker inom en mils avstdnd fran Strom-
sund (norra Jamtland, 63° N). Olika skogsbiotoper
finns representerade i omradena. Nagra storre for-
dndringar av biotoperna har ej skett under under-
sokningens gang. I ndgra fall har gallring utforts,
men detta har ej medfort ndgra storre forandring-
ar.

Metod

Féglarnas ankomsttider noterades under min van-
liga verksamhet pé de olika orterna. Jag har arbetat
inom skogsbruket hela mitt yrkesverksamma liv,
bl.a. som skogsvardsansvarig. Jag har haft kontoret
i mitt hem. De senaste tio aren har jag varit pen-
siondr. Jag har saledes kunnat ha god kontroll 6ver
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Figur 1. Ankomstdatum for svartvit flugsnappare, rodstjart och lovsangare samt medeldatum for ankomst for alla tre arterna.
De flesta datum &r i maj. Negativa virden betyder ankomst i arpil (t.ex. —1 dr 29 april). Langst ner i varje diagram anges ob-
servationslokalen med olika symboler, i ordning fran vénster: Sikas, Offerdal, Hede och Strémsund.

Arrival date for Pied Flycather, Redstart and Willow Warbler, and mean date for all three species. Most dates are in May. Ne-
gative values refer to dates in April (e.g. —1 is 29 April). The symbols in the lower part of the diagrams indicate the observation
site, from lefi: Sikas, Offerdal, Hede, and Stromsund.
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faglarnas ankomsttider. Flugsnapparen, rodstjarten
och Iovsangaren sjunger vanligen fran forsta an-
komstdagen, mojligen med undantag for 16vsanga-
ren vid dalig vaderlek. Jag tror inte att jag har mis-
sat manga ankomstdatum. Eftersom praktiskt taget
alla forstaobservationer baserat sig pa sang ar det
hanarnas ankomst som registrerats.

Totala antalet holkar har varit 325. Antalet varje
ar tillgédngliga holkar har varierat mellan 305 och
325 beroende pa att vissa holkar forstorts under
vintern av hackspett, stormféllning, stold, mérd,
m.m. eller inte varit tillgdngliga pd grund av bon
av geting eller humla. Forstérda holkar har bytts
under arens lopp. Holkar av samma modell har da
satts upp pa samma trad. I denna undersokning har
jag omvandlat antalet hdckningar till antalet per
300 holkar (t.ex. 260 hiackningar i 325 holkar anges
som 240 hickningar).

Alla holkar kontrollerades varje ar i juni. Efter
hickningen kontrollerades antal lyckade hack-
ningar. Om andelen utflugna ungar 6verskred 50%
riknades hiackningen som lyckad. For flugsnappare
och rodstjart har jag betecknat en hickning som
lyckad om det inte funnits tre eller fler doda ungar
i boet och for mesar har jag satt motsvarande vérde
till fyra déda ungar.

Ungefir 30% av talgoxarna lade en andrakull.
Ar 2006 var det hela 50% som lade en andra kull.
Dessa kullar har dock inte riknats med i denna un-
dersokning.

Resultat
Ankomsttider

Ankomsttiderna redovisas i form av diagram i Fi-
gur 1. Den genomsnittliga ankomsttiden for svart-
vit flugsnappare var 7,6 maj, for rodstjart 8,3 maj
och for 16vsangare 11,1 maj. Mellan flugsnapparen
och rodstjéarten skilde det siledes bara 0,7 dagar,
och lovsangaren kom 3,5 dagar senare &n flugsnap-
paren och 2,8 dagar senare dn rodstjarten. Hos alla
tre arterna finns under nagra fa ar i borjan av perio-
den tidiga ankomstdatum, och mojligen ocksd en
svag tendens till tidigare ankomst de allra senaste
aren. Men over hela undersdkningsperioden finns
ingen tendens till langsiktig férandring av datum.
Med f4 undantag var det stark samstimmighet
mellan arternas ankomstdatum de enskilda aren.
Detta visas i korrelationsdiagrammen i Figur 2.
Korrelationskoefficienterna lag mellan 0,62 och
0,67 och var hoggradigt signifikanta (p<0,001). I
Figur 3 visas skillnaden i ankomstdag mellan de tre
arterna. Ddrav framgar att det inte skett ndgon for-
dndring i deras inbdrdes relationer under den langa
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tidsperioden. Ingen av regressionslinjernas svaga
lutning skiljer sig signifikant fran noll.

Datum for ankomst och dggldggning

Relationen mellan ankomstdatum och datum for
forsta dgget hos flugsnappare redovisas i Figur 4.
Som vintat skedde dgglédggningen senare ju senare
ankomsten var. Samma figur visar ocksa att ju se-
nare ankomstdatum, desto kortare var tiden mellan
ankomst och dgglaggning. Om flugsnapparhanarna
anlédnde runt manadsskiftet april-maj, drojde det
ungefdr tva veckor innan forsta dgget lades, men
om de anldnde framemot mitten av maj, lades det
forsta dgget ndstan omgédende. De kortaste tiderna
mellan hanens ankomst och forsta dgget var bara
ungefdr fem dagar, vilket formodligen dr den tid
som minst behdvs for att bilda par, vilja holk och
bygga bo.

Hdckande arter och deras fordndringar

Totalt registrerades under de 29 &ren med holkar
6348 hickningar. Svartvita flugsnapparen domi-
nerade bland de hidckande arterna, da 74% (4712
st.) av det totala antalet hdckningar utgjordes av
denna art. Talgoxen svarade for 22% (1427 st.) av
hickningarna (exklusive andrakullar). Ovriga arter
svarade for sma andelar: svartmes (2%, 118 héck-
ningar), rodstjart (1%, 70), blames (13), talltita (1)
och tofsmes (1). Slutligen tillkom goktytan med
hela 3 par 2005.

Antalet hickningar av varje art ges i Tabell 1 och
illustreras sammanfattat i Figur 5. Antalet hick-
ningar av svartvit flugsnappare sjonk fran omkring
200 1 borjan av undersokningsperioden till ett mi-
nimum pa 114-120 hdckningar fyradrsperioden
1996-1999. Dérefter skedde en viss aterhdmtning,
men trots denna &r den ladngsiktiga linjdra trenden
signifikant negativ (minus 1,8% per &r, p<0,001).

Talgoxarna varierade en hel del, mellan 22 och
88 hickningar, men visade ingen langsiktig trend
aren 1978—1998. Under de senaste atta ren har da-
remot tre toppér forekommit, 1999 med 88, 2004
med 80 och 2005 med 81 hickningar. Detta gor att
den linjdra regressionen for talgoxe blir signifikant
positiv for hela perioden (i genomsnitt plus 1,5%
per ar, p<0,01).

Svartmesen varierade mycket kraftigt under den
forsta halvan av undersdkningsperioden, mellan
noll och tio hdckningar. Under fem av dren hickade
hela 9-10 par och under fem av dren 67 par. Bara
under fyra av aren hickade farre dn 4 par. Under
andra halvan av perioden var bilden en helt annan.
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Ett enda ar hickade sju par, men under alla dvriga
tretton ar hackade fyra eller farre par, oftast bara tva
par. Den linjdra regressionen for hela perioden var
signifikant negativ (minus c. 7% per ar; p<0,001).

Rodstjiarten har ocksd varierat kraftigt, mellan
noll och nio hdckningar, men tendensen &r motsatt
den for svartmes med mera regelbunden férekomst
och hogre antal under periodens senare hélft. Fran
att ha hackat bara vissa ar har rodstjarten varit ars-
viss sedan 1994. Trenden &r signifikant positiv (c.
0,2 hickningar per ar, p<0.001). Om dn mycket
fatalig, ar det &dnda tydligt att bldmesen ocksa bli-
vit mera regelbunden. Under periodens forsta halft
héckade den bara tvd ar medan den hidckade &tta ar
under senare hélften. Denna skillnad &r svagt signi-
fikant (binomialtest, p<0,05).

Figur 2. Sambandet mellan ankomstdatum for svartvit flug-
snappare, rodstjart och 16vsangare. Datum 1 &r 1 maj.
Relation between arrival date of Pied Flycatcher, Redstart,
and Willow Warbler. Date 1 is 1 May.

Hickningsresultat

For andelen lyckade hickningar noterades ingen
storre fordndring under undersdkningens ging
(Figur 6). Andelen lyckade hickningar varierade,
fransett tva ar, mellan 82% och 99%. De tva avvi-
kande &ren var 1981 med bara 45% och 1982 med
58% lyckade hdckningar. Bada aren var kyliga och
regniga i borjan av juni. 1982 var det hdga tempe-
raturer, minimitemperatur pa éver tio och maximi-
temperatur pa over 25 grader flera dygn i borjan
av juni. Men den 6 juni slog vadret om och det
radde kyligt och nederbordsrikt vider med maxi-
mitemperaturer under 12 grader énda till 23 juni.
Flera dagar nddde hogsta temperaturen inte ens tio
grader. Detta ledde till hog doédlighet bland ung-
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lan ankomstdatum och ldggningsdatum. Antalet ar dr 23, varav tvd dr har samma vérden (4 och 10); dérfor bara 22 punkter.
Relation between arrival date and (left) date of first egg and (right) difference between arrival date and date of first egg.
Number of years is 23, but two have the same values (4 and 19); hence only 22 dots.
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Tabell 1. Antal hdckningar av olika arter i 300 holkar aren 1978-2005 néra Stromsund i Jimtland. SF = svartvit
flugsnappare, TX = talgoxe, SM = svartmes, BM = bldmes, RS = rédstjért, NN = Ovriga arter.

Number of breeding pairs of different species in 300 nest-boxes in 1978-2005 at Stromsund, Jimtland. SF=
Pied Flycatcher Ficedula hypoleuca, TX = Great Tit Parus major, SM = Coal Tit Parus ater, BM = Blue Tit Parus
caeruleus, RS = Redstart Phoenicurus phoenucurus, NN = other species.

Alla Lyckade % lyckade
SF X SM BM RS NN All Successful ~ successful

1978 192 38 10 0 0 0 240 200 83
1979 175 37 7 0 0 0 219 190 87
1980 212 36 10 0 0 0 258 245 95
1981 199 40 6 0 4 0 249 112 45
1982 192 44 7 0 0 0 243 143 59
1983 221 22 0 0 0 0 243 235 97
1984 206 48 6 0 4 0 264 259 98
1985 150 70 10 1 0 0 231 213 92
1986 179 50 0 2 0 0 231 225 97
1987 200 59 9 0 2 0 270 250 93
1988 193 41 3 0 2 1 240 222 93
1989 190 38 10 0 2 0 240 223 93
1990 169 60 2 0 0 0 231 210 91
1991 143 50 6 0 2 0 201 180 90
1992 153 47 2 0 2 0 204 200 98
1993 171 49 2 0 0 0 222 200 90
1994 135 31 2 1 2 0 171 163 95
1995 157 27 1 0 4 0 189 153 81
1996 118 45 3 0 2 0 168 150 89
1997 114 28 2 1 5 0 150 146 97
1998 120 53 7 0 9 0 189 174 92
1999 118 88 2 2 5 1 216 188 87
2000 140 52 2 1 3 0 198 169 85
2001 130 55 4 1 5 0 195 185 95
2002 129 50 0 1 3 0 183 163 89
2003 143 57 2 2 4 0 208 194 93
2004 151 80 1 0 5 0 237 214 90
2005 162 81 2 1 5 3 254 202 80
2006 150 51 0 0 3 0 204 195 96
Sum 4712 1437 118 13 73 5 6348 5603 88
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Figure 5. Antal hackningar totalt, samt av svartvit flugnap- Figure 6. Andelen lyckade hackningar for samtliga arter.
pare och Gvriga arter tillsammans i 300 holkar nira Strom- Proportion successful breeding attempts of all species.

sund.
Number of nest of all species, Pied Flycatcher and other
species together in 300 nest-boxes at Stromsund.
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Figure 7. Medeltemperaturen f6r april (nederst) och maj pé Froson, Ostersund.
Mean temperature in April (lower) and May at Froson, Ostersund.

arna. Enligt min erfarenhet dor mer 4n hélften av
flugsnapparungarna om det regnar och &r under tio
grader under tre dygn.

Predationen verkar ha spelat liten roll i mina stu-
dieomraden. Mérden forstérde en del bon genom
att sticka in tassen och dra ut bomaterialet for att
forsoka komma at dgg eller ungar. Men endast tva
ar, 1995 och 2005, plundrade mérden ett storre
antal holkar, nimligen nio resp. tio stycken. Aven
hermelin och vesslor forstorde bon. Lokalt kunde
dé flera intilliggande bon plundras. Den laga preda-
tionen innebdr att predation knappast kan forklara
nedgéngen for svartvit flugsnappare, i synnerhet
som samma predation inte hade nagon effekt pa
talgoxe heller. Marden har visat sig vara den stdrsta
predatorn och 2005 var det ovanligt mycket mard.
Det var ett omrade med gammal granskog som blev
extra hart utsatt.

Diskussion
Ankomsttiderna och vdrtemperaturen

Mina noteringar av ankomsttiderna for svartvit flug-
snappare, rodstjért och 16vsangare visar att det inte
skett ndgon signifikant fordndring under det senaste
dryga halvseklet. Eftersom faglarnas ankomsttider
dr beroende av hur tidig varen dr bor franvaron av
en langsiktig forskjutning av ankomstdatum inne-
béra att vi bor férvénta oss att vartemperaturen inte
heller har férdndrats under motsvarande period. I
Figur 7 visar jag medeltemperaturen for april och
maj frin SMHI:s viderstation pa Fréson vid Oster-
sund. Dérav framgér att det inte skett ndgon fordnd-
ring av vérens medeltemperatur under den aktuella
perioden. Den svaga tendens till hdjning av medel-
temperaturen som regressionslinjerna antyder &r i
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ingendera fallet signifikant. Det rader saledes god
overensstimmelse mellan langsiktigt oférandrade
ankomsttider for figlarna och oférdndrad vértem-
peratur.

Svartvita flugsnapparens nedgdang

Det &r svart att ha négra hypoteser angéende de
bakomliggande orsakerna till den nedgéng som
skedde vad giller antalet hickningar av svartvita
flugsnappare under 1990-talet. Man torde dock
kunna avskriva de farhdgor som funnits angdende
skalfortunning som orsak till minskningen. I denna
undersokning kunde det ej ses nidgon minskning
av antalet lyckade héckningar under de 29 ar stu-
dien pégatt. I stéllet dr det antalet hickningar som
minskat. Brist pa foda skulle kunna vara en tinkbar
orsak till nedgangen. Ar tillgdngen pa foda dilig
under féorsommaren héckar féarre individer. Att inte
samma nedgéng i antalet hickningar kunde ses hos
mesarna skulle eventuellt kunna bero pa att dessa
livnér sig pa annan foda.

Denna forklaring med forsdmrade lokala for-
hallanden dr dock kanske mindre trolig eftersom
det enligt Svenska hickfageltaxeringen (Lind-
strom & Svensson 2006) skett en allmén nedgang
av flugsnapparbestandet under just 1990-talet och
dédrefter en viss dterhdmtning, alltsd en bestands-
utveckling i Sverige som liknar den i mina hol-
kar. En tdnkbar orsak skulle kunna vara att antalet
atervindande flugsnappare efter Gvervintringen
minskade, d.v.s. att orsaken till nedgangen skall
sokas utanfor hdckningstiden. Kontroller av ny-
uppsatta holkar pad nya omraden (ej ingdende i
denna undersokning) tyder péd detta. I slutet av
1970-talet togs ca 80—85% nya holkar i besittning



forsta aret, vilket kan jamforas med 30-35% vad
géller 1990-talet.

Svartvita flugsnapparen overvintrar i den sodra,
tropiska delen av vistra Afrika (terfyndskarta
pa sid. 17 i Lundberg & Alatalo (1992)) och har
alltsa att passera dtminstone den vistligaste delen
av Saharadknen. Okenutbredningen har ofta disku-
terats inom fagelekologin vad géller paverkan pa
flyttfaglars 6verlevnad. Manga faglar kanske ald-
rig kommer fram till hiackningsplatsen p.g.a. att de
omkommer under den langa flytten.

Tack

Denna uppsats dr en sammanslagning av tva tidiga-
re inlimnade uppsatsforslag, ett om ankomsterna
och ett om héckningarna. Dessa har nu aktualise-
rats med data till och med 2006. Infér den slutliga
utformningen fick jag stor hjdlp med bade analyser
och diagram av Soren Svensson, som ocksé bidrog
med konstruktiva forslag till kompletteringar av
texten. Jag dr tacksam for denna virdefulla hjélp.
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Summary
Study areas and methods

Since 1948, I have recorded the arrival date of Pied
Flycatcher Ficedula hypoleuca, Restart Phoeni-
curus phoenicurus, and Willow Warbler Phyllosco-
pus trochilus, and since 1978, T have also recorded
the number and breeding success of birds in about
300 nest-boxes. All arrival dates were recorded
at four sites in the northern part of the province
of Jamtland, approximately at latitude 63° N. The
maximum distance between two sites was 188 km.
The latitude difference was only 1°25°. The eleva-
tion was 300—420 m. The nest-boxes were located
in six different groups within 10 km from Strom-
sund, the town from which the longest arrival date
series came (1976-2006). For many of the years
I also know both arrival date and first egg-laying
date of the flycatcher.

The arrival dates were recorded during my nor-
mal daily activities. Since I worked as a forest

warden and am now retired, I have been able to
follow the arrival of the birds almost daily, and I
am confident that I have only missed very few first
dates.

The number of nest-boxes was 325. Due to loss-
es and disturbances, the number of available boxes
varied between 305 and 325 in different year. I
have recalculated the number of occupied boxes as
if there were 300 boxes every year. All nest-boxes
were checked every year in June. After fledging of
the young, the number of dead young was deter-
mined. For the Pied Flycatcher and the Redstart,
I considered a breeding as successful if less than
three young and for the Willow Warbler less than
four young were found dead. This was intended to
approximate 50% success.

Results

The arrival dates are shown in Figure 1. Mean first
arrival of the Pied Flycatcher was 7.6 May, of the
Redstart 8.3 May, and of the Willow Warbler 11.1
May. With few exceptions there was good tem-
poral agreement between the species (Figure 2).
The correlation coefficients of arrival dates were
all highly significant and between 0.62 and 0.67.
Figure 3 shows that there has been no change of
the differences between the arrival dates of the
three species. In all species, there was a sequence
of a few early years in the beginning of the study
period, but no overall advance or delay of arrival
dates could be found.

Figure 4 shows the relation between the first
arrival date and first egg of the Pied Flycatcher.
First arrival date is of course that of a singing
male. The later the arrival, the later was the first
egg laid. It can also be seen that the difference be-
tween arrival date and date of the first egg became
shorter the later the males arrived. The difference
was only about five days in the latest years which
must mean that males and females must have ar-
rived about at the same time since five days must
be what is needed for mating, finding a nest-box
and build the nest.

The number of birds breeding in the nest-boxes
is shown in Table 1 and Figure 5. The Pied Fly-
catcher, with 74% of all breedings, declined over
the study period, and the Great Tit Parus major
(with 22%) increased. Of the rare species, the Coal
Tit Parus ater declined and the Redstart and Blue
Tit Parus caeruleus increased in numbers. Occa-
sional species were Willow Tit Parus montanus,
Crested Tit Parus cristatus, and Wryneck Jynx
torquilla.
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The breeding success was high (82-99%) in
all but two years (Figure 6). The two exceptional
years were 1981 (45%) and 1982 (58%). In both
these years the losses were caused by periods
with cool and rainy weather. I have found that
when maximum daily temperature stays below
10 degrees during three days and is combined
with rain, more than half of all flycatcher nest-
lings die.

Predation played no important role in my study.
The Marten Martes martes was the most impor-
tant nest predator, but only in 1995 and 2005 did
it depredate a larger number of nests (9 and 10,
respectively).

Discussion

Since no advancement or postponement of arrival
date was found in the three studied species, I ex-
pected a similar constancy of spring temperature. I
compared my arrival dates with the April and May
mean temperatures at Ostersund, 80 km south of
Stromsund (Figure 7). The result was as expected:

126

no significant change of spring temperature could
be detected.

One of the reasons for me to start the nest-box
project was a report about severe eggshell thin-
ning and breeding failure at a site in Lapland (Ny-
holm & Myhrberg 1977). I could not find any such
failure in my study. Rather, breeding success was
high, but in spite of that the Pied Flycatcher popu-
lation declined. The habitat has been stable over
the years. Perhaps the cause is to be found outside
the breeding season. That this could be the case is
supported by the fact that it has become succes-
sively more difficult to get flycatchers in new nest-
box groups (other groups than those of this study).
In the 1970s, 80—85% of new boxes were occupied
in the first year, but during the 1990s, it was dif-
ficult to get more than 30-35% occupancy rate.
This indicates that fewer flycatchers arrived in the
study area in the 1990s than earlier. Although it is
impossible to determine the cause of the decline
from my data, a possibility is increased mortality
due to draught in Africa since this has been dem-
onstrated for some other species.
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Interspecific kleptoparasitism by four species of gull Larus spp. in

South Sweden

lakttagelser i sodra Sverige av fyra mdsarters stold av féda fran andra arter

HANS KALLANDER

Data are presented on interspecific kleptoparasitism by
Black-headed Gull Larus ridibundus, Common Gull
L. canus, Herring Gull L. argentatus and Great Black-
backed Gull L. marinus, collected in South Sweden
from the late 1950s to the present day. The basis for the
presentation is the various host species exploited by the
four gull species. For each host species, information is
given on species of gull kleptoparasitising it, seasonal
occurrence of kleptoparasitism, details of behaviour and,
when available, data on gulls’ success rates. The paper
is intended as a sort of catalogue. For this reason, rel-
evant literature is reviewed under each of the host-spe-
cies headings. Gulls’ success rates varied between 55%
for Black-headed Gulls and Common Gulls parasitising
Northern Lapwings Vanellus vanellus, the most often ob-
served kleptoparasitic association, and 15% on the few
occasions that Black-headed Gulls parasitised Curlews
Numenius arquata in grassland. When the same two gull
species parasitised Common Starlings Sturnus vulgaris,
their success rate varied with robbing tactic used (16% vs

Abstract

45%). Beside the association of the two small gull spe-
cies with Lapwings and Golden Plovers Pluvialis apri-
caria, the most frequently observed associations were
those of Herring Gulls with Common Eiders Somateria
mollissima and Great Black-backed Gulls and Herring
Gulls with diving fish-eaters (Great Cormorant Phalac-
rocorax carbo, mergansers Mergus spp.). Kleptoparasit-
ism often occurred during periods of food scarcity, being
most common in harsh winter conditions (the two large
gull species) and during cold spells in early spring (some
associations of the two small gull species). As in other
studies, gulls’ success rate was strongly dependent on the
size of hosts’ prey, and thus, normally on handling time.
It is suggested that success rate can often be used as a
substitute for profitability in studies of kleptoparasitism.
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Postv. 2, SE-240 12 Torna Hdllestad, Sweden
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Introduction

This paper presents data from South Sweden on
interspecific kleptoparasitism, or food stealing,
by four species of gull. The gull species treated
are Black-headed Gull Larus ridibundus, Com-
mon Gull L. canus, Herring Gull L. argentatus and
Great Black-backed Gull L. marinus. The paper is
intended as a sort of catalogue, summarised in an
Appendix. In the account below I take as a basis
the various hosts exploited by one or more of the
four gull species (but disregard cases of food rob-
bery between the gull species), report on the sea-
sonal occurrence of their kleptoparasitism, relate
their behaviour to the hosts’ foraging behaviour,
describe the tactics used by the parasites to seques-
ter food from the victims and the tactics these use
to avoid losing their food. When available, data are

also presented on the kleptoparasite’s success rate,
i.e. the proportion of attempted robbery resulting in
the parasite obtaining the food. No complete litter-
ature search has been done, but relevant references
I have found are reviewed in each host-species sec-
tion. No doubt many notes on kleptoparasitism by
gulls are hidden in local and regional bird journals
of limited circulation as well as in books.

From the late 1950s onwards I have collected
data on kletoparasitism in connection with general
bird-watching but data have also been gathered
more systematically during certain periods. This
applies particularly to studies of the association be-
tween the two smaller gull species and two species
of plover, Northern Lapwing Vanellus vanellus and
Golden Plover Pluvialis apricaria. Much time has
also been devoted to the study of gulls’ exploitation
of diving, fish-eating birds.
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Herring Gull attending feeding Whooper Swans.

Grdtrut som bevakar fodosokande sangsvanar, Lomma, 19 februari 1964.

Sometimes the line between kleptoparasitism
and commensalism is difficult to draw. A typi-
cal example of this is the widespread association
between European Wigeon Anas penelope and
Eurasian Coot Fulica atra (e.g., S6ding 1950) and
between American Wigeon Anas americana and
American Coot Fulica americana (e.g., Knapton &
Knudsen 1978). Coots dive and bring plant food to
the surface, where it is consumed. Mostly wigeon
only pick up plant fragments that the Coot ignores,
i.e. commensalism. In other situations wigeon
seize plants directly from the Coot’s bill, i.e. klep-
toparasitism. In still other situations a wigeon may
pick up food from the water surface that the Coot
may or may not have intended to consume. Another
situation is when Common Gulls, and sometimes
Black-headed Gulls, exploit some species of diving
fish-eating birds, namely Great Cormorant Phala-
crocorax carbo, mergansers Mergus spp. and Great
Crested Grebe Podiceps cristatus. In addition to
kleptoparasitic Great Black-backed Gulls and Her-
ring Gulls, these flock-fishing species regularly at-
tract one or both of the two smaller gull species,
which circle above the fishing flocks and plunge-
dive headlong among the birds. Most such dives no
doubt are aimed at fish driven towards the surface
by the activities of the diving species as indicated
by the fact that the gulls may plunge-dive also some
distance away from the latter. This use of the div-
ing species clearly falls under the term commen-
salism. However, some dives may be directed at
birds as these approach the surface with fish in the
bill, something that is extremely difficult to verify.
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If they are, then they should be called attempts at
kleptoparasitism.

