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Kornknarrens Crex crex biotopval, revirstorlek och ortstrohet pa 
Oland: en radiosandarstudie 

RICHARD OTTVALL & JAN PETTERSSON 

----------------------------------- Abstract -----------------------------------
A radio telemetry study of the Corncrake erex crex was 
carried out on Oland , southeastern Sweden in 1992-1997. 
The aim was to study the breeding biology and habitat 
selection of this globally threatened species. 73 males 
were dnged and to 43 of these males we attached radio 
transmitters for more detailed monitoring. The number of 
singing males was counted regularly. Most frequented 
habitats were (1) wet meadows dominated by grass, (2) 
abandoned marginal zones with tall herb vegetation like 
Anthriscus sylvestris and Urtica dioica and (3) silage 
fields. Cereals were seldom used. The home range was 
about 5 ha at each calling site, but some males changed 
territories and moved up to 7 km the same season. The 

majority, or 59 %, of captured birds were aged as second 
year birds. Site fidelity between years was 13 %. The 
apparent low site tenacity does not necessarily indicate 
low reproduction of young. A low return rate could instead 
be explained by the high annual mortality observed in this 
species . Several breedings were confirmed in the study 
area but the relative reproductive success was unknown. 
There are, however, indications of a 50 % decline on Oland 
since the 1970s. Keeping a habitat mosaic is important to 
prevent further declines. 

Richard Ottval1 & Jan Pettersson, Ottenby jagelstation, 
PI. J 500, S-380 65 Degerhal11l1, Sweden 
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Inledning 

I den svenska fOrteekningen over akut hotade, sarba­
ra, sallsynta eller hansynskravande arter, den s.k. 
"rodlistan", plaeeras kornknarren Crex crex i kate­
gorin sarbara arter (Ahlen m.fl. 1996). Detta innebar 
att artens overlevnad inte anses sakrad pa sikt, utan 
att det sannolikt kravs atgarder fOr att bevara korn­
knarren som svensk haektagel. Kornknarren ar oek­
sa en av de fa europeiska Higelarter som anses vara 
globalt hotad oeh har nyligen inkluderats i listan 
over de mest hotade faglarna inom EU. 

Pram till oeh med 1800-talet var kornknarren en 
allman haekfagel i sodra oeh mellersta Sverige, med 
mer sporadisk forekomst langre nonut (Risberg 
1988). Men redan i slutet av fOregaende sekel oeh 
bOljan av 1900-talet rapporterades lokala rninsk­
ningar pa flera haIl. MeHan 1910-1940 var tillbaka­
gang en narmastkatastrofal, men darefter har bestan­
det varit mer eller rnindre stabilt med 500-1000 
spelande hanar per ar. En uppskattning baserad pa 
arliga rapporteringar under 1980-talet gay ea 1000 
spelande faglar i Sverige, fOrdelade pa 600 pa Got-

land, 250 pa Oland oeh 150 i ovriga Sverige (SOP 
1990). Vid tre tillfallen har kornknarren varit fOre­
mal for riksinventeringar, namligen 1957, 1968 oeh 
senast 1994 (Enemar 1957, Enemar 1969, Petters­
son 1995). Riksinventeringen 1994 resulterade i 
knappt 400 spelande faglar. Anmarkningsvart var de 
laga antalen pa Oland oeh Gotland, med endast drygt 
100 individer pa respektive o. Det ska dock poang­
teras att 1994 sannolikt var ett daligt ar for kornknar­
ren, medan det 1993, som istallet var ett "toppar", 
noterades ea 500 spelande taglar bara pa fastlandet 
(Pettersson 1995). En kraftig rninskning ar oeksa 
valdokumenterad i hela Vasteuropa, medan det fort­
farande finns starka bestand i den ostra delen av 
utbredningsomddet, framfor aUt i Ryssland (Green 
m.fl . 1997b). Det finns flera samverkande orsaker 
till den kraftiga rninskningen. Utdikningen av vat­
marker har gjort att lampliga biotoper har rninskat i 
areal. Okat anvandande av godsel oeh okat ensilage­
uttag har tidigarelagt slattern, sa att kornknanen 
numera har svart att hinna produeera ungar. Effekti­
va slattermaskiner forstOr bon, dodar ungar oeh 
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ibland ocksa adulta faglar (Risberg 1988, Green 
1995, Green m.f1. 1997b). 

Kornknarrens dolda leverne gar den svarstuderad, 
och fa undersokningar har gjorts pa arten i Sverige. 
Alnas (1974) samlade med hjalp av fangst-ater­
fangst-metoden in ett digert material om ortstrohe­
ten hos gotlandska kornknarrar. Uppgifter om bio­
topval i det modern a jordbrukslandskapet ar i stort 
sett begransat till det material som erholls i samband 
med riksinventeringen 1968 (Enemar 1969). Ut­
vecklingen av radiosandarteknik hal' emellertid pa 
senare ar mojliggjort studier av kornknarrens fOre­
havanden under hackningstiden. Den hal' artikeln 
presenterar resultat av en sadan radiosandarstudie 
som startades pa sodra Oland 1992 i Ottenby fagel­
stations regi och med ekonomiskt stOd fran Varlds­
naturfonden. Tyngdpunkten i var undersokning lig­
ger pa biotopval och revirstorlek, men vi diskuterar 
ocksa ortstrohet och alderstruktur i den studerade 
populationen. 
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Figur 1. Antal spelande kornknarrar 1-22 juni i As socken 
1972-97 vid inventering medjamfOrbar metodik (Rodebrand 
1976, Pettersson 1994). Trendlinjen visar glidande trearsmed­
elvarden. 

Number of singing Corncrakesfi"Ol111 to 22 June at As parish 
in 1972-97 counted with comparable methods (Rodebrand 
1976, Petfersson 1994). The trend line shows moving avera­
ges of three years. 
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Studieomrade och metodik 

Studieomradet 

Studien har genomforts i As och Grasgards socknar 
pa sodra Oland. Landskapet kan grovt del as in i 
alvarmark ide vastra delarna, strandangar med olika 
grad av betestryck utmed kusterna och daremellan 
jordbruksmark. Akerarealen var 1994 i As socken 
574 ha och slattervall for ensilage och hoproduktion 
svarade for46 % av den uppodlade ytan (SeB 1995). 
Spannmal , med korn som den dormnerande grodan, 
stod for 33 % av det odlade olm·adet. StudieOlm·adet 
omfattade endast den sodra delen av Grasgards 
socken, men av totalt 1270 ha akerareal i Grasgard 
1994 utgjorde spannmaI 47 % och slattervall 21 %. 
I Ottenby lund, som arden end a stOrre sammanhang­
ande skogen i studieOlm·adet, spelade under 1960-
och 1970-talet kornknarrar arligen i de oppna angs­
markerna. Men under perioden som den hal' studien 
pagatt ar det endast nagra kan tzoner till Otten by lund 
som utnyttjats av ropande kornknarrar. As socken 
hal' sedan 1972 inventerats pa spelande kornknarrar 
vmje ar mellan 1-22 juni och med jamfOrbar meto­
dik (Rodebrand 1976, Pettersson 1994). Efter en 
okning i bOljan av 1980-talet kunde en svag minsk­
ning skonjas under 1990-talet (Figur 1). Medelvar­
det val' 15 spelande hanar, med stora fluktuationer 
mellan aren. 

Metodik 

Hanarnas spelperiod ar anpassad till att honorna 
lagger tva kullar, vilket innebar en lang hacknings­
sasong (Green m.f1. 1997b). I medeltal harden fOrsta 
kornknanen pa sodra Oland horts 16 maj (Pettersson 
1992) och det ar forst i mitten av juli som spelinten­
siteten minskar. Hanarna hors sporadiskt ocksa un­
der dagtid , men en effektiv tackning erhalles med 
nattliga inventeringar mellan 23.00-03.00 (Hudson 
m.fl.1990,Pettersson 1995). Understudiearen 1992-
97 har As socken inventerats nastintill valje natt med 
lampligt vader under perioden 15 maj-15 julio En­
staka nattinventeringar har genomforts utanfor den­
na period, som tidigast 12 maj och som senast 30 julio 
Sammanlagt hal' det gjorts 223 inventeringar med i 
genomsnitt 37 besok/ar. Nattavlyssningen har fOljt 
en fixerad rutt och omradet har kunnats tackas in 
med hjalp av befintliga vagal". Natter med frisk vind 
har undvikits, eftersom det da ar svart att hora 
ropande faglar, speciellt om observatOren hal" vinden 
i ryggen. Grasgards socken hal' avlyssnats mer spo­
radiskt och med olika intensitet mellan aren. Gras­
gard blev bast inventerad aren 1994-97. Vmje spe-



lande kornknarr har prickats in pa en karta och en 
biotopbeskrivning hal' gjorts i efterhand under dag­
tid. 

Fbr att fblja olika individers rbrelser fbrsags 43 
kornknarrshanar med radiosandare under aren 1992-
1996. Fbljningarna varade i medeltal 15,6 dagar 
(n=43; spridning 1-35 dagar). Nio individer tappade 
av okand anledning radiosandaren i ett tidigt stadi­
um och tio kornknarrar fbrsvann fran onu'adet inom 
ett par dagar. Figur 2 visar hur lang tid 34 hanar 
spelade i det revir de fangades i, efter att de erhaIlit 
sin radiosandare. Av figuren framgar att drygt 50 % 
av faglarna stannade kvar i reviret minst tio dagar. 
Hanarna attraherades med en uppspelning av revir­
latet och fangades i slbjnat da de kom flygande fbr att 
driva bort " inkraktaren" . MaIsattningen har i fbrsta 
hand vari t att fanga alIa stationara faglar i studieom­
radet. Radiosandaren (PD-2, Holohil System, Onta­
rio, Canada) vagerca 3,8 g (mindre an 3 % av fagelns 
kroppsvikt) och har limmats fast pa kortklippta 
ryggfjadrar. Rackvidden fbI' dessa sandare ar upp till 
1 km och faglarna pejlades in med en barbar motta­
gare, oftast varje natt och minst en gang under dagtid 
fram till bbljan av augusti. Pejlingar under dagtid 
hal' tid vis gjorts mer an en gang per dag, men det val' 
da minst en timme mellan pejlingarna. Livslangden 
pa radiosandarna ar fem manader och samtliga fag­
lar som vi kunde fblja fram till ruggningen i juli­
augusti tappade da radiosandarna. 

Vid varje fangsttillfalle har aldersbestamning 
gjorts, baserad pa irisfarg, nabbens grad av mbrkhet 
och den gra Hirgen pa huvud och brbst. Vi har 
dessvarre inget referensmaterial fran faglar ring­
markta som 1 Koch som senare aterfangats vid kand 
alder, men val' skala pa irisfargen har gatt fran olika 
nyanser av brungratt hos 2K-faglar till rbdorange 
hos aldre kornknarrar. Aterfangster gel' stbd fbI' att 
aldre faglar har rbdaktig iris , mbrkare nabb och ar 
graare pa huvud och brbst (se ocksa Salzer & Schaf­
fer 1997). Ett problem ar att enstaka 3 K-faglar hal' 
en irisfarg som liknar den hos 2 K-faglarna. Fbrutom 
att faglarna ringmarkts har fbljande biometriska 
matt insamlats; maximal vinglangd (enligt Svens­
son 1992), nabblangd till fjaderfastet, nabblangd till 
skallbasen, samt tarslangd och vikt. 

En hane hal' ansetts vara stational' pa sin spelplats 
nar den spelat minst tio dagar under perioden 25 
maj-lO julio Det senare datumet har valts fbr att de 
fbrsta hanarna da har inlett sin ruggning och darmed 
ocksa tystnat. Tidigare radiosandarstudier har visat 
att hanarna ar mycket trogna sin spelplats (Stowe & 
Hudson 1991 a), men vi har bedbmt en fagel som har 
flyttat sin spelplats upp till 1 00 m som kvar inom det 
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Figur 2. Antal dagar kornknarrar (n=34) spelade i det revir de 
fangades i efter att de fart radiosandare pasatt. 

Number of days Comcrake males (n=34) were singing in the 
territol ), where they were trapped after fitted with radio 
transmitters. 

urprungliga reviret. Vi har vid bedbmning av revir­
kvalitet kallat revir som hallit stationara faglar under 
minst tva studiear fbr "stationara" revir och alla 
andra fbI' "tillfalliga" revir. Ytan i en hanes rbrelse­
onu'ade, hans hemonu'ade, hal' beraknats utifran 
extrempunkterna fran pejlingarna. Dar en hane hal' 
fbljts i mer an ett revir hal' medelvardet av hemom­
radets storlek anvants i den statistiska analysen. Tva 
individer val' stationara i flera revir samma sasong 
och en tredje hane var stationar i olika revir mellan 
tva pa varandra fbljande sasonger. 

Resultat 

HemomrCldets storiek 

Av 34 radiosandarfbrsedda kornknarrar som kunnat 
fbljas mer an nagra dagar, var 24 stationara inom 
minst ett revir. Fbr dessa hanar' varierade hemonu'ad­
en as storlek mellan 1,1 och l3,4 ha med ett medel­
yarde pa 4,8 ha (n=24). Det fanns ingen skillnad vid 
ett t-test (tn = 0,25; p>0,05) av onu'adets storlek 
mellan aldre (3K+) faglar (x=4,5 ha; spridning 1,2-
7,5; n= 7) och yngre (2K) faglar (x=4,9 ha; spridning 
1,1-l3,4; n=17) . 

Ett exempel pa ett hemonu'ade ges i Figur 3. En 
aldre fagel som fangades 23 maj 1994 utnyttjade 
fram till 17 juni ett omrade pa 2,2 ha alldeles intill 
taltplatsen vid As vandrarhem. Efter slatter dar flyt­
tade han till starrfuktangen nOlT om vandrarhemmet, 
dar han spelade fram till 20 juli men tystnade sedan 
fbr att starta ruggningen. Merparten av denna tid hbll 
kornknarren till pa fuktangen, men gjorde ocksa 
kortare utflykter till tva olika igenvaxningsmarker 
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Figur 3. Helllolllradet fbr en aldre (3K+) kornknarr 17 juni-20 juli 1994. Fyllda cirklar indikerar positioner erhallna fran 
radiopejling. 

The home range of an old (3K+) Comcrakefi"Om 17 June to 20 July in 1994. Filled circles indicate outermost positions obtained 
fi"Ol11 radio transmitteJ: 

a) 
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Figur4. a) Biotopval hos spelande kornknarrarfbrsedda Illed radiosandare 1992-96 (n=24, 290 pejlingar). Hanarspelande Illellan 
23.00 och 03.00 har inkluderats. b) Biotopval under dagtid av radiofbrsandarsedda kornknarrshanar 1992-96 (n=24, 642 
pejlingar). 

a} Habitat selection of singing Comcrake males .fi ff ed with radio transmitters in 1992-96 (n=24, 290 radio tracking 
observations). Males singing between 23.00h and 03.00h are included. b} Habitat selection during daytime ofComcrake males 
.fitted with radio transmitters in 1992-96 (n=24, 642 radio tracking observations). Fukfiing=wet meadow, hog ortveg = tall herb 
vegetation, ensilage!ho=silage!hayfield, betesmark=pasture, friida=set-aside field, ovrigt=othel: 
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varav den ena Hig i det fOregaende reviret. Triangeln 
som erhalls gel' ett rorelseomrade med en yta pa 4,5 
ha. Exemplet indikerar att spelplatsen oeh fOdosoks­
platsen inte alltid ar densamma. Vid flera tillfallen 
hal' ieke-spelande hanar under dagtid uppehallit sig 
i omraden som overlappat med andra individers 
omraden. 

Spelplatser oeh biotopval 

Dygnsfoljningar av tva individer visade att taglarna 
spelade fran samma plats under tiden 23.00-03.00. 
Deil biotop i vilken kornknarrarna pejlades nattetid 
har darfor antagits vara densamma under hela nat­
ten. Valet av spelbiotop 1992-1996 hos 24 hanar 
som kunde fOljas minst tio dagar presenteras i Figur 
4a. En individ bar radiosandare mer an tio dagar 
bade 1992 oeh 1993. Spelbiotopen varierade mellan 
aren oeh totalt val' fuktangar (38 %) den mest frek­
venta, foljt av hog ortvegetation (30 %) oeh ensila­
ge/hoakrar (15 %). Vegetationstypen "hog ortvege­
tation" dominerades av hundkexAnthriseus sylvest­
ris oeh brannassla Urtiea diolea oeh kategorin "ov­
rigt" inkluderar en spelplats i en kornaker oeh en 
annan i en smal kantzon mellan tva ensilagefalt. 
Betestryeket val' lagt pa samtliga spelplatser i bioto­
pen "betesmark" oeh dominerande vax tarter dar var 
oftast rorflen Phalaris arundinaeea, brannassla oeh 
hundaxing Daetylis glomerata, men en tagel utnytt­
jade en ton'baeke som spelplats. Slattern i studieom­
ddet startades mellan 31 maj oeh 14 juni under 
studiearen oeh merparten av akervallarna var slagna 
fore midsommar. Upp mot 50 % av de spelande 
faglarna utnyttjade ensilageakrar som spelplats strax 
fOre slattern. Antalet ropande hanar i omradet mins­
kade efter slattern, oeh detta monster ar genomgaen­
de for i stort sett alla studiear. 

Materialet av pejlingar dagtid redovisas i Figur 
4b. Biotopvalet dagtid var myeket likt det som 
gallde fOr spelperioden pa natten. Den viktigaste 
skillnaden val' att kategorin "ovrigt" i stOrre ut­
straekning var representerad dagtid. Detta kan fOr­
ldaras med att kornknarrarna emellanat utnyttjade 
andra biotoper, sasom diken oeh bjorkdungar, fOr 
fodosok. 

Revir lned stationtira faglar minst tva av aren 

Totalt fanns 16 "stationara revir" i studieonu'adet, 
varav 14 i As soeken oeh tva i Grasgards soeken 
(Figur 5). Spelplatserna hal' varit nast intill identiska 
fran al' till ar oeh en kort biotopbeskrivning al' dal'fOr 
av intresse. Drastiska forandringar som agt rum i de 

Figur 5. Karta over studieomradet som stracker sig fran 
Glands sodra udde till strax soder om Grasgards kyrka. Fyllda 
cirkJar med tillhorande nummer hanvisar till "stationara" 
kornknarrsrevir, se text for detaljer. Alvarmarken ar del vis en 
11l0saik l1led inslag av betesl1lark, angsl1lark, brukad aker och 
skogsdungar. 