Metods

The study is based on observation, sometimes
(gull-plover association) from a car using 10x bin-
oculars, in other situations without any hide and
using 10x binoculars and/or a 20x or 20-60x spot-
ting scope. Some observations were talked into a
tape-recorder and later transcribed. Most data were
collected in Skéne, the southernmost province of
Sweden, but data also from other parts of South
Sweden have been used.

It should be pointed out that values for success
rate presented below suffer from varying degrees
of pseudoreplication, something they have in com-
mon with most or all such data that have been pre-
sented in the literature. Avoiding recording more
than one stealing attempt per individual kleptopar-
asite is impossible in practise because the number
of parasites at a particular site is always limited.
Since kleptoparasites are rarely individually recog-
nisable, it is also not feasible to calculate a mean
success rate for each individual. Despite this weak-
ness, I am convinced that statistical differences in
success rate between species of gull kleptoparasit-
ising the same host as well as differences in success
rate of one species exploiting different hosts give
an accurate picture. Furthermore, one should keep
in mind that the success of a kleptoparasite varies
with the circumstances, in particular with the size
and handling time of the prey taken by the host. For



that reason it would perhaps have been more ap-
propriate to present ranges for success rates rather
than means; nonetheless I have chosen the latter.
P-values are for 2-tailed tests throughout.

In the following listing of the kleptoparasitic
interactions recorded in this study, I use the new,
official names of the host species when these are
mentioned in the headings but, for simplicity, stick
to the old names in the associated texts.

The hosts and the gull species
kleptoparasitising them

Divers Gavia spp.

In South Sweden I have only made two observa-
tions of gulls (Great Black-backed Gull and Her-
ring Gull) attending Black-throated Divers Gavia
arctica. However, in the northernmost part of the
Gulf of Bothnia, where large flocks of Black-
throated Divers stop over in late May, I have re-
corded intense kleptoparasitism by Great Black-
backed Gulls, Herring Gulls and, especially, Lesser
Black-backed Gulls L. fuscus. The gulls’ success
rate could not be determined, but it seemed that the
divers mostly escaped by either diving quickly or
by a fast rush along the surface. It is possible that
kleptoparasitism of divers is more common than
my few observations and literature records suggest.
Bergman (1960) observed Great Black-backed
Gulls kleptoparasitise Black-throated Divers on
several occasions and Goethe (1956) reports that
wintering Red-throated Divers G. stellata were
attacked by Herring Gulls and deprived of their
fish, while King (1966) saw Herring Gulls unsuc-
cessfully attack Great Northern Divers G. immer.
Dittberner & Dittberner (1979) observed up to
12 Common Gulls that attended a small group of
Black-throated Divers that was stopping over on a
lake near Berlin. The gulls attempted to steal fish
from the divers, mostly with poor success but the
authors also recorded successful attacks on one of
three observation days.

Great Crested Grebe Podiceps cristatus

In South Sweden, Great Crested Grebes occur in
flocks or loose assemblages both during migra-
tion, especially on fish-rich lakes in late autumn,
and as non-breeders in certain areas along the coast
and on some lakes, e.g., Lake Vittern. Most of my
observations of kleptoparasitism of Great Crested
Grebes come from Lake Vombsjon in southern
Skéne (c.55°40°N, 13°36’E), where sometimes
more than 2000 Great Crested Grebes may be seen

in November. Black-headed Gulls and, more often,
Common Gulls associate with the flocks when the
grebes are fishing actively. The gulls either circle
and hover above the grebes, especially when fish-
ing activity is high, or swim among them. Although
kleptoparasitic attacks on the grebes by Common
Gulls occur, this association may be predominantly
commensal — apparently the gulls exploit fish that
is forced towards the surface by the grebes’ activity
(Vinicombe 1976). Observation distances are often
large at Lake Vombsjon, but the few kleptoparasitic
attempts I have seen well, have nearly all resulted
in the grebe diving quickly without losing its prey
(only two attempts out of 20 resulting in the gull
getting the fish). The same escape tactic was also
used against Herring Gulls, which sometimes at-
tended flocks of fishing Great Crested Grebes on
Lake Vombsjon in low numbers. As for Common
Gulls, Herring Gulls’ success rate appeared to be
very low because of the rapidity with which the
grebes dived when attacked. I have, however, re-
corded a successful attack by a Herring Gull (Lake
Vittern in April; five Herring Gulls attending a
flock of 105 Great Crested Grebes and attack-
ing grebes surfacing with fish). In addition to the
grebes’ fast diving when attacked, another factor
may explain the kleptoparasites’ low success rate,
namely that grebes mostly capture fish that are
small and quickly swallowed.

Instances of kleptoparasitism of Great Crested
Grebes by Black-headed Gulls and Common Gulls
have been reported in the literature, mainly in the
form of short notes. Boyd (1944), Bergman (1960)
and Lehmann (1978) all observed Black-headed
Gulls associating with, and stealing fish from Great
Crested Grebes that were feeding young. Jacoby et
al. (1970) state that Black-headed Gulls associate
with Great Crested Grebes on Lake Bodensee and
kleptoparasitise them successfully, while Jacoby
& Leuzinger (1972) in their analysis of the effects
on the lake’s wintering waterfowl assembly of the
mass occurrence of the freshwater mussel Dreis-
sena polymorpha say that Common Gulls earlier
tended to associate with Great Crested Grebes
but in later years turned to exploiting ducks and
Eurasian Coots. Likewise in winter, Pettitt (1952),
Sage (1963) and Neub (1970) saw a few attacks
on Great Crested Grebes by Black-headed Gulls,
and Dittberner & Dittberner (1979) by Common
Gulls, while Berndt & Drenckhahn (1974) mention
kleptoparasitism by Herring Gull, and rarely Great
Black-backed Gull, of moulting Great Crested
Grebes at Selenter See in Schleswig-Holstein.
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Great Cormorant Phalacrocorax carbo

Fifty years ago the Cormorant was mainly a win-
ter visitor to the Swedish west coast (with a sin-
gle small newly established breeding colony in the
Baltic). Since then the situation has changed com-
pletely and Cormorants (of southern origin) now
breed over much of southern Sweden, at both in-
land and coastal sites. During autumn, large num-
bers can be seen flock-fishing not only in relatively
large lakes such as Roxen (58°30°N, 15°38’E; H.
Nilsson in litt.), but also in quite small ones such
as Ellestadsjon (55°02°N, 13°02’; Andersson et al.
1991). During the last two decades several thou-
sand birds have also been present during autumn at
Falsterbo, roosting on a sandbar island and forming
large fishing flocks on the surrounding sea. Huge
numbers of Cormorants also fish in the sound be-
tween Sweden and Denmark in winter, the largest
flock observed so far numbering ¢.13,000 birds
(November 2005, K. Bengtsson pers.comm.) and
in southern Kattegat, especially on the wide bay of
Skélderviken.

Great Black-backed Gulls were sometimes seen
to monitor solitarily fishing Cormorants and at-
tack them when they had captured prey difficult to
swallow. Also Herring Gulls sometimes attacked
solitary Cormorants, but in this situation both gull
species seemed to have rather poor success. One
reason for this was that the Cormorant often threat-
ened the gull, and tried to bite it. Once I even ob-
served a Cormorant which, after having swallowed
its fish, first directed vigorous pecks at a Great
Black-backed Gull and then chased it in the air for
several metres.

Mostly, however, it was the large fishing-flocks
of Cormorants that were the target of the two large
gull species. Depending on locality, flocks of fish-
ing Cormorants also attracted Black-headed Gulls,
Common Gulls (inland) and Kittiwakes Rissa
tridactyla (at the coast). The former two species
seemed to use the Cormorants mainly commen-
sally, even though attacks by Common Gulls were
seen occasionally. Kittiwakes, however, attempted
to steal fish from them (Killander 2006). Flock-
fishing Cormorants with associated large gulls
were observed in all months, in spring, summer
and sometimes also in autumn on lakes of differ-
ent size; in autumn off the Falsterbo peninsula; and
during winter on the bay of Skalderviken. Also at
Lake Vombsjon flock-fishing took place in winter
as long as the lake did not freeze (with Cormorant
numbers sometimes exceeding 500).

Both at the coast and inland (Lake Vombsjon)
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observation distances were mostly large. Further-
more, in winter, fishing flocks of Cormorants of-
ten attracted a large number of gulls, among which
intraspecific attacks, chases and other dominance
interactions were common. This, together with the
fact that many gulls often attacked the same Cor-
morant simultaneously resulting in a confusion of
wings, made the recording of success rates difficult.
At Lake Vombsjon about a fifth of recorded attacks
were successful in both Great Black-backed Gull
and Herring Gull (N = 32 and 49, respectively).
However, Herring Gulls afterwards often lost the
fish to a Great Black-backed Gull (see Mergus spp.
below). As in other kleptoparasitic associations,
both success and attack rates were strongly depend-
ent on the size of prey caught by the Cormorants.
This was well illustrated at Lake Vombsjo6n in late
autumn 2005 when both Goosanders Mergus mer-
ganser and Cormorants fed on very small fish and
the large gulls attempted very few attacks; none of
those seen was successful. Later in winter both spe-
cies were fishing in the deeper parts of the lake and
brought up larger fish — and were intensively klep-
toparasitised by the two large gull species.

Attempts at intra-specific kleptoparasitism were
extremely common among flock-fishing Cormo-
rants and a Cormorant that had captured a large
fish that took some time to handle was nearly al-
ways attacked by conspecifics. A common escape
tactic was to make a quick rush along the surface
meanwhile trying to swallow the fish. This almost
invariably released attacks from gulls, often from
large distances. Also diving was used to escape
from kleptoparasites. However, in contrast to some
other hosts that immediately drop their prey when
attacked by an interspecific kleptoparasite, Cormo-
rants tried to resist attacks. Thus, on one occasion
a Cormorant was seen to hold a firm grasp of its
fish, with the gull and the Cormorant pulling in
different directions, the Cormorant winning the
struggle. Like solitary Cormorants, also flock-fish-
ing Cormorants often bit and threatened gulls, and
both Great Black-backed Gulls and Herring Gulls
sometimes seemed hesitant to attack a Cormorant
with fish.

There seem to be few literature reports on klep-
toparasitism of Great Cormorants. Podmore (1973)
describes how a Herring Gull snatched fish from
a Cormorant near the Pembrokeshire coast, while
Bruun (2001) presents a vivid series of colour pho-
tos of Great Black-backed Gulls kleptoparasitising
Cormorants in a fishing harbour on the Swedish
west coast. In the Aegean, Yellow-legged Gulls La-
rus cachinnans/michahellis hovered over flock-fish-



ing Common Shags Phalacrocorax aristotelis and
robbed them of fish, mostly successfully (Jonsson
1984). Likewise, K.-B. Strann (in litt.) reports a
much higher success rate for Great Black-backed
Gulls when parasitising Shags than when parasit-
ising Cormorants in North Norway. Also Duchrow
(1958) noted that Shags often dropped their prey
when attacked by Audouin’s Gulls Larus audouinii.

Whooper Swan Cygnus cygnus

Herring Gulls’ kleptoparasitism of Whooper
Swans feeding on sand-gapers Mya arenaria in
the shallow waters of the Sound was described by
Kallander (1975), who also depicted the often very
fierce attacks on the swans, which included the gull
vigorously biting the swan’s neck. Forty-seven per
cent of 504 attacks resulted in the gull obtaining
food. This kind of kleptoparasitic association has
also been observed in other places along the Swed-
ish west coast in winter (Getterdn, C. Johansson in
litt.; Skédlderviken, pers.obs.) but may have become
less common in later years as Whooper Swans have
increasingly turned to grazing inland.

Tufted Duck Aythya fuligula and
Greater Scaup A. marila

The Tufted Duck breeds all over Sweden (Svensson
et al. 1999) and is also a common winter visitor
around the southern coasts, not least around the
southernmost province, Ské&ne (Nilsson 1991,
2005). The Scaup has a similar winter distribution

Juvenile Herring gull attending Goosanders.

to the Tufted Duck, with which it usually associ-
ates, but is much less common. Observations of
gull kleptoparasitism therefore almost exclusively
refer to the Tufted Duck. In winter this species is
largely a nocturnal feeder but the proportion of
individuals diving during daytime is negatively
related to temperature (Nilsson 1970) and particu-
larly in severe winter conditions Tufted Ducks may
dive intensively also during the day. Consequently,
almost all observations were made in January and
February, most of them during cold winters. At the
coast, Tufted Ducks fed on bivalves, probably al-
most always blue mussels Mytilus edulis.

Although I recorded a few kleptoparasitic attacks
by Black-headed Gulls on Tufted Ducks, including
positive ones, and one by a Great Black-backed
Gull, it was only Herring Gulls that regularly used
Tufted Ducks as hosts. The gulls swam among the
ducks in an alert posture and, when a duck sur-
faced with a mussel, immediately flew towards it
from distances of up to 15 metres. The duck would
then dive with the gull plunging headlong after
it. Probably the duck often dropped its prey as it
dived, because in 52% of the cases (N = 34) the
gull obtained the food item. During one 10-min ob-
servation bout, 22 positive attacks by 18 Herring
Gulls were recorded, corresponding to 0.28 stolen
food item/gull/min. The three observed attacks
on Scaup were in all respects similar to those on
Tufted Ducks (but were all positive from the gull’s
point of view).

Herring Gulls attending Tufted Ducks tended
to keep small “territories” or a certain distance to

Ung gratrut som bevakar fiskande storskrakar i Ystad hamn, 1 mars 1964.
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Black-headed Gull pursuing Lapwing with eartworm in flight.

Skrattmds som i luften forfoljer tofsvipa med mask, Revinge oktober 1973.

other gulls. On several occasions the gull-to-duck
ratio was as low as 1:100, on others the ratio was
considerably higher (e.g., 1:10). Very low ratios
may be explained by the fact that only some of the
Tufted Ducks in a flock were diving at a particular
time and so could be exploited by the gulls.

Kleptoparasitism of Tufted Duck and Scaup by
gulls in winter may be both more common and
more widespread than reports in the literature sug-
gest. Occasional kleptoparasitic attacks on Tufted
Ducks by Black-headed Gulls on park ponds, wa-
ter reservoirs and similar inland waters have been
reported by Massingham (1921), Pettitt (1952),
Meinertzhagen (1959), Harrison & Harrison
(1962), Stichmann (1962) and Sage (1955, 1963),
while attacks by Common Gulls have been report-
ed by Schmidt (1954), Bezzel (1958) and Jacoby &
Leuzinger (1972), but in the latter three cases hosts
other than Tufted Duck were much more important.
de Leeuw & Renema (1997) found that during day-
time diving Tufted Ducks lost 60% of their Dreisse-
na mussels to Black-headed Gulls, Common Gulls
and Eurasian Coots. These authors speculated that
feeding at night might be an adaptation to avoid
food loss to kleptoparasites. According to Steiniger
(1952) and Schmidt (1954) wintering Scaup along
the German coast were regularly parasitised by
Herring Gulls and Common Gulls.

Common Eider Somateria mollissima

Beside the association of Black-headed Gulls and
Common Gulls with Lapwings and Golden Plov-
ers, that of Herring Gulls, and sometimes Great
Black-backed Gulls, with Eiders is probably the
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most common and widespread one in South Swe-
den and occurs in all months of the year. It is, how-
ever, most commonly seen during those parts of the
year when Eiders occur in flocks, in particular in
winter and during spring migration. Large flocks
of diving Eiders may be attended by considerable
numbers of Herring Gulls. Thus, the huge flocks
of Eiders wintering off the Dutch coast, which may
number several tens of thousands of birds, can have
several thousands of large gulls hovering above
them (pers. obs.).

Common Eiders feed mostly on blue mussels,
sometimes quite large (Madsen 1954) and therefore
potentially suitable prey for Great Black-backed
Gulls. Nonetheless, in my material Eiders were
attended by Herring Gulls more than ten times as
often as by Great Black-backed Gulls (data from
51 different dates). Even though Herring Gulls are
normally more numerous than Great Black-backed
Gulls, this cannot explain this observation, because
also in areas where Great Black-backed Gulls were
common, it was quite rare to see them associated
with Eiders; but see Schmidt (1954). So, apparently
Great Black-backed Gulls did not normally regard
it profitable to kleptoparasitise Eiders. Although
mussels were their normal prey, Eiders were also
seen to be robbed of fish and, in harbours, of fish
offal.

Kleptoparasitising gulls usually swam among
the Eiders and attacked when an Eider surfaced
with food, but sometimes they would circle and
hover above a flock. Like other diving ducks Eiders
tried to escape from attacking gulls by diving but
when doing so often dropped their prey. Herring
Gulls had an overall success rate of 38.5% when



parasitising Eiders in winter (N=325 recorded at-
tempts), with no statistically significant difference
between three recognised age classes of gull (first
winter birds, immatures and adults) (x*=1.86, df 2,
P=0.40).

Kleptoparasitic interactions between gulls and
Eiders have received some attention in the littera-
ture and is already mentioned in a Danish manu-
script from 1767 (Helms 1936). Both Ingolfsson
(1969) and Prys-Jones (1973) described how Glau-
cous Gulls Larus hyperboreus defended Eider rafts
against other gulls. The first author also presented
data on the proportions of gulls of five species that
engaged in kleptoparasitism of Eiders at an Icelan-
dic locality. He showed that Glaucous Gulls and
Herring Gulls were the species that associated with
Eiders the most; Great Black-backed Gulls did so
to a very small extent and Lesser Black-backed
Gulls and Iceland Gulls Larus glaucoides not at all.
While parasitism of Eiders by Great Black-backed
Gulls has been mentioned by, e.g., Roberts (1934)
and Schmidt (1954), Herring Gulls figure more of-
ten in this situation (Steiniger 1952, Duchrow 1958,
Bergman 1960, Sage 1963), in agreement with my
own data from South Swedish coasts. Interestingly,
when a flock of Eiders stayed the 1970/71 winter
on Lake Bodensee, where they fed on Dreissena
mussels, they were regularly kleptoparasitised by
Herring Gulls (Jacoby & Leuzinger 1972).

Scoters Melanitta spp.

The material contains only two records of gulls
associating with scoters: several Herring Gulls at-
tacking Velvet Scoters M. fusca near the coast in
southern Kattegat in late June and two Herring
Gulls attending a flock of Black Scoters M. nigra on
the bay of Skélderviken in winter. The scarcity of
observations probably reflects both that scoters are
relatively few in areas close to the coast (Nilsson
2005) and also my own excursion pattern. I have
seen Herring Gulls kleptoparasitise Black Scoters
near the coast of North Wales in winter and con-
sidering that both species feed on bivalves (Bauer
& Glutz 1969) it would be surprising if they were
not regularly parasitised by Herring Gulls in their
winter quarters. In agreement with this, Schmidt
(1954) mentions both Common Gulls and, more
regularly, Herring Gulls as kleptoparasites of Black
Scoters; also Sage (1963) reports an observation of
Herring Gulls parasitising a flock of Black Scoters.
Schenkeveld & Ydenberg (1985) often observed
Glaucous-winged Gulls Larus glaucescens steal-
ing mussels from Surf Scoters Melanitta perspicil-

lata and presented evidence that synchronous div-
ing is an adaptation that reduces their loss of food
to kleptoparasitic gulls.

Common Goldeneye Bucephala clangula

Flocks of Goldeneye were regularly attended by
Herring Gulls in winter (December to early March),
with most observations in February. The gulls swam
among the Goldeneyes and attacked birds that sur-
faced with prey but did so with very low success
(10%, N=87). Three of the positive attacks were
on goldeneys with fish and if these are excluded,
overall success rate drops to 7%. This low success
rate no doubt was a consequence of the prey taken
by Goldeneyes normally being very small along the
coasts where my observations were made. North of
Gothenburg, where Goldeneyes were taking shore
crabs Carcinus moenas, eight out of 14 attacks by
Herring Gulls were successful (H. Dow in litt.).
Another indication that Goldeneys normally took
very small prey is the fact that on numerous oc-
casions Herring Gulls were seen closely attending
diving flocks of Goldeneyes without making any
attacks. When attacked, Goldeneyes avoided losing
their prey by diving quickly, but twice Goldeneyes
were seen being chased in the air by a Herring Gull.
In one of these the prey was a fish; in the other,
the prey could not be identified. In the latter case
the Goldeneye landed with its prey and dived im-
mediately.

Literature reports of gull parasitism of Golden-
eye seem to be few and restricted to casual obser-
vations (Pearse 1921, Glegg 1944, Bergman 1960,
Stichmann 1965, Neub 1970, Grace 1980). The
reason for this scarcity probably is that Goldeneyes
normally feed on very small prey (Bauer & Glutz
1969), as also stressed by Jacoby & Leuzinger
(1972). It may be significant that four of the above
references report cases where Goldeneye had cap-
tured fish. Seen in this light, it is rather surprising
that Herring Gulls were so frequently seen attend-
ing Goldeneyes along the Swedish south coast in
winter.

Goosander Mergus merganser, Red-breasted
Merganser M. serrator, Smew M. albellus

One of the most widespread kleptoparasitic as-
sociations in South Sweden and elsewhere is that
between the large gull species on the one hand
and Goosander and Red-breasted Merganser on
the other. In late autumn, Goosanders gather in
large numbers on some South Swedish lakes, such

133



as Lakes Milaren, Hjilmaren, Roxen and Asnen.
From the latter two lakes there are reports of up to
25,000 (Druid & Tranesjoé 1995) and 13,000 birds
(O. Bondesson in litt.). The Goosanders form dense
fishing flocks often numbering several thousand
individuals, and these regularly attract numerous
gulls, mainly but not exclusively Herring Gulls at
these inland sites.

Also the more marine Red-breasted Mergansers
assemble in autumn in large flocks in at least one
area of South Sweden, namely immediately to the
south of the Falsterbo peninsula, where peak num-
bers of 4000 have been recorded in late September
and early October (Roos 1982). Like the Goosand-
ers, the Red-breasted Mergansers off Falsterbo form
large, dense feeding aggregations of sometimes
thousands of birds (not seldom mixed with Cormo-
rants). These flocks attract hundreds of large gulls
but as the mergansers fish far out at sea no details
can be seen from land. However, also small groups
of Goosanders and Red-breasted Mergansers tend
to be attended by gulls, Goosanders sometimes in
winter even on relatively small streams.

Although most Goosanders and Red-breasted
Mergansers winter in areas further to the south-
west, both species are relatively common along
the South Swedish coasts in winter (Nilsson 1991,
2005), with Goosanders in harbours and close to
the shore and Red-breasted Mergansers further
out on the open sea. Ninety-five percent of my ob-
servations of parasitism of Goosanders by Great
Black-backed Gulls and Herring Gulls refer to the
winter period (November to March), reflecting the
Goosander’s distribution during that season. For
the Red-breasted Merganser, observations were
more evenly spread over the year but with a peak in
October (Falsterbo) and one in January—February.

Also Common Gulls, and sometimes Black-
headed Gulls L. ridibundus, associated with flock-
fishing Goosanders and Red-breasted Mergansers.
Although both species have been seen to attack
mergansers with fish, this association may be pre-
dominantly commensal. However, Common Gulls
at Lake Vombsjon also regularly attacked flock-
fishing Goosanders even though their success rate
was low (two out of 18 recorded attacks).

The two main kleptoparasites of Goosanders and
Red-breasted Mergansers, the Great Black-backed
Gull and the Herring Gull, seem to differ in the fre-
quency with which they associate with the two host
species. However, a proper analysis of this requires
that all four species occur together in the same area.
This is the case along the south coast of Skéne in
winter; there, Great Black-backed Gulls showed

134

a strong tendency to attend Goosanders and, con-
versely, Herring Gulls to be associated with Red-
breasted Mergansers (y%1=36.2, P<0.001, N=172
cases). Great Black-backed Gulls were thus found
with Goosanders seven times as often as with Red-
breasted Mergansers, while Herring Gulls were as-
sociated with Red-breasted Mergansers more often
than with Goosanders.

Both species of large gull had a higher suc-
cess rate when parasitising Goosanders than Red-
breasted Mergansers (Fisher Exact test, Great
Black-backed Gull, P=0.03; Herring Gull, P=0.05),
with the Great Black-backed Gull having a higher
success rate (53%, N=102 attacks) than the Her-
ring Gull (28%, N=158 attacks) when parasitising
Goosanders (%) =16.62, P<0.001). When parasit-
ising Red-breasted Mergansers there was no differ-
ence between the species but number of recorded
attacks by Great Black-backed Gulls was low. Both
attack rate and success rate varied with the size of
prey taken by the host.

Similar to Cormorants, both Goosanders and
Red-breasted Mergansers tried to escape from
kleptoparasites by rushing along the surface or
by diving. Especially Red-breasted Mergansers
often dived quickly when attacked. Observations
suggested that the chosen escape method was re-
lated to the size of prey, with surface rushes being
more common when the fish was large. Intraspe-
cific kleptoparasitism was very common, at least
in Goosanders and, as in Cormorants, triggered
kleptoparasitic attacks by Herring Gulls and Great
Black-backed Gulls, at the coast sometimes from
distances of up to c.100 metres.

At the coast, kleptoparasitism of Goosanders was
very much a phenomenon of severe winter condi-
tions when Goosanders became concentrated in
ice-free areas, such as certain harbours. As an ex-
ample, in February 1985 Goosanders were fishing
in the harbour of Ystad on the south coast, where
big ferry boats prevented the harbour from freezing
over. The fish they captured were often quite big
(flatfishes Pleuronectidae and probably cod Gadus
morrhua and ide Leuciscus idus). Their capture
rate of fish appeared to be very high, as indicated
by the fact that feeding bouts were interrupted by
periods of resting and preening. Nevertheless, in-
traspecific kleptoparasitism was extremely fierce
and a Goosander that had captured a large fish was
often chased over long distances by several others,
who even climbed the back of the fleeing bird in
attempts at stealing the fish. These chases elicited
attacks from the many large gulls that were either
swimming among the Goosanders or standing on



the ice. Although Great Black-backed Gulls made
up only 20% of the large gulls they obtained 88%
of the fish stolen from Goosanders (y*1=30.4,
P<0.001). Because of their physical dominance
they often supplanted Herring Gulls that had ini-
tiated attacks on Goosanders but they also forced
Herring Gulls to drop stolen fish. Thus, 16 times
that a Herring Gull had obtained a fish, it lost it to
a Great Black-backed Gull 11 times, whereas in no
case was a Herring Gull seen to steal a fish from a
Great Black-backed Gull.