Map over the study area ./i'Oln the southern point of Oland to 
south of the church of Grtisgard. NUll1bers associated with 
filled circles refer to "stationary " Corncrake territories, see 
text for further details. The alvar-ground is partly a mosaic 
with pasture, meadoll's, arable land and forest patches. 
Alvar=alvar-ground, aker=arable land, stl'Ondting=shore me­
adow, betesmark=pasture, Ottenby lund=decidiousforest. 

olika reviren under studieal'en, sasongsfOrekomst 
oeh annan viktig information sanunanfattas oeksa 
nedan. 

1. Fuktiing pa SehdferiCingarna 
Fuktang som domineras av gras med stationara 
hanal' fran mitten av juni till slattern i mitten eller 
slutet av julio Fol'ekomst av spelande hane endast 

69 



noterad 1992 och 1993. Det senare aret ruggade 
han en i ett onu-ade med hog ortvegetation intill ett 
dike som inte slogs vid slattern. 

2. Ljungbackasjon 
Grasrik friskang med inslag av fuktigare pmtier 
med ]uncus spp. som 1993 och 1994 holl statio­
nara faglar under hela sasongen. Efter det att 
onu-adet 1996 rojdes upp med avseende pa hag­
torn Crataegus spp. , brandes och sattes under hart 
betestryck har ingen kornknarr hOlts pa platsen . 

3. Sydost om Klockarangen 
Fuktig naturbetesmark som hallit taglar fran bor­
jan av juni och en bitin ijuli under 1993 och 1996, 
da betestrycket var lagt. Vanliga v ax tarter ar tuv­
tatel Deschampsia cespitosa , alvaxing Sesleria 
caerulea och flera starrarter. 

4. N. Lundkanten (Kyrkangen) 
I igenvaxningszonen mellan akermarken nOlT om 
N. Lunden och Kyrkangen holl taglar revir under 
hela sasongen alIa ar med undantag av 1996. 
Akern har odlats med vall alIa aren utom ett, da det 
odlades strasad. Kyrkangen, med dess rikedom av 
slattergynnade vaxter, slas i mitten eller slutet av 
juli, men har for gles vegetation for kornknarr. 
Istallet utnyttjades den hogre vegetationen langre 
in i N. Lunden och igenvaxningsmarken med bl.a. 
brannassla och hundkex. Spelplatsen har ofta 
varit i en hagtornsbuske. 

5. N. Lundkanten (ostliga) 
Fyra hundra meter langre osterut i samma kantzon 
fanns det stationara hanar ana sex studiearen, 
vilket gor reviret unikt. Dessutom har det i lilillet 
med revir i Kyrkangen varit mojligt fOr hanarna 
att halla sitt revir hela sasongen fran mitten av maj 
till slutet av julio Flera ar har de stannat kvar fOr att 
rugga. Det som skiljer denna plats fran "granme­
viret" ar i forsta hand den hogvaxta grasmarken 
soder om hjortstangslet, som till skillnad fran 
Kyrkangen inte slattras . 

6. As vandrarhem 
Igenvaxningsmarken (60x80 m) soder om As 
vandrarhem domineras av hundkex, brannassla 
och knylhavreArrhenatherumelatius. Aren 1994-
97 har det funnits stationara faglar i "rutan", 
framst fOre slattern. Fuktigare ar har detta lilla 
onu·ade tjanstgjort som ruggningsplats, medan 
faglarna overgivit platsen efter slattern under tor­
rare ar. 

7. Staniuktangen norr Oln As vandrarhem 
Fuktangen som domineras av ravstarr Carex vul­
pina med strak av algort Filipendula ulmaria har 
halli t stationara hanar under tre ar, 1994-96, efter 
slattern vid mitten av juni och framat. Tva ar har 
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faglar ruggat pa platsen, hackning konstaterades 
1996 och en trolig hona sags i Olm-adet 1995. 

8. N. Lundparkeringen 
I ensilagefaltet norr om N. Lundparkeringen har 
det 1994 och 1995 suttit faglar fram till slattern. 
Bada kornknarrarna bar radiosandare och rorde 
sig over stora ytor, bl.a. besoktes bjorkdungarna i 
N. Lunden . 

9. Bondangen 
Fuktang dar hanar spelat 1992 och 1993 , anda till 
slutet av julio Forutom att platsen anvants fOr 
ruggning bada aren hittades ett bo det forsta aret. 
Vanliga vax tarter ar tuvtatel, algort och alvaxing. 
Ar 1996, som var ovanligt nederbordsrikt i maj , 
hackade fiskmas Lams canus och smaflackig 
sumphona POI-zona parva spelade. Ovriga ar har 
kreatur betat i ornradet vilket del vis kan fOrldara 
franvaron av kornknarr. 

10. Karl X:s l11ur 
Igenvaxningsmarken vaster om Karl X:s mur har 
framfor alIt fungerat som tillflyktsort fOr korn­
knarrar efter slattern. Hela fem av studiearen har 
faglar blivit stationara har. Undantaget var 1993 
da en hane spelade endast en kortare tid. Onu-adet 
domineras av hundkex , brannassla och bjornloka 
Heracleul11 sphondyliul11 , med rnindre inslag av 
fuktigare strak med olika starrarter. Ett overvuxet 
dike passerar mitt genom onu-adet. 

11. Ensilagefalt vid Karl X:s I11l1r 
Vallen nordost om Karl X:s mur har hallit snarp­
ande faglar tva ar, 1996 och 1997, fore slattern. 

12. Nasby 
I igenvaxningsmarken vaster om Nasby domine­
rar hundkex och brannassla. Reviret har framst 
varit besatt efter slattern och fram till mitten av 
juli, a1la ar forutom 1995. 

13. Soder om Nasbybadet 
Nara havsstranden har i den grasrika friskangen 
kornlmarrar spelat fyra ar, 1993-96. Angen har 
anvants som betesmark for boskap fran mitten av 
juni, vilket forldarm· upptradandet i slutet av maj ­
bOljan av juni . En speltopp finns ocksa i slutet av 
juni-boljan av juli, men de taglarna har varit 
kortvariga gaster. Dominerande vaxtarter ar ror­
flen, brannassla och olika gras , t.ex. hundaxing. 

14. Nasbybadet 
Langre norrut men fortfarande soder om Nasby­
badet finns ett fuktigare pmti pa en liknande ang 
med dominans av brannassla, rorflen och hund­
kex som hallit spelande kornknarrar fyra ar, 1992-
93 och 1995-96. Platsen ar kanslig for betestryck 
torrare sonu-ar och faglarna har lamnat platsen 
senast i bOljan av julio 



15. Eketorp 
I tokmarken intill tradesakern nara Eketorp hal' 
stationara faglar suttit tva ar, 1992 och 1995, 
under slutet av maj-slutet av juni. Dessutom hal' 
tillfalliga besokare noterats i bOljan av juni under 
tva sasonger. 

16. Rabticken 
Lokalen norr om Rabacken omfattar en tradesa­
ker och en igenvaxningszon som domineras av 
hundkex och brannassla. Tre sasonger, aren 1995-
97, har stationara kornknarrar horts pa platsen 
men 1997 ropade tre hanar samtidigt i akern under 
en period i slutet av juni-boljan av julio Ungar 
hittades i mitten av augusti i ett av grannreviren . 

A Ide rsjorcielning 

I Tabell 1 redovisas antalet fangade hanar i studie­
omradet 1992-97. Av det uppskattade totala antalet 
spelande faglar va!je sasong hal' antalet infangade 
taglar varierat mellan 29-52 %. De stationara indi­
viderna hal' fangats med olika effektivitet, som lagst 
47 % (1993) och som hogst 80 % (1992 och 1995). 
I totalantalet dOljer sig troligen faglar som flyttat 
mellan olika revir samma sasong. I de fall vi med 
sakerhet vet att detta intraffat har bara en spelplats 
raknats. Sannolikt hal' vi fangat en nagot storre andel 
av taglarna an vad uppskattningarna ovan antyder. 

Forutom fOrdelningen mellan ringmarkta och kon­
trollerade faglar kan aldersfOrdelningen mellan aren 
utlasas i Tabell 1. Fa aldre faglar (3 K +) fangades 
1993, 1994 och 1997, half ten var aldre 1992 och 
1995 medan 60 % av de infangade kornknarrarna 
1996 val' gamla faglar. Totalt hal' 73 individer ring­
markts och 8 kontrollerats; av dessa 81 faglar utgjor­
de 2K-taglar 59%. Noteras bor att 1994 och 1995, 
som val' de ar med flest kontroller, ocksa val' de ar 
med hogst andel aldre faglal'. Tabell 2 visa!' att i 

genomsnitt nagot over half ten av de tangade faglar­
na i de "stationara" reviren val' aldre, medan de 
yngre taglarna dominerade kraftigt (69%) i de "till­
falliga" reviren. 

Ortstrohet 

Av atta mellanarskontroller under sexarsperioden 
kontrollerades endast en fagel tva ar efter ringmark­
ningen. En hane som ringmarktes 1994 aterfanns i 
omradet 1996 utan att ha fangats aret daremellan. 
Tva hanar atervande till ringmarkningsplatsen, en 
slog sig ner mindre an 100 m fran fjolal'ets revir och 
en aterfangades pa samma plats dar den ruggade aret 
innan. Fyra kornknarrar fOrflyttade sig mindre an 2 
km fran markplatsen, medan en individ kontrollera­
des i Grasgards socken 12 km non om fjolarets 
markplats i As socken. Sex av de aterfangade faglar­
na hal' ringmarkts och kontrollerats i "stationara" 
revir. En fagel som ringmarktes som 2 K-fagel i ett 
"tillfalligt" revir patraffades ett sen are ar soder om 
Nasbybadet i ett "stationart" revir. Endast en hane 
hal' bade ringmarkts och aterfangats i revir dar den 
varit ensam om att ha varit stational'. Som synes i 
Tabell 1 hal' andelen redan ringmarkta individer 
varierat mellan 0-25 %. Om man bortser fran de 
fangade faglarna 1997 hal' 13 % av de ringmarkta 
kornknarrarna aterfunnits i omradet ett senare ar. 

Dodsorsaker 

Tre av de radiosandarforsedda faglarna hal' patriif­
fats doda och alIa hittades i bOljan av juli 1993. Ingen 
av dessa tre aterfunna faglar hade omkommit i 
samband med slattern. Dessutom hittades en ring­
markt kornknarr trafikdodad i Nasby. Fageln hade 
latit i dikeskanten flera natter tidigare, men reviret 
omfattade ocksa tom ten pa andra sidan vagen. 

Tabell 1. Antal fangade kornknarrar och deras aldersfOrdelning pa sddra Oland. 

Number of captured Comcrakes and their age distribution on southem Oland, Sweden. 

1992 1993 1994 1995 1996 1997 Totalt 

Fangade Captured 12 9 13 14 20 13 81 
Ringmarkta Ringed 12 8 13 12 15 13 73 
Kontrollerade Controls 0 1 0 2 5 0 8 
Aldre (3K+) Old (3K+) 6 2 3 7 12 3 33 
Yngre (2K) Young (2K) 6 7 10 7 8 10 48 
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Tabell 2. AldersfOrdelning i "stationara" resp. "tillfal­
liga" revir. Se text for definitioner pa revir. 

Age distribution in "permanent" and "temporC/lY" 
territories. See te_'afor territory definitions. 

Stationara revil' Tillfalliga revir 
Permanent territories Temporary territories 

3K+ 2K 3K+ 2K 

1992 4 3 2 3 
1993 2 3 0 4 
1994 2 5 1 5 
1995 4 5 3 2 
1996 4 1 8 7 
1997 3 0 0 10 

Totalt Toto/ 19 17 13 32 

Hackning 

Det ar fOrenat med svarigheter att pavisa korn­
knarrshaekningar. Att vi fOrsag hanar med radiosan­
dare har inte inneburit nagon hjalp da hanarna inte 
del tar i varken ruvning eller ungvardnad. Honorna 
fOr en ytterst diskret tillvaro oeh avslOjar sig endast 
sallan med laten. Ungarna tigger visserligen den 
fOrsta veekan efter klaekningen, men blir snabbt 
sjalvstandiga oeh tystnar da. Tva bon med aggskals­
rester hittades 1992 oeh i bOljan av augusti har tre 
ungfagelskullar setts . Dessutom hittades krossade 
agg efter sen slatter i bOljan av augusti 1993. Vid tre 
av de sex tillfallena har haekning konstaterats i revir 
som varit besatta av stationara faglar under minst tva 
ar. Tva ungfagelskullar patraffades i tradesakrar 
med timotej Phleum pratense som dominerande 
vaxtart oeh en kull hittades i en starrfuktang. 

Diskussion 

Biotoperna i de "stationara" reviren kanneteeknas 
med nagra undantag av hog ortvegetation, fuktangar 
oeh annan mark som undanhallits fran slatter. Den 
rika ortvegetationen ar betydelsefull nar kornknarra­
rna anHinder i mitten av maj , da graset pa vallfalten 
ofta inte hunnit vaxa upp tillraekligt hogt fOr att ge 
skydd . Omraden med rik ortvegetation fungerar 
oeksa som tillflyktsort efter slattern. De utnyttjade 
marginaloJ1u'adena i studieomradet ar dock starkt 
paverkade av kvavetillfOrsel, vilket tillsammans med 
en rik jordman innebar en risk att vegetationen blir 
for tat. Det kan fOrklara varfOr kornknarrar har 
lamnat "stationara" revir under senare delen av 
sasongen. En annan forklaring ar att fodotillgangen 
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dar tryter vid langre perioder av varme oeh torka. 
Att fuktangarna dominerar i biotoputnyttjandet 

beror framst pa att merparten av pejlingarna i den 
biotopen harror fran ett enda ar, namligen 1993, da 
flertalet av kornknarrarna utnyttjade Sehaferiangar­
na oeh den narliggande fuktangen Bondangen. Dar­
efter har okat betestryek oeh nederbordsrika varar 
inneburit att spelande kornknarrar nastan helt sak­
nats i de markerna. Har kommer kornknarren alltsa 
i konflikt med en onskad god havd till gagn for 
vadare oeh betesgynnade vaxter. Vegetationshojden 
har stor betydelse oeh kornknarrarna ar kansliga for 
bete oeh undviker oftast angar som anvands som 
betesmark aven vid ett tamligen lagt betestryek. 

Andra radiosandarstudier har visat attkornknarrar 
fOredrar biotoper dar den arliga produktionen av 
vaxtmaterial elimineras via slatter, bete eller vinter­
oversvamningar (Green m .fl. 1997a). "Stationara" 
revir i igenvaxningsmarker oeh tradesakrar ar darfor 
kanske inte alltid "optimala", utan snarare alterna­
tivbiotoper till slattervallarna som oftast slas alltfOr 
tidigt fOr att tillata lyekade haekningar. Var studie 
visar oeksa tydligt att kornknarren undviker sades­
faIt, som troligtvis ar fOr torra oeh med ett alltfOr 
daligt fOdounderlag. 

Medel vardet pa hemomradets storlek, knappt 5 ha 
i var studie, ar lagre an i en studie gjord med 
radiosandare i Skottland . I den senare studien har 
ytan pa det omrade dar en fagel rort sig under en hel 
sasong raknats fram oeh medel vardet pa den ytan var 
15,7 ha (Stowe & Hudson 1991a) . Tittar man pa 
manadsfOrdelningen i studien i Skottland erholls 
manadsmedelvarden som inte oversteg 8 ha. Forut­
om de faglar som forsvann fran vart studieOlm'ade 
fann vi flera exempel pa Iangre fOrflyttningar sam­
rna sasong. Nastan en tredjedel av kornknarrarna 
som hade radiosandare lamnade sin forsta spelplats 
fOr en ny spelplats som lag minst en km bort. De 
langsta kanda fOrflyttningarna var tva individer som 
bada aterupptaektes 7 km fran sin tidigare spelplats. 
Sannolikheten fOr langre fOrflyttningar okar givet­
vis med tiden fageln fOljts. Men det OJ1l1'ade som ska 
ligga till grund fOr atgardsfOrslag i en aktionsplan fOr 
kornknarrens bevarande bor rimligtvis vara den are­
al som behovs for att kunna genomfora en haekning. 
Ett revir med god fOdotillgang oeh bra vegetations­
struktur som mojliggor haekning pa Oland omfattar 
enligt vart material 4-5 ha. 

Det har foreslagits att kornknarren inte ar sarskilt 
ortstrogen sin fOdelseplats eller tidigare ars spelplat­
ser (Stowe & Hudson 1991 b). Men kunskaperna om 
den arliga overlevnaden oeh spridningen mellan 
olika omraden ar bristfalliga (Green m.fl. 1997a). I 



var studie pa Oland aterfangades 13 % av de ring­
markta faglarna och med stor variation mellan aren 
i andelen kontrollerade individer (0-25%). Andra 
studier har oftast givit lagre aterfangstvfu:den men 
det ar svart att gora direkta jamfOrelser pa grund av 
olika fangseffektivitet. Alnas (1974) aterfangade 
13,7 % av 204 ringmarkta kornknarrar i en studie pa 
Gotland 1965-73. Elva av hans aterfangster (39 %) 
gjordes inom 500 m fran markplatsen och det langsta 
avstandet pa en mellamlIsfangst var 18 km. Alnas 
tolkade denna aterfangstprocent pa Gotland som lag 
och det foranledde honom att missUinka dalig repro­
duktionsframgang och att den gotIandska populatio­
nen inte var sjalvreproducerande. 

Aldre litteratur, publicerad innan det forekom 
radiosandarstudier, havdade att kornknarren skulle 
vara monogam och producera en kull om 8-12 agg 
(Glutz m.fl. 1973, Cramp & Simmons 1980). Idag ar 
det klarlagt att kornknarrshonorna (till skillnad fran 
de flesta andra rallar) ofta parar sig med flera hanar 
och kan lagga tva kullar med i medeltal 10 agg 
(Green m.fl. 1997a, Green m.fl. 1997b). Observatio­
ner i Skottland indikerar att en mycket hog andel av 
lagda kullar overlever till klackningen (Green m.fl. 
1997a). Och eftersom ca 50 % av ungarna i Skott­
land overlevde fram till dess de blev sjalvstandiga, 
borde en hona teoretiskt sett kunna producera 6-8 
ungar per hackningssasong. Kornknarrens livshis­
toria kannetecknas darfor sannolikt av bade hog 
ungproduktion och hog mortalitet hos adulta faglar, 
det senare kan tyckas fOrvanande fOr en sa pass stor 
fagel. 