Kleptoparasitic attacks on Smews were also ob-
served a few times in winter. For instance, in an
embankment in Malmo Herring Gulls were once
seen repeatedly, but unsuccessfully, attacking fish-
ing Smews, the latter immediately diving when at-
tacked.

Gull kleptoparasitism of Red-breasted Mergan-
sers has been mentioned in a few papers. Kumer-
loeve (1953) reports that both Black-headed Gulls
and Common Gulls snatched fish from surfacing
Red-breasted Mergansers, while Nilsson (1965) saw
both Herring Gulls and Lesser Black-backed Gulls
attend fishing groups of Red-breasted Mergansers
in southeastern Sweden in spring. Although he ob-
served several attacks on the mergansers, which
normally tried to escape by rushing along the water
surface, none was successful. Kleptoparasitism of
Goosanders (and the conspecific American Mer-
ganser) has been reported more frequently. Lovell
(1945) states that eight American Mergansers that
were parasitised by some 12—-15 Herring Gulls on
a winter day lost most of their captured fish to the
gulls. Schmidt (1958) gives a very vivid description
of parasitism of wintering Goosanders by Great
Black-backed Gulls in particular, while Bengtson
(1966), Nilsson (1966), Ritzel (1978), Sellin 1986)
and Berndt & Busche (1993) report observations
of kleptoparasitism by the two large gull species,
also in winter.

From the Continent, there are reports of both
Black-headed Gulls and Common Gulls parasitis-
ing Goosanders in winter. While those of Bezzel
(1958) and Neub (1970) refer to single observa-
tions, Steinbacher (1929) and Stichmann (1965)
say that this is a regular phenomenon in Common
Gulls and Black-headed Gulls, respectively, and
the latter author also describes the gull’s behaviour
in some detail.

Individual Ring-billed Gulls Larus delawaren-
sis that during a period in winter stole fish from a
group of American Mergansers tended to monopo-
lise the group (Lamore 1953), a behaviour often
seen in both Great Black-backed Gulls and Her-

ring Gulls and which is successful at small flocks
of mergansers but not at large fishing-flocks (pers.
obs.). Bergman (1960), finally, observed Herring
Gull kleptoparasitism of Goosanders in summer
and also referred to observations of Goosander
broods being parasitised by Common Gulls.

FEurasian Coot Fulica atra

Although Coots often feed on mussels in winter, [
made few observations of gulls kleptoparasitising
them. Eight of these were during December—Feb-
ruary, one in April. One involved a Common Gull,
another a Black-headed Gull and in both cases the
interaction appeared to be rather casual; in the re-
maining seven cases, Coots were parasitised by
Herring Gulls. The Herring Gulls swam among the
Coots and attacked as these brought mussels to the
surface. The Coots tried to avoid losing their prey
by a fast rush, but the limited data indicate that the
gulls were quite successful (11 out of 15 recorded at-
tacks). These data originate from southern Kattegat,
where blue mussels in shallow waters attain a larger
size than in the Sound and the Baltic, where most of
the wintering Coots are found (Nilsson 2005).
Kleptoparasitism of Coot seems to be quite
common on the Continent in winter, where either
Common Gulls or Black-headed Gulls, or both,
are the parasites. Apart from a few rather casual
observations (Pettitt 1952, Harrison and Harrison
1962, Wagner 1962, Stichmann 1965, Neub 1970,
Strunk 1975), some of which refer to the stealing
of fish, Bezzel (1958), Géroudet (1966), Jacoby &
Leuzinger (1972) and Baccetti (1987) characterise
the association between Coots and the two small
gull species as a regular phenomenon. The studies
by Géroudet and by Jacoby and Leuzinger refer
to Lake Geneva and Lake Bodensee, respectively,
where large numbers of Coot feed in winter on the
rich beds of Dreissena mussels. Jacoby & Leuz-
inger (1972) report a maximum count of 72,000
Coot on Lake Bodensee and speculate that the in-
crease in the number of wintering Common Gulls
there is a result of their obtaining Dreissena mus-
sels through kleptoparasitism (of Coots in particu-
lar). Also American Coots are parasitised by gulls
(Bartlett 1957, Riippel 1977, Grace 1980), in the
cited cases by Ring-billed Gulls; Riippel presents
photographs of the Coots’ escape method (p. 168).

Eurasian Oystercatcher Haematopus ostralegus

Only twice have I seen gulls kleptoparasitise Oys-
tercatchers in Sweden, once each in July and Au-
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gust. On both occasions the Oystercatchers were
feeding on earthworms in ploughed fields. On the
first, only three Oystercatchers were present, but
Common Gulls attacked them when they had ex-
tracted a worm. When attacked, the Oystercatch-
ers responded by running away and swallowing
the prey. They then turned around and threatened
the gull. Apparently some attacks were nonethe-
less successful. On the second occasion nine Oys-
tercatchers were spread out over a field and both
Black-headed Gulls and Herring Gulls were seen
attacking them, the former making three quick and
successful attacks when an Oystercatcher had just
extracted a worm and was about to pick it up. In
these cases the Oystercatchers were remarkably
indifferent but twice when an Oystercatcher had
already swallowed the worm when the gull arrived,
it threatened the gull and even ran after it. Also the
Herring Gulls were seen to make successful attacks
a couple of times, the Oystercatcher running away
at the approach of the gull, leaving the worm on
the ground. However, during an aerial chase the
Herring Gull was easily outflown by the Oyster-
catcher.

I have seen Black-headed Gulls steal earthworms
from Oystercatchers in North Wales in mid-winter
and find it a bit surprising that I have come across
only one literature report on this kind of parasit-
ism (Mills 1980) considering that, in certain con-
ditions, Oystercatchers relatively often search for
earthworms in grassland. In contrast, there are sev-
eral descriptions of both Common Gulls and Black-
headed Gulls kleptoparasitising Oystercatchers on
mudflats, where they steal either ragworms Nereis,
or various kinds of bivalve (e.g. Etienne and Tri-
plet 1986, Sueur 1993, Triplet 1993). The stealing
of bivalves from Oystercatchers by different spe-
cies of gull has been analysed by Ens & Cayford
(1996), who also provide several references. Also
on tidal shores in other parts of the world other
species of oystercatcher are parasitised by gulls,
African Black Oystercatcher Haematopus moquini
by Kelp Gulls Larus dominicanus (Hockey 1980),
American Oystercatcher Haematopus palliatus by
Brown-hooded Gulls Larus maculipennis, Grey-
hooded Gulls L. cirrocephalus and Band-tailed
Gulls L. belcheri (Martinez & Bachmann 1997,
Khatchikian et al. 2002).

Tinbergen & Norton-Griffiths (1964) described
how Oystercatchers breeding in a colony of Black-
headed Gulls were robbed by the gulls when they
returned with mussels to feed their young. Espe-
cially juvenile gulls engaged in the kleptoparasit-
ism. The Oystercatchers tried to escape by running
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and were not aggressive towards juvenile gulls, but
often threatened the adults. Also the Oystercatcher
chicks lost food to the gulls.

Golden Plover Pluvialis apricaria and Northern
Lapwing Vanellus vanellus

The kleptoparasitic association of Black-headed
Gulls and Common Gulls with Golden Plovers
and, in particular, Lapwings was the one most fre-
quently seen. Black-headed Gulls’ behaviour when
stealing earthworms from Lapwings was described
by Kéllander (1977), who also presented a diagram
of the seasonal occurrence of this kleptoparasitic
association in South Sweden (Kéllander 1979). The
behaviour showed a brief peak in spring when Lap-
wings occur in flocks (sometimes absent in warm
springs) and a more extended occurrence during
autumn, peaking in late September—October. Klep-
toparasitism of Golden Plovers in South Sweden
showed a similar pattern, with a peak in October,
but in spring seemed to occur only during periods
of cold weather when flocks of Golden Plovers
stopped-over (mainly in grassland).

Black-headed Gulls’ kleptoparasitism of both
Lapwings and Golden Plovers has been analysed in
great detail by Barnard & Thompson (1985), while
Kallander (2000) showed how juvenile gulls’ suc-
cess rate increased from July to November. Here
only some comparisons will be made of the success
rates of Black-headed Gulls and Common Gulls
when parasitising the two plover species.

Overall success rate when parasitising Lapwings
(a mean figure for adults and juveniles calculated
over the whole year) was 55.5% (N=12 453 at-
tacks) for Black-headed Gulls and 55.6% (N=1831
attacks) for Common Gulls, i.e. identical for the
two species. However, when parasitising Golden
Plovers, Common Gulls had a higher success
rate than Black-headed Gulls (52.0% vs 42.0%,
%>1=10.06, P=0.002, N=577 and 443 attacks, re-
spectively). This was probably due to the Common
Gull’s faster flight and perhaps also to its larger size
and therefore more scaring appearance. Adults of
both species had higher success rates than juveniles
when parasitising Lapwings (P<0.001 in both cas-
es). Also when parasitising Golden Plovers adult
Common Gulls were more proficient than juveniles
(%*1=4.36, P=0.04), but no corresponding differ-
ence was found for Black-headed Gulls, probably
because of a rather limited sample size.

I also made five observations of Herring Gulls
kleptoparasitising Lapwings. One of them was cas-
ual and like another two cases probably involved



only a single gull. However, in the morning of 20
August 1970 a number of Herring Gulls, togeth-
er with Common Gulls and Black-headed Gulls,
were spread out in a flock of Lapwings feeding in
a bare field on the island of Gotland in the Bal-
tic. The Herring Gulls attacked Lapwings that had
found an earthworm in much the same way as the
smaller gull species do and several successful at-
tacks were seen. Most of these were when the Lap-
wing dropped the worm quickly and fled; in most
aerial chases the Herring Gull gave up already after
a few metres, but a few long chases, including a
successful one, were also seen. Kleptoparasitism of
Lapwings by Herring Gulls has been mentioned in
the literature (Johnston 1945).

Curlew Numenius arquata

All but one observation of kleptoparasitism of Cur-
lews were made in late March—early April when mi-
grating Curlews were stopping over in grassland. In
two cases Common Gulls closely attended a flock of
Curlews and made a few unsuccessful kleptopara-
sitic attempts. In the others, flocks of Curlews were
feeding in grassland during cold spring weather
and were parasitised by varying numbers of Black-
headed Gulls. The gulls attacked the Curlews when
these extracted an earthworm, sometimes already
when the Curlew’s movements indicated that it had
found a worm. The Curlews used three different
methods to avoid losing prey: (1) by crouching and
pointing the bill towards the gull, a threat that usu-
ally made the gull inhibit its attack; (2) by running
away in zig-zag; and (3) by taking flight. The gulls’
success rate was ¢.15% (N=155 attacks), with both
ground attacks and aerial chases sometimes result-
ing in the gull obtaining the worm. However, the
profitability of parasitising Curlews seemed to be
low. Thus, during 120 ”gull minutes” on average a
gull obtained less than 0.1 earthworm/min or about
a third of what Black-headed Gulls can obtain by
kleptoparasitising Lapwings (Kéllander 1977). In
agreement with this, once when both Lapwings and
and a flock of Curlews were feeding in a field, all
gulls were associated with the Lapwings and none
with the Curlews.

In South Sweden gull kleptoparasitism of Cur-
lews is probably restricted to cold periods during
the spring migration period which make Curlews
stop over and feed in grassland. In such a situa-
tion, Arnell (1981) observed kleptoparasitism by
Common Gulls of a large Curlew flock in South
Central Sweden in early May. However, in the Cur-
lews’ wintering areas in western Europe, where
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Figure 1. Number of days in each half-month period on which
Black-headed Gulls or Common Gulls were seen kleptopara-
sitising Common Starlings. Most spring observations refer to
parasitism of flocks of Starlings stopping over on migration,
while most autumn observations were made in connection
with farming operations.

Antal dagar i varje halvmdnadsperiod som skratt- eller fisk-
mdsar sdags kleptoparasitera starar. De flesta vdrobservatio-
nerna gjordes da starar rastade under vdrstricket medan

flertalet hostobservationer gjordes i anslutning till jord-

bruksaktivitet.

large flocks may be seen foraging in fields, this
form of kleptoparasitism is probably more com-
mon even though this does not seem to be reflected
in the literature. Thus, I have seen kleptoparasitism
inland in winter in both North Wales and the Neth-
erlands. Kleptoparasitism of Curlews on mudflats
has, however, been mentioned by Ens et al. (1990)
and Sueur (1993).

Other waders

A few times Black-headed Gulls were seen stealing
earthworms from Wood Sandpiper Tringa glareola
and Ruff Philomachus pugnax on flooded meadows,
but this kleptoparasitism was purely opportunistic
in the sense that the gulls were not monitoring the
feeding activities of the waders in the way they do
when parasitising Lapwings or Golden Plovers but
were feeding on their own and attacked only when
a bird close to them had found a worm. Stealing at-
tempts directed at Ruffs had low success, the Ruff
running quickly in zig-zag; those directed at Wood
Sandpipers were few but were more successful be-
cause the sandpiper immediately dropped its prey.
Calvario et al. (1984) saw seven adult Black-
headed Gulls successfully stealing earthworms
from Ruffs on a flooded meadow north of Rome
in March, and Payne & Howe (1976) described a
situation in which Dunlin Calidris alpina and Grey
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Figure 2. The proportion (%) of successful kleptoparasitic
attacks by Black-headed Gulls on Common Starlings in
relation to the size of the Starling’s earthworm prey. Data
were collected on a cold day in April when a large flock of
Starlings was feeding in a field of winter wheat. N = 111
attacks.

Andelen attacker av skrattmds mot starar, ddr mdsen lycka-
des stjdla starens daggmask, i relation till maskens storlek.
Data firdn en kall dag i april, da en stor starflock fodosokte
pd en aker med hostvete. N = 111 attacker.

Plover Pluvialis squatarola were feeding on earth-
worms in a recently flooded ploghed field and were
parasitised by Ring-billed Gulls and Bonaparte’s
Gulls Larus philadelphia. In this case, the gulls
were not foraging on their own but were monitor-
ing the feeding activities of the waders, attacking
them, mostly successfully, when they had found
an earthworm. I have seen Black-headed Gulls rob
Black-tailed Godwits Limosa limosa of earthworms
on flooded grass in northwestern England in win-
ter, the gulls’ success rate being at least as high as
when parasitising Lapwings. Black-headed Gulls
also had a high success rate (57%) when steal-
ing red swamp crayfish Procambarus clarkii from
Black-tailed Godwits (Amat & Aguilera 1990).

On mudflats, gulls may parasitise different spe-
cies of wader. Sueur (1993) analysed the factors
determining the gulls’ choice of host and found the
proportion of annelids, especially Nereis diversico-
lor, to be the most important one. Gulls had a 50%
success rate when parasitising Bar-tailed Godwits
Limosa lapponica versus 18% when parasitising
Redshanks Tringa totanus. Also Vader (1979) re-
ported high success rates (25—75%) for Common
Gulls robbing Bar-tailed Godwits of lugworms
Arenicola marina.
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Fieldfare Turdus pilaris and Redwing T. iliacus

Parasitism of Fieldfares (and occasionally of Red-
wings) by Black-headed Gulls was recorded on
only 13 days, all but one in April, and was associ-
ated with cold weather making Fieldfares stop over
in great numbers on grass. This cn be compared
with observations of gull-Lapwing kleptoparasit-
ism on more than 100 days and of gull-Starling
parasitism on more than 40 days, during the same
period in spring. The gulls would either circle over
foraging Fieldfares and dive towards birds that had
extracted an earthworm or stand alert in the flock
waiting for a thrush finding a worm. Both methods
sometimes resulted in a positive attack, but Field-
fares behaved very nervously when gulls circled
above them and often took to the wing when a gull
flew low over them. Kleptoparasitic attempts re-
sulted in aerial chases of varying length. Positive
attacks were recorded on both Fieldfares and Red-
wings, but despite the fact that earthworms were
often very large, the gulls’ energy gain seemed to
be low. Thus, during 30 minutes ten black-headed
gulls made only 15 positive attacks, or 0.05/gull/
min.

Kleptoparasitism of thrushes has been mentioned
occasionally in the literature (Anon. 1952, Vernon
1972, Burgess 1974). The last author saw Black-
headed Gulls scattered among Fieldfares on short
grass attempting to steal earthworms from them;
their success rate was, however, relatively low.

Corvids Corvus spp.

Opportunistic attacks by Common Gulls on West-
ern Jackdaws Corvus monedula and Rooks C. frugi-
legus that had found an earthworm were sometimes
seen, in particular in connection with ploughing
operations. Normally I paid these little attention,
but none of eight recorded attacks on Jackdaws
and 15 on Rooks was successful. I have found no
references to this kind of kleptoparasitism, possi-
bly because most observers have regarded it rather
uninteresting. Andersson (1971) described how
Common Gulls wintering in Lund, South Sweden,
apparently to a great extent subsisted on stealing
bread from Jackdaws. The gulls circled over the
buildings and attacked Jackdaws that had brought
a piece of bread to a roof or chimney to dismember
it. No doubt this behaviour is widespread in those
towns and cities in South Sweden where Common
Gulls winter.



Common Starling Sturnus vulgaris

Starlings were subjected to kleptoparasitism by
Common Gulls and Black-headed Gulls mainly in
two very different situations. One was during cold
spells in early spring when Starlings formed dense
feeding flocks. About 75% of spring observations
were of this kind and about 60% of these were on
grass. The other situation was in autumn on agri-
cultural land, mostly in connection with farming
operations, especially ploughing (Figure 1). Of the
autumn observations, more than half were of the
latter kind, with another 40% in fields that had al-
ready been ploughed or harrowed (when Starlings
mostly fed there together with Lapwings and some-
times also Golden Plovers).

In the first situation, i.e. when gulls parasitised
dense flocks of Starlings in spring, they used two
different methods to steal earthworms. Either they
stood or walked in an alert posture within the flock
of Starlings and, when a Starling extracted a worm,
either ran or flew quickly towards it. The Starling
tried to avoid the attack by running or flying a short
distance, in both cases making sharp turns. Some-
times such attacks resulted in an aerial chase of
varying length. The other method that gulls used
was to circle low above the Starling flock and at-
tack from the air, the Starling’s escape behaviour
being the same.

In autumn, gull kleptoparasitism of Starlings
appeared to have a more opportunistic character.
During ploughing operations, when the plough
had passed, gulls settled waiting for the plough to
return. By contrast, Starlings, when present, con-
tinued finding earthworms in the furrows and were
then attacked by the gulls. However, also in other
situations when gulls and Starlings were feeding
in the same fields, gulls tried to steal earthworms
from them.

As in other kleptoparasitic associations, the par-
asite’s success rate was dependent on the size of
the prey and consequently on the host’s handling
time. Figure 2 illustrates this with data collected on
a cold day in April when Black-headed Gulls were
engaged in an intense kleptoparasitism of a large
flock of Starlings on young winter wheat.

Overall a third of all recorded attacks over the
years (N=950 for the two gull species combined)
were successful, but this figure tells us rather little,
because the efficiency of the two types of attack dif-
fered greatly. Thus 38.4% of long aerial chases by
Black-headed Gulls were successful and 44.1% of
those of Common Gulls vs only 15.8% and 18.7%,
respectively, of attacks on foot or after a short aeri-

al chase, two highly significant differences (Black-
headed Gull: ¥%;=11.43, P=0.001, N=152); Com-
mon Gull: x%;=14.95, P<0.001, N=263). Long
aerial chases often lasted half a minute, sometimes
more, when the Starling tried to escape its follower
by rising in the air or making quick turns when the
gull caught up. When Starlings managed to keep
their worm after a long chase they showed a pro-
nounced tendency to return to the flock to consume
it. This meant that they were often intercepted by
the gull and the chase continued. On a few occa-
sions in spring Starlings that had found a worm
flew into tall grass to eat it undisturbed, and in one
instance Starlings escaped a few times from chas-
ing Black-headed Gulls by perching in shrub.

On a cold day in late March a single Herring Gull
that had associated with Common Gulls, Black-
headed Gulls, Lapwings and Starlings was seen
to make two unsuccessful attempts to steal earth-
worms from Starlings.

Despite that kleptoparasitism of Starlings ap-
pears to be relatively common, I have found no
literature records of this behaviour in a natural situ-
ation. Neither do Brockmann & Barnard (1979) in
their review of kleptoparasitism in birds mention
Starlings as hosts of Common Gulls or Black-head-
ed Gulls. However, at a refuse dump in New Jersey,
Burger & Gochfeld (1979) studied age differences
in the kleptoparasitism of Starlings by Ring-billed
Gulls.

Discussion
Types of interspecific kleptoparasitism

In the above account I have used the terms ’oppor-
tunistic’ and ’regular’ to characterise interspecific
kleptoparasitic interactions. Opportunistic steal-
ing of food occurs when different species forage in
close proximity for reasons other than making klep-
toparasitism possible. Often this means that two or
more species are attracted to the same rich source
of food, for instance earthworms made available
behind a plough. In such situations, the presence
of a prey item in the bill of another individual may
trigger an attempt at stealing it. Although this kind
of food stealing may increase the kleptoparasite’s
energy gain, it is less interesting than regular klep-
toparasitism in which the kleptoparasite recognises,
and associates with particular host species, at least
when the latter are actively foraging. Examples are
Common Gulls and Black-headed Gulls associat-
ing with Lapwings and Golden Plovers, Herring
Gulls with Eiders and Great Black-backed Gulls
and Herring Gulls with Cormorants and mergan-
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sers. In these cases the kleptoparasite apparently
has learnt to associate the host species or its feed-
ing activity with potential food.

Another feature that characterises regular klep-
toparasitism is that, in contrast to opportunistic
food stealing, the kleptoparasite does not normally
search for any food itself but relies on the host’s
food finding ability. One could argue that the two
types of kleptoparasitism only represent the end-
points of a continuum rather than a clear dichotomy.
For instance, situations exist when a kleptoparasite
combines self-feeding and food stealing (e.g., Ens
et al. 1990), but field studies have shown that this
is normally not the case (e.g. Payne & Howe 1976,
Kallander 1977, Buckley 1987) and has also been
shown theoretically not to be an optimal strategy
(Broom & Ruxton 1998). Opportunistic and regu-
lar kleptoparasitism therefore seem to be useful
terms for describing kleptoparasitic interactions.

In what situations does interspecific
kleptoparasitism occur?

Disregarding other benefits and costs, one would
expect interspecific kleptoparasitism to oc-
cur whenever the kleptoparasite’s net intake rate
through kleptoparasitism is greater than by its use
of other feeding methods. Obvious examples are
when hosts (e.g. Cormorants, diving ducks) make
food available that would otherwise be out of reach
for the kleptoparasite or when hosts (Lapwings,
Golden Plovers, Oystercatchers) are much more
efficient than the parasite at detecting hidden prey.
In addition, kleptoparasitism should be expected
to occur in situations of absolute or relative food
scarcity (Furness 1987), a notion that is supported
by the observation that several of the associations
described in this paper occurred in harsh winter
conditions or during cold spells in spring (for other
examples of temporary food scarcity increasing the
incidence of kleptoparasitism, see Oro & Martinez-
Vilalta 1994, Oro 1996, Beintema 1997).

Because of inferior competitive ability and poor-
er food finding ability (e.g. Greig et al. 1983), food
scarcity may strike juveniles harder than adults.
Kleptoparasitism should therefore be a more com-
mon feeding method in young birds, as also found
in some studies (Verbeek 1977, Rockwell 1982,
Steele & Hockey 1995). At a site where both adult
and juvenile Black-headed Gulls kleptoparasitised
different hosts, Amat & Aguilera (1990) found that
juveniles attacked less profitable hosts more often
than adults did, probably an effect of competition
between the age classes. In many situations, how-
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ever, competition between the age classes of Black-
headed Gulls seems to be reduced by differential
daytime distribution (Kéillander & Rosenkvist
2000), rather than by use of different foraging
methods, and so far I have found no difference in
the frequency with which the two age classes klep-
toparasitise Lapwings in South Sweden.

Factors affecting the kleptoparasite’s success rate

Apart from factors such as the host’s ability to de-
fend its food or to evade an attack, a kleptopara-
site’s success is dependent on the size or handling
time of the prey taken by the host. These two vari-
ables are normally positively correlated (Amat &
Aguilera 1990, Ens et al. 1990; for an exception,
see Steele & Hockey 1995) and have been shown to
influence both the host’s risk of being attacked and
the risk of losing the prey (e.g., Hopkins & Wiley
1972, Hulsman 1976, Brockmann & Barnard 1979,
Barnard & Thompson 1985, Hackl & Burger 1988,
Amat & Aguilera 1990, Steele & Hockey 1995,
Ratcliffe et al. 1997; but see Dunn 1973, Hulsman
1984).

A large prey should be worth more than a small
prey to both the kleptoparasite and the host. One
would therefore expect the kleptoparasite to spend
more effort trying to sequester a large prey and the
host more effort trying to keep it. This may be the
reason why Cormorants and mergansers struggle
hard to retain big fish and why aerial chases by
gulls of Starlings carrying big earthworms may last
for more than a minute.