Trots en viss osakerhet vid aldersbestamning av 
kornknarr bedomer vi att aldersfordelningen i var 
studie ligger relativt nara sanningen. En del 3K­
faglar kan ha passerat som 2K-faglar snarare an 
tvartom. Det tydligt roda inslaget i iris hos nagra 
fangade indi vider tror vi ar typiskt fOr faglar med en 
aIder av minst tre ar. Adulternas andel, utslaget pa 
alIa sex aren, var 41 %. Detta ar ungefar som hos 
tattingar, t.ex. savsangareAcrocephalus schoenoba­
enus, dar en uppskattning av mortalitetsrisken fOr 
adulta savsangare uppgartill ca 60 % (Bensch 1983). 
Eftersom kornknarrarna i regel producerar fler ung­
ar/hona an savsangaren ar det kanske inte orimligt 
att uppskatta mortaliteten for en adult kornknarr till 
70 %. Da blir var aldersfordelning rimlig, kanske till 
och med i underkant vad betraffar andelen 2 K­
faglar. Om mortaliteten fOr kornknarrarna antas vara 
c. 70 % kommer 100 ungfaglar att resultera i 30 
ettaringar, 9 tvaaringar, 3 trearingar, 1 fyraaring och 
0,3 femaringar. Vid fangst av kornknarrar med en 
alder av minst ett ar och en fangsteffektivitet pa 70 

% bor ca. 15 % av de ringmarkta faglarna kontrolle­
ras ett senare ar. Slutsatsen av detta resonemang ar 
alltsa att de fa kontroller som gjorts pa sodra Oland 
faktiskt skulle kunna vara "normalt" fOr en korn­
knarrspopulation med relativt hog ungfagelproduk­
tion. Den hoga andelen omarkta aldre faglar i fang­
sten talar dock emot detta resonemang och indikerar 
snarare ett inflode av individer utifran. I sa fall skulle 
Olandspopulationen vara en population med fOr lag 
ungproduktion fOr att uppvaga mortaliteten hos adul­
terna. 

Det ar odiskutabelt att kornknarren fu:ligen hackar 
framgangsrikt pa sodra Oland, men det ar utifran 
vfut material svart att uttala sig om hur stor den 
relativa hackningsframgangen ar. Vi kan dock fOr 
tillfallet skonja en tendens till minskning av antalet 
spelande kornknarrar i As socken (se Figur 1) med 
fler "bottenar" an under 1980-talet. Antalet spelande 
kornknarrar har ocksa minskat kraftigt i socknarna 
pa ostra sidan av Oland norr om Grasgard, vilket lett 
tUI isolering av faglarna pa sodra Oland (Pettersson 
1994). En liknande utveckling hal' agt rum runt LOt 
pa norra Oland. Var studie bekraftar vikten av bio­
topvariation och ett mosaikartat jordbrukslandskap 
for att kornknarren ska kunna fortleva (Flade 1991, 
Stowe & Hudson 1991a, Schaffer & Munch 1993). 
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Summary 

Habitat choice, home range size and site fidelity of 
the Corncrake Crex crex on Oland, Sweden: a radio 
telenwtry study 

The long-term survival of the Corncrake is consid­
ered to be threatened in Sweden (Ahlen et al. 1996). 
As in other countries in western Europe, the species 
has suffered a strong decline in Sweden. At three 
occasions the Corncrake has been subject of nation­
wide surveys, in 1957, in 1968 and in 1994 (Enemar 
1957, Enemar 1968, Pettersson 1995). The survey in 
1994 resulted in c. 400 singing males. Noteworthy 
were the low numbers on Oland and Gotland, the 
strongholds of the species in Sweden. However, the 
previous year, in 1993, c. 500 singing males were 
reported from the Swedish mainland only, and the 
total sum was estimated at c. 800 males (Pettersson 
1995). Loss of wetlands, mechanization of mowing 
and increased fertilization resulting in earlier mow­
ing dates are important threats to Corncrake popula­
tions (Risberg 1988, Green 1995, Green et al. 1997a). 
In this article we present the results of a radio 
telemetry study calTied out on southern Oland, south­
eastern Sweden in 1992-97. Main topics are home 
range size, habitat selection, age structure and site 
fidelity. 

Study area and methods 

The study area consisted of As and Grasgard parish­
es on southern Oland. The landscape is divided into 
alvar-ground (limestone-heaths mostly covered with 
grasses and bushes) in the western parts , shore 
meadows with different grazing pressures along the 
coast and agriculture in between. The agricultural 
area at As parish was 574 ha in 1994 and 46 % of the 
field area consisted of grassland for hay and silage 
production (SCB 1995). Cereals were grown in 33 % 
of the field area. At Grasgard, 47 % of 1270 ha 
agricultural area was cereals and 21 % was hay/ 
silage fields. The number of singing Corncrakes has 
been surveyed 1-22 June with the same method on 
a yearly basis at As parish since 1972 (Rodebrand 
1976, Pettersson 1994). After a peak in mid 1980s 
there was a tendency of a decrease during 1990s 
(Figure 1). Average number was 15 singing males , 
with large annual fluctuations. 

On average, the first singing Corncrake on south­
ern Oland has been registered on 16 May (Pettersson 
1992). In 1992-97, As parish was surveyed almost 
every night with suitable weather (no strong wind 



force) from 15 May to 15 July. In total 223 surveys 
were carried out with on average 37 night visits/year. 
Night checks were done by car along a fixed route. 
At Grasgard parish night checks were more occa­
sional, best surveyed in 1994- 97. Each singing 
Corncrake was located on a map and later a habitat 
description of the calling site was carried out in the 
field. 

Fourty-three males were fitted with radio trans­
mitters (3 .Sg PD-2, Holohil System, Ontario, Cana­
da) glued to the feathers on the birds' back. Birds 
were followed for on average 15.6 days (n=4 3; range 
1-35 days). Nine birds lost their transmitters at an 
early stage. Figure 2 shows the number of days 34 
males were singing in the territory where they were 
captured, after fitted with radio transmitters. Cap­
tured birds were aged on the basis of iris colour, the 
darkness of the bill and the grey tone on the head and 
breast. We have no references to studies of birds 
ringed as first year birds and later captured in their 
second year, third year and so forth . However, birds 
captured another year support that older birds (3K+) 
have a red iris colour, darker bill and more grey on 
head and breast (see also Salzer & Schaffer 1997) . A 
male was considered stationary in a territory when 
singing for at least ten consecutive days and within 
a 100 m radius from the first recorded calling site 
during 25 May-l0 July. The quality of the territories 
was assessed by the number of seasons it contained 
stationary birds. Territories with stationary males 
for at least two years are called "permanent" and the 
rest are called "temporary". The area of a home 
range was calculated from the outermost positions 
collected from radio-tracking. 

Home range size 

Twenty-four males with radio transmitters were 
considered to be stationary in their territories . The 
home range size varied between l.1 and 13.4 ha 
(x=4.S ha, n=24). There was no difference in the 
home range between old (3K+) and young (2K) 
birds (t-test, t22 = 0 .25; p>0.05). An example of a 4.5 
ha home range of an old Corncrake in 1994 is gi ven 
in Figure 3. 

Habitat selection 

When singing at night, Corncrakes showed a prefer­
ence for wet meadows dominated by grass (Figure 
4a). They also favoured abandoned marginal zones 
with Anthriscus sylvestris and Urtica dioica and 
silage fields . The grazing pressure was low in all 

calling sites located in "pastures" and the most 
frequented plants there were Phalaris arundinacea, 
A. sylvestris and Dactylis glOlnerata . Radio-track­
ing during daytime showed that the habitat prefer­
ence was very similar the one at night (Figure 4b). 
However, habitats as ditches and small forests were 
utilized for foraging. 

In Figure 5 the 16 "permanent" territories at As 
and Grasgard parishes are presented on a map. The 
calling sites were almost identical between years . 
The only territory with stationary males all six years 
was number 5 in Figure 5. The calling site of that 
territory was most often in the marginal zone be­
tween the silage field to the north and the grass 
meadow to the south. In several of the study years 
males have been moulting in this territory, but no 
breedings have been confirmed. 

Age distribution 

Table 1 shows the number of captured Corncrake 
males in the study area in 1992-97. The stationary 
birds were captured by different efficiences, ranging 
from 47 % (in 1993) to SO % (in 1992 and 1995). 
Table 1 also shows the age distribution between 
years. Few of the captured birds in 1993, 1994 and 
1997 were old (3K+), 50 % was old in 1992 and 
1995, while in 1996 six out of ten males were old . 
Table 2 shows that on average just more than 50 % 
of the captured birds in the "stationary" territories 
were old (3K+), while young (2K) males dominated 
(69%) in the "occasional" telTitories . 

Site fidelity and deaths 

Of eight Corncrakes that returned to the study area, 
only one was captured again two years after it was 
ringed. Two males returned to the ringing site, one 
was captured less than 100 m from the calling site 
from the year before and one was captured in the 
previous year's moulting area. Four other males 
moved less than 2 km from previous year ' s ringing 
site and another bird was captured 12 km to the north 
the year after ringing. Six of the birds that returned 
were both ringed and captured again in "stationary" 
territories . Excluding the males captured in 1997, 13 
% of the ringed Corncrakes has been found again in 
the area another year. 

Three of the radio-tagged Corncrakes were found 
dead in early 1993. None of these tagged birds had 
been killed during mowing activities. Also, a ringed 
but untagged male was killed by road traffic . 
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Breeding 

Unfortunately the male does not participate in the 
incubation of eggs or the feeding of young, hence 
radio-tagged males did not provide information on 
nest-site locations. Two nests with parts of eggshells 
were found in 1992, and three broods with chicks 
have been discovered, all located in early August. 
Furthermore, crushed eggs after late mowing were 
found in early August 1993. Three out of six con­
firmed breedings have been in "permanent" territo­
ries . Two broods with young were located in set­
aside fields with Phleum pratense as dominating 
plant species, and one brood was found in a meadow 
dominated by Carex spp. 

Discussion 

The habitats in the "permanent" territories are char­
acterized by tall vegetation that are excluded from 
hay mowing. This vegetation is important when 
Corncrakes establish territories at arrival in mid 
May. However, in 1993 Corncrakes mainly utilized 
wet grass meadows that in later years have been 
heavily grazed to benefit several wader species. 

Other radio telemetry studies have shown that 
Corncrakes prefer habitats where the yearly produc­
tion of plant material is eliminated by mowing, 
grazing or flooding (Green et al. 1997b). "Perm a -
nent" territories in marginal areas and set-aside 
fields are perhaps not always "optimal", but rather 
alternati ve habitats to hay fields that often are mown 
too early to allow any successful reproduction. The 
mowing in the study area started between 31 May to 
14 June and the majority of silage and hay fields 
were cut before 25 June. The number of calling 
males decreased almost every year in the area after 
the mowing was accomplished. 

Our data suggest a territory of 4-5 ha for the 
Corncrake to breed successfully on southern Oland. 
This is lower than in a study in Scotland, where the 
average area of the home range was 15 .7 ha (Stowe 
& Hudson 1991a). However, a closer look at the 
monthly average home range size in Scotland gave 
values that did not exceed 8 ha. Almost a third of the 
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tagged Corncrake males on Oland moved to a new 
calling site more than 1 km away. 

It has been suggested that the Corncrake is not 
faithful its birth place or previous year ' s breeding 
area (Stowe & Hudson 1991b). In our study, 13 % of 
ringed birds were found again in subsequent years. 
Most other studies have even lower retrap values , 
but comparisons are difficult due to different ringing 
efforts . We discuss our results in the perspective of 
high production of young and high adult mortality of 
Corncrakes (Green et al. 1997 a, Green et al. 1997b) . 

Even considered the uncertainty involved in the 
method of age determination, we believe that the age 
distribution found in our study is near the real one. 
Some third year birds might have been identified as 
second year males rather than the other way round. 
The age distribution found on Oland is similar to 
several passerines, e.g. Sedge Warbler Acrocepha­
Ius schoenobaenus (Bensch 1983). If we assume an 
annual adult mortality of70 %, 100 first-year Corn­
crakes will result in 30 second-year, 9 third-year, 3 
fourth-year, 1 fifth-year and 0.3 sixth-year birds. If 
we capture birds at the age of one year and older, and 
with a capture efficiency of c. 70 %, about 15 % of 
ringed birds should be retrapped a subsequent year. 
In other words , the low retrap rate found on Oland 
could be "normal" for a Corncrake population with 
relative high reproduction of young. On the other 
hand, the high proportion of uminged old (3K+) 
birds indicates an influx of Corncrakes from other 
areas . 

Without doubts, Corncrakes are still breeding 
successfully on southern Oland. However, our study 
can not provide information about the relati ve repro­
ductive success. In Figure 1 there was a slight 
t~ndency of a decline in number of singing males at 
As during the last decade. The number of calling 
males has decreased along the east coast of Oland 
and the majority of Corncrakes on Oland is more or 
less restricted to two isolated "subpopulations" (Pet­
tersson 1994). Our study confirms the importance of 
a habitat mosaic in the agricultural landscape for the 
Corncrake to thrive (Flade 1991, Stowe & Hudson 
1991a, Schaffer & Munch 1993). 
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Habitat distribution during the post-breeding and post-fledging 
period in the Reed Warbler Acrocephalus scirpaceus and Sedge 
Warbler A. schoenobaenus depends on food abundance 
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----------------------------------- Abstract -----------------------------------
Habitat selection in Reed and Sedge Warblers in late 
summer and autumn was studied on the basis of trapping 
in several sites along the Courish Spit. The study revealed 
that during the period of post-breeding and post-fledging 
movements birds, especially juveniles, were strongly as­
sociated with patches where their preferred food, plum 
aphids, was most abundant. Both Reed and Sedge War­
blers were much more abundant in wet reed beds where 
more aphids were recorded, although many nests OCCUlTed 
in dry reed. The Reed Warbler re-distributed itself within 
reedbeds, whereas the Sedge Warbler moved into reed 
stands from breeding sites in nearby sedge and shrub, thus 

making a more significant shift in habitat selection be­
tween the breeding and post-breeding periods. The associ­
ation of birds with concentrations of their prey suggests 
that the purpose of post-breeding and especially post­
juvenile movements is to find sites which are most suitable 
for completing moult and pre-mjgratory fattening. 
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Introduction 

In the avian life cycle the period of post-fledging 
movement is usually defined as the time between 
parental independence and the onset of autumn 
migration. The post-breeding period in adults occurs 
between the end of parental care and autumn migra­
tion (Sokolov 1997). The pattern and scale of such 
movements may differ significantly even in taxo­
nomically and ecologically similar species (Griill & 
Zwicker 1981). Shifts in diet and habitat preference 
may also occur (Dolnik 1982, Ormerod 1990). The 
post-fledging period has previously been poorly 
studied, primarily due to methodological difficulties 
(Baker 1993, Vega Rivera et al. 1998). At this time 
birds are often inconspicuous, call infrequently, are 
more mobile and leave the study area quickly. The 
post -fledging period is of importance for survi val of 
first-year birds and subsequent distribution during 
the following breeding season. Some passerines are 
believed to imprint future breeding areas during this 
period (Sokolov 1997). 

The aim of the present study was to investigate the 
pattern of habitat selection in Reed Acrocephalus 

scilpaceus and Sedge Warblers A. schoenobaenus 
during the period of post-breeding and post-fledging 
movements. The pattern was compared with the 
abundace of plum aphids Hyalopterus pruni which 
is an important prey species for Sedge and Reed 
Warblers (Bibby & Green 1981, Koskimies & Sau­
rola 1985, the present paper) . The hypothesis was 
tested that birds are more abundant at sites with 
higher aphid scores. The body mass of birds trapped 
at rich and poor sites were also compared. 

Study area, material and methods 

My study was conducted between July and Septem­
ber in 1997 on the Courish Spit in the Kaliningrad 
Region (Russia) . Four study sites were chosen, lo­
cated up to 26 km apart (Figure 1), where 'active 
trapping' of Reed and Sedge Warblers was done. 
During active trapping, mistnets are placed in the 
sample site, then several people walk towards the 
nets, flushing the birds into the nets. This method 
differs considerably from 'passive trapping' which 
is applied in standardised longterm trapping pro­
grams (Berthold & Schlenker 1975, Berthold et al. 
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Figure 1. Map of the Courish Spit. Numbers 1-4 indicate the 
study sites. 
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1991, Bairlein et al. 1995), where the flushing of 
birds is not allowed. Active trapping permits only 
broad comparisons among trapping data. On the 
other hand, it allows quick and efficient trapping of 
birds in the sample area. This method is especially 
efficient in the afternoon, when the activity of the 
birds decreases and foraging activity is often re­
stricted to a very limited locality. Moreover, birds 
are handled immediately after capture. Although no 
quantitative estimate of capture efficiency is availa­
ble, when several successive attempts are done it 
becomes obvious that this method results in a high 
capture rate of available birds. In isolated patches of 
suitable habitats, active trapping enables the capture 
of the majority of birds present, even on the first 
attempt. 

The following study sites were chosen (Figure 1): 
Site 1 is a lake 2 km from the village of Rybachy 

(reedbeds along the southern shore). 
Site 2 is situated in a reed bed along the shore of 

the Courish Lagoon, about 50 m broad, near the 
Museum of Nature of the National Park, 'Courish 
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Spit'. 
Site 3 is situated in a reed bed along the shore of 

a lagoon near the village of Lesnoye. 
Site 4 is an extensive reedbed along the shore of a 

lagoon 7 km north of the start of the Courish Spit. 
At site 4 birds were trapped both in the reed bed on 

the shore and in the water, up to 60-70 metres into 
the lagoon. The first session took place on 8 July, and 
the last on 22 September when numbers of Acro­
cephalus warblers dropped dramatically. A total of 
11 sessions were conducted, three in July, five in 
August, and three in September. Although only a 
rough comparison was possible, every attempt was 
made to keep the effort similar across all sites, and 
greater than tenfold differences in counts were as­
sumed to indicate distinct trends. 

All trapped birds were ringed, aged and sexed. 
Wing- length was measured and fat and muscle 
scores were taken. Fat scoring followed Kaiser 
(1993). Moult scoring followed the standard proce­
dure of the ESF programme (Bairlein et al. 1995) 
which allows to distinguish between the beginning 
of moult, active moult, finishing moult, and com­
pleted moult. 

Before and between trapping sessions the study 
areas were searched for nests of Acrocephalus war­
blers and young were later ringed in the located 
nests. A total of 378 ringed Reed Warblers and ten 
Sedge Warblers fledged. 

In parallel with bird trapping, estimates of plum 
aphid abundances were done at each site. Plum 
aphids are believed to be the main prey of the Sedge 
Warbler in Europe in late summer and autumn (Bib­
by & Green 1981, Koskimies & Saurola 1985). In 
the diet of the Reed Warbler plum aphids are consid­
ered to be less important (Bibby & Green 1981). 
Methods of aphid collection and estimation of abun­
dance followed Shaposhnikov (1952). In every sam­
ple site the number of colonies on 20 reed stems was 
counted, along with the number of plum aphids in 20 
colonies. Average number of aphids in a colony was 
used as an estimate of aphid abundance. 

Results 

Aphids 

Aphid abundance is presented in Table 1 and shows 
a clear distinction between sites with low or zero 
aphid counts (dry sites) and those with consistently 
high counts (wet sites). Study sites can thus be 
divided into two groups, those practically without 
aphids (sites 2 and 4 [dry]) and those with aphids 



Table l. Mean aphid scores (± SD) at each site between July and September in 1997. 

Geno111snittligt bladlusindex (± SD) vid de olika lokalerna mellan juli och september 1997. 

Dates 1 2 
Datum (wet) (wet) 

18 July 
22 July 
3 August 50 ± 41 
9 August 61 ± 41 
18 August 57 ± 41 110 ± 16 
22 August 55 ± 35 80± 50 
31 August 106 ± 74 130 ± 52 
4 September 95 ± 26 135 ± 46 
12 September 61 ± 22 53 ± 24 
20 September 48 ± 12 70 ± 39 

present (sites 1,2, and 4 [wet]). At site 4 (dry) the 
aphid colonies were recorded until mid August but 
subsequently disappeared, probably due to high 
temperatures in late July and August. No colonies 
were recorded at site 3. Humid conditions prevailed 
at the remaining sites, and high aphid counts were 
evident. 

Reed Warbler 

A total of 97 adults were trapped, and the totals for 
each site are shown in Table 2. In July and early 
August nearly all adults were caught near their nests 
and numbers were similar at dry and wet sites (46 
and 43 birds respectively). After 10 August, when 
the majority of birds were in pre-migratory state, 

Site Lokal 

3 4 4 
(dry) (dry) (wet) 

14 ± 8 
23 ± 22 

0 0 
0 0 
0 17 ± 5 108 ± 31 
0 0 152 ± 42 
0 0 175 ± 70 
0 0 102 ± 54 
0 0 77 ± 18 
0 0 72 ± 47 

only eight adults were trapped, of which seven were 
at wet sites where aphids were abundant. During this 
last period, adults remaining in the breeding area 
concentrated in places where aphids were abundant. 
The average body mass (±SD) of adults trapped after 
10 August was 14.1 ± 1.24 g (n=8). 

Of the 85 juveniles, 13% were trapped in the 
vicinity of nests at an age when not able to fly 
properly and probably still dependent of their par­
ents (eleven birds still having flight feathers grow­
ing and post-juvenile moult commencing). The re­
maining birds were caught after gaining independ­
ence. Of the juveniles trapped when in an advanced 
stage of moult, more than 90% were trapped at wet 
sites with aphids (69 out of 73). For example, at site 
4 the reedbeds along the shore (where all nests were 

Table 2. Total number of Reed and Sedge Warblers trapped at each site during 1997. The trapping effort was similar 
across sites (see text). 

Totalt antalfangade rorsangare och sdvsangare vid de olika lokalerna under 1997. 

Site Soil type Reed Warbler Sedge Warbler 
Plats Markforhallanden Rorsangare Sdvsangare 

adult 1st year adult 1 st year 

1 wet / blatt 31 33 6 38 
2 wet / blatt 17 22 0 7 
3 dry / torr! 14 1 0 0 
4 (dry) dry / torr! 32 4 0 2 
4 (wet) wet / torr! 2 24 0 28 
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situated) and in the lagoon were about 30-80 metres 
apart. From late July and onwards, aphids occurred 
on the reed in the lagoon, but not on those along 
shore. Thus, immediately after gaining independ­
ence, juveniles moved to the lagoon reeds contain­
ing aphids (Table 1). Ten juvenile Reed Warblers 
ringed as nestlings were subsequently recaptured, 
eight of them at wet sites . 

A total of 58 juveniles were caught at late stages of 
moult and the first one was trapped on 9 August. The 
first juvenile Reed Warbler showing completed moult 
was caught on 17 August and alltogether 24 juve­
niles with completed post-juvenile moult was cap­
tured. All indi viduals that had completed moult were 
trapped at wet sites. The average body mass of these 
birds was 14.7 ± 1.42 g (n=24), i.e. slightly higher 
than the average body mass of adults. I compared 
body mass of juveniles at advanced stages of moult 
(medium moult, end of moult, moult finished) in 
different habitats . At the dry sites the average mass 
was 12.4± 0.57 g (n=4), and for wet sites 13.6± 1.58 
g (n=67). The difference was not significant (t=2.49, 
p>O.lO). 

Sedge Warbler 

A total of six adults and 75 juveniles were trapped, 
all but two (juveniles) at wet sites (Table 2). The 
average body mass of adults (13.8 ±0.41 g) was only 
slightly greater than for juveniles (13 .0 ± 1.38 g, 
n=69, wet sites). The body mass of the two juveniles 
caught at Lesnoye (dry site) were 12.6 g and 12.9 g, 
respectively. The abbreviated post-juvenile and post­
nuptial moult has limited effect on the physiological 
status and fat index of Sedge Warblers (Chernetsov 
1996), therefore moulting and non-moulting juve­
niles were combined in calculations. No Sedge War­
blers ringed as nestlings were subsequently recap­
tured. 

Discussion 

The patterns of occurrence of Reed and Sedge War­
blers within the reedbeds are similar during the post­
breeding and post-fledging peliods. Adults are mainly 
trapped in the vicinity of nests in breeding habitats . 
Once parental care ceases, it is likely that adult birds 
quickly put on fat and begin migration . Early onset 
of autumn migration in adult Reed and Sedge War­
blers has been reported from many sites in Europe 
and Asia (Insley & Boswell 1978, Gavrilov 1980, 
Koskimies & Saurola 1985, Lei vits & Vilbaste 1990, 
Chernetsov 1996). This paper suggests that a few 
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adult Reed Warblers after breeding move from the 
breeding sites to wet reedbeds with richer food 
supply. The summer of 1997 was unusually hot and 
dry at the Courish Spit, and breeding sites dried out 
and probably became unsuitable for foraging . 

Post-fledging movements of juveniles are more 
pronounced than post-breeding movements in adults . 
Both Reed and Sedge Warblers were concentrated in 
places where food was abundant. In reedbeds near 
Peterhof (St. Petersburg region),juvenile Reed War­
blers move from dry reedbeds where most nests are 
situated, into wet reedbeds, where aphids are much 
more numerous (Y. A. Fedorov, pers . comm.). As 
food sources are variable and "spatially heterogene­
ous" (aphid abundance may differ by several orders 
of magnitude between sites only 50-100 metres 
apart), the distribution of birds within reedbeds is 
patchy. 

Although the Reed Warbler re-distributes itself 
during the pre-migratory period within the species­
specific habitat (reed beds , pure or mixed stands), the 
Sedge Warbler exhibits a more significant shift in 
habitat selection, from breeding sites in sedge and 
scrub vegetation into reedbeds (Koskimies 1991, 
Cramp et al. 1992). Such a shift has been previously 
reported for this species (Ormerod 1990, Koskimies 
1991). 

In the absence of high aphid concentrations Sedge 
Warblers may utilise alternative prey species (Gro­
sch 1995, Chernetsov 1998), although the exploita­
tion oflocally superabundant prey is the main forag­
ing strategy of both Reed and Sedge Warblers (Cher­
netsov & Manukyan, in prep.) . On the Courish Spit 
Acrocephalus warblers forage on aphids, their inver­
tebrate predators and parasites. This corresponds to 
the report from Estonia where Hyalopterus pruni is 
an important prey for both Sedge and Reed Warblers 
(Mall 1995). 

Body mass of both Reed and Sedge Warblers was 
higher than reported from a number of Baltic and 
Scandinavian sites (Lei vits & Vilbaste 1990, Celmins 
1990, Hall 1996). Individuals that had completed 
moult may accumulate much fuel for migratory 
flights at sites with abundant prey. It should be noted 
however that differences in body mass of birds 
within the same habitat, at sites differing in prey 
abundance, suggest that considerable variation in 
the condition of individual birds occur within sites. 
Juveniles capable of tracking locally superabundant 
food sources have an advantage for performing 
energy-consuming moult (Reed Warbler) and pre­
migratory fattening (both species). Within site vari­
ation in average body mass of birds complicate 



comparisons of body mass of birds between geo­
graphically distant sites (Bibby & Green 1981, 
Bairlein 1991, Chernetsov 1996). 

The association of birds with prey concentrations 
suggests an important role of food for the under­
standing of patterns in post-fledging movements of 
Acrocephalus warblers. The purpose of these move­
ments is to locate sites most suitable for providing 
resources to complete moult and pre-migratory fat­
tening. My study on the Acrocephalus warblers 
supports the suggestion that foraging optimisation 
plays a role in determining post-fledging move­
ments (Mikhejev 1961, Vega Rivera et aI. 1998). 
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Sammanfattning 

Habitatutnyttjande under efterhlickningstiden hos 
rorsangare Aeroeephalus seirpaeeus och siivsan­
gare A. sehoenobaenus i relation till riklig tillgang 
pajoda. 

Efterhaekningstiden ar en daligt studerad period i 
Higlarnas arseykel, framforallt beroende pa metod­
ologiska svarigheter (Baker 1993, Vega Rivera et al. 
1998). Under efterhaekningstiden fOr faglarna ett 
tillbakadraget liv, oeh ar inte lika hrut knutna till ett 
visst omrade som under haekningstiden, vilket gor 
dem svarare att fOlja i faIt. Efterhaekningsperioden 
ar dock ingalunda en parentes i arseykeln - da utfOrs 
flera aktiviteter som ar viktiga fOr den fortsatta 
overlevnaden (ruggning oeh fettpalagring infOr f1 yt­
tningen) oeh fOrberedelser infor den kommande 
haekningssasongen (sokande efter mojliga haek­
ningsplatser) . 

Studien genomfOrdes mellan juli oeh september 
1997 vid Courish Spit (Kaliningrad, Ryssland) . Fyra 
studieomraden valdes inom ett omrade som spanner 
26 kilometer i nordsydlig riktning langs bstersjons 
sydostra strand (Figur 1). Pa dessa platser utfordes 
"aktiv" fangst av rorsangare oeh savsangare. Med 
aktiv fangst avses hal' att nat sattes upp i vassmiljo, 
varefter de faglar som gomde sig i vegetationen 
skramdes in i naten. Denna metod hal' visat sig 
myeket effektiv vad galler att fanga lokala faglar 
som ofta har sma fOdosoksonu·aden. ParalIellt med 
natfangsten raknades fOrekomst av bladlOss (Hya­
lopterus pruni) vid de olika lokalerna. Tidigare 
under sanuna sasong hade de fyra lokalerna nog­
grant genomsokts efter bon av Acrocephalus sanga­
reo 

Av Tabell 1 framgar att tilIgangen pa bladlOss val' 
myekethogre bland vass som stod blOttjarnfort med 
vass pa torrlagd botten. Totalt fangades 97 adulta 
rorsangare (Tabell 2). I juli oeh bOljan av augusti 
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fangades adulta faglar framforallt i narheten av sin a 
bon, oeh antalet val' jamnt fOrdelat meIIan vata oeh 
torra lokaler (46 respektive 43 faglar). Efter 10 
augusti fangades endast atta adulta rorsangare, av 
vilka sju fangades vid de vata lokalerna som oeksa 
holl hoga tatheter av bladlOss. Av de 85 juvenila 
rorsangarna, fangades 13% i narheten av bon medan 
de fortfarande val' beroende av sina foraldrar. Av de 
juveniler som fangades vid hogre alder nar ungfa­
gelruggning val' val framskriden, fOrdelade sig 93% 
pa de vata lokalerna. Kroppsvikten fOr faglarna pa 
de torra lokalerna val' nagot lagre an vid de vata 
lokalerna (12,4±O,57, n=4 mot 13,6±1.58, n=67) 
men skillnaden var inte signifikant (t=2.49, P>O,l). 
Totalt fangades sex adulta oeh 75 juvenila savsang­
are, alIa utom tva Uuvenila) vid de vata lokalerna 
(Tabe1l2) . Medelvikten fOr adulterna (13,8±0.41 g, 
n=6) var endast nagot hogre an fOr juvenilerna 
(13,O±1.38, n=69). 

Rorsangarna oeh savsangarna visade pa en likar­
tad fOrdelning mellan vassonu'aden under efterhaek­
ningsperioden. Bada arterna visade de hogsta tat­
heterna dar fOdan var riklig . A yen om rorsangaren 
andrar sin fordelning in om vassonu'adena mellan 
haeknings- oeh efterhaekningstiden, visar savsang­
aren en mer radikal habitatvaIsfOrandring, eftersom 
den frarnforallt haekar i annan strand vegetation an 
vass. 

I franvaro av hoga bladluskoneentrationer maste 
savsangaren utnyttja andra by ten, aven om utnytt­
jandet av lokalt superabundanta by ten ar den vanliga 
fOdosoksstrategin far bade rorsangare oeh savsang­
are (Chernetsov oeh Manukyan opubl.). Assoeiatio­
nen mellan dessa sangare oeh bladluskoneentratio­
ner pekar pa betydelsen av fOdan fOr forstaelsen av 
t.ex. unfagelrorelser hos Acrocephalus sangare. Or­
saken till dessa rorelser kan vara att finna platser 
med lampliga resurser fOr att genomfora ruggningen 
oeh fettpalagring infOr flyttningen (Mikhejev 1961, 
Vega Rivera et al. 1998). 
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A dwarf Atlantic Puffin fledgling Fratercula arctica from N6lsoy, 
Faeroe Islands 
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----------------------------------- Abstract -----------------------------------
An unusually small Atlantic Puffin fledgbng Fratercu­
la arctica was found on N6lsoy, Faeroe Islands, in 
August 1997. The bird was fully feathered with no 
down remnants and left the colony during the peak of 
the fledging period. Some of its measurements (those 
where feather length is crucial, such as wing and tail) 
fell within the range of minimal values found in young 
puffins fledging prematurely. Others, like bill and tar­
sus lengths with a prevailing skeletal component, were 
less than the lowest known values. Very small body size 

seems to account for the very low body mass of the bird. 
However, proportionally developed pectoral muscles as 
well as the bird's overall good appearance (fully feathered 
with no down) and behaviour indicated that it apparently 
was not food stressed or starving. 
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Introduction 

Lightweight and small Atlantic Puffin Fratercula 
arctica fledglings are uncommon, but do occur reg­
ularly. They tend to be related to late-hatched young 
and/or poor food conditions. Under either or both 

. conditions, many young fledge prematurely still 
with considerable down present, especially on head, 
neck and rump, and with poorly grown primaries. 
Some others, however, remain in their burrows much 
longer, growing feathers and depart fully feathered 
albeit lightweight. Condition at fledging depends on 
prevailing conditions at sea during the chick -rearing 
period (Nettles hip 1972, Gaston 1985, Birkhead & 
Harris 1985, HalTis & Birkhead 1985). Long-lasting 
poor feeding conditions in Norwegian coastal wa­
ters, owing to the collapse of the herring stock, have 
adversely influenced the large puffin colonies on 
Rpst and Bleik islands. Most young birds survived 
only for a short period and then died before fledging; 
the few that did fledge did so very late in the season 
and departed with a smaller than normal body size 
(Anker-Niels sen 1987, Barrett et a1. 1985, BalTett & 
Rikardsen 1992). There is no information in the 
literature concerning very small, fully -feathered 
puffin fledglings leaving their natal burrow on time. 

Study area and methods 

N6lsoy (61 0 59'N, 060 38'W) is one of the 18 Faeroe 
Islands. Alarge puffin colony comprising 30-50 000 
breeding pairs is si tuated on the SE part of the island, 
about 8 km from the village ofN6lsoy. Traditionally, 
puffins are hunted during the chick-rearing period 
(July-August). Our study focused on timing and 
condition of puffin chicks at fledging. Eleven nights 
were spent in the colony from 6 to 16 August 1997. 
Puffin fledglings leaving the colony by flying were 
caught in mist nets and those walking to the seashore 
were collected by placing a net barrier across the 
route used to reach the sea. 

Results and discussion 

An apparently healthy and completely feathered 
puffin fledgling with an unusually small body size 
was caught on 14 August 1997 on N6lsoy (Faeroe 
Islands) as it flew towards the sea. The bird was fully 
feathered with no down remnants occurring, a con­
dition thatis normally attained by only early-hatched 
young (only c. 10% of fledglings caught in 1997 
lacked down remnants). This means that its plumage 
development was well advanced, even though its 
wing and tail were relatively short but well within 
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the range of minimal values found in late-hatched 
young puffins that fledge prematurely. Measure­
ments with a prevailing skeletal component, such as 
bill and tarsus lengths, fall below the lowest known 
values (Table 1). The first impression was that the 
bird was strikingly slender. Small body size certain­
ly influenced its low body mass. However, propor­
tionally developed pectoral muscles as well as its 
overall healthy appearance and vigorous behaviour 
indicated that it apparently was not starving or 
suffering from malnutrition. According to informa­
tion from local ornithologist J-K. Jensen, food con­
ditions at the N6lsoy colony were relatively good in 
the summer of 1997 and most birds fledged about 10 
days earlier than normal. The bird left the colony 
during peak fledging (10- 16 August 1997) and was 
therefore not a late-hatched chick. When released, 
the bird could fly very well and departed towards the 
open sea. Late-hatched fledglings which depart the 
colony prematurely can rarely fly for more than a 
few meters in distance. 

Fledging mass of young puffins varies , largely 
depending on geographic location, year, time of 
hatching, and food availability during the chick­
rearing period. Like adult puffins, fledglings tend to 
be, on average, smaller in southern populations (e.g. 
Faeroes) and larger in northern ones (e.g. NW Nor-

way) . Mean fledging mass ranges from 228.1 g 
(SD=24.1, N= 193) in Faeroese puffins (L. Stemp­
niewicz, unpubl. data) to 36l.0 g (SD=3l.6, N=33) 
in those from Funk Island, Newfoundland (Nettle­
ship 1972). Feeding rate, however, is related to the 
actual availability of prey, parental effort and skill in 
food provisioning, the intensity of gull kleptopara­
sitism, etc., and apparently influences fledgling body 
weight in all populations (Nettleship 1972, Ashcroft 
1979, Harris 1980, Brown & Nettleship 1984, Birk­
head & Harris 1985, Nettleship 1991 , Barrett & 
Rikardsen 1992, Barrett 1996). 

Frequently, small young puffins leave their bur­
rows prematurely because of insufficient food being 
delivered by parents, normally caused by a decrease 
in food availability. However, such birds are always 
covered with down and have undeveloped primaries 
and rectrices . It is theoretically possible that this 
particular nestling hatched very early but was reared 
by a single parent (another one could be lost to 
human predation) and therefore fed at low rate . 
Brood manipulation experiments in puffins (con­
sisting in adding extra chick or removing one parent 
bird) show that some of such broods were successful 
(Nettles hip 1972, Corkhill1973, Harris 1978, Ash­
croft 1979). Instead of leaving the nest prematurely 
the chick could take an extended time to fledge and 

Table 1. Minimal values of certain measurements of Atlantic Puffin fledglings from different colony locations in 
the North Atlantic. 