One way to increase one’s gain from kleptoparasit-
ism is to defend the hosts (or an area where hosts are
feeding) from other kleptoparasitic individuals. This
strategy has been observed in different kleptoparasit-
ic associations: Herring Gulls and Whooper Swans
(Kaéllander 1975), gulls and Eiders (Ingolfsson 1969,
Prys-Jones 1973), Herring Gulls and Tufted Ducks
(this study), Black-headed gulls and Lapwings (Kal-
lander 1977, Barnard & Thompson 1985), Common
Gulls and Oystercatchers (Triplet & Etienne 1986),
Common Gulls and Bar-tailed Godwits (Vader
1979), Ring-billed Gulls, Bonaparte’s Gulls and
Grey Plovers, Dunlin (Payne and Howe 1976). Great
Black-backed Gulls often try to monopolise fishing
flocks of Cormorants or Goosanders and manage to
do so when these are small. However, at large fishing
flocks they fail to do so, but frequent intraspecific
aggression tends to result in some spacing of the
gulls. This spacing does not, however, prevent many
gulls from simultaneously attacking the same host

(pers. obs.).



Success rate as an index of the profitability of
kleptoparasitism

In this paper, I have presented data on the success
rates recorded for kleptoparasitic attacks on vari-
ous hosts by the four gull species treated. Is success
rate a good index of the profitability of kleptopara-
sitism? Isn’t the relevant measure the parasite’s net
energy gain per unit of time? The answer to the sec-
ond question is ’yes’. However, there seems to exist
a positive relationship between the kleptoparasites’
success rate and how frequently different asso-
ciations occur. For instance, for the most frequent
kleptoparasitic association in South Sweden, that
between gulls and Lapwings, overall success rate
was as high as 55 percent. In contrast, gulls’ suc-
cess rate when kleptoparasitising Curlews was only
¢.15% and this association was observed less than
ten times. Although other factors, notably the ener-
gy content of the prey, may influence the frequency
with which different associations occur, a positive
relationship between success rate and frequency of
occcurrence suggests that success rate may be used
as a substitute for net energy intake rate or the prof-
itability of the kleptoparasitic feeding method.

Is kleptoparasitism important in the feeding
ecology of the four gull species in South Sweden?

Apart from the widespread kleptoparasitic asso-
ciation of Black-headed Gulls and Common Gulls
(especially the former) with Lapwings and Golden
Plovers, which may allow the gulls to subsist on
food stealing alone (Kéllander 1977), superficially
kleptoparasitism would often seem not to be very
important in the gulls’ economy compared with
other feeding methods. Thus, the number of gulls
engaged in kleptoparasitism of diving ducks along
the coasts was normally very small in relation to
that found in fishing harbours and at refuse dumps.
However, this observation does not demonstrate
that kleptoparasitism is an unimportant feeding
method. First, it may be important for certain seg-
ments of a gull population. Second, as pointed out
repeatedly above, the incidence of kleptoparasit-
ism increases during periods of food scarcity and
it is during such periods its importance should be
evaluated. It is suggestive that some 20-30 Great
Black-backed Gulls at Lake Vombsjon appear to
base their economy in winter on stealing fish from
the large flocks of Cormorants and Goosanders.

Regional differences

The literature reviewed above shows that in winter
some species, which in South Sweden are parasit-
ised by one or both of the two large gull species and
not, or only rarely, by Common Gulls and Black-
headed Gulls, seem to be used as hosts by the latter
two species quite regularly in Continental Europe.
Examples are Goosander, Tufted Duck and Coot.
The main reason for this difference probably is that
relatively few Common Gulls and Black-headed
Gulls winter in Sweden, where Herring Gulls dom-
inate numerically during the cold season. In South
Sweden competition with the large gull species
may also make kleptoparasitism less profitable for
the smaller gulls, which in stead tend to feed in ur-
ban environments, such as at park ponds, etc.
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Sammanfattning

Uppsatsen behandlar fyra masfaglars (skrattmas,
fiskmas, gratrut och havstrut) stold av foda fran
andra arter, s.k. kleptoparasitism. Den baseras pa
iakttagelser gjorda i sddra Sverige, fraimst Skéne,
frén slutet av 1950-talet till dags dato och kan ses
som en slags katalog dver kleptoparasitism hos de
nimnda masarterna. Utgangspunkt for redovis-
ningen dr de vérdarter, som de behandlade méasfa-
gelarterna setts utnyttja. Uppgifter presenteras om
sdsongsmaissig forekomst av den aktuella formen
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av kleptoparasitism, parasitens attackbeteende och
virdartens metoder att undga att forlora sitt byte. I
flertalet fall redovisas ocksé kleptoparasitens fram-
géng, dvs andelen lyckade st6ldforsok av samtliga
gjorda, uttryckt i procent. For varje virdart refe-
reras ocksa relevant litteratur, som behandlar oli-
ka masarters utnyttjande av denna. I den foljande
svenska sammanfattningen har dock dessa littera-
turreferenser uteslutits. Férekomsten av kleptopa-
rasitism mot de olika vérdarterna i sddra Sverige
sammanfattas i ett Appendix, som ocksé innehaller
uppgifter om parasiternas attackframgang.

Virdarterna och de masarter som setts
utnyttja dem

Skiggdopping

Flertalet observationer harror fran Vombsjon, dir
upp mot 2000 skdggdoppingar fodosoker under
senhdsten. Framfor allt fiskmds, men i ringa man
ocksa skrattmas och gratrut, associerade sig regel-
bundet med fiskande doppingar. De mindre arterna
torde i huvudsak ha utnyttjat fisk, som pressats upp
mot ytan av doppingarnas dykaktivitet, men attack-
er av fiskmés mot doppingar med fisk iakttogs ock-
sd, dock med 1ag framgang (tva lyckade av totalt 18
attacker). I Centraleuropa tycks kleptoparasitism
fran fisk- och skrattmdsars sida mot dvervintrande
skdggdoppingar vara vanlig pa vissa lokaler.

Storskarv

Savil solitdrt fiskande skarvar (vid kusten) som
flockfiskande (savil vid kusten som i insjdar) utsat-
tes regelbundet for kleptoparasitism fran gra- och
havstrutar. Speciellt de stora fiskeflockar, som re-
gelbundet kunde ses utanfor Falsterbo om hésten, i
Skélderviken under vintern, och i Vombsjon under
framf6r allt senhOst och vinter, attraherade stora
méngder trutar. Avstdnden var dock oftast for stora
for att trutarnas framgéng skulle kunna avgoras.
Dirtill kom att en skarv med fisk ofta attackerades
samtidigt av flera trutar, vilket resulterade i ett virr-
varr av vingar. Materialet frdn Vombsjon antyder
dock att cirka 20% av alla attacker var lyckade,
savil for gra- som havstrut (N=81 attacker). Un-
der skarvfiskena var forsok till inomartsparasitism
mycket vanliga. Nér skarvar, som kommit upp med
en stor fisk och ruschande 6ver vattenytan forsokte
undkomma f{orféljande artfrdnder, utloste detta
néstan alltid attacker fran trutarnas sida.
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Sdngsvan

Hur sangsvanar, som livnirde sig pa sandmusslor
Mpya arenaria vid Oresundskusten, parasiterades av
gratrutar har tidigare beskrivits (Kéllander 1975).
Trutarnas ofta mycket héftiga angrepp pé svanarna
resulterade i ndra hilften av fallen (N=504) i att
truten erdvrade bytet.

Vigg och bergand

Vintertid vervintrar viggen talrikt (och berganden
tdmligen sillsynt) langs skanekusten, dir den i stor
utstrackning tycks utnyttja bldmusslor. Viggen &r
emellertid vintertid i huvudsak nattaktiv, men an-
delen viggar som dyker, 6kar med sjunkande tem-
peratur. I konsekvens hidrmed foreligger de flesta
iakttagelserna av kleptoparasitism frén kérva vin-
terperioder. Till skillnad fran pa kontinenten, dar
savil fisk- som skrattmas utnyttjar viggar, parasite-
rades viggarna lidngs skanekusten néstan uteslutan-
de av grétrutar, vilka 1ag utspridda i viggflockarna
och attackerade faglar som kom upp med musslor
i ndbben. Viggarna forsokte undkomma genom att
dyka, varvid de ofta sléppte sitt byte. I mer &n half-
ten av de observerade attackerna lyckades gratru-
ten stjdla musslan.

Ejder

Associeringen av framfor allt gratrut (mera séllan
havstrut) med ejder var en av de vanligast fore-
kommande och iakttogs under alla ménader, fraimst
dock under perioder d4 ejdrarna upptrddde i storre
flockar, som under vintern och véarstracket. Gratrut
sags kleptoparasitera ejder ungefar 10 génger of-
tare 4n vad havstrut gjorde. Aven om trutar nigra
fa ganger sdgs stjéla fisk (och fiskrens) fran ejder,
var ejdrarnas viktigaste foda utan tvivel blamuss-
lor. Gratrutarnas framgéng vid stold av musslor var
ganska hog, 38,5% (N=325 forsok). Trutarna for-
sokte ofta monopolisera en grupp dykande ejdrar
eller en del av en stérre flock, nagot som beskrivits
ocksé fran Scotland och Island.

Sjoorre och svirta

Jag gjorde endast en iakttagelse vardera av klep-
toparasitism av svirta (en mindre flock gratrutar,
som attackerade en flock aktivt dykande svirtor
utanfor hallandskusten i slutet av juni) och sjdorre
(tva grétrutar, som bevakade en flock pa Skéildervi-
ken vintertid). Sannolikt forekommer kleptoparasi-
tism av dessa arter oftare dn vad mina iakttagelser



antyder, men béada arterna haller foretradesvis till
langt fran kusten (Nilsson 2005), vilket forsvéarar
observationer.

Knipa

Knipflockar bevakades ganska regelbundet vinter-
tid av gritrutar, 4tminstone under kirvare forhllan-
den. Trutarna sam omkring bland kniporna och at-
tackerade dé dessa kom upp med byte. Framgangen
var dock lag, 7%, om tre attacker mot knipor som
fangat fisk utesluts. Manga ganger sags trutar ligga
i knipflockar och uppmaérksamt folja knipornas f6-
dosok men utan att attackera. Anledningen hértill
och till den generellt 1dga framgangen var sikerli-
gen att knipan normalt lever pa forhallandevis smd
byten, vilka snabbt kan sviljas.

Storskrak, smaskrak och salskrak

Under senhdsten upptrader mycket hoga antal av
storskrak i flera Syd- och Mellansvenska sjoar.
Hogstasiffror om 25 000 individer har rapporterats
frén Roxen (Druid & Tranesjo 1995) och 13 000 i
Asnen (O. Bondesson i brev). P4 dessa platser bil-
dar de fiskeflockar om ibland &tskilliga tusen faglar.
Dessa attraherar regelbunder trutar, som forsoker
stjdla fisk. Ocksd smdskraken bildar ibland stora
ansamlingar. Sa dr t.ex. fallet utanfor Mékldappen
vid Falsterbo i september—oktober (Roos 1982).
Ocksa dessa fiskeflockar attraherar stora méngder
kleptoparasiterande trutar. Vintertid &r bada arter-
na tdmligen talrika lings de sydsvenska kusterna,
vanligen med storskrakarna ndrmast stranden och
smaskrakarna ldngre ut.

Savidl stor- som sméskrakar parasiterades av
bade havstrut och gratrut, med havstrutar oftare
associerade med storskrakar, och gratrutar oftare
med smaskrak, en skillnad som ér statistiskt sdker-
stilld (P<0,001; vinterdata fran Skanes sydkust,
dir bada trutarterna forekommer tillsammans).
Béde havstrut och gratrut hade hogre framgéng vid
parasitism av storskrak dn vid parasitism av sma-
skrak (P<0,03 resp. P=0,05). Havstrut hade hogre
framgang (53%, N=102 attacker) dn gratrut (28%,
N=158 attacker) vid attacker mot storskrak medan
ingen skillnad upptécktes vid attacker mot sma-
skrak, men antalet havstrutsattacker mot smaskrak
var lagt. Vid Vombsjon sdgs ocksa en del attacker
av fiskmas mot flockfiskande storskrakar, dock
med lag framgéng (tva av 18 attacker).

Vid kusten upptrddde trutars kleptoparasitism
av storskrak i stor utstrdckning under kdrva vin-
terférhéllanden, da storskrakarna koncentrerades

till isfria omraden. Under den stringa kylan i fe-
bruari 1985 fiskade exempelvis storskrakar talrikt
i Ystad hamn, som holls 6ppen av de stora Polen-
farjorna. Sévél inomartsparasitism som parasitism
fran havs- och gratrutars sida var mycket intensiv.
Skrakar forsokte vanligen undga att forlora sin fisk
genom en snabb rusch lings vattenytan, forfoljda
bade av artfrdnder, vilka t.o.m. kléttrade pa ryg-
gen av den flyende skraken, och av trutar. Trots att
havstrutar endast utgjorde 20% av hamnens trutar,
lade de beslag pa 88% av den fisk som stals fran
skrakarna. Dels tog de ofta dver positionen ndrmast
en flyende skrak fran en gratrut, dels tvingade de
grétrutar att ge ifran sig stulna fiskar.

Sothona

Atta av nio iakttagelser av parasitism mot sot-
hons skedde under december—februari och sju av
dem rorde gratrutar. I de aktuella fallen dok sot-
honsen efter musslor och trutarna sam bland dem
och attackerade nér en sothéna kom upp med en
mussla. Sothdénsen forsokte undkomma genom att
rusa langs vattenytan, men 11 av 15 registrerade
attacker var framgangsrika.

Strandskata

Blott tva ganger iakttog jag kleptoparasitism mot
strandskator, 1 juli respektive augusti. Vid bada
tillfallena letade strandskatorna daggmask pa bara
dkrar. Vid det ena tillfdllet sdgs fiskmésar gora ett
antal attacker mot tre strandskator, vid det andra
var nio strandskator utspridda Gver en aker och at-
tackerades av sdvil skrattmdsar som gratrutar nér
de funnit maskar. Nidr en strandskata attackerades
av en gratrut sprang den undan och ldmnade mas-
ken kvar pa marken, men vid nagra tillfallen lyfte
den med masken varvid den snabbt flog ifrdn den
forfoljande truten. Strandskator, som lyckats svélja
sitt byte, hotade attackerande skrattmésar. Lyckade
attacker sags vid bada de nidmnda tillfallena, men
inget matt pd masfiglarnas framgang kan ges.

Ljungpipare och tofsvipa

Skratt- och fiskmasars utnyttjande av framfor allt
tofsvipor, men ocksé i stor utstrackning av ljungpi-
pare, var den mest utbredda formen av kleptopara-
sitism i Sydsverige och forekom frekvent pa aker-
mark och permanent grasmark. Den kunde ses frén
sensommaren till dess de bada pipararterna lamnat
landet, med en topp i Skéne i slutet av september
och under oktober. Kleptoparasitism var vanlig
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kalla varar, da tofsvipor rastade i flock, medan den
under varma varar, da tofsviporna snabbt spred ut
sig pd hickningsreviren, kunde saknas helt. Para-
sitism mot ljungpipare om véren verkade ndstan
uteslutande férekomma under kyliga perioder, da
ljungpipare rastade pa griasmarker. Beteendet har
tidigare bade beskrivits och analyserats i detalj.

Skratt- och fiskmdsar hade identisk framgéng
vid parasitism av tofsvipor (55%), medan fiskma-
sar (52%) var effektivare dn skrattmasar (42%) vid
parasitism av ljungpipare (P=0,002). Gamla méasar
hade hogre framging &n unga maésar, en skillnad
som till stor del utjimnades under hstens gang.

Ytterligt f4 ganger sags dven gratrutar parasitera
pa tofsvipor. Vid en av dessa var gratrutarna ut-
spridda bland tofsviporna pd masmanér och attack-
erade vipor som funnit en mask. Sddana attacker
blev framfor allt lyckosamma nédr vipan lamnade
masken pa marken och sprang undan, medan fram-
géngen var mycket sdmre vid luftjakter.

Storspov

Nastan samtliga iakttagelser gjordes under kalla
varar, da storspovflockar rastade pa grasmark. I
flertalet fall var den parasiterande arten skrattmas,
blott i ett fall fiskmés. Masarna attackerade storspo-
var ndr dessa halat upp en mask eller ibland redan
ndr spovens rorelser visade att den var i fard med
detta. Storspovarna anvinde tre olika metoder for
att undga att forlora sitt byte: (1) huka sig och rikta
nibben mot mdsen; (2) springa undan i zig-zag;
och (3) ta till vingarna. Bade attacker pa marken
och luftjakter resulterade ibland i att masen lycka-
des stjdla masken (15% av fallen, N=155). Utbytet
av att parasitera storspovar var dock lagt jaimfort
med att parasitera tofsvipor. Under 120 ”masminu-
ter” erholl varje mas i medeltal blott 0,1 daggmask
att jamforas med 0,27 maskar vid parasitism av
tofsvipor.

Andra vadare

Négra i gdnger iakttogs “opportunistiska” forsok
av skrattmasar till st6ld av daggmaskar fran brusha-
nar och gronbenor pa dversvimmade dngar. Brus-
hanarna rdddade dock sina byten genom att snabbt
springa undan i zig-zag, medan gronbenorna ome-
delbart sldppte masken da de attackerades.

Bjorktrast och rédvingetrast

Under 12 dagar om véren, alla utom en i april, no-
terades skrattmésparasitism av bjorktrastar (och
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tillfalligtvis ocksa rédvingetrastar). Detta skedde
i samband med koldperioder, da trastarna rastade
i stora flockar pa grasmark. Mésarna cirklade an-
tingen lagt dver de fodosdkande trastarna eller stod
utspridda och bevakade dem uppmaérksamt. I det
forra fallet dok de snabbt ned ndr en trast halade
upp en daggmask, i det senare fallet gjorde de en
snabb anflygning. Béda resulterade ibland i att m4-
sen lyckades erdvra masken. En del attacker gav
upphov till 1anga luftjakter. Trots att de stulna mas-
karna var mycket stora, torde mésarnas utbyte ha
varit ganska lagt, ndmligen 0,05 mask/mds/min.

Krakfaglar

”Opportunistiska” attacker av fiskmésar mot kajor
och rékor, som funnit maskar, sags ganska ofta i
jordbrukslandskapet, men jag bedomde dem som
ganska ointressanta. Av denna anledning registre-
rades utgangen vid endast atta av attackerna mot
kaja och 15 mot raka; i samtliga fall blev de resul-
tatlosa.

Stare

Starar utsattes for kleptoparasitism av fisk- och
skrattmasar i tva helt olika situationer, dels i sam-
band med koldinbrott om véren, da stararna under
fodosoket klumpade ihop sig i tita svirmar framfor
allt pa grasmark, dels i jordbrukslandskapet under
hela hosten och i synnerhet i samband med pldj-
ning och harvning (Figur 1). Nir mésarna utnytt-
jade tita starsvdrmar om varen anvinde de endera
av tva metoder. Antingen flog de lagt 6ver flocken
och dok ned mot starar som funnit en mask eller
sd stod eller gick de inne i starflocken och gjorde
korta anflygningar mot starar med mask. Stararna
a sin sida forsokte undkomma genom att springa
eller flyga undan och i bada fallen goéra tvira kast.
Ibland resulterade mdsarnas stoldforsok i ldnga
luftjakter. Sddana var ocksé vanliga i andra situa-
tioner, savél var som host.

Hostetid iakttogs attacker mot starar ofta i sam-
band med pldjning. Nér plogen passerat upphdrde
efter en stund masarnas sokande efter maskar med-
an starar, nir sidana fanns med, fortsatte att finna
maskar bland tiltorna. De attackerades dé av masar.
Ocksé i andra situationer nir starar fodosokte pa
bara dkrar, ofta tillsammans med maésar, tofsvipor
och ibland ocksa ljungpipare, utsattes de for klepto-
parasitism frén mésarnas sida. Masarnas framgéng
berodde mycket pd omstindigheterna. Langa luft-
jakter var positiva (fran masens synpunkt) i 38%
av fallen (skrattmas) respektive 44% (fiskmés) mot



endast 16-19% av attacker till fots eller efter en
kort anflygning.

Liksom vid andra former av kleptoparasitism
hade bytesstorleken en mycket stor inverkan pa
kleptoparasitens framgéng. Mésarnas framgéng var
storre da stararna hanterade storre byten (Figur 2).

Diskussion

Tvd former av kleptoparasitism mellan arter?

Jag har valt att skilja mellan “opportunistisk”
och “reguljar” kleptoparasitism. Den forra dr nir
olika arter utnyttjar samma slags foda och fodoso-
ker tillsammans, som exempelvis i anslutning till
jordbruksredskap. Nar en fagel da finner ett storre
byte, kan det vara 16nsamt for en annan individ
att forsoka stjdla bytet (“tillfallet gor tjuven”). Av
storre intresse dr de fall, ddr kleptoparasiten up-
penbarligen lért sig att kéinna igen vissa vérdarter
och associera sig med dessa, dtminstone nér dessa
fodosoker aktivt. Exempel ar skratt- och fiskma-
sars utnyttjande av tofsvipor, gritrutars av ejder,
samt havs- och gratrutars av skarvar och skrakar.
Reguljir parasitism kombineras normalt inte hel-
ler med nagot eget aktivt fodosok fran parasitartens
sida utan den forlitar sig pa virdartens forméga att
finna byten (Payne & Howe 1976, Kéllander 1977,
Buckley 1987; for ett exempel pd motsatsen, se Ens
et al. 1990).

I vilka situationer forekommer kleptoparasitism
mellan arter?

Generellt skall man forvénta sig att kleptoparasi-
tism skall forekomma nér utbytet av parasitismen
dr storre dn av andra fodosoksmetoder. Sadana si-
tuationer kan vara nér en vardart gor foda tillgéng-
lig, vilken parasiten eljest inte skulle ha tillgang till
(dykande faglar, vilka nar foda pd mycket storre
djup &n madsar och trutar) eller nir vérdarten ar
langt skickligare &n parasiten pa att uppticka dold
foda (tofsvipor, ljungpipare, strandskator). Klep-
toparasitism skall framfor allt forvantas under pe-
rioder av fodoknapphet (Furness 1987), ndgot som
stods av att manga av de hér redovisade fallen fo-
rekom under kérva vinterforhéllanden eller under
kalluftsinbrott under varen.

Vilka faktorer paverkar en kleptoparasits
framgdng?

En viktig faktor, som paverkar en kleptoparasits
framgang, dr bytets storlek eller hanteringstid (dvs

den tid det tar fran det vdarden finner bytet tills det
kan sviljas). Dessa tva variabler dr oftast positivt
korrelerade, 4ven om det kan finnas enstaka undan-
tag. Ett bytes storlek har visats paverka savil risken
att en vérd skall attackeras som risken att den skall
forlora sitt byte.

Ett sdtt att 0ka sin framgang vid kleptoparasitism
kan vara att forsvara ett antal virdar (eller ett omra-
de, dér virdarna fodosoker), ndgot som iakttagits i
ett flertal kleptoparasitiska sammanhang (bl.a. gra-
trutar och sangsvanar, Kéllander 1975; trutar och
ejdrar, Ingolfsson 1969, Prys-Jones 1973; gratrutar
och viggar, detta arbete; skrattmésar och tofsvipor,
Kaillander 1977, Barnard & Thompson 1985; fisk-
masar och strandskator, Triplet & Etienne 1986;
fiskméasar och myrspovar, Vader 1979).

Kan andelen lyckade attacker anvindas som ett
mdtt pd metodens lonsamhet?

I denna uppsats har jag presenterat en del data pa
hur stor andel av forsoken till kleptoparasitism, dér
den parasiterande arten lyckats stjdla bytet fran
viirden. Ar detta ett bra mitt pd metodens 16nsam-
het? Borde man inte i stillet jamfGra nettoutbytet
av kleptoparasitism med motsvarande for andra
fodosoksmetoder? Det senare vore sékert att fore-
dra, men det faktum att det tycks finnas ett positivt
samband mellan hur ofta en viss typ av kleptopa-
rasitism upptrader och kleptoparasitens framgang,
matt som procenten lyckade attacker, gor att det se-
nare mattet antagligen med fordel i ménga fall kan
anvdndas som en ersittning for det mer svarmatta
nettoutbyte.

Ar kleptoparasitism viktig i de fyra mdsarternas
ndringsekologi?

Forst kan konstateras att skrattmdsar under vissa
arstider tycks kunna livnira sig uteslutande genom
att parasitera pa tofsvipor. Ytligt betraktat forefal-
ler dock kleptoparasitism ménga ganger vara ett
ganska betydelseldst ndringsfang jamfort med an-
dra metoder att skaffa sig foda. Antalet trutar in-
begripna i parasitism mot dykdnder ldngs kusten
var t.ex. manga ganger ringa jaimfort med antalet i
hamnar och pa soptippar. Detta utesluter dock inte
att kleptoparasitism kan ha betydelse. For det for-
sta kan den ha varit betydelsefull for en del av trut-
populationen. For det andra dkar omfattningen av
kleptoparasitism under perioder av fodobrist, och
det dr under sddana perioder som dess betydelse
skall utvirderas.
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Appendix. The host species, and the gull species observed kleptoparasitising them in South Sweden. The gull
species are abbreviated as follows: GB = Great Black-backed Gull, HG = Herring Gull, CG = Common Gull and
BhG = Black-headed Gull. Gull species seen to parasitise a particular host only occasionally are in parentheses.
Comments refer to how frequently the host was parasitised by its main kleptoparasite(s). Success rates are also
indicated. For scientific names, see text.

De olika virdarterna och de masarter som sdgs kleptoparasitera dem. GB = havstrut, HG = gratrut, CG = fisk-
mds och BhG = skrattmds. Mdsarter som endast tillfilligtvis setts kleptoparasitera en viss virdart ges inom pa-
rentes. Kommentarerna avser hur ofta en viss virdart utnyttjades av sin huvudsakliga parasitart (-arter). Klep-

toparasiternas framgdng (procent lyckade forsok) anges ocksa. For arternas vetenskapliga namn, se texten.