Minimi vardenfor vissa matt hosflygga ungfaglar av lunnefagelfran olika colonier i norra Atlanten. 

Year Colony Mass Tarsus Bill Tail Wing Comments Reference 

(g) (mm) (mm) mm) (mm) 

AI' K%lli Massa Tars Ndbb Sljiirl Villge KOllllll elllal er Refel'ells 

1997 N61soy I. 125.0 2 1.0 24.0 32.0 122.0 fully feathered this s tudy 

jit/II/If/Fidrad dellll e sl[(die 

1997 N61soy I. 115.0 26.0 27.5 28.0 J J5 .0 premature fledging: very L. Stempniewicz, unpubl. 

thin, star ving, dow ny op[(bliceral 

[(tf/[(gell i jOl'lid: lIIyckel 

IIwgel; sviillallde, d[(lIig 

1997 N61 soy I. 172.0 25.0 27.0 35.0 122.0 premature fl edging, L. Stempniewicz, unpubl. 

downy [(tf/[(gell i jOl'lid, op[(b/iceral 

d[(Jlig 

1996 Bleik I. 195 .0 28.5 3 1.0 30.0 123.0 premature fl edging, L. Stempniewicz, unpubl. 

downy op[(bliceral 

1996 Bleik I. 170.0 29 .0 28.5 3 1.0 J 17.0 premature fl edging, L. Stempniewi cz, unpubl. 

downy 

1982 B le ik I. 255.0 Minimum Barrett & Rikardsen 1992 

1969 Great I. 137.0 130.0 minimum ( 1967-69) Nettleship 1972 

Note: " - ", no data available. 
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allocating energy to growth of certain body parts 
selectively. When food intake is reduced growth rate 
is depressed for all body parts but the wing grows 
preferentially (0yan & Anker-Nilssen 1996, Rod­
way 1997). As a result the fledgling was very light 
and tiny but healthy and capable to fly, having 
relatively long wings. If true, this could be consid­
ered as an alternative fledging strategy of young 
puffins in the condition of extreme food shortage. 

Measurements of this dwarf fledgling from N6l­
soy and some other small-sized young puffins caught 
on N6lsoy and Bleik (NW Norway) are compared in 
Table 1. Data from the literature concerning minimal 
body size of puffin fledglings are also cited for 
comparison. 

Small size (especially skeletal and mass) may 
indicate a genetic and/or embryonic abnormality, 
but that happens extremely rarely (based upon the 
absence of such records in the auk literature). All of 
this suggests that the small and fully feathered puffin 
fledgling caught at N6lsoy on 14 August 1997 was 
unusually tiny in body size and mass for the species . 
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Sammanfattning 

En dvdrgartadflygg ungfagel av lunnefagel Frater­
cula arcticafran N6lsoy, Fdroarna 

Latta och sma flygga ungfaglar av lunnefagel ar 
ovanliga men fOrekommer regelbundet. Vanligen 
kan de knytas till sena hackningar och/eller daliga 
fodobetingelser. Dessa ungfaglar lamnar boet i fOr­
tid fortfarande med mycket dun kvar pa huvudet, 
halsen och overgumpen och med daligt utvuxna 
vingpennor. En del andra stannar dock i bohaIan 
langre, blir fullfjadrade trots lag vikt. Dalig fodotill­
gang till hays har lange drabbat norska kustvatten 
beroende pa en kollaps av sillbestandet. Pa oarna 
Rost och Bleik har de flesta ungarna bara overlevt en 
kort tid. De som har blivit flygga harflugit ut mycket 
sent pa sasongen. Det finns inga uppgifter i litteratu-
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ren om mycket sma, helt fullfjadrade lunnefagels­
ungar som lamnat sina bohalor vid normal tid. 

Pa N6lsoy pa Faroarna finns en lunnekoloni med 
30- 50.000 par. Vi studerade denna koloni under 
tiden 6 till 16 augusti 1997. Vi fangade ungarna nar 
de lamnade kolonin antingen med nat nar de flog ut 
eller pa stranden nar de gick ut till vattnet. 

Den 14 augusti fangade vi en unge som var ovan­
ligt liten men fullt befjadrad och helt utan dunrester. 
Vi matte fageln och fann de matt som ges i Tabell 1 
i jamforelse med andra sma individer fran olika 
kolonier. Det fOrsta intrycket val' att fageln var 
patagligt tunn. Men vi fann att flygmusklerna val' 
helt proportionerligt urvecklade och fageln gay in­
tryck av full halsa. Dess Iivliga beteende tydde pa att 
den inte svalt eller led av undernaring. Enligt lokala 
uppgifter val' fodotillgangen just 1997 fOrhallande­
vis god och ungen Iamnade kolonin samtidigt med 
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ovriga ungar ungefar tio dagar tidigare an normalt. 
Det rorde sig alltsa inte om nagon sent klackt unge. 
Nar vi slappte ungen flog den mycket bra ut over 
havet. Sent klackta ungar som Wn1I1ar kolonin i 
fOrtid kan sallan flyga mer an nagra meter. 

Normal t lamnar ungarna bohalan i fOrtid pa grund 
av att foraldrarna inte formal' Ieverera tillrackligt 
med mat. Det ar teoretiskt mojligt att denna dvarg­
unge faktiskt klackte tidigt men fick daligt med fOda, 
kanske pa grund av att den matades av bara en 
fOralder. Men i stallet fOr att vax a med avseende pa 
alIa kroppsdelar kunde ungen lata framst vingarna 
och flygmuskulaturen vaxa (den hade langa vingar i 
fOrhallande till storleken i ovrigt). Detta kan ses som 
en alternativ strategi under en situation av extrem 
fodobrist. Observationerna antyder att denna fullt 
utfjadrade dvargunge fran N6lsoy som fardigvuxen 
hade ovanligt liten kroppstolek och vikt fOr arten. 
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Abstract -----------------

Clutch size and egg size of the Common Tern Sterna 
hintndo was studied in Slovenia. The total number of eggs 
measured was 242 from 90 nests . Among 90 complete 
clutches , 53 .7 % had three eggs. Density of breeding pairs 
had no effect on the clutch size. The largest eggs were 
found in clutches with two eggs. Egg length averaged 
4l.23 mm, egg breadth 30.07 mm, egg volume 19.52 cm3 

and egg shape 0.73. No significant relationship was found 

between egg size (volume, breadth, length) and latitude 
and longitude (this study and literature data) within Eu­
rope. 
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Introduction 

The Common Tern Sterna hirundo has a wide range 
of distribution in the Holarctic region (Harrison 
1982, Cramp 1985, Hume & Lemmetyinen 1997). 
Nevertheless , studies of Common Tern eggs are 
rather scarce (Glutz von Blotzheim & Bauer 1982, 
Cramp 1985, Burger & Gochfeld 1991 , and refer­
ences therein). In this paper I provide data on clutch 
size and egg size of the Common Tern in Slovenia. 
I also examine clutch and egg size between years and 
their geographic variation. 

Study area 

The data for this study were gathered in NE Slove­
nia, on Dravsko polje (46°25'N, 15°45'E) in Hoce 
gravel pit, where Common Terns breed in a colony 
with Black-headed Gulls Larus ridibundus (Vogrin 
1991). Agricultural landscapes are dominant through­
out, and there are numerous man-made water bodies 
(i .e. fish ponds, reservoirs , gravel pits) and small 
towns and villages. The area belongs to the sub­
Pannonic phytogeographical area (Marincek 1987). 
The climate is modified continental (mean annual 
rainfall = 1000 mm, mean temperature = 8 °C; see 
Furlan 1990). 

Methods 

The present study was carried out in 1990 and 1991. 
I recorded clutch size and egg size of the nests 
initiated during the peak period of egg laying. All 
nests were marked individually, and the visits were 
distributed over a period of about ten days. The total 
number of eggs measured was 242 from 90 nests. 

For describing the size and shape of eggs I used 
four parameters: EL = egg length (mm), EB = egg 
breadth (mm), EV = egg volume (cm3

) and ES = egg 
shape index. The maximum length and breadth were 
measured to the nearest 0.1 mm using dial calipers. 
Egg volume was calculated according to e.g. Horak 
et al. (1995) = p/6 x EL x EB2. When comparing data 
from the literature, I recalculated egg volumes ac­
cording to the same formula . Egg shape index (ES) 
was calculated according to Horak et al. (1995): EB/ 
EL. The larger the ES is, the rounder are the eggs. 

For statistical comparison Chi-square, ANOVA 
and Mann-Whitney U tests were used (Sokal & 
Rohlf 1995). Effects of latitude and longitude on the 
egg parameters were tested with multiple regres­
sion. Because data on single eggs are difficult to 
analyze statistically, e.g. because the eggs within a 
clutch are not independent, egg dimensions in this 
study were based on clutch means. The data were 
analysed using the SPSS 6.0 statistical programs. 
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Table 1. Number of nests and egg volume (cm3
) of the 

Common Tern Stel'l1a hirundo in relation to clutch size 
in northeastern Slovenia. 

Antal bon och iiggvolym (cm3
) ijorhallande tilllatll­

storlek hos jisktii I'll a i nordostra Slovenien 

Clutch size No of nests Egg volume iiggl'olYIII 
Mean s.d. Range 

KlllIstorlek Alltal bOil Medel Variatiollsbredd 

I 10(11.1 %) 19.14 1.34 17.79 - 20.95 

2 3 1 (34.4%) 20.01 1.27 17.42-22.01 

3 48 (53.3 %) 19.19 1.11 16.98 - 21.04 

4 1(1.1 %) 

Results and discussion 

The clutch size distribution is given in Table 1. The 
most common clutch size was 2- 3 eggs, although 
clutches of 1 and 4 eggs sometimes occurred. Among 
90 complete clutches, 53.3% had three eggs. Four 
eggs occurred only once (1.1 %) . The mean clutch 
size of the 90 nests was 2.69 (SD = 0.71). The 
average clutch size was similar to that found in other 
areas (e.g. Cramp 1985, Burger & Gochfeld 1991 
and references therein). Four-egg clutches are very 
rare and are not found at all in some years (Burger & 
Gochfeld 1991), and the same was true in my study 
area as well. 

In some species density of breeding pairs is neg­
atively correlated with clutch size (Klomp 1970). 
For the Common Tern, however, Burger & Gochfeld 
(1991) found that larger colonies generally had 
higher mean clutch size. This rule was not true in my 
case. In Hoce gravel pit the difference in number of 
pairs was highly significant (27 pairs in 1990, 63 
pairs in 1991; Chi-square = 14.4, df= 1, P < 0.005) 
(see also Vogrin 1991, where there are mistakes with 
numbers of pairs), but clutch size did not differ 

(Mann-Whitney U test, U = 141.3, P> 0.05) . 
In my study area it seems that the largest eggs (egg 

volume) of the Common Tern are in medium-sized 
clutches, i.e. clutches with two eggs (Table 1), but 
the differences between clutches were not signifi­
cant (F = 2.59, P > 0.05). The same result was 
obtained also by Winkel (1970) for the Great Tit 
Pants Inajar eggs. 

According to e.g. Ojanen et al. (1981) and Jarvin­
en (1996), in a variable environment, the correlation 
between egg size and clutch size varies from year to 
year depending on temperature. Buitron (1988), 
Jarvinen & Pryl (1989), Goodburn (1991), and Ho­
rak et al. (1995) found that female body weight and 
warm weather during the egg laying period had 
positive effects on egg size. Opposite results were 
obtained by e.g. Kuitunen (1987) who points out that 
age, weight and size of the female did not correlate 
with clutch size. Anyway, Nisbet (1977) showed that 
female Common Terns with larger body reserves 
also lay larger clutches. The interpretation given to 
this has been that the laying of Common Terns is 
food-limited (the "pre-egg food limitation hypothe­
sis" of Ankney & Macinnes 1978). The egg of the 
Common Tern weights about 20 g (Glutz von Blotzhe­
im & Bauer 1982, Cramp 1985, Brenninkmeijer et 
al.1997), which is 15% of the weight of an adult bird 
(Cramp 1985). Thus, a clutch of two eggs weighs 
30% and a clutch of three 45% of the female weight. 
One egg is therefore a significant cost for Common 
Tern (see also Nisbet 1977). Modal clutch size could 
thus be affected by a significant increase in food 
prior to egg laying. 

According to this I think that clutch and egg size 
in the Common Tern, at least in my study area, 
depend mostly on food availability (see also Lack 
1947) and maybe also on calcium resources (see 
Brenninkmeijer et al. 1997, Nisbet 1997) prior to 
and during egg laying. 

Egg length averaged 41.23 mm, egg breadth 30.07 

Table 2. Dimensions of eggs of the Common Tern Sterna hirundo in Slovenia in 1990 and 1991. Clutch used as 
sampling unit. 

Aggdimensioner hosjisktiirna i Slovenien 1990 och 1991. Kullen anviind som stickprovsenhet. 

Variable Mean SD Range n 
Variabel Medel Variationsbredd 

Length Uingd (mm) 41.23 1.31 38.30 - 43.70 90 
Breadth Bredd (mm) 30.07 0.75 28.40 - 31.45 90 
Volume Valym (cm3

) 19.52 1.25 16.98 - 22.01 90 
Shape Fonn 0.73 0.03 0.66 - 0.78 90 
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Table 3. Dimensions of the Common Tern Sterna hirundo eggs in different parts of Europe. 

Dimensionerjorjisktiirneiigg i olika delar av Europa 

EL(mm) EB(mm) EV (cm3) No. of eggs Country (latitude, longitude) Source 
Allla{ iigg Land ({all/IUd, (ollgilud) Kii{{a 

41.8 30.4 20.22 90 Switzerland, Bodensee (47°N 9°E) Noll (1943) 
41.84 30.56 20.46 416 Germany, Oberrhein Glutz von Blotzheim & Bauer 
(1982) 
41.9 30.3 20.14 59 Slovakia, Danub (48°N 18°E) G1utz von Blotzheim & Bauer 
(1982) 
41.03 30.2 19.59 114 Austria, Inn (48°N l3°E) Glutz von Blotzheim & Bauer 
(1982) 
41.4 30.4 20.03 14 Bulgaria, Lake Atanasov (42°N 27°E) (Konigstedt et a!. 1991) 
41.5 30.6 20.34 Poland, Lake leziorsko (51 ON 18°E) Becker et a!. 1997 
41.8 30.3 20.09 Germany, Wadden Sea (530 N 08 °E) Becker et a!. 1997 

19.72 199 Netherlands , Dutch Wadden Sea (53°N 5°E) (Brenninkmeijer et a!. 1997) 
41.23 30.07 19.52 90* Slovenia, Dravsko po1je (46°N 16°E) this work 

:I: In this study: Number of clutches. I denna studie: Antal kullm: 

mm, egg volume 19.52 cm3 and egg shape 0.73 
(Table 2). Application of AN OVA to the 1990-1991 
data showed no significant variation in egg length (F 
= 2.36, n.s.), in egg breadth (F = 1.71, n.s.) or in egg 
shape (F = 1.07, n.s.) between the two years. How­
ever egg volume differed significantly between the 
years (F = 4.13, P < 0.05). 

Correlation between egg length and egg breadth 
was 0.08 (P > 0.5). Egg volume depended more on 
egg breadth (1' = 0.88, P < 0.001) than on egg length 
(1' = 0.50, P < 0.005), whereas egg shape depended 
more on egg length (1'= - 0.75, P < 0.001) than on egg 
breadth (1' = 0.48 , P < 0.005). 

The mean egg volume and egg size were similar to 
those found in e.g. the Dutch Wadden Sea (Bren­
ninkmeijer et al. 1997), Lake Atanasov (Konigstedt 
et al. 1991), Germany and Poland (Becker et al. 
1997) and also similar to data given by Cramp 
(1985) and Glutz von Blotzheim & Bauer (1982)­
Table 3. Latitude and longitude had no significant 
effects on egg size (volume, breadth, length). It 
seems that egg size does not change with latitude and 
longitude in the Common Tern in Europe. 
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Sammanfattning 

Aggstorlek hosfisktiirna Sterna hirundo i Slovenien 

Trots att fisktarnan har ett vidstrackt utbrednings­
OIm"ade i Holarktis finns fa studier av dess agg. I 
denna artikel gerjag uppgifter om kull- och aggstor­
lek fran en koloni i ett jordbruksolm"ade i nordostra 
Slovenien samt jamfor dessa med uppgifter fran 
andra regioner. 

90 

Bona i kolonin marktes individuellt och besoktes 
under en tiodagarsperiod under tiden fOr den mest 
intensiva laggningen. Sammanlagt samlades upp­
gifter fran 242 agg i 90 bon aren 1990 och 1991. Jag 
matte aggens langd (EL) och bredd (EB) och berak­
nade sedan deras volym (EV) och form (ES). Voly­
men beraknades med formeln EV = p/6 x EL x EB2. 
Formindex beraknades genom ES = EB/EL, vilket 
innebar rundare agg ju hogre yarde fOr ES. Nar jag 
testade vardena statistiskt anvande jag kLlllen som 
stickprovsenhet eftersom aggmatten inom en kull 
inte ar oberoende. 

Tabelll visar kullstorlek och volym. Tva eller tre 
agg var vanligaste kullstorleken och fyra agg fOre­
kom bara en gang. Detta stammer med vad man 
funnit i andra studier. Hos vissa arter har man funnit 
att kullstorleken minskar nar populationstatheten 
okar, medan en studie av fisktarna (Burger & Goch­
feld 1991) har visat att stOrre kolonier ocksa hade 
stOrre kullstorlekar. I min koloni gallde dock inte 
detta. Ena aret fanns 27 par och andra aret 63 par, 
men den genomsnittliga kullstorleken val' inte olika. 
Det fanns en tendens i mitt material, dock inte 
signifikant, att kullar med tva agg hade de storsta 
aggen (Tabell 1). 

En teori sager att korrelationen mellan kull- och 
aggstorlek hanger samman med temperaturen i en 
variabel miljo. Manga olika faktorer paverkar dock, 
och hos fisktarna harman funnit att honans kondi­
tion (vikt och storlek) paverkar kullstorleken. Detta 
har man tolkat som att fisktarnan ar fOdobegransad 
under perioden fore agglaggningen. Fisktarnan !ag­
ger ocksa relati vt sett mycket stora agg. Ett agg utgor 
15% och en treaggskull darfOr45 % av kroppsvikten, 
vilket gar det rimligt att anta att fOdotillfangen fOre 
agg!aggningen kan paverka kullstorleken. 