Host species Kleptoparasite Comments on occurrence and kleptoparasites’ success rates
Viirdart Kleptoparasit Kommentarer
Black-throated Diver ~ GB, HG Only observed a few times. Success rate unknown
Storlom Fa iakttagelser, framgdng okdnd
Great Crested Grebe (HG), CG May occur slightly more often than observations suggest but
Skédggdopping success rate apparently low
Kan forekomma oftare dn observationerna antyder men
framgangen uppenbarligen ldg
Great Cormorant GB, HG, (CG) Common both inland (all seasons) and at the coast
Storskarv (autumn,winter). Success rate ¢.20%
Vanligt forekommande i inlandet (alla drstider) och vid
kusten (host, vinter). Framgang ¢.20%
Whooper Swan HG Perhaps occurs rather frequently along sandy coasts, but may
Sangsvan have become rarer in recent decades as Whooper Swans have
increasingly turned to grazing inland. Success rate almost 50%
Férekommer ev. ganska ofta lings sandiga kuster men kan ha
blivit ovanligare i takt med att sangsvanar i 6kad utstrdckning
betar i inlandet. Framgdng néstan 50%
Tufted Duck HG (BhG, CG) Along the coast in harsh winter conditions. Success rate
Vigg seemed to be around 50%
Léings kusten under kdrva vinterférhallanden.
Framgdng runt 50%
Greater Scaup HG Occurrence as for Tufted Duck. No data on success rate
Bergand Forekomst som for vigg. Inga data om framgdng
Eider GB, HG Very common, especially in winter and during the Eider’s
Ejder spring migration. Success rate just <40%
Mycket vanligt forekommande, sdrskilt vintertid och under
ejderns strdckperiod om varen. Framgdng strax under 40%
Velvet Scoter, Black HG Only observed once for each species; probably occurring
Scoter more often than observations suggest. No data on success rate
Svirta, sjoorre Endast en observation for vardera arten, men forekommer ev.
oftare en iakttagelserna antyder. Framgdng okdnd
Common Goldeneye = HG Seen quite frequently at the coast in harsh winter conditions.

Knipa

Success rate apparently very low
Ofta lings kusten under kéirva vinterforhallanden.
Framgangen uppenbarligen mycket ldg
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Appendix forts.

Host species Kleptoparasite Comments on occurrence and kleptoparasites’ success rates
Virdart Kleptoparasit Kommentarer

Goosander GB, HG, (CG) Common, mostly in late autumn and winter. Success rate
Storskrak ¢.50% (GB) and 30% (HG)

Red-breasted Merganser GB, HG

Smaskrak

Eurasian Coot
Sothéona

Opystercatcher
Strandskata

Northern Lapwing
Tofsvipa

Golden Plover
Ljungpipare

Curlew
Storspov

Ruff, Wood
Sandpiper

Brushane, gronbena

Fieldfare
Bjorktrast

Rook, Western
Jackdaw
Raka, kaja

Common Starling
Stare

HG, (BhG,CG)

BhG, CG, HG

BhG, CG, (HG)

BhG, CG

BhG, CG

BhG

BhG

CG

BhG, CG, (HG)

Vanligt forekommande, sdrskilt host och vinter.
Framgdng c.50% (GB) och 30% (HG)

Almost year-round, especially by HG. Success rate 15-20%
Ndstan aret runt, sdrskilt av HG. Framgang 15-20%

Seen a few times in winter. Success rate ¢.70% (HG) but few
attacks recorded

Ndgra fa ganger vintertid. Framgang (HG) c.70% men fa
attacker registrerade

Only seen twice when Oystercatchers were feeding on earth
worms. No data on success rate

Endast tva ganger, da strandskator livndrde sig pa daggmask.
Inga data om framgdng

Widespread and common. Success rate ¢.55% (BhG, CG)
Vanligt forekommande. Framgdng c.55%

Widespread and common in autumn. Success rate ¢.40-50%
Vanligt hostetid. Framgang c.40-50%

Seen only a few times when Curlew flocks stopped over during
spring migration. Success rate ¢.15% (BhG)

Endast ndr storspovar rastade i kallt vider om vdren.
Framgdng c.15%

Opportunistic attacks, flooded meadows in spring
Opportunistiska attacker pad blota dngar om vdren

In cold weather during spring migration. No data on success
rate but gulls’ intake rate very low

1 kallt vider under varflyttningen. Inga data om framgdng men
litet energiintag per tidsenhet

Opportunistic attacks in connection with farming operations.
Success rate zero but sample small

Opportunistiska attacker i samband med jordbruksverksamhet.
Framgdng ingen

Regularly in cold weather during Starlings’ spring migration,
more opportunistically during farming operations in autumn.
Success rate depending on gulls’ tactic varying from

c.16% to c.45%

Regelbundet vid kallt vider under starens strdckperiod om
varen, mer opportunistiskt i samband med jordbruks-
aktivitet om hosten. Framgdang beroende av attackmetod,
16-45%
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Wind-dependent foraging flight in the Osprey Pandion haliaetus

Vindberoende flygteknik hos fodosokande fiskgjusar Pandion haliaetus

ROINE STRANDBERG, THOMAS ALERSTAM & MIKAEL HAKE

We studied the foraging technique of Ospreys Pan-
dion haliaetus during different wind speed conditions
at Lake Hammarsjon, Sweden in autumn 2003. Differ-
ent fishing techniques were used with a shift in relation
to wind speed: (1) without hovering, (2) hovering with
pure flapping flight, (3) hovering with flapping flight and
gliding into the wind, and (4) hovering with pure glid-
ing. The results supported our predictions that hovering
is constrained at low wind speeds and gliding restricted
to wind speeds exceeding 7 m/s. Mixing flapping and
gliding flight when hovering may be done as a trade-off
between increased fishing efficiency associated with flap-
ping flight and energy-saving combined with gain in to-
tal hovering time associated with gliding intervals. The
relationship between hovering time and wind speed dif-
fered significantly between males and females. At wind
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speeds up to about 3.0 m/s, the hovering time increased
more steeply with increasing wind speed for males than
for females. In contrast, hovering time was shorter for
males than for females at high wind speeds. The juveniles
showed a lower mean, smaller scatter, and less increase in
hovering time along the wind speed gradient.
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Introduction

The fishing technique and success of foraging Os-
preys Pandion haliaetus have been studied during
different weather conditions (Grubb 1977a, Grubb
1977b, Stinson et al. 1987, Machmer & Ydenberg
1990). These studies indicate that wind speed af-
fects the foraging technique and success, but the
gradual change in foraging technique over a wide
range of wind speeds, which is the objective of
this study, has not been analyzed. Studies on the
wind-dependence of the Osprey’s foraging may
be important for evaluating the overall foraging
performance of the species and for understanding
how foraging constraints relate to ecological and
evolutionary aspects such as migration perform-
ance, survival and reproduction.

Ospreys regularly hunt by hovering, keeping a
stationary position in the air while flying into the
wind, before diving into the water to catch a fish.
We use the term hovering in a wide sense, not only
reflecting stationary flight in still air but also sta-
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tionary (relative to ground) flapping or mixed flap-
ping/gliding flight into the wind (sometimes called
wind hovering). Dives of Ospreys that have been
preceded by such hovering bouts, typically lasting
2-10s, have a clearly higher success rate than dives
initiated directly from search and gliding flight
(Grubb 1977a). However, Ospreys are relatively
heavy birds (1.4-2.0 kg; with females having a sig-
nificantly larger body mass than males) for which
hovering in still air or at low wind speeds requires
extremely high flight power. In fact, Ospreys are
much too large to be capable of sustained hovering
in still air or at the lowest wind speeds (Rayner
1979). Hence, even if they can perform very short
hovering bouts under these conditions, we expect
the high flight costs to seriously constrain the Os-
preys’ hovering performance under weak winds.
Therefore we also expect the Ospreys to increase
hovering length into winds of increasing speed, up
to a wind speed that matches the Ospreys’ flap-
ping flight speed with minimum power. We also
expect that they may use gliding flight during their



stationary flight phases in wind speeds exceeding
their minimum possible gliding speed, and that
hovering behaviour may differ between females
and males because of the significant size dimor-
phism, and between adults and juveniles because
of the importance of experience in mastering
hovering flight and fishing under different wind
speeds (cf. Edwards 1989, Bustamante 1995).

We present our specific predictions about possi-
ble constraints and adaptations in the Ospreys’ for-
aging flight and hovering in view of general flight
mechanical considerations. Then we proceed to
investigate and test these predictions by analysing
foraging techniques and hovering times in relation
to wind speed for breeding and migrating Ospreys
observed at a lake in southern Sweden.

In addition to hunting on its wings by search
and hovering flights, Ospreys may also fish from a
perch using an energy-saving “sit-and-wait” strat-
egy and diving directly from the perch. However,
this was not recorded at our study site, where there
are mainly meadows or reed beds along the shores
of the lake and no suitable trees with branches
reaching out over the open water. Hence, our anal-
ysis involves only flight behaviour and its relation-
ship to wind speed.

Predictions

The power requirements for a bird in horizontal
flapping flight is related to flight speed (airspeed)
according to a U-shaped curve, with high power at
zero, slow, and very fast flight speeds (e.g. Penny-
cuick 1969, 1975, Tucker 1973, Greenewalt 1975,
Tobalske et al. 2003). Thus, the minimum power
occurs at an intermediate flight speed, V,. Fly-
ing stationary (hovering) into winds of different
speeds is equivalent to flying horizontally for-
wards in still air at the corresponding airspeeds.
Consequently, the power for hovering into the
wind will decrease with increasing wind speed
from a very high level at zero wind to a minimum
at wind speed = V,,,, according to the power curve
for flapping flight.

In stable gliding flight the rate of loss of potential
energy (which is directly proportional to the ver-
tical sinking speed) is related to forward gliding
speed according to a similar U-shaped curve (the
glide polar) with an intermediate gliding speed of
minimum sink, V,,. However, gliding flight is not
possible at low speeds, below the minimum glid-
ing speed (stalling speed), Vuin (e.g. Pennycuick
1975, Tucker 1987). A bird may of course main-
tain its horizontal position by pure gliding into

Table 1. Biometric measurements of breeding male and
female Ospreys captured at their nests in south-central
Sweden (approx. 60°N, 15°E) 1988-2001. Wing area
measurements include the area of the body between
the wings, as described by Pennycuick (1989).
Biometriska matt for konsbestimda adulta fiskgjusar
fangade vid boet i centrala Sydsverige (ca 60°N, 15°E)
1988-2001. Vingytemdtt inkluderar kroppsytan mel-
lan vingarna, vilket beskrivs av Pennycuick (1989).

Males Females
Measurements Mean SD N Mean SD N
Body mass (kg) 1.44 0.10 23 1.81 0.13 14
Wing span (m) 1.56 0.04 9 1.66 0.03 6
Wing area (m?) 0.300 0.014 9 0.353 0.011 6

Aspect ratio 8.1 0.3 9 7.8 02 6

the wind, with its gliding speed equal to the wind
speed provided wind speed exceeds V.. How-
ever, it will not maintain its vertical position but
loose height according to the sinking speed given
by the glide polar.

Among Ospreys, females are considerably larger
than males, and we will use the mean body masses
recorded for females and males that have been cap-
tured during the breeding season in south-central
Sweden (Table 1). These mean values give a body
mass ratio of 1.26 between females and males. As-
suming that the sexes are isometrically scaled (of
the same geometric shape with respect to wing
span and wing area) the flight power is expected
to be proportional to m’®, where m is body mass
(Pennycuick 1975). Hence, the power for hover-
ing into low wind speeds, which is already very
high, is expected to be (1.26)7¢ = 1.31 times higher
for females than for males. Even if females have
more muscle mass than males we thus predict that
they will be more restricted in their hovering at
the lowest wind speeds. The mean aspect ratio dif-
fered slightly between the sexes (Table 1), indicat-
ing a possible departure from isometric scaling.
However, this difference was not statistically sig-
nificant (t-test; p = 0.075). Furthermore, scaling of
wing span, as well as of wing area according to the
body mass difference between the sexes, shows
that the expectations from isometry fall within
the 95% confidence intervals for the means of the
wing measurements (Table 1). Hence, according
to the measurements in Table 1, there appears to
be no important deviations from isometric scaling
between the Osprey sexes.

Characteristic flight speeds, like V,,, in flapping
flight, Viin and V,, in gliding flight, are all ex-
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pected to scale with m"® (Pennycuick 1975). This
means that females are predicted to be tuned to
slightly faster flight speeds and thus also to hover-
ing into faster wind speeds than the males by a
factor of (1.26)"¢ = 1.04.

Quantitative predictions about characteristic
speeds in flapping and gliding flight must be con-
sidered as very rough and provisional estimates,
because of significant uncertainties about the aer-
odynamics and physiology of bird flight. A power
curve and glide polar for the Osprey were calcu-
lated mainly according to Pennycuick (1975, 1989)
with a few modified assumptions as described by
Alerstam (2000). Using this procedure for a typi-
cal female of body mass 1.81 kg, wing area 0.35
m? and wing span 1.66 m (Table 1) gives estimated
Vi = 10.3 m/s in flapping flight, and Vi, = 7.2 m/s
and V,,; = 8.7 m/s in gliding flight.

Juvenile Ospreys, during their first autumn mi-
gration, are still in their learning process of for-
aging and flight technique. According to Prevost
(1982) they have not got fully developed foraging
skills until they are about 6 months old. This prob-
ably means that they are affected by the wind in a
different way than adults.

This leads to the following main predictions
about hovering of Ospreys:

(1) Hovering into the wind becomes increas-
ingly restricted with decreasing wind speed, and
more so among females compared to males.

(2) Gliding flight will not be possible during
stationary flights into wind speeds below about 7
m/s.

(3) Hovering into the wind (both by flapping and
mixed flapping/gliding flight) is used most freely
at wind speeds about 9-11 m/s when power re-
quirements are minimal.

(4) Hovering will be more well adapted and ef-
ficient in its relationship with wind speed among
adults compared to juveniles.

Methods

The fieldwork was conducted at Héslovs dngar,
Lake Hammarsjon, Scania, southern Sweden
(55°95’ N, 14°20’ E), from 1 August to 30 Sep-
tember 2003. Two different observation spots
were used: a 6 m high watchtower, and a 3.5 m
high platform, both of which provide a good
view over most of the 16.8 km? lake area. From
the platform it is also possible to look straight at
an Osprey nest, situated at a small island in the
lake. The distance between the observer and the
Ospreys fishing along the shorelines of the lake
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varied between approximately 150 and 3200 m.
No bird was sexed at distances more than approxi-
mately 800 m (most birds arrived at the northeast
end of the lake, which is close to the observation
points). A total of 50 days, covering 277 observa-
tion hours, were spent at the lake. The observation
hours covered the light part of the day from 0600
to 1900 hours local normal time (= GMT + 1h).
Observations predominantly started at either 0600
or 1100 hours and continued to 1400 or 1900 hours
respectively, decreasing in length with season be-
cause of gradually shorter days. Observation days
were chosen with respect to weather conditions,
to cover as wide range of wind speeds as possible,
and also to cover the most favourable migration
days. No observations were made during days/
hours with bad weather conditions, such as haze
and continuous rainfall. On days with no migra-
tion activity and no stopover birds at the lake, the
observations were interrupted.

Notes were taken for every migrating Osprey
observed at Lake Hammarsjon. Fishing trips made
by the breeding pair at the lake were also included
in the observations. As far as possible, all Ospreys
were aged and sexed, and distinguished individu-
ally on the basis of patterns of underwing coverts,
breastband extent, size, shape and moulting pat-
tern (M. Hake and R. Strandberg, unpubl. data).
Juvenile birds were identified by their fresh plum-
age, pale scaling to upperparts and white trailing
edge to wings and tail (Forsman 1999). Because
of the open habitat of the lake surroundings, it was
easy to keep track of Ospreys perching, and re-
suming foraging at the lake. Stopover birds were
also separated by favoured perch/roost branch
at lakeside (which was individually specific to a
great extent).

Four different flight-fishing techniques were
distinguished: (1) Without hovering. The Ospreys
did not stop to hover at all during their continu-
ous flapping search flights but changed directly
from search flight to diving when trying to catch a
prey. (2) Hovering by pure flapping flight. The Os-
preys stopped to hover into the wind for a shorter
or longer period, maintaining its hunting position
constant both horizontally and vertically by ac-
tive flight, before diving or resuming search flight.
(3) Hovering by flapping flight and gliding. The
Ospreys stopped in hunting position by flapping
flight interrupted by short moments of gliding into
the wind before diving or resuming search flight.
Normally, hovering was the dominating element
during these fishing trips. (4) Hovering by pure
gliding into wind. The Ospreys stopped in hunt-



ing position by pure gliding flight, maintaining its
horizontal position by gliding into the wind while
slowly loosing height until diving or resuming
search flight.

A fishing trip was clocked from the appearance
at the lake of an Osprey with obvious foraging
behaviour (scanning water surface, hovering, div-
ing etc.) until the bird caught a fish, perched at the
lakeside, or disappeared out of view (left the lake).
The foraging altitude was estimated at the near-
est 5 m. For clocking of hovering bouts, a TC56A
1/1000 second digital stopwatch was used. Inter-
rupted hovering attempts (< 0.5 s) were excluded.

The wind speed was measured immediately
after the fishing trips made by the Ospreys, and
also when wind changes were noticed throughout
the observation periods. A telescope (Kowa TSN
821M, 32x82), and a binocular (SWIFT 10x42)
were used for observing the Ospreys. Wind speed
measurements were made with a SILVA wind-
watch (speed range: 0.6 m/s to 40 m/s, accuracy:
+ 4%). Wind speeds were measured at heights of
5 or 7 m above the water surface from the two ob-
servation sites at the watchtower or platform situ-
ated on the flat meadows at the shore of the lake.
However, the Ospreys were typically hovering at
slightly higher altitudes, ranging between § and 50
m with a mean height close to 20 m according to
subjective estimates. Actually, 212 of the 278 fish-
ing trips including hovering bouts were made at
estimated altitudes between 15 and 25 m.

To estimate a wind correction factor for this
difference in height, we measured wind speed at
three heights between 0.5 and 5 m on two occa-
sions (two series of measurements on each occa-
sion) with strong (wind speed 12—14 m/s at 5 m)
and moderate winds (6 m/s), respectively. From
these data, roughness z, was calculated and it
ranged between z, = 0.01 m and z, = 0.03 m for
the four measurement series, with a mean at z, =
0.02 m (Sutton 1953, Glaumann and Westerberg
1988). Such a roughness is typical for wind pro-
files over a flat and very open landscape, as found
at the study site. By using the mean roughness
value to calculate the ratio of expected wind speed
at 20 m (mean height of Ospreys) to the measured
wind speed at 6 m, we get a value of 1.21. We have
multiplied the original wind measurements with
a factor of 1.2 to reflect more accurately the wind
speed actually experienced by the Ospreys.

The hovering behaviour of sex and age catego-
ries were compared statistically using SPSS for
Windows 14.0. The hovering time/wind speed
relationship was tested using linear and quadrat-

ic regression. By analysing hovering time as the
dependent variable in a GLM mixed model with
wind speed as independent variable in combina-
tion with sex-age as independent category variable
and individual as random factor, we investigated
whether there were any significant interaction ef-
fects of wind and sex-age category (independently
of possible differences between individuals). Such
interaction effects would reveal if the relation-
ships between hovering time and wind speed were
significantly different between the categories.

General linear models (GLM) were used for
identifying differences in hovering versus wind
relationships between seven specific individu-
als (four adult males and three adult females) for
which more than 50 hovers were recorded for each
individual (all of these individuals were identified
with a high degree of confidence). The four males
were: M1 (male no 1), the local breeding male,
who made 53 fishing trips in 17 different days dur-
ing 1-25 August; M5, probably from a nesting site
at a nearby lake situated to the north of Lake Ham-
marsjon, who made 8 trips in 4 different days dur-
ing 7-24 August; M12, who made 3 trips during a
shorter stopover in the afternoon 20 August; M21,
who made 2 trips during stopover 27-28 August.
The three females were: F1 (female no 1), the lo-
cal breeding female, who made 15 fishing trips in
8 days during 1-14 August; F3, who made 12 trips
in 5 days during 1-7 August; F6, who made 51
trips in 20 days during 11 August-22 September.

We estimated fishing success in a very coarse
and provisional way by the number of fishing trips
leading to capture of fish (successful trip) or not
(unsuccessful trip).

Results
Foraging technique

A total of 161 Ospreys, including local breeders,
were seen at Lake Hammarsjon during the study
period. Fishing trips were made by 109 of these
birds, and a total of 300 trips were observed. Dur-
ing 278 of these trips as many hovering bouts as
possibly were clocked, and for 262 trips the forag-
ing success was recorded. 27 of the Ospreys made
more than one fishing trip, and 12 of them stayed
for more than one day at the lake. Altogether 3480
minutes (58 hours) of foraging were recorded,
with 3040 minutes referring to adults (males: 1500
minutes; females: 1294 minutes; uncategorized
adults: 246 minutes), 324 minutes to juveniles,
and 116 minutes to uncategorized Ospreys. The
foraging altitude ranged from approximately 8 to
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Figure 1. Fishing techniques used by Ospreys at different wind speeds. Open bar = without hovering, light grey bar = hovering
by pure flapping flight, dark grey bar = hovering by flapping flight and gliding into the wind, closed bar = hovering by pure
gliding. Figures in the bars show the number of fishing trips (total number of trips = 278). Note that flapping flight was used
between hovering bouts in all categories of fishing techniques where hovering occurred.

Fiskgjusarnas fisketeknik vid olika vindhastigheter. Oppen stapel = ryttlar inte alls, ljusgrd stapel = ryttlar enbart med aktiv
flykt, morkgra stapel = ryttlar med aktiv flykt och glidmoment, fylld stapel = ryttlar enbart genom att glida mot vinden. Siff-
rorna i staplarna anger antal fisketurer (totalt antal turer = 278). Notera att aktiv flykt forekommer i samtliga fisketeknikska-
tegorier, det vill sdga dven ndr fageln forflyttar sig mellan ryttlingssekvenserna.

50 m (arips) = 278, mean = 18.9 m, standard devia-
tion (SD) = 5.5 m).

The four different fishing techniques were used
under different wind speeds as shown in Figure 1.
A shift in technique occurred with a clear relation
to wind speed. Fishing without hovering was the
only technique used under calm conditions (wind
speed = 1 m/s). Hovering with pure flapping flight
was used during 175 fishing trips at wind speeds
ranging from 1 to 10 m/s, and it was the domi-
nant technique at wind speeds of 3—8 m/s. At wind
speeds exceeding 8 m/s it was replaced by the hov-
ering including flapping and gliding technique.

Hovering by flapping flight and gliding occurred
during 61 fishing trips made by the Ospreys, and
during these trips, 13% of the hovers included ob-
vious glides. On a few occasions, hovering by pure
gliding into wind also occurred. At the strongest
wind speeds, approaching 14.5 m/s, Ospreys were
recorded during two fishing trips to hunt by hov-
ering by pure gliding into the wind without any
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elements of flapping flight at all. At even higher
wind speeds (14.5-20.5 m/s), occurring during
five observation days spread out through the study
period, Ospreys did not forage at all.

Hovering

A total of 2065 hovers were clocked for 62 Os-
preys identified to sex and age (overall mean hov-
ering time = 4.2 s, SD = 3.1 s), with maximum
hovering time of 40.6 s for males (mean = 4.4 s,
SD =3.3 s, n = 981), 28.3 s for females (mean =
4.0s,SD =3.1s,n=926), and 10.1 s for juveniles
(mean=3.1s,SD=1.7s,n=158). As seen in Fig-
ure 2, the ranges of hovering times were equally
distributed for males and females, while juveniles
showed a smaller scatter. The majority of hovers
lasted 25 s, with only 97 hovers exceeding 10 s.
Gliding occurred in hovers lasting longer than 3.6
s, with mean time 11.1 s (SD 5.8 s, n = 91) for hov-
ers including gliding.
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Figure 2. Distribution of observed hovering times of male, female and juvenile Ospreys. Males = closed bars, females = grey
bars, and juveniles = open bars. The figure is based on 981 hovers for males, 926 hovers for females and 158 hovers for juve-
niles. Hovers exceeding 15 s (n = 29) are not presented in the figure.

Fordelning av observerade ryttlingstider for hanar, honor och unga fiskgjusar. Hanar = fyllda staplar, honor = grd staplar,
och ungfaglar = dppna staplar. Figuren baseras pd 981 ryttlingar utforda av hanar, 926 av honor och 158 av ungfaglar. Rytt-
lingar éverstigande 15 sekunder (n = 29) presenteras inte i figuren.

Hovering times for adult males, adult females
and juveniles in relation to wind speed are pre-
sented in Figure 3. In weak winds, the hover-
ing time increased more steeply with increasing
wind speed for males than for females, and mean
hovering time was slightly longer for males com-
pared to females (at wind speeds < 3.0 m/s; mean
hovering time for males = 2.04 s, SD = 0.82 s, n
= 136 and for females = 1.81 s, SD=0.75s,n =
111; t-test; p = 0.022). The maximum hovering
time for males occurred at a wind speed of 10.5
m/s, while for females, the hovering time seemed
to increase throughout the measured wind speed
scale. As a consequence, females performed sig-
nificantly longer hovers than males at wind speeds
from approximately 10 to 12 m/s (mean hovering
time for males = 5.77 s, SD = 0.26 s, n =177, and
for females = 6.65 s, SD = 0.30 s, n = 160; t-test;
p = 0.026). The hovers clocked for juveniles were
short and erratic, and the hovering time did not
increase much along the wind speed gradient.

In the regressions of hovering time on wind
speed, the quadratic term was included if statisti-

cally significant, which was the case for males but
not for females and juveniles (Figure 3, Table 2).

Wind speed accounted for a substantial propor-
tion of the variance in hovering time for males and
females, but only for a very small proportion in
juveniles according to the r’-values in Table 2.