Tabell 2 visar aggens !angd och bredd. Det fanns 
ingen skillnad mellan fu'en i dessa matt och inte 
heller i aggens form. Daremot var det skillnad i 
aggens volym. Det fanns ingen korrelation mellan 
langd och bredd. Volymen berodde mer pa aggens 
bredd an pa deras !angd medan det var tvartom fOr 
formjndex. 

lamfOrelsen med uppgifter fran andra onu"aden 
(Tabe1l3) visade att det inte fanns nagra skillnader i 
aggstorlek, vilket innebar att jag inte kan pavisa 
nagra effekter pa grund av latitud eller longitud inom 
Europa. 
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Fat reserves in Dunlins Calidris alpina during autumn migration 
through Gulf of Gdansk 

WLODZIMIERZ MEISSNER 

---------------------------------- Abstract ----------------------------------
To describe fat reserves in ad ult and juvenile Dunlins 
during autumn mjgration in the Gulf of GdaIlsk, multiple 
regression equations for estimating fat mass in Dunlins 
were derived. The average fat level in a particular wave of 
migrants depends on many factors. Low amount of accu­
mulated fat suggests that this species migrates along the 
southern Baltic in small steps, simi larly to the rest of 
Europe. The interpretation of the results is difficult be­
cause at least two distinct migration routes cross the Gulf 
of Gdansk region. Dun Ii ns starti ng their primary moul thad 
lower fat index than birds in advanced stages of moult. The 
rate of fattening in Dunlins depends on the quality of the 
feeding place (higher in the sewage farm than in the river 
estuary). Birds which stayed longer in thefeeding area had, 

on average, lower fat mass increments than those leaving 
Gulf of Gdansk after a short stay. Birds with low fat mass 
started putting on weight immediately, whereas "fat" birds 
lost weight at the beginning. Those results confirmed 
Mascher's (l966) hypothesis about differences in body 
mass change rate during the first day of stay in birds with 
low and high fat reserves. The level offree fatty ac ids in the 
blood appears to be a factor controlling this pattern. 
Differences in fat accumulation between Ottenby (south­
ern Sweden) and Gulf of Gdallsk are discussed. 
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Introduction 

Rapid changes in body mass have been known in 
migratory birds since the 19th century (for referenc­
es see Mascher 1966). They put on weight before 
departure and loose weight during flight. It is often 
impossible for long distance migratory birds to cov­
er the whole distance between the breeding and 
wintering grounds in one flight. They must use some 
refuelling sites along their route to replenish energy 
reserves to complete migration (Page & Middleton 
1972, Davidson 1984a). Pre-migratory body mass 
increase is due to both fat and protein deposition 
(van der Meer & Piersma 1994). Fat is the main 
source of energy used during flight because its 
energetic yield is 7-8 ti mes higher than the energetic 
value of wet protein (Schmidt-Nielsen 1975, Mas­
man & Klaassen 1987). 

Knowledge about fat reserves in birds is very 
important for migration studies. An analysis of mi­
gration phenology, biometric data, ringing recover­
ies and fat reserves are important for understanding 
the migration strategy and identifying migratory 

pathways of a given species or population. 
The Dunlin Calidris alpina is the most numerous 

coastal wader species migrating through the Baltic 
region. Most of the autUITm migrants belong to the 
nominate subspecies (Gromadzka 1989). Birds 
ringed in the Gulf of Gdarlsk migrate in autumn 
mainly in Wand SW directions but some have also 
been found migrating to the Black Sea (SE direction) 
(Gromadzka 1981,1987). This suggests that at least 
three different groups of migrants use stop-over sites 
in the Gulf of Gdallsk region. 

The aim of this study is to describe relationships 
between fat accumulation, length of stay and stage 
of primary moult in adult and juvenile Dunlins 
migrating in autumn through the Gulf of Gdarlsk 
region. 

Methods 

The study areas are situated in the western part of 
Gulf of Gdansk, in the Jastarnia and Rewa regions 
(Figure 1). In Jastarnia, walk-in traps were placed on 
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GULF OF GDANSK 

Figure 1. Western part of Gulf of Gdansk. JA - Jastarnia , RM 
- Reda river mouth, RE - Rewa peninsula. 

Viistra de/en av Gdanskbukten. JA - Jastarnia, RM - Reda 
flodmynl1ing, RE - RelVaha/vol1. 

sandy beaches, wet meadows and on the municipal 
sewage farm. In the Rewa region (Rewa peninsula 
and Reda river mouth) birds were caught in traps 
placed on sandy beaches, small sandy islands and on 
1 km long, narrow sandy peninsula. The study areas 
have been described in earlier papers (WRG KUL­
ING 1985, Brewka et al. 1987, Meissner 1992, 
Meissner & Kozakiewicz 1992, Sikora & Meissner 
1992). Each bird caught was aged in two categories : 
juveniles (birds in their first year of life) and adults 
(birds after their first year of life) (Prater et al. 1977). 

Year AD 

1983 

1984 

1985 

1986 

1988 

1989 

1990 
25 .07 14.08 03.09 23.09 

Date 

Wing length (maximum chord, Evans 1986), total 
head length (Green 1980), bill length and nalospi 
length (Prater at al. 1977), and tarsus plus toe length 
(piersma 1984) were measured. All measurements 
were taken to the nearest 1 mm using a stopped ruler. 
Birds were also weighed to the nearest 1 g with a 
Pesola spring balance and the stage of moult of the 
primaries was indicated (Ashmole 1962). Data from 
15467 Dunlins ringed in the period 1983-1990 were 
used. In addition, weight data from some 4025 
Dunlins caught at least twice in the same season and 
place (retraps) were used for calculation of fat mass 
changes . 

In Jastarnia, birds were counted every day be­
tween 15 July and 30 September in 1994- 1989. 
Results of the counts as well as daily numbers of 
trapped Dunlins were gathered in five-day periods 
(Berthold 1973) and used to determine particular 
waves of the migrants . Division of the migration 
period into waves was made separately for each 
year, because both the timing and duration of each 
wave were variable in different years (Figure 2). The 
pentad in which the number of Dunlins reached a 
distinct minimum between two migration peaks was 
considered as a border pentad between two subse­
quent migration waves . Separation of waves was 
more difficult and more subjective forjuveniles than 
for adults, probably because the migration of juve­
niles is much slower than in adults (Mascher 1966, 
Brenning 1987, Gromadzka 1987). 

The use of walk-in-traps makes estimation of the 
period of time spent in the trap by a particular bird, 

Year 

1983 

1984 

1985 

1986 

1988 

1989 

1990 

JUV 

25.07 14.08 03.09 23.09 

Date 

Figure 2. Variation of timing of appearance of subsequent waves of migrating Dunlins in different years. Crosshatched area - first 
wave, white - second wave, hatched area - third wave. No data available for 1987. 

Variation avflyttningsvagor hos kiirrsniippor mel/an a}: Kryssmarkerat - jorsta vagen, omarkerat-andra vag en, streckat - tredje 
vagen. 1nga data insam/ades 1987. 

92 



and hence recalculation of its original body mass 
difficult or impossible. Birds can sleep, feed or 
search for the exit when trapped, each behaviour 
involving a different energy expenditure. Dunlins 
remained in captivity for 0.5 - 3 hours. Decreases of 
body mass during that time were calculated by 
Davidson (1984b) to 0.5-2.8 g. Average time be­
tween capture and release was estimated to be 1.5 
hour and mass change in that time was 1.5 % of body 
mass , according to OAG MUnster (1976), Lloyd et 
a!. (1979) , Pienkowski et a!. (1979), Goede & Nie­
boer (1983) and Davidson (1984b). Consequently, 
in this study the measured body mass of each bird 
was corrected by 1.5 %. 

In order to describe amount of fat reserves in 
relation to moult of primaries, birds were divided 
into 12 groups (class width = 5, except the class with 
moult scores 45-49) according to primary score, 
score 0 (all old primaries) and 50 (all new primaries) 
being treated as separate classes . 

For laboratory analyses , 30 adult and 32 juvenile 
Dunlins were collected from different migration 
waves (permission from Ministry of Environment 
Protection and Natural Resources). Some of these 
birds were killed accidentally during catching. Car­
casses were weighed, measured and frozen. After 
thawing they were cut into small portions and dried 
in an oven at 70-80°C to constant dry mass. In 10 
accidentally killed birds time between the death and 
weighing was impossible to ascertain, but in any 
case it did not exceed 12 hours. The evaporative 
water loss during that time was probably the main 

reason for large variation in water percentage among 
the analysed specimens . Thus, original body mass 
values were corrected assuming a mean water con­
tent of 70% (see Piersma & Brederode 1990 for 
further explanation). The fat extraction was carried 
out in a Soxhlet apparatus using petroleum ether as 
solvent. Fat mass was obtained by subtracting fat-free 
dry mass (dry mass without extracted fat) from dry 
mass. 

To estimate fat mass (in grams) multiple regres­
sion equations were derived based on body mass and 
linear morphological measurements. Amount of fat 
is expressed as either a lipid index (percent of fat in 
relation to total body mass) or fat mass (in grams) . 
Statistical analyses were carried out according to 
Sokal & Rohlf (1981) . For estimating mean length 
of stay ofDunlins median value was used instead of 
average, because data revealed extremely skewed 
distribution. Median was calculated according to 
Zar (1996). 

Results 

Fat mass in live birds 

Multiple regression equations for adults and juve­
niles are presented in Table 1. In both cases I did not 
use the models with the highest R2 value (involving 
wing length) because the outermost primary in adults 
was often worn and wing length of many adults had 
not been measured in the field. For juveniles, the 
equation with the same independent variables was 

Table 1. Multiple regression functions for estimating fat mass in the Dunlin. The models used for calculating fat 
mass in caught Dunlins are indicated by an asterisk. 

Multipla regressiansekvatianer jar uppskattning av feth1ikt has kiirrsnCippa. Madellema sam anviindes jar att 
bediknafettmassan hasfangade kiirrsnCippar har markerats med en asterisk. 

Juveniles 
Ungfaglar 
N=32 

Models 

FM = 0.51 BM - 0.15 WL - 0.20 TH + 17.13 
FM = 0.49 BM - 0.27 TH - 4.94 
FM = 0.48 BM - 0.28 BL - 10.80 * 
FM = 0.53 BM - 0.28 WL + 11.41 

Adults FM = 0.57 BM - 0.14 WL - 0.21 BI + 0.40 
Gamlafaglar FM = 0.56 BM - 0.32 BL - 12.13 * 
N=30 FM = 0.56 BM - 0.22 WL + 3.98 

FM = 0.54 BM - 0.24 TH - 8.22 

0.957 
0.946 
0.936 
0.923 

0.950 
0.931 
0.930 
0.922 

FM = Fat mass Fettmassa , BM = Total body mass Total kroppsmassa, WL = Wing length Vingliingd, BL = Bill 
length NCibblangd, TH = Total head length Total huvudlangd. 
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Figure 3. Correspondence between observed (measured) and estimated (based on regression equations) values of fat mass (in 
grams) in Dunlins. The straight line is y=x line. 

Sambandef mel/an observera och uppskallad (fran regressionsanalys)feflvikf (g) hos kdrrsndppol: Lil~jen visar sambandet y=x. 

chosen as in adults. Observed and predicted values 
were within a band about 2.5 g wide running along 
the y = x axis (Figure 3). 

Application of the derived equations for Dunlins 
caught during the fieldwork, showed that in some 
birds the estimated fat mass was less than zero. 
Percentage of birds with negative fat index varied 
among the seasons from 0.2% to 7.7% in adults and 
from 3.4% to 14.4% in juveniles . The lowest value 
was -12.0%. The average value for birds from the 
Rewa region was -2.1 % and from J astarnia -1.8 %. 

Fat reserves il1 DUl1lil1s li"0171 d(fferent migrating 
waves 

Dunlins caught in Jastarnia had significantly more 
fat reserves than birds from the Rewa region (t-test, 
p<O.OOl). In both areas adults carried more fat than 
juveniles (t-test, p<O.OOI). These differences remain 
at the same significant level even in case of retraps 
at the first capture. 

In both places, juveniles trapped during the sec­
ond migration wave were the fattest (only few birds 
were caught in the first wave) (Figure 4). The only 
exception was noted in 1990 at Rewa, when juve­
niles migrating in the third wave had significantly 
higher fat index than in the second wave. On average 
adults had significantly higher mean fat indices in 
the third wave at J astarnia and in the second and third 
waves in the Rewa region than in earlier waves. 
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However, in some years differences in average fat 
index between birds migrating in each wave could 
be quite different. For example in 1996 adults mi­
grating in the third wave had lower fat index than 
those migrating earlier on, whereas in 1990 the 
lowest average fat index was found in the second 
wave and the fattest birds were caught in the third 
wave. 

Fat reserves il1 adult DUl1lins in d(fferent stages 
of the primaries moult 

About 50% of adult birds trapped in the region of 
Gulf of Gdansk moult their primaries during autumn 
migration (Gromadzka 1986). Data from birds re­
trapped in the Rewa region show that many are in 
active moult (unpublished data) , as occurs on the 
Swedish coast (Holmgren et al. 1993). Only 3.8% of 
all Dunlins moulting primaries caught in the study 
area showed suspended moult. 

In the Rewa region, the group with moult score 
26-30 had significantly higher fat index than birds 
from groups with moult scores from 0 to 25 and 
46-49. Dunlins which had already finished primary 
moult carried more fat than individuals with moult 
scores 1-15 and 46-49. Moreover, the Dunlins whith 
moult scores 41-45 had higher average fat index than 
birds with moult scores 1-5. At Jastarnia significant 
differences occurred between birds that had not 
started moult and birds that had finished primary 
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Figure 4. Mean fat index in adult and juvenile Dunlins migrating in subsequent waves in two study sites. Horizontal line - mean 
va lue, rec tangle hei ght - 9S % confidence intervals for mean. Numbers indicate sample size. Horizontal arrows mark significant 
differences between migrating waves (ANOYA, Tukey test). *** p<O.OOl , ** p<O.OOS , * p<O.OS . 
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moult (Figure 5). Dunlins with moult score 50 car­
ried more fat than those with moult score O. 

Fat mass changes in Dunlins 

Mean fat mass increased only slightly in birds re­
trapped after one day (Figure 6). Some birds even 
lost their weight during the first day, which affected 
the mean value of mass change. In the second and 
third day of staying increase of fat mass became 
more prominent. 

Dunlins caught in the Rewa region at least twice 
were di vided into subgroups according to their length 
of stay. In adults , two groups were distinguished: 
birds staying up to four days and those staying more 
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than four days. In juveniles there were three groups 
distinguished: birds staying up to four days, staying 
five to eight days and more than eight days. Figure 
7 shows the estimated fat mass changes in those 
groups during their stay in Rewa. Birds stopping on 
the study area for a shorter time had more fat at 
arrival than those staying longer. In adults the differ­
ence was not significant, but in juveniles the differ­
ences between all groups were statistically signifi­
cant (Hest, p<0.05). In all groups of adults and 
juveniles the average fat mass increment during the 
first day after catching was small. 

Dunlins caught in the Rewa region were divided 
into lean birds (less than 2 g of fat) and fat ones (more 
than 2 g of fat) for comparison of length of stay 
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Figure 7. Comparison of fat mass changes in adult and juvenile Dunlins staying in Rewa region for different number of days. 
In adults: th ick line - birds stayed up to 4 days, thin line birds stayed over 4 days. In juveniles: thick line - birds stayed up to 4 
days, dashed line - birds stayed at least 5, but no more than 8 days, thin line - birds stayed over 8 days. All sample sizes more 
than 10 birds. 
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- rasttid upp till 4 dag(//; strckad lil~je - rasttid mil1St 5-8 dag(//; tUl1nlinje - rasttid ICingre on 8 dag(// : Alia medelvorden baseras 
pa mil1St 10 individe!: 

(Table 2) . Generally, the leaner the bird, the longer it 
stayed in the study area, both in juveniles (t-test, 
p<0.001 ) and in adults (t-test, p<0.05). 

In general, Dunlins with higher fat reserves stayed 
in the study area for shorter period (Table 2). It is 
possible that those birds reach adequate fat level 
faster because they start to store fat reserves from 
higher initial levels than lean birds. To examine this 
a rate of fat mass increment during the first three 
days after catching in groups of birds staying for 
different lengths of time on the staging grounds was 
calculated (Table 3). It occurred that birds which had 
lost fat mass during the first day after catching 

Table 2. Median time of stay of Dunlins with different 
fat mass at first capture. Sample sizes are given in 
brackets (see text for explanation). 

Median av rosttid hos kCirrsnCippor med olika vila vid 
jorsta jangsttil/fCil/et. Stickprovsstorlek anges inom 
parentes (se textjorjorklaring) 

Fat mass Juveniles Adults 
Fettmassa Ungfag /ar Gamla JaglaI' 

less than 2 g 4.2 (833) 1.7 (279) 
mindre Cin 2 g 
over 2 g 3.0 (413) 1.5 (297) 
over 2 g 

showed higher fat mass at the first capture than the 
birds putting on the fat mass from the beginning 
(Table 4). The same conclusion was drawn by 
Mascher (1966). Birds with low fat reserves stay 
longer in the feeding area and they do not lose their 
weight during the first day after capture. Fatty Dun­
lins , on the other hand , lose weight at the beginning 
and stay shorter. 

Certainly not all Dunlins were trapped just after 
their arrival and some of them could have been 
caught after initial weight loss had already occurred. 
Such specimens could be included in the group of 
birds that do not lose their weight. Nevertheless, the 
difference between both groups was significant (Ta­
ble 4). 

Discussion 

Bill length in Dunlins is often found to be the best 
linear measurement correlated with lean body mass 
(Davidson 1983, Goede & Nieboer 1983, Piersma & 
Brederode 1990), and the same result was found in 
this study for adult birds. FOl"juveniles, however, the 
total head length seems to be a better estimator of fat 
free weight. The bill , especially its horny part, is still 
growing in birds durin g their first autumn 
(Szulc-Olechowa 1964, Nitecki & Zamajska 1979, 
Holland & Yalden 1991), which may confound the 
relationship. 
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Table 3. Comparison offat mass increase on the third day after first capture in Dunlins remaining different number 
of days in Rewa region. Sample sizes are given in brackets. Significance levels refer to t-test. 

li:il11fore/ser ov fettviktsokningorpo dog tre efterforstqfongst has kfirrsnfippor med oliko /ongo rasttider vid Rewo. 
Stickprovsstor/ek inol11 porentes. Sign (fikonsnovoer ovser t-test. 

Juveniles Adults 
Number of days 
Antol dogor 

up to 4 
upp till 4 

5 - 8 over 8 
over 8 

up to 4 over 4 
upp till 4 over 4 

1.74 1.09 
(747) (332) 
--p<O.OOl--

0.42 
(185) 

1.76 0.71 
(82) (10) 
--p<0.05--

Rate To/a 
(g/day) (g/dog) 
Significance 
Signijikons --p<O.OOl --

The mUltiple regression equation for estimating 
fat mass from total body mass and wing length 
derived for juvenile Dunlins in this study (Table 1) 
had a similar slope, but higher intercept, as that gi ven 
by Mascher & Marcstrom (1976). Mascher & Marc­
strom however used a mixture of ethanol and ether 
as the solvent during carcass analysis. Presence of 
ethanol results in lipo-protein complexes being in­
cluded in the extracts. Such components can not be 
used as fuel and normally remain in the organism 
even after starvation (Davidson & Evans 1982). This 
procedure results in higher fat values in Mascher & 
Marcstrom's study compared to this study. 

A negative value of estimated fat mass means that 
the bird has a deficit of body mass in relation to its 
body dimensions, or the body size (bill length in this 
case) is larger than expected for its mass. Similar 

results were found for Semipalmated Sandpipers 
Co/idris pllsillo (Page & Middleton 1972), for Knot 
Co/idris conutlls in autumn in the Gulf of Gdansk 
region (Meissner 1992) and during spring migration 
in central France (piersma et a1. 1992). Such a 
situation may occur when fat reserves have been 
exhausted and catabolism of other nutritional re­
serves such as proteins has started. This may happen 
after a long flight from breeding grounds or previous 
stop-over sites. Such a situation has been described 
by Davidson & Evans (1989) for the Knot and by 
Piersma & Jukema (1990) for the Bar-tailed Godwit 
Limoso /apponica. Some areas along a flyway could 
be important as "emergency feeding places", which 
are used by birds with insufficient fat reserves. 
Departing flocks may stimulate birds with insuffi­
cient fat levels to undertake migration (Dolnik & 

Table 4. Mean fat mass at first capture in Dunlins losing and increasing their weight during the first day after first 
capture (Hest). Sample sizes (N) and standard deviations (SD) are given. 

Fettvikter vid jorsto fongstti /(ffi llet has kfirrsnfipppor SOI11 for /oral' respektive okar i vi/a den forsto dogen eftel' 
fongst.Stickprovsstor/ek (N) och standordovvike/se (SD) onges. 

Juveniles Ung[og /or Adults Cam/o fog/or 
Fat mass Significance Fat mass Significance 
Fe ttl11osso Fettl11Osso 

Loosing weight 2.36 3.05 
Forloror i vi/a 
SD 1.80 2.12 
N 147 111 

p<O.OOI p<O.OOI 
Increasing weight 0.92 1.94 
O/wr i vila 
SD 0.11 1.02 
N 324 194 
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Blyumenthal 1967, Dolnik 1975). Such birds may 
then be forced to interrupt their migration because 
they initiated migratory flight with inadequate re­
serves, or because poor weather conditions lead to 
exhaustion of reserves. The Gulf of Gdari.sk appears 
to be such a place for the Knot (Gromadzka 1992, 
Meissner 1992, Piersma et al. 1992), and it is possi­
ble that a similar situation occurs (at least partly) also 
in the Dunlin. In this case the percentage of birds 
with negative fat indices would be expected to vary 
from year to year because it depends on several 
external factors such as weather conditions during 
flight and feeding conditions at previous stopovers, 
as observed in the present study. 

On the other hand, the regression equations are 
based on samples of about 30 specimens only, and 
these have been used to calculate fat mass for sam­
ples of thousands of caught birds. The range of bill 
length in Dunlins caught in the Gulf of Gdansk 
region reaches 24 mm (own unpublished data) and 
large variations in lean mass are known to occur at 
different times of the year, some being associated 
with physiological changes and temperature (Do In­
ik 1975 , Davidson et al. 1986, Driedzic et al. 1993). 
Hence negative values of estimated fat mass could 
be to some extent a stat~stical artefact, because a 
much wider range of lean body mass is likely to be 
found in the larger samples of caught birds. 

In the Gulf of Gdari.sk region , adult Dunlins mi­
grate in three waves. Females dominate in the first 
wave and males in the second one (Zajac 1980). In 
September only small numbers of adults occur and 
those birds were grouped in the third wave. Juve­
niles also migrate in three waves . In July only a few 
of them are caught. Those juveniles belong to local 
breeding population of Calidris a/pina schinzi, and 
the majority of them leaves Gulf of Gdansk in June 
or July (Kr61 1985). This group of juveniles was 
included in the first wave. The remaining juveniles 
migrate in two distinct waves with peak numbers in 
mid-September. 

Similar to conditions in Sweden (Mascher 1966, 
Mascher & Marcstrom 1976), southern France (Fuchs 
1973) and north-west Africa (Pienkowski & Dick 
1975), Dunlins migrating in the Gulf of Gdansk 
region in autumn put on only a moderate amount of 
fat. Low amount of accumulated fat and distribution 
of recoveries (Gromadzka 1983 , 1989) suggest that 
this species migrates along the southern Baltic coast, 
as well as through the rest of Europe in small steps. 
In spring Dunlins appear to be preparing for longer 
flights (Pienkowski et al. 1979, Goede at al. 1990). 

Both adults and juveniles from Jastarnia had sig-

nificantly larger fat depots than birds from the Rewa 
region even at the first capture. In addition, the 
average fat level in successive waves of rnigrants 
varied between the years. These facts are difficult to 
explain, but could result from a difference in the 
proportions of birds using different migration routes 
at the two sites . At least three distinct migration 
routes cross each other in the Gulf of Gdansk region. 
One leads along the southern Baltic coast to western 
Europe. The second and the third lead over inland 
routes to the Black Sea and to the Mediterranean 
(Gromadzka 1981 ,1 987). Birds migrating along all 
those routes are present in the study area in each 
wave (own unpublished data) . The average fat level 
in a particular wave may depend on the intensity of 
immigration from neighbouring feeding areas, length 
of stay and turnover rate (arrival of lean birds and 
departure offat ones). The weather conditions along 
the migration route before the Dunlins' arrival in the 
Gulf of Gdansk have also important influence on 
energy expenditure during the flight and could affect 
body condition of the birds. 

Birds in active primary moult have a higher ener­
gy expenditure than non-moulters owing to the ad­
ditional energy needed to build new feathers (Lind­
strom et al. 1993). Moreover, the gap in the wing 
make flight less efficient. Dunlins starting their 
primary moult had lower fat index than birds in 
advanced stages of moult. This is in agreement with 
other findings (Owen & Krohn 1973, Goede & 
Nieboer 1983 , Barter 1984). Birds have the largest 
gap in the wing when primary moult scores are 1-25, 
because a number of primaries are growing simulta­
neously. Rather small variation in lipid indices 
throughout moult indicates that moult has in overall 
only a small influence on fat content in migrating 
Dunlins. Similar results were obtained by Holmgren 
et al. (1993) in southern Sweden. It suggests that 
gaps in the wing are of low aerodynamic cost (cf. 
Hedenstrom & Sunada 1999). 

Small increment, or even a slight decrease in body 
mass during the first day after capture has been 
described by Mascher (1966), Page & Middleton 
(1972), OAG Munster (1976, 1983), but different 
explanations have been given. Mascher (1966) sug­
gests that this is a natural phenomenon which always 
takes place soon after arrival of the birds on new 
staging grounds. Birds which do not lose their weight 
during the first day after first capture could have 
been present in the study area for some days and had 
already passed the initial stage of weight loss. How­
ever, birds with very low weight could put on weight 
during the first day. Other authors suggest that a 
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body mass decrease soon after capture is caused by 
stress resulting from being caught and handled (Mu­
eller & Berger 1966, Ens et al. 1990, Piersma & 
Jukema 1990). However, why does this stress take 
place only after the first capture and not after the 
second and third ones? Studies in the Gulf ofGdarlsk 
confirmed Mascher's (1966) hypothesis about dif­
ferent mass change rate during the first day after 
arrival in birds with low and high fat reserves. 
Mascher (1966) wrote: birds which arrived with 
well preserved fat stores were still in a "migratory 
mood" which causes them to waste much more time 
and energy on "migratory unrest activities". Free 
fatty acid levels in blood could be a controlling 
mechanism of this phenomenon. According to Dol­
nik (1975), low levels offree fatty acids in the blood 
cause increasing food demand, whereas high levels 
stimulate migratory activities. Low levels of fatty 
acids occur in birds which have depleted their fat 
reserves and such birds start to feed intensively just 
after arrival. Birds with high free fatty acid levels 
feed less intensively and spend a lot of time on 
"migratory" restless activities and have a negative 
energetic budget, which causes body mass decrease 
during the first days after arrival on the feeding 
grounds (Mascher 1966). 

It is worth noticing that Dunlins caught at Ottenby 
(220 km to the north of Gulf of Gdansk) did not show 
a correlation between body mass at ringing and 
stopover length (Holmgren et al. 1993). Probably 
Dunlins which are ready to cross the Baltic (Otten­
by), show a different departure strategy than those 
preparing to fly along the southern Baltic coast or 
over inland (Gulf of Gdansk). Holmgren et al. (1993) 
suggest that unpredictable weather conditions may 
force migrants to wait at staging areas and that this 
is why the stopover length would appear to be 
random. Consequently, body mass at ringing would 
be a poor predictor of stopover length at places such 
as Ottenby. However, between 15 June and 30 Sep­
tember (main migration period of Dunlins) strong 
winds , which would make the flight along any of the 
three main migration routes impossible, rarely occur 
at the southern Baltic (Rernisiewicz 1996). It is 
worth to notice that in central Sweden length of stay 
in Dunlins showed the same dependence on fat level 
as in the Gulf of GdaIlsk (Mascher 1966). A similar 
situation was described by Dunn et al. (1988) for 
Semipalmated sandpipers during autumn migration 
in the North America. Fat level had an influence on 
length of stay in this species only at coastal staging 
areas, where birds stopped before long transoceanic 
flights. There was no such relationship at inland 

100 

resting places. 
The fact that birds accumulate heavy fat loads 

before flight over ecological barriers is well known. 
It is considered as a risk insurance in case of unpre­
dictable weather conditions during the flight or at the 
destination. The Baltic is not a vast barrier, but 
during the flight over it birds cannot land and rest. It 
could be a reason of higher average body mass in 
Dunlins at Otten by (Holmgren et al. 1993) in com­
parison to birds at the Gulf of Gdansk (this study) or 
to cen tral Sweden (Masher 1966). 
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Sammanfattning 

Fettreserver has hostfLyttande kCirrsnappo;' Calidris 
alpina vid Gdanskbukten, Polen 

Underflyttningen fOrekommer stora viktvariationer 
hos faglar genom att stora fettreserver lagras som 
f]ygbdi.nsle infOr langa flygetapper. Under flygnin­
gen fOrbrukas fettet (samt aven en del protein) och 
tageln ar normalt lattare da den landar an da den 
startade. Genom att studera faglars viktvariationer 
pa rastplatser kan man na en okad fOrstaelse om 
deras flyttningsstrategier. Karrsnappan CaLidris a/­
pina ar den talrikaste smavadaren under flyttningen 
genom OstersjoOlm·adet. I fOreliggande uppsats an­
alyseras data om fettupplagring, ruggning och rast­
tid hos karrsnappor i olm'adet kring Gdansk. 

Karrs nappor fangades vid tva lokaler, Jastarnia 
och Rewa (Figur 1). Faglarna aldersbestamdes till 
juveniler (forsta kalenderar) eller adulter (andra 
kalendenlr eller aldre). Foljande biometriska upp­
giftertogs: vinglangd med 1 mm noggrannhet, avstan­
det fran nabbspets till nacke togs med skjutmatt 
("total huvudlangd") , nabblangd, tars plus talangd 
samt vikt (g). Dessutom togs uppgifter om ruggning 
av vingpennorna enligt gangse metod dar gammal 
fjader ges 0 poang, just tappad eller "pigg" ges 1 
poang och ny fjader ges 5 poang. Totalt ringmarktes 
15467 karrsnappor under perioden 1983-1990 och 
4025 individer fangades minst tva ganger sam rna 
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sasong. Vid J astarnia raknades karrsnappor dagligen 
15 juli-30 september aren 1994-1989. Fangstmate­
rialet delades upp i distinkta "flyttningsvagor" (Fig­
ur 2). I genomsnitt drojde det ca 1 timma och 30 
minuter fran det att en fagel fangades tills det att den 
ringmarktes och mattes, varfOr vikterna korrigerades 
uppat med 1.5 %. For att anal ysera ruggningss tadiets 
even tuella inverkan pa fettreserverna delades faglarna 
in i 12 ruggningsklasser map ruggningspoang. For 
laboratorieanalyser av kroppssammansattning sam­
lades 30 adulta och 32 juvenila karrsnappor in. 
Kropparna torkades till konstant vikt i ugn vid 70-
80°C. Fett extraherades i en Soxhlet-apparat med 
petroleumeter som lOsningsmedel. Dessa data an­
van des fOr att berakna samband mellan fettvikt , 
levande vikt och morfologi (Tabell 1), och dessa 
samband anvandes sedan for att uppskatta fettvikt 
hos de ringmarkta faglarna . 

Resultatet fran regressionsanalyserna av fettvi kt i 
relation till morfologi visas i Tabell loch Figur 3. 
Dessa ekvationer anvandes for att uppsakatta fett­
vikter hos de fangade faglarna. Karrsnappor vid 
J astarnia hade signifikant mer fett an de vid Reva. Pa 
bada lokalerna val" juvenilerna fetast under den an­
dra flyttningsvagen (Figm"4), med undantag av 1990 
da faglarna fran den tredje flyttningsvagen var fe­
tast. I genomsnitt hade adulta karrsnappor hogre 
fettindex under andra och tredje flyttningsvagorna 
jamfOrt med den fOrsta, men avsteg fran dettat ge­
nerella monster fOrekom enstaka ar. 

Manga faglar var i aktiv ruggning da de tangades 
och endast 3,8% hade uppskjuten ruggning. Fettin­
dex okade nagot i relation till ruggningsstadium 
(Figur 5), men variationen var ganska liten vi lket 
tyder pa att kostnaden av att ha en lucka i vingen till 
fOljd av av ruggning ar ganska blygsam. Aterfang­
ade faglar okade i fett index i relation till rastningens 
langd (Figur 6), med lag okning eller tom en 
minskning det forsta dygnet. Detta stammer med 
vad manga andra rastningsstudier visat. Ju lagre 
fetthalt vid fOrsta fangstt illfa llet desto langre tid 
rastade faglarna (Figur 7, Tabell 2). Tabell 3 visar 
variationer i fettupplagringshastighethos faglar med 
olika langa rasttider. Karrsnappor som minskade i 
fettindex fOrsta dagen hade initialt hogre fettindex 
an de som okade i fettindex direkt efter fOrsta tang­
sttillfallet (Tabell4), vilket overensstamde med tidi­
gare studier i Sverige. Generellt hade karrsnapporna 
forhallandevis laga fetthalter, vilket antyder att de 
flyttar med korta etapper under hostflyttningen 
genom sodra Ostersjoonu-adet. 
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Introduction 

Each spring large numbers of Barnacle Geese Bran­
fa /eucopsis and Dark-bellied Brent Geese Branta 
bernic/a bernicla pass Sweden on their way from 
winter and early spring staging areas in western 
Europe towards their breeding areas , situated main­
ly in arctic Russia. The general tiIlling and the 
geographical pattern of this passage are well known 
(see below) but no detailed national compilation of 
migration data have previously been made, only 
some good regional or local analyses (Hjort 1976, 
1977, Hasselquist 1981, Wirdheim 1981 , 1988). I 
have collected data from the regional bird reporting 
system of the Swedish Ornithological Society, cer­
tain bird observatories, observers at migration sites 
and from a special study in south Sweden. I give a 
detailed description , analysis and comparison bet­
ween the species of numbers of migrants , flock 
sizes, influence of winds, geographical pattern and 
timing of the spring passage in Sweden during the 
fifteen year period 1981 - 1995. 

The Barnacle Geese that pass Sweden winter 
mainly in the Netherlands (Ebbinge et al. 1991). 
About half the population leave this area in late 

winter for a short flight to north-west Germany, 
which is a major early spring staging area (Busche 
1991, Ebbinge et al. 1991). From the Netherlands 
and Germany they then fly to the next major spring 
staging areas in the Baltic (Gotland and Estonia) and 
during this flight they pass south Sweden. Usually 
the whole population is found in the Baltic area from 
late April to mid May (Leito 1991). About 90-95 % 
of the birds then contin ue to Russian breeding areas, 
mainly Novaya Zemlya and Vaygach (Ebbinge et al. 
1991). An increasing number remain and breed in 
the Baltic area, mainly at the Swedish islands of 
Gotland and Oland (Larsson et al. 1988, Walden­
strom 1995, SOF 1997). 

Dark-bellied Brent Geese winter mainly in France 
and England (Bergmann et al. 1994). They leave the 
wintering areas in March for their first main spring 
staging sites in the Wadden Sea. Here they increase 
heavily in mass and in late May they pass south 
Sweden when conducting a (probably) direct flig ht 
of about 2 500 km to the White Sea and surrounding 
areas in Russia (Ebbinge & Spaans 1995). In mid 
Ju ne they continue to their breeding areas, mainly at 
the Taimyr peninsula (Bergmann et al. 1994). 
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Material 

The data in this study come from the following 
sources : 1) replies to inquiries sent to the majority of 
the regional report committees of the Swedish Ornit­
hological Society, 2) communication with bird ob­
servatories and field observers, 3) literature search 
in local and regional ornithological bulletins, and 4) 
migration studies made in Lund, Skane (55°42 ' N 
13° 12 ' E). The time period covered by the overall 
analysis of timing and geographical patterns was 
restricted to 1981-1995, since data before 1981 
were too heterogeneous to be included. 

Most of the regional report committees (24 of 27) 
that got the inquiry replied. Inquiries were not sent 
to the regions in the mountaineous north-west part of 
the country where migration of these species never 
have been observed (selection made based on SOF 
1990). The report committees compile records of 
voluntarily reported bird observations from ornitho­
logists. Most regions collect data on migrating Bar­
nacle Geese and Brent Geese, but not all. In south­
east Sweden, i.e. the regions ofBlekinge, Oland and 
Gotland, where migration is intense, no data are 
collected routinely. This is because these species are 
considered to be too numerous, making it difficult to 
handle all the data each year. However, data from 
peak migration days are in many cases collected in 
these regions and are included in this analysis. My 
belief is that this lack of total coverage should not 
affect the conclusions of this study since yearly data 
have been included from Ottenby (56° 12' N 16° 24' 
E), a major migration site on Oland with daily 
observations throughout the migration seasons. From 
1985 and onwards more or less yearly data from 
Utlangan (56° 01' N, 15° 48' E), a major migration 
site in Blekinge, have also been included. Further­
more, the report committees in Skane and Halland, 
the two remaining provinces with high migration 
intensities, do collect all migration data on these 
species. From the provinces where the report com­
mittees did not respond to my inquiry and from the 
ones that did not get the inquiry, data have been 
collected from their regional bulletins. 