As seen from Table 3, there were significant
interactions effects of wind and sex-age category
between males and females, showing that males
and females respond differently to wind in their
hovering behaviour. No such significant relation-
ships were found between juveniles and males or
between juveniles and females (small dataset for
juveniles). The GLM analysis of the seven indi-
viduals for which more than 50 hovering bouts
were recorded confirmed the existence of a strong
difference in hovering-wind relationship between
males and females (p = 0.001). Analysis of this
relationship for different individuals within each
sex category, failed to reveal any significant dif-
ferences among both male and female individu-
als (Pmatesy = 0.73, Pematesy = 0.12). This suggests
that the difference in hovering-wind relationship
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Figure 3. Hovering times for male (A), female (B) and juvenile (C) Ospreys, respectively, at different wind speeds (Nmates) =
981, N(gematesy = 926, Njuvenites) = 158). There are 5 hovers by males and 2 hovers by females exceeding 25 seconds (max = 40.6 s),
which are not shown in the diagrams. All of these hovers were made at wind speeds between 7.0 and 12.0 m/s.
Ryttlingstider for fiskgjusar i respektive kategorier: hanar (4), honor (B) och ungfaglar (C) vid olika vindhastigheter (nganar
= 981, Rponory = 926, Nimgrigiary = 158). Totalt varade 5 ryttlingar utforda av hanar och 2 ryttlingar utforda av honor mer dn
25 sekunder (max. = 40.6 s). Samtliga av dessa ryttlingar utfordes vid vindhastigheter mellan 7.0 och 12.0 m/s (visas ej i
diagrammet).
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Table 2. Regressions of hovering time vs. wind speed for male, female and juvenile Ospreys observed at Lake
Hammarsjon, Scania, southern Sweden 1 August to 30 September 2003. The data are plotted in Figure 3. p-
values are given for the linear and quadratic relationships between hovering time and wind speed (y = hovering
time in seconds, w = wind speed in m/s).

Regressioner for ryttlingstid mot vindhastighet for hanar, honor och juvenila fiskgjusar som observerades vid
Hammarsjon, Skdne den 1 augusti till 30 september 2003. Se dven fordelningsdiagrammet i figur 3. p-vdrden
ges for linjdra och kvadratiska samband mellan ryttlingstid och vindhastighet ( y = ryttlingstid i sekunder, w =
vindhasighet i m/s).

Categories Equations r? p(w) p(w?) n(hovers) n(ind.)
Males y=-0.2 + 1.30w - 0.062w> 0.15 0.000 0.000 981 31
Females y= 0.6+0.67w 0.24 0.000 0.47 926 14
Juveniles y=25+021w 0.04 0.005 0.97 158 17

Table 3. Comparison of hovering performance in relation to wind speed between male, female, and juvenile
Ospreys observed at Lake Hammarsjon, Scania, southern Sweden in autumn 2003. n = number of hovers, w =
wind, cat. = category (males/females/juveniles). The data are plotted in Figure 3. p-values are given according to
a GLM mixed model analysis with hovering time as the dependent variable, wind speed as independent variable
in combination with sex-age as independent category variable, and individual as random factor.

Jamforelse mellan hanar, honor och juvenila fiskgjusar med avseende pd ryttlingsutforande i forhallande till
vindhastighet vid Hammarsjon hosten 2003. n = antal ryttlingar, w = vind, cat. = kategorier (hanar/honor/juve-
nila). Se dven fordelningsdiagrammet i figur 3. p-virden ges enligt en GLM multivariat analys med ryttlingstid
som beroende variabel, vindhastighet som oberoende variabel i kombination med kon-dlder som oberoende
kategori variabel, samt individ som slumpmdssig faktor.

Categories n n, n; p(w) p(w?) p(cat.) p(cat.*w)  p(cat.*w?)
Males/Females/Juveniles 981 926 158 0.009 0.25 0.53 0.14 0.035
Males/Females 981 926 0.000 0.001 0.67 0.12 0.016
Males/Juveniles 981 158 0.07 0.29 0.27 0.17 0.28
Females/Juveniles 926 158 0.24 0.86 0.36 0.44 0.89
between males and females is indeed sex-linked  Discussion

and not due to individual variation in hovering be- . ) .
haviour. Limited hovering at low wind speeds

Our observations support the prediction that hover-
ing is constrained at low wind speeds. At the low-

Fishing success est wind speeds, = 1 m/s, Ospreys did not use the

The fishing success (successful or unsuccessful
fishing trips) was compared between Ospreys fish-
ing at low (0—5 m/s), moderate (5-10 m/s), and
high (10-15 m/s) wind speeds. Because of low
number of fishing trips for females and juveniles
at high wind speeds, they were not separately test-
ed. No significant effects of wind were found on
fishing success for males (n = 112, y*-test = 3.55,
2 df, p=0.17), adults (n = 222, x*-test = 1.80, 2 df,
p = 0.41), or all Ospreys (n = 262, y>-test = 3.09, 2
df, p = 0.21). Furthermore, fishing success did not
differ significantly between the three major fish-
ing techniques (Nyips = 260, x*-test = 2.25, 2 df,
p = 0.33). The “gliding into wind”-technique was
used during two fishing trips without successful
outcome.

hovering technique at all. Furthermore, hovering
times were distinctly shorter at low wind speeds
compared to moderate and strong winds. In weak
winds, the males’ mean hovering time were longer
and increased more steeply with increasing wind
speed than for females. This is in agreement with
the prediction that females, because of their larger
body size (and possibly also because of a lower
aspect ratio; Table 1), are more seriously limited in
their hovering behaviour at low wind speeds than
males.

This size-dependent constraint in foraging tech-
nique at low wind speeds may have significant
ecological, behavioural and evolutionary implica-
tions. It may prevent Ospreys from foraging ef-
ficiently in the earliest morning hours and latest
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evening hours when winds are often weakest. This
is also supported by the frequent use of the energy
saving “sit-and-wait” fishing in early mornings
and late evenings at lakes with suitable trees along
the shoreline in a breeding area in south-central
Sweden (M. Hake unpubl. data).

On migration, Ospreys most often use ther-
mal soaring flight during a daily travelling pe-
riod between approximately 0800 and 1700 hrs,
when thermals develop (Kjellén et al. 1997, 2001).
This would allow Ospreys to spend the morning
and evening hours before and after the daily mi-
gration period to foraging. However, if windless
conditions prevent efficient foraging during these
periods, we must expect Ospreys to solve their
foraging and fuelling needs on migration in other
ways. Of course, one possibility is to deposit all
energy reserves required for the migration prior
to departure as indicated by one male Osprey cov-
ering the distance between south-central Sweden
and West Africa in only 13 days (Kjellén et al.
2001). Another possibility would be to interrupt
migration for one or more days and devoting these
stopover days to foraging at suitable feeding sites.
Yet another possibility would be to make brief
and opportunistic deviations and fishing attempts
as Ospreys encounter suitable fishing habitats en
route, thus combining migration and foraging dur-
ing the travelling days. Satellite tracking shows
that stopover periods of several days or even a
few weeks are common during autumn migration
(Hake et al. 2001), while such stopover days oc-
cur less frequently on spring migration (Alerstam
et al. 2006). In addition, a combination of migra-
tion and foraging en route during travelling days
is regularly observed and appears to be important
during both autumn and spring migration (Strand-
berg et al. in prep.).

Are there any alternative possible explanations,
besides size-dependent flight constraints, for
Ospreys’ restricted hovering at the lowest wind
speeds, and for the difference between the sexes
at these wind speeds? One possibility is that fish-
ing under more windy conditions, when the water
surface is ruffled, is more difficult and requires
longer hovering times. This possibility would be
supported if fishing success is higher under weak
compared to stronger winds, which is the opposite
of what would be expected if hovering is seriously
constrained at low wind speeds. We did not find
significant differences in fishing success at differ-
ent wind speeds, for any of the Osprey categories.
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Gliding during hovering

As predicted, Ospreys’ use of gliding was re-
stricted to wind speeds exceeding 7 m/s, and the
dominant technique was for Ospreys to hover by
flapping flight, with short periods of gliding inter-
spersed between the flapping bouts. Such gliding
intervals contributed to prolong the total hovering
time (including both flapping and gliding parts) up
to ten seconds or even longer. However, there were
also many flapping flight hovers of shorter dura-
tion under these wind speeds.

The kestrel Falco tinnunculus which is much
smaller in size (about 0.20 kg) than the Osprey, is
another raptor often using hovering for hunting.
The kestrel incorporates short gliding periods in
the hovering bouts in an increasing extent related
to the gustiness of the wind. By using the glid-
ing pauses the kestrel could both save energy and
prolong the stationary hunting period (Videler et
al. 1983).

Why did Ospreys not adopt gliding flight as a
more dominant element of its fishing technique at
wind speeds exceeding 7 m/s? One possible ex-
planation is that in gliding flight, the Osprey will
inevitably loose height (by at least 0.6 m/s accord-
ing to gliding flight calculations; cf. Pennycuick
1989), thus gradually running out of time for ad-
justments of the dive towards the prey. In contrast,
maintaining its hovering altitude by flapping flight
gives the Osprey better opportunities for readjust-
ing and waiting for the optimal diving situation.
Hence, the mixture of flapping and gliding flight
during hovers may be determined by a trade-off
between increased fishing efficiency associated
with flapping flight, and energy-saving combined
with a gain in total hovering time associated with
gliding flight.

Hovering in stronger winds

The hovering times of males reached a plateau and
showed a very wide scatter at wind speeds exceed-
ing 7 m/s, suggesting that there was no longer any
important limitation in hovering technique associ-
ated with wind speed. Although hovering times of
females showed a similar increase in scatter with
increasing wind speed, there was a difference be-
tween the sexes in the mean hovering time, which
continued to increase in stronger winds for the fe-
males but not for the males.

This difference is unexpected and surprising.
We predicted that females, because of their larger
body size, (Table 1; perhaps with an additional



but minor effect because of the possibly smaller
aspect ratio among females) should be more se-
riously limited than males in their hovering at
low wind speeds. This was also supported by the
data, as discussed above. We also predicted that
the females would escape these constraints at
slightly higher wind speeds than males. However,
we did not expect that the females would surpass
the males in hovering performance under strong
winds. We can think of at least three possible ex-
planations for this surprising result. (a) The bal-
ance and trade-off between flapping and gliding
flight during hovering may differ between the sex-
es because of the body size difference, with strong
winds possibly facilitating gliding flight more for
the heavier females than for the males (cf. Penny-
cuick 1989). Unfortunately we have no data on the
exact flapping and gliding components during the
hovering bouts to investigate this possibility. (b)
It seems likely that the larger females hunt partly
different prey than do the smaller males. Hunting
of different types of fish, e.g. shoaling fish com-
pared to solitary fish, may well be associated with
different optimal hovering times, and a larger
prey will generally be worth the investment of
longer hovering expenditure than a smaller prey.
(c) Females spend most of the breeding season at
the nest, being dependent on the hunting effort of
males (Poole 1989). This might influence both the
foraging technique and fishing success in a nega-
tive direction, which would be most pronounced
early in autumn migration, which was the time for
our study period.

Hovering among juveniles

There are clear tendencies of differences between
adult and juvenile Ospreys in hovering perform-
ance. The juveniles showed a lower mean, smaller
scatter, and less increase in hovering time along
the wind speed gradient. A great part of the fish-
ing trips probably are better referred to as try outs
than as trips with the aim to catch prey. Many
hovers were followed by apparently uncontrolled
dives with no definite target. No hovers occurred
at wind speeds below 2 m/s and above 12 m/s,
also indicating a more restricted use of the tech-
nique. Prevost (1982) showed that juveniles have
a significant lower diving success than adults, up
to the age of 6 months. The diving success is af-
fected by the hovering skills, because dives initi-
ated by hovering have been proven to increase the
fishing success by 50% compared to dives without
initial hovering (Grubb 1977a). Thus, the hovering

technique probably requires experience to be per-
formed with success and thereby could be an im-
portant selection factor for survival among juve-
nile Ospreys during their first autumn migration.
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Sammanfattning

Detaljerade studier av fiskgjusens fédosoksbete-
ende &r intressanta, eftersom resultaten kan ge oss
bittre forstaelse for hur begriansningar i fodosoket
kan péverka andra beteenden och livshistorieka-
raktdrer hos arten sasom flyttning, 6verlevnad och
reproduktion. Tidigare studier av fiskgjusens fo-
dosok har visat att vindhastigheten paverkar bade
fisketeknik och fiskeframgéng. Vi gér steget langre
och undersoker hur fisketekniken fordndras grad-
vis i takt med att vindstyrkan fordndras. Fiskgju-
sar jagar regelbundet med hjilp av ryttling, vilket
innebdr att fageln haller en fast position i luften,
relativt marken, innan den dyker ner i vattnet for
att fanga fisk. Vanligen sker ryttling med hjalp av
aktiv flykt, men gjusarna anvénder sig dessutom av
bade glidflykt eller en kombination av aktiv flykt
och glidflykt for att std stilla i luften. Fiskgjusar
kan dven jaga helt utan att ryttla, men ryttling 6kar
fdngstchanserna avsevirt.

Att ryttla vid en viss vindhastighet dr det samma
som att flyga horisontellt framat med motsvarande
“airspeed”, det vill sdga den hastighet fageln har i
forhallande till omgivande luft vid vindstilla for-
hallanden. Det bor alltsé bli lattare for en fiskgjuse
att ryttla ndr vindstyrkan 6kar, men bara upp till
den vindhastighet dir fageln har sin maxkapacitet
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for ryttling enligt effektkurvan for aktiv flykt. Vid
glidflykt ar fagelns hojd beroende av glidhastighe-
ten enligt en liknande U-formad kurva, dér figelns
sjunkhastighet dr minst vid en maéttlig glidhastig-
het. En fagel kan alltsd halla sig stilla i luften med
hjdlp av ren glidflykt mot vinden om den glider
med samma hastighet som vinden, men samtidigt
tappar den hojd. Glidflykt dr dock inte mojligt vid
vindhastigheter som &r ldgre dn figelns minimala
glidhastighet (vikningshastigheten). Glidflykt ar
inte s& energikrdvande som aktiv flykt, och darfor
forvéntar vi oss att fiskgjusar infogar glidperioder
i ryttlingarna vid hogre vindstyrkor (6verstigande
minsta mdjliga hastighet for glidflykt) for att spara
energi.

Fiskgjusen &r en relativt tung fagel (1,4-2,0 kg),
vilket medfor hoga flygkostnader for ryttling nér
det &dr vindstilla eller svag vind. Vi forvéintar oss
alltsd en Okad ryttlingslingd allteftersom vinden
okar i styrka, upp till en vindhastighet som ger mi-
nimal kostnad for ryttling. Eftersom honor ar storre
dn hanar, med viktforhallandet 1,26, forvantar vi
oss dessutom skillnader mellan konen. Ryttlings-
effekten vid ldga vindhastigheter forvéntas vara
hogre for honor, vilket innebér storre ryttlingsbe-
griansningar dn for hanar. Vi fann inga signifikanta
skillnader mellan koénen med avseende pad ving-
geometri (Tabell 1). Foljaktligen forvéntas bigge
konen ha likvirdiga forhallande for glidflykt och
aktiv flykt, vilket innebér att honor bor vara kapa-
bla att ryttla vid ndgot hogre vindhastigheter, med
faktorn 1,04, 4n hanar. For en typisk hona med vik-
ten 1,81 kg, vingyta 0,35 m? och vingbredd 1,66
m (Tabell 1) berdknas ldgsta energiférbrukning for
aktiv flykt infinna sig vid 10,3 m/s, ldgsta glidhas-
tighet vid 7,2 m/s och ldgsta sjunkhastighet vid 8,7
m/s i glidfiykt.

Vidare forvintar vi oss skillnader mellan gamla
och unga faglar (under sin forsta levnadshost), ef-
tersom erfarenhet bor ge forbéttrade fiskefdrdighe-
ter. Unga fiskgjusar ar under forsta hostflyttningen
fortfarande i en inldrningsfas nir det géller fiske
och flygfardigheter, och de blir inte lika skickliga
pa att fiska som gamla faglar forrdn de dr ca 6 ma-
nader gamla. Detta bor innebéra att de paverkas an-
norlunda av vinden dn gamla faglar.

Sammantaget leder detta till f6ljande forvént-
ningar rérande gjusarnas ryttling:

(1) Mgjligheterna for ryttling blir mer och mer
begransade med minskande vindhastighet, dess-
utom i hogre grad for honor &n for hanar.

(2) Ryttling med glidflykt dr inte mojlig vid
vindhastigheter 1dgre dn 7 m/s.

(3) Ryttlingen har minst begriansningar vid vind-



hastigheter runt 9-11 m/s da kraftbehovet dr som
lagst.

(4) Ryttlingen &r béttre anpassad och effektivare
i relation till vinden hos gamla jimfort med unga
faglar.

Filtarbetet utférdes vid Hammarsjon, Skéne un-
der perioden 1 augusti—30 september 2003. Totalt
spenderades 277 timmar (50 dagar) vid sjon med
dagliga pass fran 06:00 till 14:00 eller 11:00 till
19:00 lokal normaltid, med gradvis kortare dagar
allteftersom antalet soltimmar blev fiarre. Dagar
valdes efter vider och vind for att ticka in bra
strickdagar och sd manga olika vindhastigheter
som mojligt. Fisketurer registrerades for sa vil
strackande som lokalt hdckande fiskgjusar. Sa langt
det var mgjligt kons-, élders- och individbestdm-
des de fiskande gjusarna. Fyra olika fisketekniker
urskiljdes: (1) fiske utan ryttling, (2) fiske med
ryttling innefattande endast aktiv flykt mot vin-
den, (3) fiske med ryttling innefattande bade aktiv
flykt och glidflykt mot vinden och (4) fiske med
ryttling innefattande endast glidflykt mot vinden.
Fisketurer klockades fran det att en fiskgjuse sags
borja fiska tills att den fingade en fisk, satte sig vid
sjokanten eller forsvann ur sikte (Iimnade sjon).
Vindhastighet uppméittes i samband med varje fis-
ketur, samt nér en vindférindring uppmérksamma-
des. Den uppmitta vindhastigheten korrigerades
till den berdknade vindhastigheten pd 20 meters
hojd med korrektionsfaktorn 1,2. Detta for att ge
den egentliga vindhastigheten for den hojd dér ma-
joriteten av gjusarna fiskade. Forhallandet mellan
ryttlingslangd och vindhastighet undersoktes med
hjdlp av linjar och kvadratisk regression, samt ge-
nom multivariat analys i en generell linjar modell
(GLM) med ryttlingsldngd som beroende variabel,
vindhastighet som oberoende variabel i kombina-
tion med kon-dlder som oberoende kategorivaria-
bel, samt individ som slumpmadssig faktor. Vidare
anvéindes en GLM for att identifiera konsskillnader
i ryttlingsbeteende vid olika vindhastigheter for
fyra gamla hanar och tre gamla honor som klockats
for fler &n 50 ryttlingar.

Totalt noterades 161 fiskgjusar vid Hammarsjon
under studieperioden. Fisketurer noterades fér 109
av dessa gjusar och totalt 300 fisketurer observera-
des. Under 278 av fisketurerna klockades s ménga
ryttlingar som mdjligt, och for 262 av turerna no-
terades dven fiskeframgangen. Mer &n en fisketur
utférdes av 27 individer och tolv av dessa stannade
mer &n en dag vid sjon. Totalt bokfoérdes 3480 mi-
nuter (58 timmar) fiske, varav 1500 min. for hanar,
1294 min. for honor och 324 min. for ungfaglar.
Fiskehdjden varierade mellan 8 och 50 m (medel-

hojd = 18,9, standardavvikelse (SD) = 5,5). Fiske-
tekniken var beroende av vindhastigheten (Figur
1). Vid vindar upp till ca 1 m/s fiskade gjusarna helt
utan ryttling. Ryttling med bara aktiv flykt domi-
nerade vid vindtyrkor pa 3-8 m/s, och ndr vinden
var starkare 4n 8 m/s infogades dven glidmoment i
ryttlingarna. Ungefar 13% av ryttlingarna inneholl
glidmoment i de 61 fisketurer som d4 noterades.
Tva fisketurer, som utfordes vid vindhastighe-
ter ndra 14,5 m/s, innefattade enbart ren glidflykt
helt utan aktiv flykt i ryttlingarna. Nér vindstyrkan
okade ytterligare, >14,5 m/s, sags inget fiske over-
huvudtaget.

Totalt klockades 2065 ryttlingar utforda av 62
olika gjusar som identifierats till kon eller alder.
Den totala medelryttlingsldngden for alla gjusarna
var 4,2 sek. (SD = 3,1), med den maximala rytt-
lingsldngden 40,6 sek. for hanar (medel =4.,4, SD =
3,3, n=981), 28,3 sek. for honor (medel = 4,0, SD
3,1, n=926) och 10,1 sek. for ungfiglar (medel =
3,1, SD 1,7, n = 158). Som ses i Figur 2, hade rytt-
lingsldngden en likartad foérdelning for hanar och
honor, medan ungfaglarnas ryttlingslingd visade
en mindre spridning. Majoriteten av ryttlingar va-
rade i 2-5 sek. Endast 97 ryttlingar Gversteg 10 sek.
Glidflykt férekom i ryttlingar som varade ldngre dn
3,6 sek. Medellidngden for dessa ryttlingar var 11,1
sek. (SD =5,8,n=91).

Ryttlingsldangden for hanar, honor och ungfaglar
ar plottade i relation till vindhastigheten i Figur 3.
Vid svaga vindar 6kade ryttlingslingden snabbare
for hanar &n for honor, och hanarnas ryttlingar var
nagot ldngre vid laga vindhastigheter. Medelrytt-
lingsldngden vid vindhastigheter lagre &dn 3,0 m/s
var for hanarna 2,04 sek. (SD 0,82, n = 136) och
for honorna 1,81 sek (SD 0,75, n = 111; t-test; p
= 0,022). Den maximala ryttlingsldngden f6r ha-
nar uppnaddes vid 10,5 m/s, medan honor dkade
sin ryttlingslingd ldngs hela den uppmatta vind-
styrkeskalan. Detta medforde att honorna ryttlade
langre dn hanarna vid vindhastigheter fran ca 10
till 12 m/s (medelryttlingsldngd for hanar = 5,77
sek., SD 0.26, n = 177, honor = 6,65 sek., SD
0,30, n = 160; t-test; p = 0,026). Relativt fa rytt-
lingar klockades for ungfaglar, och de var korta,
oregelbundna och forindrades inte ndmnvért nir
vindhastigheten fordndrades. Regressionsanalyser
av ryttlingslangd mot vindhastighet visade att ha-
narnas ryttling bast forklarades med ett kvadratiskt
forhallande till vinden medan honor och ungfig-
lar hade ett linjart forhallande (Figure 3, Tabell 2).
Vindhastigheten var en stor bidragande faktor till
variansen i ryttlingslangd f6r hanar och honor till
skillnad frén ungfiglar enligt r2-vdrden i Tabell
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2. Vi fann signifikanta skillnader i vindberoende
interaktionseffekter mellan hanar och honor, men
inte mellan ndgot av kdnen jaimfort med ungfag-
lar (Tabell 3). Analysen av de sju adulta faglar
som hade flest klockade ryttlingar bekréftade att
det fanns en konsskillnad i forhallandet mellan
ryttlingsbeteende och vindstyrka. Analyserna gav
dock inga individuella skillnader inom kdnen (inga
signifikanta interaktionseffekter mellan vind och
individ). Analyserna visar att skillnaden mellan
konen i forhéllandet vindstyrka och ryttlingsldngd
verkligen &r konsbunden och inte beroende av in-
dividuella variationer. Ingen signifikant vindeffekt
pa fiskeframgéng (lyckade eller misslyckade fiske-
turer) kunde pavisas. Fiskeframgangen skiljde inte
heller mellan de tre dominerande fisketeknikerna.
Ren glidflykt mot vinden noterades endast vid tva
tillfdllen utan lyckat fiskeresultat.

Observationerna stodde forvintningarna anga-
ende ryttlingens begrinsningar vid laga vindhas-
tigheter. Vid vindstyrkor upp till 1 m/s anvindes
inte ryttling alls, och ryttlingarna var betydligt
kortare vid laga jamfort med mattliga vindhastig-
heter. Vid ldga vindhastigheter ryttlade hanarna
lingre 4n honorna och hanarnas ryttlingsldngd
okade dven snabbare i relation till vindékningen.
Detta stdder vara forvantningar om att honor, be-
roende pd hogre kroppsvikt, dr mer begrinsade i
sitt ryttlingsbeteende vid laga vindhastigheter dn
hanar. Den storleksrelaterade skillnaden i ryttlings-
teknik kan fa ekologiska, beteendeméssiga och/el-
ler evolutiondra konsekvenser. Fiskgjusarna kan
forhindras att fiska effektivt tidigt pA morgonen nir
vinden oftast dr svag, vilket stods av att den energi-
sparande strategin att sittfiska” dr vanlig tidigt pa
morgonen vid sjoar med tillgang pé 1dmpliga trad
for spaning efter fisk. Under flyttningen anvéinder
fiskgjusarna mestadels termikkretsflykt, vilket sker
under den delen av dagen nidr termiken utvecklas
(ca 08:00—-17:00). Detta ger en del tid Gver till mor-
gon- respektive kvillsfiske. Men om gjusarna vid
dessa tidpunkter forhindras att fiska effektivt pa
grund av svaga vindar, férvéntar vi oss att de del-
vis far 16sa brinslebehovet for flyttningen pa annat
sitt. En mojlighet dr naturligtvis att de laddar upp
med allt brinsle de behdver under hela flyttningen
redan innan de ger sig ivdg. En annan mojlighet
ar att avbryta flyttningen och forldgga en eller
flera dagar pa en lamplig fiskeplats for att bygga
upp energireserverna. En tredje variant &r att gora
korta avstickare for att fiska nér de traffar pa lamp-
liga vatten ldngs rutten, med andra ord kombinera
fiske med aktivt strick. Satellitsindarstudier visar
att fiskgjusar ofta stannar pa vissa platser i flera
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dagar eller till och med veckor under flyttningen.
Dessutom finns det observationer av att fiskgjusar
ofta kombinerar aktivt strack och fiske, vilket visar
att dven denna strategi kan vara viktigt under bade
host- och varflyttningen.

En alternativ forklaring till begransningar i rytt-
lingsutférande vid laga vindhastigheter, forutom
storleksrelaterade inskrankningar, kan vara att fis-
ket under blésiga férhallanden dr svarare och kraver
langre ryttlingar. Detta skulle i sé fall innebéra att
fiskeframgangen skulle vara hogre vid 14ga vind-
hastigheter. Detta motségs dock av de observerade
ryttlingsbegransningarna vid laga vindhastigheter
och att vi inte fann nagra uppenbara skillnader i
fiskeframgéng vid olika vindhastigheter.

Som forvéntat anvénde sig inte gjusarna av glid-
flykt under ryttlingarna nar vindstyrkan var ldagre
dn 7 m/s. Vid vindstyrkor 6ver 7 m/s dominerades
ryttlingstekniken av aktiv flykt med kortare glid-
moment infogade. Glidmomenten bidrog till att
forldnga ryttlingarna, men trots detta var kortare
ryttlingar med enbart aktiv flykt vanliga vid hogre
vindhastigheter. En forklaring till varfor gjusarna
inte anvinder glidflykt som dominerande teknik
vid vindhastigheter 6ver 7 m/s dr formodligen att
glidflykt automatiskt medfor att de tappar hojd
(med atminstone 0,6 m/s), vilket ger dem mindre
tid till att sikta in ett dyk mot ett specifikt byte. Om
de diremot kan hélla hojden med hjdlp av aktiv
flykt under ryttlingen, sé ger det béttre forutsitt-
ningar for att justera och vénta in rétt dyktillfélle.
En blandning av aktiv flykt och glidflykt i ryttling-
arna kan alltsd vara en kompromiss mellan 6kad
fiskeframgéng genom aktiv flykt och energibespar-
ning/langddkning genom glidflykt i ryttlingarna.

Hanarnas ryttlingsldngd nadde en platd och vi-
sade stor spridning vid vindhastigheter 6ver 7 m/s
(Figur 3). Vid vindhastigheter 6ver 7 m/s finns allt-
sa troligen inga betydande ryttlingsbegransningar
som har med vindhastigheten att gora. Aven ho-
nornas ryttlingsldngd visade en likartad spridning
som hanarna. Skillnaden gentemot hanarna var
emellertid att honornas medelryttlingsldngd fort-
satte att 0ka vid hoga vindhastigheter. Vi forvin-
tade oss att de storre och tyngre honorna (Tabell
1) var begransade vid ldgre vindhastigheter, vilket
dven bekriftades av observationerna. Vi forvin-
tade oss dven att honor begrinsas upp till ndgot
hogre vindhastigheter d4n hanar, men inte att honor
overglidnser hanar i ryttlingsutférande vid hoga
vindhastigheter. Resultatet kan mdjligen forklaras
med att (a) kompromissen mellan aktiv flykt och
glidflykt vid ryttling kan skilja mellan kdnen be-
roende péa skillnaden i kroppsstorlek, dar hogre



vindhastigheter gor det mojligt for de tyngre ho-
norna att anvinda glidflykt i storre utstrickning,
(b) honor och hanar kan ta olika byten pa grund av
storleksskillnaden, och olika bytesstorlek och/eller
art kan medfora skillnader i optimal ryttlingsldngd
pa grund av olika beteende hos bytet, (c) eftersom
honor mest sitter pa och vid boet under hacknings-
sdsongen och Overlater at hanen att fiska, kan deras
fisketeknik och fiskeframgang péaverkas negativt,
vilket bor vara tydligt tidigt under hosten da var
studie utfordes.

De unga fiskgjusarnas ryttlingsbeteende skiljde
sig fran de gamla faglarnas. Unga gjusar hade lagre
medelvirde, mindre spridning och mindre dkning
i ryttlingsldngd langs vindstyrkegradienten. En
avgdrande del av de unga faglarnas fiskeforsok
var dock formodligen snarare Gvningar i fisketek-

nik dn fisketurer med avsikt att finga nagot byte.
Manga ryttlingar atféljdes av okontrollerade dyk
utan ndgot definitivt mal. Inga ryttlingar férekom
vid vindhastigheter under 2 m/s eller 6ver 12 m/s,
vilket dven det indikerar begrdnsningar i de unga
faglarnas fisketeknik.

Som tidigare ndmnts har dyk utforda av fiskgjusar
som dr yngre dn 6 ménader sdmre fingstframging
jamfort med dyk som gors av dldre faglar. Detta
borde atminstone delvis bero pa begrinsningar i
ryttlingsfardigheterna, eftersom dyk initierade med
ryttling Okar fiskeframgéngen med 50% jamfort
med dyk utan ryttling. Med andra ord kréver troli-
gen ryttlingen erfarenhet for att utforas framgangs-
rikt och kan dérfor vara en viktig selektionsfaktor
for overlevnad hos unga fiskgjusar under sin forsta
hostflyttning.
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Korta rapporter — Short communications

Birds off Scoresby Sound,
Eastern Greenland,
in the spring of 2002

Fdglar utanfor Scoresbysund,
Ostgr()'nland, varen 2002

HENRIK KYLIN

The Swedish expedition Arctic Ocean 2002 (AO-
02) set out in April 2002 to investigate the chemi-
cal and physical oceanography of Fram Strait and
the East Greenland Sea in early spring. The Arctic
Class Icebreaker Oden was used as research plat-
form as the sea in most of the research area is cov-
ered with heavy ice until late summer. Because of
the difficulty of traveling in the early spring, few
observations of the spring migration of birds over
the ice-covered sea have been possible.

There was no formal ornithology programme
onboard during AO-02, why no systematic bird
observations were made. However, because of the
scarcity of previous spring observations, obser-
vations done by interested amateur birders par-
ticipating in other types of research programmes
were summarised (Kylin 2004). One day in par-
ticular, 25 May, when more systematic observa-
tions were possible, is discussed in more detail
here. Even though the observations were more
systematic than otherwise during the expedition
they had to be adjusted to other work that had to
be done. Therefore, these observations are at best
semi-quantitative, but still of interest because of
the scarcity of information from the area.

The observations on 25 May were made possible
because much of the scheduled work had come to a
standstill because of an easterly storm the previous
days. The storm was a result of a huge low-pres-
sure over the Norwegian Sea. The cyclone covered
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almost the entire North Atlantic with heavy winds
blowing for three days almost all the way across
the Atlantic from Norway to Greenland. To avoid
open water during the storm the ship took refuge
in the ice and the engines were turned off, leaving
us drifting with the ice for a couple of days. Ob-
servations were mostly from deck 4 (~20 m a.s.1.)
or the bridge (~25 m a.s.l.), approximately 30 min-
utes out of every hour for most of the day, the ship
operating on UTC (Universal Time Coordinated).
The morning position was ~70° N, 22° W, drift-
ing with approximately 2 knots southwards in the
East Greenland Current off Scoresby Sound. As
the storm abided it was replaced with a strong
catabatic wind from the top of the ice sheet. A
catabatic wind arises with cold air “falls” down a
slope. At the ship, outside the territorial waters of
Greenland, gusts up to 30 m/s were measured.

The area around Scoresby Sound is an important
breading area for Little Auk Alle alle. Large num-
bers were seen on the water during the storm the
previous days. As the storm abided in the morning
hours the Little Auks took to their wings and flew
out to sea, presumably to forage, with the reverse
movement in the evening. Low tens of Briinnich’s
Guillemot Uria lomvia and Black Guillemot Cep-
phys grylle were seen both foraging and flying.

Among the gulls, there were always 15-20 Glau-
cous Gulls Larus hyperboreus around the ship the
entire day. The Glaucous Gulls seemed to be more
or less stationary, while Black-legged Kittiwakes
Rissa tridactyla tended to visit the ship briefly
and then move on. There was no uniform pattern
of movement among the Glaucous Gulls or Kitti-
wakes as the directions from which they came and
moved away from the ship were random, possibly
because the originated from breeding colonies in
the Scoresby Sound area (Gilg et al. 2005).

There was a prominent northward migration of
Ivory Gulls Pagophila eburnea during the day.
The total number was at least 700 individuals,
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Table 1. Birds observed off Scoresby Sound 25 May 2002. Position at 00.00 h 69°59.08°N 21°28.76’W, and at

24.00 h 69°41.67°N 21°50.07°W.

Faglar observerade utanfor Scoresbysund 25 maj 2002. Position kl. 00.00 69°59.08°N 21°28.76’V och kl.

24.00 69°41.67°N 21°50.07°V.

Species Art

Comments

Common Eider Somateria mollissima
Ejder
Grey Plover Pluvialis sqatarola

Kustpipare

Dunlin Calidris alpina
Kdrrsndppa

Sanderling Calidris alba
Sandlopare

Purple Sandpiper Calidris maritima
Skdrsndppa

Red Knot Calidris canutus
Kustsnéippa

Long-tailed Skua Stercorarius longicaudus
Fjdllabb

Glaucous Gull Larus hyperboreus
Vittrut

Black-legged Kittiwake Rissa tridactyla
Tretaig mas

Ivory Gull Pagophila eburnea
Ismds

Briinnich’s Guillemot Uria lomvia
Spetsbergsgrissla

Black Guillemot Cepphus grylle
Tobisgrissla

Little Auk Alle alle
Alkekung

Lapland Bunting Calcarius lapponicus
Lappsparv

A total of ~200 in four flocks migrating northwards.

Two flocks, ~200-300 birds each, migrating in a
northeasterly direction.

~70 migrating eastward in 10 small flocks during the
morning to early afternoon. Four individuals migrating
northwestward in the evening together with the second flock
of Sanderlings.

Two flocks with ~50 + ~70 individuals migrating
northwestward.

7 individuals migrating northwestward together the first
flock of Sanderlings.

5 000-10 000 probable Knots (or possibly other Calidris-
waders) migrating northwards along the coast in the
afternoon and evening.

>10 migrating westward in the late evening.

15-20 around the ship during the whole day foraging in the
pool of open water around the ship.

>70 visited the ship briefly and moved on. Some would
forage in the pool of open water around the ship before
moving on.

>700 migrating northwards, most with a temporary stop by
the ship. Maximum numbers aggregated around the ship at
any one time >400.

~40 foraging in leads in the ice or flying.
~15 foraging in leads in the ice or flying.
>100 000 in foraging movements out to sea in the morning

and back towards land in the evening.

5 migrating northwestward.
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although the actual number was probably higher
as counting could only be upheld intermittently.
Migration was usually pairwise in single pairs, but
occasionally four to eight birds would migrate to-
gether. Many of the Ivory Gulls aggregated around
the pool of open water that was created around the
ship because of wind action (the ship acts a large
sail). Pairs would arrive to the aggregation from
the south and when leaving flew north. Many pairs
copulated in the aggregation. At one occasion
at least 400 Ivory Gulls were perched on the ice
around the ship at the same time. But as the birds
aggregated around ice ridges the actual number
must have been substantially higher, perhaps
500-600 in all.

Flocks of Common Eider Somateria mollisima
started migrating north while the catabatic wind
was still very strong. Although the catabatic wind
came from the side, it was clearly difficult for the
first flocks stay on track and fly straight. The last
flock passed the ship after the catabatic wind had
subsided and did not have the same difficulties.

While the catabatic wind was still blowing two
flocks (200-300 birds each) of Grey Plovers Plu-
vialis squatorala migrated in a northeasterly di-
rection. The two flocks were quite close together
and may have been a larger flock split in two. Af-
ter the catabatic wind had subsided around mid-
day, small flocks (5—10 birds) of Dunlins Calidris
alpina migrated eastward. At least 10 flocks with
a total of 70 birds had migrated in the same di-
rection by 1600. Around 1900 a couple of flocks
with 50—-80 Sanderlings Calidris alba, intermixed
with a few Purple Sandpipers Calidris maritima
and Dunlins, migrated from the sea towards the
northwest. In the evening when the Little Auks
were returning from the sea large flocks of Calid-
ris-waders migrated northwards along the coast.
Based on their size compared to the Little Auks
most of these were presumably Red Knots Calid-
ris canutus, although species identification is not
absolutely certain in this case.

In the early afternoon a small flock of Lapland
Buntings Calcarius lapponicus flew towards the
northwest. And the late evening saw a westward
movement of Long-tailed Skuas Stercorarius
longicaudus.

Of particular interest are the observations of mi-
grating waders and Ivory Gulls. As far as I have
been able to find, this is the first report of a con-
centrated spring migration of Ivory Gulls along
the East Greenland Current. However, as a con-
centrated autumn migration southwards has been
observed previously (Hjort 1976), it is not surpris-
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ing that there is a northward migration in the same
waters in spring. Even so, Lyngs (2003) suggested
that the Ivory Gulls nesting in NE Greenland cir-
cumnavigate the island so that the spring migration
should take place north of Greenland. This seems
not to be the case. The spring migration observed
in 2002 may have gone unobserved because of the
logistic constraints involved in working at sea in
the early spring ice. Ivory Gulls nesting in North-
ern Greenland arrive at their nesting grounds in
early June (Salomonsen 1967). This fits well with
a northward migration past Scoresby Sound in late
May. An in depth discussion of observations on
Ivory Gulls during the entire expedition will be
published separately.

The Grey Plovers were a great surprise as these
should not be present on Greenland at all. The
most likely explanation for this observation is that
a group of plovers had been driven by the easterly
storm from their normal migration pathways east
of the Atlantic and that these were now hurrying
back towards their nesting grounds when the storm
had subsided. According to the expedition meteor-
ologist, the cyclone covered an exceptionally large
geographic area, much larger than the average
storm (Bertil Larsson, personal communication).
Even though Grey Plovers migrating northwards
over Western Europe would not normally have any
problems with a storm on the North Atlantic, con-
ditions may have been different with this excep-
tionally large cyclone.

It is interesting to note, though, that the Grey
Plovers were observed in a location and flying in a
direction that is part of a great circle from winter-
ing areas in Southern USA and nesting areas along
the Russian Arctic Coast. However, radar studies
made at Angmassalik in southwestern Greenland
of birds migrating across the Greenland Ice Sheet
indicated no such flyway (Alerstam et al. 1986),
and as Grey Plovers are rarely seen on Greenland
it is unlikely that there is any regular migration
flyway across the island for this species. Even so,
further observations may be warranted to solve
this enigma.

Although eastward and westward migration of
waders was observed on the same day, it is note-
worthy that the eastward migration was earlier in
the day than the westward migration. The species
also differed. Apart from the Grey Plovers, the
eastward migration was in small groups of a hand-
ful birds only and took place at an earlier time
of day than the westward migration, which was
in larger flocks. Although the sun is up 24 hour
a day, it is my experience that there is a diurnal



variation in bird activities, so that more birds are
active during what should have been the morning
and evening hours. It may be that the Dunlins that
migrated east and the other waders that migrated
west started out at about the same time and that
the difference in when they were observed at the
ship simply reflects that the eastward migrants had
a shorter distance to fly to the ship than the west-
ward migrants.
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Sammanfattning

Under den svenska expeditionen “Arctic Ocean
20027 tillbringades nagra dagar drivande i isen ut-
anfor Scoresbysund, Ostgronland, i skydd undan
en storm pa Nordatlanten. Nér stormen avtog 25
maj kom flyttningsrorelser igang bland flera olika
fagelarter. Mest intressant dr mer dn 700 ismésar
som flyttade mot norr. Flera samlades ocksa runt
fartyget ddr olika parbildningsbeteenden och par-
ning iaktogs. Ett par flockar kustpipare flog mot
nordost; en mycket marklig observation eftersom
kustpipare normalt inte skall finnas pa Gronland.
Karrsndpor sags flytta bade i Ostlig och vistlig
riktning, d.v.s. bade in mot och bort ifrin Gron-
land, medan sandlopare och skdrsnidppor endast
flyttade mot véster mot Gronland. Under kvillen
iaktogs ett omfattande strick norrut lings med
kusten av smévadare, formodligen mest kustsnép-
por. Flyttning iaktogs ocksa bland ejder, fjadllabb
och lappsparv, medan vittrut, tretadig mas, spets-
bergsgrissla, tobisgrissla och alkekung ségs under
fodosok.

Henrik Kylin, Department of Environmental As-
sessment, Swedish University of Agricultural Sci-
ences, PO Box 7050, SE-750 07 Uppsala, Sweden,
and Norwegian Institute for Air Research, Polar
Environment Centre, NO-9296 Tromsa, Norway.
Email: Henrik. Kylin@ma.slu.se
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Kittiwakes Rissa tridactyla
as kleptoparasites of Great
Cormorants Phalacrocorax
carbo

Tretaig mds Rissa tridactyla
som kleptoparasit pa storskarv
Phalacrocorax carbo

HANS KALLANDER

Each winter large numbers of Great Cormorants
Phalacrocorax carbo (simply called Cormorants
below) roost at night on a small skerry off the is-
land of Hallands Véderd, southern Kattegatt. Ear-
ly in the morning most or all of them fly into the
large bay of Skidlderviken where they form fish-
ing flocks numbering from less than a hundred to
sometimes a thousand birds. Often several flocks
are active in different parts of the bay, but birds
often leave one flock in response to cues signalling
that another flock has located fish, whether these
cues are the diving Cormorants themselves or the
presence of larids above the flock. Flocks thus
often coalesce or split up. In all probability these
flocks, which fish pelagically, exploit shoals of
herring Clupea harengus and sprat Sprattus sprat-
tus. Mostly, however, at the same time one can see
Cormorants fishing solitarily or just a few birds
together close to the shore, where the main prey
seems to be benthic fish (flatfishes, Pleuronectidae
and sculpins, Cottidae), but these solitarily fishing
Cormorants constitute a very small fraction of the
Cormorants in the area.

There is some evidence that the Cormorants at
Hallands Viadero, which arrive there in autumn,
used to be northern birds (Andersson et al. 1984).
However, with the expansion of the population of
Cormorants of a southern origin, it is possible that
the large numbers that have been recorded more
recently contain a mixture of northern and south-
ern birds, which would explain a figure of ¢.3500
birds recorded on 23 February 1993 (pers. obs.).

The flock-fishing Cormorants are almost in-
variably attended by large gulls, both Great Black-
backed Gulls Larus marinus and Herring Gulls L.
argentatus, which try to kleptoparasitise them. On
a number of occasions, however, also Kittiwakes
Rissa tridactyla have been seen circling and hover-
ing above these fishing flocks. One might assume
that these small gulls would have small chances
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of stealing fish from the Cormorants and that the
association between Kittiwakes and Cormorants
is commensal, the Kittiwakes diving for fish that
has reached the surface in attempts to escape from
their underwater bird predators. This may well be
the case, but observation distances at Skéldervik-
en are often great, precluding detailed behavioural
observations. However, on 29 January 1993 such
an opportunity arose.

Several flocks of Cormorants were fishing on
the northern side of the bay. One such flock, heav-
ily parasitised by some 20 Herring Gulls, had at-
tracted a few Kittiwakes, whose number soon rose
to 20. At the same time 15 Kittiwakes were patrol-
ling above another actively fishing flock of Cor-
morants further out. After a while this Cormorant
flock dissolved as the birds started flying to join
the first flock. Also the Kittiwakes seem to have
followed them, because shortly afterwards more
than 30 Kittiwakes were circling above this inten-
sively fishing Cormorant flock. When it gradually
moved away from the shore, I left for another ob-
servation point c¢.3 km to the northwest, closer to
the mouth of the bay. From there two flocks of fish-
ing Cormorants could be seen, one with five or six
Kittiwakes and one with five, later ten Kittiwakes,
the latter swooping down over the front of the flock
where the Cormorants were actively fishing. Dis-
tances were now short enough to enable one to see
a few details. One Cormorant that surfaced with
a fish was immediately attacked by a Kittiwake.
However, the Cormorant easily avoided the attack
by turning the back towards the gull and swallow
the fish. Within a short period eleven kleptopara-
sitic attacks against surfacing Cormorants were
seen, some of them rather violent, but in none did
the Kittiwake succeed in stealing the fish. Mean-
while the other Cormorant flock had come closer
and was fishing intensively with 15 Kittiwakes
circling above (and several large gulls on the wa-
ter among the birds). This flock came relatively
close and could be seen very well in the excellent
weather conditions that prevailed and by using a
20x spotting scope. During the spell of fishing
activity the outcome of 50 kleptoparasitic attacks
by Kittiwakes on the Cormorants was recorded;
only one of them was successful. The Kittiwakes
used two different techniques: they either dived
headlong towards a surfacing Cormorant or made
a quick swoop trying to snatch the fish from the
Cormorant’s bill before the fish was swallowed.

If this low success rate is typical for Kittiwakes’
kleptoparasitism of Cormorants, then one wonders
if this kleptoparasitism is energetically profitable.



In contrast to the larger gulls, the Kittiwakes are
constantly on the wing above the fishing flocks. If
this feeding method is unprofitable, however, one
would not expect it to be a regular phenomenon
unless it is also combined with exploitation of fish
made available by the Cormorants’ diving activi-
ties. During my observations, however, there was
no indication that the Kittiwakes captured any fish
on their own.

Reference

Andersson, G., Karlsson, J. & Kjellén, N. 1984. Earlier oc-
currence and recent appearance of the Cormorant Pha-
lacrocorax carbo in Skane, South Sweden. Anser 23:
109—-124. (In Swedish with summary in English.)

Sammanfattning

Stora mingder storskarvar, numera sannolikt av
bdde nordligt och sydligt ursprung (Andersson
m.fl. 1984), Gvervintrar i nordvastra Skane. Topp-
noteringen tycks hittills vara de 3500 faglar, som
sdgs 1 sundet mellan Hallands Véder6 och Tore-
kov den 23 februari 1993. Skarvarna dvernattar pa
Svarteskdr pa Hallands Videros vistsida och fly-
ger tidigt pd morgonen foretrddesvis in till Skil-
derviken, dér flertalet deltar i flockfiske, sannolikt
efter sill eller skarpsill. Enstaka solitdrfiskande
skarvar ses ocksa strandnidra, dir de fangar flat-
fisk och simpor. Fiskeflockarna, av vilka ett antal
samtidigt kan ses pa olika delar av viken, kan be-
std av allt frdn négra tiotal till tusen faglar.
Skarvflockarna beledsagas praktiskt taget alltid
av gra- och havstrutar, vilka forsoker stjdla fisk
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fran skarvarna. Ett antal gdnger har jag emellertid
dessutom sett tretdiga masar, vilka fladdrat 6ver de
fiskande skarvarna. Man skulle kunna tro att des-
sa relativt sma mésar associerar sig med skarvarna
for att utnyttja fisk, som drivs upp mot havsytan
som en foljd av skarvarnas aktivitet, men sa tycks
inte vara fallet. Den 29 januari 1993, en dag da sikt-
forhallandena var utmérkta, kunde jag i tubkikare
idetalj studera de tretdiga méasarnas forehavanden.
Denna dag var flera skarvflockar samtidigt ak-
tiva. Flera av dem hade, férutom trutar, ett antal
tretdiga masar (som mest 30), vilka fladdrade Gver
skarvarna och dok ned mot fronten pé flockarna,
ddr dykaktiviteten var hogst. Smaningom kom ett
par skarvflockar sé nira att jag i tubkikaren tydligt
kunde se att de tretdiga masarna forsokte stjéla
fisk frdn uppdykande skarvar. Hiarvid anvinde
masarna endera av tva tekniker. Antingen dok de
huvudstupa mot en uppdykande skarv eller gjorde
ett blixtsnabbt svep mot en skarv, som hade fisk i
ndbben. Av totalt 62 registrerade forsok lyckades
emellertid blott ett. En sé 1dg framgang far en att
undra om denna kleptoparasitism verkligen kunde
vara energimadssigt 1onsam, i synnerhet som de
tretdiga masarna hela tiden befann sig pa vingarna
(till skillnad frén trutarna, som tillbringar ldnga
perioder liggande pa vattnet). Fler iakttagelser av
den beskrivna associationen mellan tretdiga mésar
och fiskande skarvar, och framfor allt av mésar-
nas framgang, skulle kunna kasta ljus 6ver denna
fraga.

Hans Killander, Postvigen 2, SE-240 12 Torna
Hillestad. E-mail: hans.kaellander@lsn.se
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Nya bocker — New books

R. Greenberg & P. P. Marra (red.), 2005: Birds
of Two Worlds: The Ecology and Evolution of
Migration. John Hopkins University Press, Bal-
timore. 466 pp. ISBN 0-8018-8107-2.

Faglarnas flygformaga 4r deras evolutiondra lycko-
kast och det som gjort dem till flyttande organismer
med hela jorden som ekologisk nisch. For ornito-
logen ér det utan tvekan just deras flyttning som
erbjuder de mest fascinerande fragorna. Som flytt-
fagelforskare ar det darfér med stor forvintan man
Oppnar en ny bok i &mnet, i det hir fallet resultatet
av en konferens som hoélls vintern 2002 i USA. Ti-
teln — Birds of Two Worlds — antyder att man velat
fokusera pa flyttfaglarnas bimodala tillvaro i hick-
nings- och vinterkvarter och deras flyttning mellan
dessa omraden. Boken innehéller 32 kapitel, som
fordelar sig pa sju olika teman: 1) Evolution av
flyttningssystem, 2) Anpassningar till tva vérldar,
3) Biogeografi, 4) Connectivity, 5) Flyttningen, 6)
Beteendeekologi och 7) Populationsekologi. Det ar
omojligt att recensera alla kapitel och jag koncen-
trerar mig darfor pa delar som jag personligen fin-
ner intressanta.

David Steadman konstaterar inledningsvis att
fossilfynd antyder att figlar var kapabla att flytta
redan for 100 miljoner ar sedan (Archaepoteryx
riaknar man med dr ca 130 miljoner ar gammal),
men att langdistansflyttning troligen inte férekom
tidigare dn for 40 miljoner ar sedan dé det intréf-
fade en global nedkylning av klimatet. Tattingarna
evolverade snabbt fran mitten av Miocene (for
ca 10—15 miljoner &r sedan) och ungefir da blev
flyttning taxonomiskt vélrepresenterad. Ett kapi-
tel handlar om genetiska metoder for att studera
flyttningsmonster, ett om flyttning runt Himalaya
och ett kapitel uppdaterar teorier for evolution av
partiell flyttning. I avsnitt tvd handlar det om an-
passningar till ett liv som flyttfagel. Ar fiyttfaglar
speciella eller annorlunda i jimforelse med stann-
fdglar? Hans Winkler och Bernd Leisler svarar ja
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pa den fragan efter en statistisk analys av morfolo-
giska karaktdrer. Scott McWilliams och Bill Kara-
sov sammanfattar de senaste ronen om fysiologisk
flexibilitet hos flyttningen, vilket innebér att fagelns
fysiologi (mag/tarmapparat, lever) genomgar stora
fordndringar under flyttningen. Dessa ses som an-
passningar till kraven pé flyttfageln att snabbt om-
vandla foda till fettdepder och att minimera onddig
ballast under flygningen. Aven beteendemissiga
skillnader kan finnas, som t ex att flyttfaglar r mer
nyfikna och benégna att undersoka nya saker i sin
miljo — en mdjlig anpassning till att stdndigt be-
hova ldra sig saker om nya miljder.

I biogeografiavsnittet fastnade jag framst for
Katrin Bohnig-Gaeses analys av flyttfaglarnas pa-
verkan pa fagelsamhillen i tempererade omréden.
I Nordamerika &r de flesta flyttfaglarna skogsarter
medan i Europa éterfinns flyttfaglarna framst i 6p-
pet landskap, vilket &terspeglar habitatfordelning-
en i deras tropiska ursprungsomraden i Sydamerika
respektive Afrika. Vid en jamforelse av den regio-
nala fagelfunana i Centraleuropa fann hon vidare
att stannféglar har hogre poplationstdthet dn flyt-
tande arter, samt att flyttande arter tenderar att for-
komma mer klumpat dn forvéntat.

Sammanldnkning (eng. Connectivity) har pa se-
nare tid seglat upp som ett hett forskningsomrade,
vilket innebdr att man forsdker linka samman
sommarpopulationer med vinterpopulationer. Om
individer fran en given hdckningspopulation sprids
till ett stort antal olika vinterkvarter, ddr de blandas
med individer frdn andra hickningspopulationer, dr
sammanlidnkningen 14g, medan det omvénda géller
om majoriteten av individer frdn en hickningspo-
pulation aterfinns i samma Overvintringsomrade.
Traditionellt har ringéterfynd utgjort basen for den
hér typen av information, men under senare ar har
metodarsenalen drygats ut. Nu anvéinds ofta ge-
netiska markdrer eller analys av stabila isotoper i
fjadrar eller klor for att koppla ihop sommar- och
vinterpopulationer. Keith Hobson ger en grundlig



oversikt av metoder som bygger pa analys av sta-
bila isotoper, vilket vi sdkerligen kommer att fa se
mer av framover. Nyligen anvindes metoden for att
studera ankomst och parbildning hos centraleuro-
peiska svarthittor, ddr en relativt nyetablerad del
av populationen Gvervintrar pa de brittiska 6arna,
men dessa anldnder tidigt till hdckningspmradet
och 16per dérfor liten risk att blanda sig med sent
anldndande individer som Gvervintrat pa Iberiska
halvon (Bearhop et al. 2005). Darmed kan man
forvénta sig att genetiska skillnader kommer att bi-
behallas, eftersom hybrider sannolikt skulle erhalla
genetiskt programmerade flyttningsriktningar mitt
emellan fordldrafaglarnas och sannolikt flytta rétt
ut i Atlanten med minimala 6verlevnadschanser
som f6ljd.

Flyttfaglars roll som bérare av sjukdomar och
parasiter har ront okat intresse i sen tid tack vare
att molekylirgenetiska metoder nu kan anvéndas
for att studera specificitet hos t ex figelmalaria.
Aven om faglarna inte ir direkt sjuka pga en mala-
riainfektion s& kan de dverfora parasiterna mellan
overvintrings- och hickningsomraden, och &dven
residenta arter kan pd sé vis konfronteras med nya
parasiter. Robert Ricklefs m fl ger en oversikt av
detta spannande fdlt och antyder att man i vissa fall
kanske t o m kan anvénda parasiter som markorer
pa geografiskt ursprung — ett alternativ till stabila
isotoper.

Det som kanske mest fascinerar mig sjdlv inom
fagelflyttnignen &r sjélva flyttningsprocessen; Hur
langt flyger en fagel pa en natt? Och hur lange? Hur
orinterar den? Vilka véderbetingelser kravs? Hur
fort flyger den? Bill Cochran och Martin Wikelski
sammanfattar flera decenniers forskning dér man
med hjilp av smi radiosidndare foljt sma trastar av
slaktet Catharus under flyttningen. Faglarnas har
foljts over stora strackor med bil, och pa senare tid
har man &ven fangat in individer efter varje natts
flyttning for att genom blodprov mita deras ener-
giforbrukning. Under flygning har sdndarna dven
gett information om vingslags- och hjartfrekvens.
Kapitlet avslutas med en utblick och diskussion om
ett satellitbaserat system varmed man skulle kunna
folja smafagelindivider under deras flytting. Detta
har ju ldnge varit en drom bland flyttfagelforskare.
Satellitsdndare har anvints flitigt pa storre faglar,
men nu kan man snart f6lja dven de minsta arterna
och vi kan sédkert forvinta oss Gverraskningar nir
det giller hur de genomfor sin flyttning.

I avsnittet om beteendeekologi hos flyttfaglar
beskrivs bland annat sociala beteenden utanfor
hickningstiden och ekologiska skillander bland
16vsangare (Phylloscopus). Bland annat far vi veta
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att bland en grupp lovsangararter s dr antalet hopp
en fagel foretar ssmmanlénkad med savél dess ben-
langd och nébbstorlek, samt att det finns ett sam-
band mellan artens utbredningsomradde sommartid
och vintertid.

I det avslutatde populationsavsnittet pesenterar
Tobor Szep och Anders Moller data baserade pa
fjérranalys for att identifiera populationsspecifika
overvintringsomraden for olika ladusvalepopula-
tioner. Metoden forefaller ha en hipnadsvickande
upplosning och ger dessutom ekologiska data fran
overvintringsomradena som kan forklara bland an-
nat overlevnad. Scott Sillett och Richard Holmes
presenterar tidsseriedata fran en langtidsstudie av
en nordamerikansk skogssdngare. Nyare studier
har visat att flyttfiglars hickningsframging ar
starkt knuten till deras ankomstdatum till hick-
ningsomradet, vilket i sin tur dr kopplat till kvalitén
hos deras dvervintringshabitat. Michael Runge och
Peter Marra forsoker sammanfatta dessa idéer i en
populationsmodell. Avslutningsvis sammanfattar
redaktorerna sin syn pa flyttfagelforskningen i ett
kapitel betitlat (fritt 6versatt) ” Flyttfagelbiologins
rendssans: en syntes”, med en lista Gver angeldgna
fragor for forskare att 4gna sig at.

Den hér boken kan ses som den tredje i en se-
rie bocker som alla dr resultatet av en stor flytt-
fagelkonferens i Nordamerika och denna dr helt i
klass, om inte béttre, dn sina foregangare. Det ar
intressant att notera vissa skillnader mellan euro-
peisk och amerikansk forskningstradition. En tyd-
lig skillnad &r att i Europa ar flyttfdgelforskningen
mer forankrad i ett teoretiskt paradigm, medan den
amerikanska forskningen dr mer deskriptiv. Euro-
peiska flyttfagelforskare har i storre utstrickning
en ekologisk bakgrund medan de amerikanska inte
sdllan har sina rotter i fysiologin, vilket sannolikt 4r
en bidragande orsak till dessa skillnader. De olika
traditionerna kompletterar varandra pa ett utmarkt
sdtt och gor att vi kan betrakta figlars flyttning med
delvis olika glasdgon. Ny teknikutveckling kom-
mer fortséttningsvis att leverera ny information om
flyttfaglarnas resor och liv i allménhet, vilket gor
gor just flyttfigelforskningen till det mest spédnnan-
de omradet inom ornitologin. Birds of Two Worlds
utgodr en gedigen samling artiklar i &mnet och torde
inte ldmnas oldst av ndgon med ett genuint intresse
for flyttfagelforskning.

ANDERS HEDENSTROM
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Wolf-Dieter Busching, 2005: Einfiihrung in die
Gefieder- und Rupfungskunde. Aula Verlag,
Wiebelsheim, 2005, 2:a uppl. 408 sidor, 10 farg-
planscher, 550 svartvita teckningar. Pris € 34,80.

Stundom skojar man som svensk litet med den
forment grundliga tyska mentaliteten. ”Kort intro-
duktion i tio band...” kan vara en sadan oférarglig
skdmtsamhet om tyskens sitt att dels sdga allt, dels
betitla sitt verk vdl ansprdkslost. N&, inget fel i en
grundlig genomgang, sa 1at oss ha 6verseende med
titeln! Foreliggande bok bestar visserligen bara
av ett band, men titeln lyder i svensk Oversittning
”Introduktion i ldran om fjddrar och bytesrester”,
och introduktionen som bjuds tycks innefatta det
mesta och vara ytterst grundlig. Fér den som kan
tyska erbjuds hir en utméirkt modern snabbkurs i
fjaderkunskap.

Boken &r indelad i en generell, begreppsforkla-
rande del samt i en tillimpad del med nycklar for
fjdderbestimning. Den andra delen med nycklarna
omfattar 146 s., dvs. ca 35% av boken. I den all-
ménna delen finner vi en kort historik (8 s.), for-
klaring av facktermer (4), fjaderns anatomi och
fjiderdriktens uppbyggnad (76), ruggning (25),
beskrivning av skador pé fjadrar orsakade av pa-
rasiter och sjukdomar (5), bytesreststudier och
hur fjadrarna fran rovfaglarnas slaktplatser kan
insamlas, forvaras och katalogiseras (39), meto-
dologi och bearbetning av data fran en fjddersam-
ling, samt mer om fjdderanatomi (30), ytterligare
aspekter pa fjaderns struktur, teckning och férger
(15), moderna analysmetoder som utnyttjar fjad-
rar (8) och slutligen fjaderkunskap i naturskyddets
tjanst (3). Samtliga dessa avsnitt ar rikt illustrerade
med forfattarens egna tuschteckningar samt nagra
planscher och fotografier. Aven om jag finner grup-
peringen av olika avsnitt, med beslédktade d&mnen
spridda pa flera hall, ndgot svartydd, &r ett force-
rande av detta lilla hinder vl virt modan. Hér finns
gott om intressanta och klara beskrivningar av fja-
derdriktens olika smé egenheter, sdsom diastataxin
och dess funktion, den krympta remikeln vid andra
handpennans bas hos vissa fagelgrupper, karpal-
pennan med ofta tillhdrande karpaltdckare hos an-
dra grupper, om fargdmnen, parasiter osv. Visste ni
vad “fransk ruggning” ir for ndgot? Jag gjorde det
inte, men vet nu. (Det dr inte ndgot ekivokt!)

Nycklarna for fjaderbestimning dr ambitidsa
och intressanta att studera. De dr uppbyggda diko-
tomiskt som botaniska nycklar brukar vara. Jag kan
inte bedoma om dessa fungerar (ndgra stickprov
gjorde det, andra inte, men misslyckandena kan
mycket vil bero pd min oférmaga och min under-
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liggande misstdnksamhet mot férenklade nycklar
av det hir slaget). For mig hade de det storsta vér-
det i sin rikedom pa i och for sig svartvita men yt-
terst noggranna teckningar av fjadrar som ackom-
panjerar dem. Dér finns ocksé sju underbart vackra
fargplanscher av fjadrar mélade av Ron Meier; man
hade onskat sig fler av dessa! Det gér att Gva upp
sin formdga att skilja pd armpennor och stjirtpen-
nor, handtdckare och storre tickare osv. genom att
studera bokens alla illustrationer, en formaga som
dr en forutsittning for att kunna artbestimma en
enskild fjdder. Att nycklar inte kan ersitta en ge-
digen kunskap om de olika arternas utseende och
draktutveckling dr ofrankomligt. Ett exempel ges
ofrivilligt i boken: Plansch 91 visar en malning av
tvd grihalsade trastar, och bildtexten séger att den
ena bilden visar hickdrikt, den andra vinterdrikt.
Den som kan sina palearktiska arter vet, med eller
utan nycklar, att vinterdridkten &r densamma som
sommardrikten. Vad vi ser dr en gammal fagel, tro-
ligen hane, och en ung hona. Manga steg i nyck-
larna fordrar vidare att man kan svara pa om fageln
i frdga har nio eller tio utbildade handpennor eller
tio, tolv eller fjorton stjirtpennor. Stdr man med en
ensam funnen fjdder i handen kan detta vara svart
att besvara.

Dessa sma anmirkningar till trots vill jag varmt
rekommendera boken till alla med ett djupare in-
tresse i1 fjaderkunskap. Den torde vara den mest
kompletta och moderna handboken i &mnet.

LARS SVENSSON

Moiller, A., Fiedler, W. & Berthold, P. (eds.)
2004. Advances in Ecological Research: birds
and climate change. Volume 35. ISBN 0-12-
013935-9. Elsevier Academic Press, Amsterdam

Volym 35 i serien Advances in Ecological Research
behandlar det aktuella dmnet figlar och klimatfor-
dndringar och har redigerats av tre redaktorer: A.
Moller, mest kind for sina studier av ladusvala, och
de tva flyttfagelforskarna W. Fiedler och P. Bert-
hold. Boken bestér av ett antal vetenskapliga dver-
siktsartiklar forfattade av experter inom respektive
falt och behandlar olika aspekter av hur klimatet
paverkar faglars hickning, utbredning och flytt-
ning.

En storre del tdcker just flyttning och specifikt
hur datum f6r ankomst pa varen varierat 6ver tiden,
tidpunkt for hickningsstart med mera, men dven
hur avflyttningen hos vissa arter fordndrats dver
aren. Materialet i boken har fokus pa Vist- och
Nordeuropa och ménga extremt langa tidsserier re-



dovisas. Till exempel redovisar Esa Leihonen med
flera i sin artikel en tidsserie fo6r datum for ankomst
hos bofink, singldrka, sddesdrla, ladusvala/hus-
svala, gok och tornseglare till Turku i Finland, en
serie som stracker sig tillbaka till mitten av 1700-
talet. Inte helt forvdnande kan man konstatera att
den stora forédndringen, dvs allt tidigare ankomst
pa véren framst sker hos de tidigt flyttande figlarna
sdsom sangldrka, bofink, sidesérla, medan tornseg-
larna inte dndrat datum for nir de dterkommer till
hickningsomradena. Boken innehéller ett omfat-
tande sammanstillt material, och for den som éar
intresserad av &mnet ger boken en god Gverblick av
vad som gjorts inom fdltet samt information om re-
ferensmaterial for djupare ldsning. Det dr dock inte
en bok man strickldser hemma i ldsfétoljen utan en
diger sammanstéllning av traditionell vetenskaplig
rapportering, med svartvita bilder och diagram.
SUSANNE AKESSON

H. Douglas Pratt, 2005: The Hawaiian Honey-
creepers. Oxford University Press. 342 s. Pris
1490 kr i Naturbokhandeln.

The Hawaiian Honeycreepers dr den trettonde vo-
lymen i forlagets monografiserie Bird Families of
the World och behandlar familjen Drepanidinae.
Denna anses numera ibland utgéra en underfa-
milj inom finkarna Fringillidae. P4 svenska har
de kallats hawaiifinkar i Nationalencyklopedien.
Detta torde vara ett béttre namn dn engelskans
“honungskrypare”, men forfattaren argumenterar
for att behalla det gamla namnet Hawaiian Honey-
creepers. Douglas Pratt ar frilansornitolog knuten
till Lousiana State University Museum of Natural
Science. Han har framst studerat faglarna pa 6ar i
Stilla havet inklusive Hawaiigruppen.
Karakteristiskt for Oxford University Press mo-
nografier dr deras grundlighet. Hér finns i princip
all information du kan 6nska om den behandlade
familjen. Ett flertal svartvita fotografier av Jack
Jeffrey illustrerar. Hawaiifinkarna dr endemiska
pa Hawaiidarna i norra Stilla havet. Ogruppen lig-
ger 400 mil fran det nordamerikanska fastlandet
och bestar av fem storre (samt ett antal mindre)
Oar med relativt olika klimat och en del hogre vul-
kanberg. Hir finns en av vdrldens regnrikaste plat-
ser pa 6n Kauai och torra omraden i regnskugga pa
andra Gar. Olika vegetationstyper finns detaljerat
beskrivna i boken, liksom 6arnas historia. De for-
sta polynesierna koloniserade arna for cirka 1500
ar sedan. Med dem foljde grisar och réttor som
gick hért &t de endemiska féglarna. James Cook
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1778 och senare visterldnningar inforde sjukdo-
mar som drabbade den inhemska befolkningen
men dven fagelmalaria som slog ut flera fagelarter
under 1000 meters hojd. Mer sentida kolonisatorer
inforde dven ett stort antal frimmande fagelarter
vilka numera dr naturaliserade pa darna. I ldgre
omraden &r det i dagsldget frimst sddana som en
besokande ornitolog triffar pd. Aven vixtligheten
ar starkt paverkad av introducerade arter. Det var
forst i slutet av 1800-talet som fagelfaunan utfors-
kades pé allvar och en art hittades inte forrdn pa
1960-talet.

Hawaiifinkarna utgér en intressant parallell
till galapagosfinkarna. Differentieringen har har
emellertid givit upphov till ett antal arter som vid
forsta paseende inte alls forefaller vara narbeslék-
tade. Framfo6rallt ndbbarna varierar frdn grova
finknébbar till utdragna och bojda nabbar for nek-
tarsok. Olika taxonomiska trad har foreslagits och
klassificeringen behandlas mycket utforligt. Den
i dagsldget dominerande uppfattningen forefaller
vara att gruppen dr monofyletisk, det vill sdga hér-
stammar frdn gemensamma forntida invandrare.
De olika nébbtypernas funktion behandlas de-
taljerat. Ett annat kapitel presenterar ekologi och
hiackningsbiologi. Mer deprimerande dr lasningen
om sjukdomar och parasiter. P4 grund av preda-
tion frén introducerade déggdjur men framst fa-
gelmalaria har hawaiifinkarna minskat dramatiskt
de senaste hundra aren. Av 37 arter dr 19 numera
definitivt eller troligen utdéda, medan flera av de
aterstdende dr hotade. Ett antal projekt har dragits
igdng for att skydda séllsynta arter vilket inklu-
derar restaurering av biotoper och nyintroduktion
till lampliga omraden. I ett par fall har man lyck-
ats vinda trenden men ett par arter dog ut sd sent
som pa 1980-talet.

En detaljerad systematisk genomgéang inklude-
rar detaljerade utbredningskartor, sonogram och
foton av en del arter. Fargplanscherna som maélats
av forfattaren haller hog klass. Hos flertalet arter
ar konen lika men det forekommer att hanen ar
rod och honan gron. For flertalet arter anvander
man fortfarande de ursprungliga namnen som kan
stavas t.ex. Ou eller Amakihi. En av de vackraste
faglar jag sett heter liwi, vilket &r en sammetsrod
fagel med svarta vingar och lang, bojd, orange
nébb. Den var tidigare vanlig men finns nu frimst
i naturskog pa 6ver 1000 m hdjd. Man kan dven
ldsa om namnens ursprung och fa detaljerade ut-
talsanvisningar. Boken avslutas med en impone-
rande referenslista.

Det samlade intrycket blir att detta dr en mycket
grundlig och vilgjord bok som rekommenderas
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for den intresserade. Familjens begrinsade utbred-

ning och det mycket hoga priset gér dock sannolikt

att den far en begrénsad spridning i Sverige.
NILS KJELLEN

Geoffrey E. Hill & Kevin H. McGraw (eds.),
2006: Bird Coloration. Vol 1: Mechanisms and
measurements. Vol. 2: Function and Evolution.
589+477 sid. Harvard University Press, Cam-
bridge, Mass.

Nar varen kommer dr fjéllripetuppen bléndande
vit medan honan ruggar till brunt for att inte upp-
tickas ndr hon ruvar dggen. Tuppen behaller sin
vita drikt, men den gér honom latt att uppticka for
jaktfalken. Han utsitter sig saledes for en till synes
onddig fara, men denna riskabla exponering &r en
demonstration av mod och styrkekvaliteter som ar
noddvindiga for att en hona skall vélja honom. Men
under den period da honorna lagger dgg gor tuppen
ndgot mycket mirkligt. I stdllet for att f6lja nor-
men for alla figlar, att hélla fjaderdrikten frasch
och ren, smutsar fjéllripetuppen medvetet ner sig
mer och mer sé att den vita drakten blir gra- eller
brundaskig. Detta reducerar risken att bli upptackt
synnerligen kraftigt, och skulle en hona forlora sin
kull kan tuppen tvitta sig ren igen och dvertyga
henne om att gora ett nytt forsok. Att smutsa ner sig
ar dock ett synnerligen udda sitt att firgligga sin
fjaderdrikt. Normalt sker det med hjélp av pigment
eller strukturer i fjaderdrdkten. Och det 4r det som
detta imponerande verk handlar om.

De tvé volymerna pé tillsammans dver tusen sidor
innehaller ett drygt tjugotal kapitel av ungefir lika
manga forfattare och dr den bista dmnesdversikten
som finns att tillga i dag. Allra mest géller det den
forsta, mera tekniskt inriktade volymen, medan en
hel del av det som finns i andra volymen ocksa fun-
nits med i andra &versiktsverk rorande faglars bete-
endeekologi och evolution. Tva svenska forfattare
medverkar, ndmligen Staffan Andersson och Maria
Prager frdn Zoologiska institutionen i Gdoteborg.
De ger en gedigen Gversikt av hur man kvantifierar
och miter en fagels farger pa ett objektivt sitt, ett
forskningsfilt som vuxit fram forst under de allra
senaste decennierna. Det d&r moderna spektrometrar
som gjort detta mojligt, numera inte bara i labo-
ratorier utan ocksa i filt. For att forstd vad farger
och fargmétning dr mdste man 14sa detta och dvriga
kapitel 1 bokens forsta avdelning. Nésta avdelning
beskriver de olika sitten pa vilka figlarna skapar
farger. Det ena séttet dr med hjélp av pigment, farg-
dmnen. Dessa pigment absorberar och aterutsdnder

174

ljus av olika frekvenser. Det andra sittet &r genom
att strukturer i fjiderdrikten. Darvid &r det ljuset
som bryter pd olika sitt i rent fysiska strukturer
som &r 1 nanometerskala, d.v.s. i skala kring ljusets
vaglangder. Bland pigmentfargerna finns tva stora
klasser, ndimligen melaniner, som &r allra vanligast
och finns hos alla faglar utom albinoindivider, och
karotenoider, som dr ndst vanligast. Melaninerna
ger framst svarta, bruna och gra farger och det ar
melaniner som svarar for nistan alla monster av typ
prickar, flickar, rander, etc. Melanin har ocksa en
funktion annan &n fdrgsittning, nimligen att for-
stirka fjddrarna; svarta fjadrar slits ldngsammare
dn vita. Karotenoiderna ger framst de gula, oranga
och roda fargerna. Karotenoiderna r speciella pa
sd sitt att figlarna inte kan bilda dem sjdlva utan
maste fd dem genom fodan. Daremot kan de om-
vandla en karotenoid till en annan. Firger skapas
ocksé genom samverkan mellan strukturella farger
och pigment. Det finns dessutom ett mindre antal
pigment som varken dr melaniner eller karotenoi-
der, t.ex. pteriner som ger ugglorna deras gula 6gon
och flaviner som gor dggulan gul.

Verkets andra volym behandlar de frdgor som
ligger ndrmast de vanliga féltornitologernas vérld,
namligen hur fargerna fungerar och vilken roll de
har i faglarnas liv. Under senare ar har man ocksa
funnit att f6r oss osynligt ultraviolett ljus dr syn-
bart for faglarna, vilket skapat ett delvis nytt forsk-
ningsfilt. Forskningen rorande fargernas roll for
faglarna dr naturligtvis enorm, och de tio kapitlen
kan bara bli nedslag i mangfalden: sexuella signa-
ler, kryptiska funktioner, att undvika rovdjursat-
tacker, att skrimma fiender, att imponera, att tala
om att man smakar illa eller dr giftig. Det sista
kapitlet i boken diskuterar hur man rekonstruerar
fargerna hos sedan linge utdéda faglar. Har man
tittat pa Jurassic Park sd inser man att detta ocksa
dr en intressant fraga.

SOREN SVENSSON

Hans-Giinther Bauer, Einhardt Bezzel & Wolf-
gang Fiedler, 2005: Das Kompendium der
Vogel Miteleuropas. Alles iiber Biologie, Ge-
fihrdung und Schutz. Tre volymer: (1) Icke
tdttingar (808 sid.), (2) Tdttingar (622 sid.) och
(3) Litteratur och bilagor (337 sid.). Andra, helt
omarbetade upplagan. AULA-Verlag, Wiebels-
heim.

Detta arbete dr en verklig koncentration av aktu-
ell fagelkunskap. Texten &r kortfattad och bygger
till stor del pa hanvisning till de drygt fyra tusen



referenser som listas i den tredje volymen. Boken
fungerar utmirkt i Skandinavien eftersom det riack-
er med att arten upptritt i "Mitteleuropa” for att
den skall behandlas fullstindigt. Saledes far jakt-
falken hela tva sidor trots att den inte besdker om-
radet arsvisst. Och likaledes far lavskrikan en dryg
sida trots bara ndgra fa fynd i historisk tid (Dock
hittar jag den intressanta uppgiften om minst sex
individer i Slovakien i januari 1990. Alla var av den
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sibiriska rasen ruthenus. Kanske nagot att tdnka
pa nir man ser nagon av de extremt fa lavskrikor
som dyker upp i sydligaste Sverige.) Lappmesen,
som aldrig setts i omradet, omndmns déremot inte.
Fo6r den som kan tillrdckligt med tyska dr detta ett
mycket hanterligt bokverk att ha i bokhyllan. Det
mesta av elementér kunskap om varje art finns da
néra till hands.

SOREN SVENSSON
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