All observations were summarized day by day. By 
comparing numbers of migrants, flight directions, 
passage times and localities a minimum daily num­
ber of passing geese was calculated. This was done 
under the assumptions that both species migrate 
over south Sweden in one uninterrupted flight and 
that the migratory direction is between north-east 
and south-east. Thus, if large number of geese were 
recorded at the south coast of Skane and at Oland 
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(see Figure 1 for locations) during the same day the 
figures were not added to each other. Instead the 
highest number of geese at one of these places was 
used as the days minimum total of that particular 
day. If large numbers were seen in Sldne during the 
evening and high numbers had been recorded at 
Oland in the morning the same day, these numbers 
were summed since birds passing Skane will pass 
Oland afterwards and not the other way around. 
Also, if large numbers were recorded in Sldne 
during the evening one day and at Oland the day after 
the figures have been treated as separate ones as 
flight time from Sldne to Oland makes it most likely 
that the birds seen in Skane in the evening will pass 
Oland already during the night. The minimum daily 
sums were then used to calculate total numbers of 
birds observed per season, numbers passing diffe­
rent geographical zones, median dates and concent­
ration of passage. 

Data on flock sizes and flight directions were 
collected in Lund, Skane, in the years 1995-1997, 
covering the complete migratory season each year. 
In addition, data on flock sizes were collected at 
Kaseberga, south-east Skane (55° 21' N 14° 4' E) 
during 1995 and at Ottenby, Oland in 1996. At 
Ottenby, data on flock sizes were collected for Brent 
Goose only. At both localities the entire migration 
period was covered. Flight directions at Lund were 
measured by tracking migrating flocks with an opti­
cal range finder (WILD, 80 cm, 11.25X) with azi­
muth and elevation scales, or with a short-range 
tracking radar (X-band, 200 kW peak power, pulse 
duration 0.25 flS , pulse repeat frequency 500 Hz, 
1.5° pencil beam width) from the roof terrace of the 
Ecology Building, Lund University. For flocks pas-

o sing relatively close to the observation site, that were 
observed by telescope or binoculars only, flight 
directions were estimated to the closest 22.5° (i.e. 
NE, ENE, E etc). 

Data on annual population sizes and breeding 
success were obtained from the Goose Specialist 
Group Data Base, Wetlands International (J.Madsen 
& P. Clausen pers. comm.) 

Wind data were obtained from the European Me­
teorologicalBulletin (EMB, Deutsches Wetterdienst) 
for the relevant periods each year. Wind speed and 
direction are indicated by flags in the EMB, each full 
flag representing a wind speed of 10 knots (=5.1 m s­
'1). This way wind speeds are given in classes approx­
imately corresponding to 0; 1; 2.5; 5; 7.5 m S- I etc. 
Assuming that most geese passing Sweden start the 
flight from the northern part of the Wadden Sea, 
wind data from north-west Germany was used to 
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Figure l. Map of south Sweden and the Baltic region. Main provinces mentioned in the text, main mi gration localities and wind 
measurement sites are shown. I. Lund, 2. Lommabukten , 3. Kaseberga, 4. Laholmsbukten, S. Utlangan 6. Otten by, 7. Copenhagen 
and 8. Wadden Sea. 

Karla over sodra Sverige och Ostersjoregionen. Landskap och betydande strlicklokaler som omnlimns i texten sal11l liven 
vindmiitningslokaler visas. 1. Lund, 2. LOl11l11abuklen, 3. Kaseberga, 4. Laholl11sbukten, 5. Utliingan, 6. Oltenby, 7. Kopenhal1111 
och 8. Vadehavet. 

analyze starting conditions. To analyze the passage 
over south Sweden, wind data from Copenhagen, 
Denmark were used since that was the closest weather 
station to south Sweden in the bulletin. Wind data in 
the EMB are given from 00 GMT and 11112 GMT (= 
02 and 13114 local Swedish summer time). Depen­
ding on when during the day migration was observed 
over Sweden an assumed mean departure time was 
calculated based on flight speed measurements made 
in Lund (Green & Alerstam in prep.). Wind data 
closest in time to assumed departure or observed 
passage was used . For migration data with no exact 
time given, departure winds (Wadden Sea) from 00 
GMT and passage winds (Copenhagen) from 11112 
GMT was used. All wind data in this report refer to 
ground level situations. 

Migration data on Brent Geese from Finland and 
Denmark were taken from literature and personal 
correspondence with ornithologists. Finnish data 

were only available from two years, 1987 (B. 011-
berg and G. Nordenswan pel's. comm. through N. 
Holmstrom) and 1993 (Leivo et al. 1995). Danish 
data were available for four years between 1988 and 
1995 (Lindballe et al. 1993, 1994 and Preben Berg, 
pers. comm.). 

Results 

Number of migrants andflock sizes 

For both species the number of reported migrants 
increased significantly during the period (Spearman 
rank correlation, Barnacle Goose: rs = 0.91 , p = 
0.0007; Brent Goose: rs = 0.56, p = 0.03, Figure 2) . 
There were significant correlations between num­
bers observed in Sweden and overall population 
sizes in both cases (Kendall rank correlation, T = 
0.74, p = 0.0001 for Barnacle Geese and T = 0.39, p 
= 0.04 for Brent Geese). The yearly numbers obser-
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Fig ure 2 . Seasonal total s of reported spring mig rating Barnacle Geese (a) and Brent Geese (b) in Sweden 1981 - 1995 (bars) and 
overall population s izes (clots and line) . 

Sdsongssul7IlI1o r av v[lI.f7y llande lIitkindade gdss (a) oeh Prutgdss (b) i Sverige 198 /- 1995 (staplar) oeh de totala populationer­
lias storlek (pullkler oeli lil!je). 

ved in Sweden corresponded to between 6 and 47 % 
of the total population for Barnacle Goose, with a 
median of 18 %. For Brent Goose, between 14 and 
67 % of the total population was seen every year, 
with a median of 29 %. Over the study period, 
significantly higher proportions of the Brent Goose 
population was reported (Mann-Whitney U-test, n l 

= 15, n2 = 15, z = -2.43, P = 0.02) than for the 
Barnacle Goose. The proportion of the total popula­
tion of Barnacle Goose seen in Sweden was relative­
ly stable at about 15-20 % during the first twelve 
years of the period and then increased to 30--47 % in 
the last three years. The proportion of Brent Goose 
showed a much larger variation, with marked peaks 
in some years but no overall trend. 

The di stribution of flock sizes and individuals in 
different flock sizes at three main migration si tes are 
shown in Table 1, whereas average flock sizes at the 
inland locality Lund and the coastal si tes Kaseberga 
and Otten by are presented in Table 2. Barnacle 
Goose flocks were significantly larger at Lund than 
at Kaseberga (Mann-Whitney U-test, n l = 258, n2 = 
90, z = -4.28, p = 0.0001). Also Brent Goose flocks 
passing Lund were significantly larger compared to 
those at the coastal sites Kaseberga and Ottenby 
(Mann-Whitney U-test, n l = 310, n2 = 111 , z = -2.81 , 
P = 0.005 and n l = 3 10, n2 = 130, z = -2.81 , P = 0.04 
respectively). Brent Goose flock sizes did not differ 
significantly between Kaseberga and Otten by (Mann­
W hitney U-test, n l = 111, n2 = 130, z = -0. 84, p = 
0.40). Brent Goose flocks were significantly larger 
than Barnacle Goose flocks in Lund (Mann-Whit­
ney U-test, n l = 310, n2 = 258, z =-2.15, p = 0.03). At 
Kaseberga the tendency was in the same direc tion 

106 

(Mann-Whitney U-test, 111 = Ill , n2 = 90, z = -1.80, 
P = 0.07) as can be seel1 from the mean and median 
values in Table 2. 

Wind Clnd migration intensity 

Wind conditions (direction and strength) at Copen­
hagen during days with high migration intensity 
over Sweden are shown in Figure 3 a and b. A more 
detailed analysis of wind and weather patterns asso­
ciated with the passage of arctic geese over Sweden 
will be presented elsewhere (Green in prep.). 

A closer examination and categorization of the 
fi gures revealed some interesting patterns. I catego­
rized winds from between SSW-WNW as true tail­
winds, winds from between NNE-ESE as true head­
winds, winds from ESE to SSW as side winds from 
the southern sector, winds from WNW-NNE as 
sidewinds from the northern sector and winds of not 
more than 1 m S· I as neutral. Wind categories were 
chosen based on a generalized migratory direction 
towards ENE during the flight from the Wadden Sea 
over south Sweden. In Table 3 the number of days 
with high migration intensity in the different wind 
classes are shown together with the occurrences of 
winds during spring migration periods. The distribu­
tions of high migration intensity days were signifi­
cantly different fro m the occurrences of winds for 
both species (Barnacle Goose: X2(4)= 12.53, P = 0 .01 ; 
Brent Goose: X2(3) = 8.30, P = 0.04; in the statistical 
analyses fo r Brents both sidewind categories were 
pooled as the number of days wi th high migration 
intensity was too low during side winds from the 
north). During peak migration days, tailwinds were 



Table 1. Distribution of number of flocks and individuals of spring migrating Barnacle Geese and Brent Geese at 
three locali ties in south Sweden in different flock size classes . 

Fordelning av antalet j 70ckar oc!? individe r av varstrdckande vitkindade gdss och prutgdss vid tre lokaler i sodra 
Sverigefordelade pa olika storleksklasser avflocka/: 

Flock size Flockstorlek 

1-49 50-99 

Barnacle Goose 
Vitkindad gas 

Flocks (%) 
Flockar (%) 
Lund 21.4 21.8 
Kaseberga 40.0 27.8 

Individuals (%) 
Individer (%) 
Lund 3.7 8.8 
Kaseberga 11.0 18.3 

Brent Goose 
Prutgas 

Flocks (%) 
Flockar (%) 
Lund 21.0 18.7 
Kaseberga 32.4 18.9 
Ottenby 32.3 15.4 

Individuals (%) 
In di vider (%) 
Lund 1.9 4.6 
Kaseberga 2.7 7.6 
Ottenby 3.6 5.0 

used in a higher proportion than the occurrence of 
tailwinds. Winds from other directions (headwinds 
and sidewinds) were used in a smaller proportion 
than the occurrence of such winds. No difference 
between the species was found in this respect. High 
migration intensity days in headwinds were either in 
relatively low wind strength (~2.5 m S-I); five of six 
occasions for Barnacle Geese, seven of nine occasi­
ons for Brent Geese; and/or late in the migratory 
season (after 20 April for Barnacle Goose, after 25 
May for Brent Goose); three of six occasions for 
Barnacle Geese, six of nine occasions for Brent 
Geese; (Figure 3). Wind directions and strengths 
during peak days at the start of the flight from the 
Wadden Sea were very similar to the ones in Figure 
3 and are therefore not presented. 

100- 200- 400-
199 399 799 800- N 

27 .6 18.3 10.5 0.4 258 
13.3 16.7 1.1 1.1 90 

22.6 31. 1 31.9 1.9 423 18 
16.8 40.6 4.5 8.9 8986 

16.4 20.3 16.4 7.1 310 
19.8 14.4 12.6 1.8 Il L 
16.2 20.0 11.5 4.6 130 

8.1 20.6 32.3 32.5 81 412 
14.8 22.7 39.2 12.9 20365 
9,7 26.3 26.7 28.6 27265 

Geogmphical pattem and f light directions 

The passage of Barnacle Goose and Brent Goose 
over Sweden was mainly confined to the southern 
parts of the country. In Table 4 and Figure 4 I have 
divided Sweden in different geographical zones 
according to the amount of passing geese and arrows 
indicate the major migration corridors of both spe­
cies. 

The geographical pattern of Barnacle Goose pas­
sage was very stable between years with 70-97 % of 
all birds reported from the southernmost provinces 
(Slcane, Blekinge and Oland, zone 1) each year. 
Most birds were seen at Oland or in Skane. Large 
numbers passed along the south coast of Slcane and 
then turned up towards the eastern part ofBlekinge. 
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Table 2. Average flock sizes of Barnacle Goose and Brent Goose during spring migration at three sites of high 
migration intensity in south Sweden. Lund is an inland locality, Kaseberga and Ottenby are coastal sites. 

Flockstorlekar hos vitkindad gas och prutgas under varstrCicket vid tre !oka!er med hog strfickintensitet i sodra 
Sverige. Lund fir en inlands!oka!, Kaseberga och Ottenby fir kustlokala 

Species Locality Mean Median Range Year N 
Art Lokal Medel Median Variation AI' N 

Barnacle Goose Lund 164 110 3-800 1995-97 258 
Vitkindad gas Kaseberga 100 60 4-800 1995 90 

Brent Goose Lund 263 145 2-3000 1995-1997 310 
Prutgas Kaseberga 183 97 2-1800 1995 111 

Ottenby 210 100 2-1700 1996 130 

s 

Figure 3. Wind conditions, direction (in 22.5° intervals, shown as a compass) and strength (m S· I, increasing wind strength in 
outward going circles shown by numbers at the "North-axis" ), at Copenhagen, Denmark during peak migration days of (left) 
Barnacle Geese (> 2 000 inds . observed) and (right) Brent Geese (> 5 000 inds. observed) in Sweden 1981-1995. The material 
has been divided in early (dots) and late (open circles) migration days. For Barnacle Geese, days up to 20 April was classified 
as early and days from 21 April onwards as late. For Brent Geese, days LIp to 25 May were regarded as early and days from 26 
May onwards as late. 

Vin djorh a lIa 11 dell, riktlling (i 22.SO intervall) och styrka (111 s" , okallde villdsr-yrka ellligt skala pa "Nord-axeln"), uppmatta i 
Kopenhal11n, Danl11ark undertoppdagarav(viinster) Vitkindad gas( > 2 OOOex)och (hager) Prutgas( > 5 000 ex) i Sverige 1981-
1995.Materialet iiI' uppdelat i tidiga (pullkter) och sen a (opplla cirldar) striickdagw: For vir-kindad gas klassades dagar t.O.I11. 
20 april SOI11 tidiga och dagarfi:o.m. 21 april som sena. Forprutgas klassades dagar t.o.m. 25 mqj SOI11 tidiga och dagarfi :o. 111. 

26 maj som sella. 
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Table 3. Number of days with high migration intensity of Barnacle Geese (> 2 000 indo observed) and Brent Geese 
(> 5 000 indo observed), and the occurrence of winds (number of wind recordings, there are two measurements 
every 24 hours) during main migration periods (1 April - 5 May for Barnacle Geese, 11 May - 3 June for Brent 
Geese) in 1981-1995 in different wind classes (see also in text). 

Anto/ dogor l17ed hog striickintensitet ov vitkindod gas (> 2 000 ex observerade) och prutgas (> 5 000 ex 
observerade) ochforekol17sten (onto /l17 iitti/(/Cillen, tva l17iitningor gars velJje dygn) ov vindor under valjlyttnings­
sfisongerno (1 april - 5 1170j .for vitkindod gas, 11 1170j - 3 juni for prutgas) 1981-1995 forde /at pa oliko 
vindkotegorier (se texten). 

Species Tailwind Headwind 
Art Mer/vind MOhJind 

Barnacle Goose 24 (49.0%) 6 (12.2%) 
Vitkindod gas 

Wind occurrence 264 (26.3%) 190 (19.0%) 
Vine(forcie /ning 

Brent Goose 24 (43.6%) 9 (16.4%) 
Prutgas 

Wind occurrence 186 (26.3 %) 144 (20.3 %) 
Vine(forde/ning 

From there they passed Oland mainly on the eastern 
side of the island, heading for staging areas on 
Gotland or in Estonia. In some cases relatively large 
numbers crossed the southern parts of Oland but 
rnigration in Kalmarsund, between mainland Swe­
den and Oland, was usually less intensive. The 
numbers of Barnacle Geese crossing Skane over­
land was sim.ilar to those following the south coast. 
Many of these birds flew in over land at Lommabuk­
ten, continued over Skane and along the coast of 
Blekinge towards Oland where they took the same 
route as described above. Smaller numbers crossed 
mainland Sweden north of Skane. Aregular passage 
was observed in Halland, where the geese flew 
inland at Laholmsbukten, and over Smaland (zone 
2). Every year 2-30 % of the total numbers observed 
in Sweden were reported from these regions. Very 
small numbers were seen yearly north of Halland­
Smaland (zone 3 and 4), in many cases in association 
with the passage of Ansa sp. geese. 

Also the pattern of Brent Goose passage was fairly 
stable between years , although the variation was 
larger than for Barnacle Geese. Usually 72-94 % of 
all recorded birds were reported from the provinces 
of Skane, Blekinge, Oland and Gotland (zone 1). 
Also here the main provinces were Slcane and Oland, 
but in some years equally large numbers were obser­
ved in Blekinge. The routes followed by Brent Geese 

Sidewind (left +right) Neutral winds N 
Sidvind (viinster+hoger) Svag vind N 

5+6 (10.2+12.2%) 8 (16 .3%) 49 

192+161 (19.2+ 16.1 %) 195 (19.5 %) 1002 

3+6 (5.4+ 10.9%) 13 (23.6%) 55 

87+103 (12.3+ 14.5%) 188 (26.6%) 708 

were similar to those described for Barnacle Geese. 
However, a higher proportion crossed Skllne over­
land. When reaching eastern Blekinge large num­
bers turned north and followed Kalmarsund. Nor­
mally 8-26 % of the birds each year were seen 
crossing mainland Sweden over the provinces of 
Halland and Smaland (zone 2), mainly flying in over 
land at Laholmsbukten. Smaller numbers were seen 
annually in zone 3 (Figure 4 b). North of this, mostly 
single individuals were seen in flocks of other goose 
species, but in some years one or two flocks were 
seen as far north as the Gulf of Bothnia. 

During two years, 1989 and 1992, the geographi­
cal pattern of Brent Goose m.igration was quite 
different from the pattern described above. In these 
years only 29 and 22 % of all birds were observed in 
the southernmost provinces (zone 1). Most birds 
were instead seen in Halland-Smaland (zone 2) (51 
and 67 %) and relatively large numbers were also 
seen in zone 3 (20 and 11 %). To analyse the variation 
in geographical pattern I plotted winds during the 
actual days when large numbers of Brent Geese (> 1 
000 birds) were seen in zone 2-3 during 1989 and 
1992. Almost all days with strong m.igration in zone 
2-3 coincided with easterly winds, both at the start 
from the Wadden Sea and during passage of south 
Sweden (Figure 5). 

Data on flight directions were collected for 192 
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200km , 

Figure 4 . Main mi gration corridors and division in geographical zones according to observed migration intensity (see table 4 and 
text) of spring migrating Barnacle Geese (a) and Brent Geese (b) in Sweden 198 1- 1995. 

HlIvlIdstrdckkorridorer och geograjlsk zonindelning efta observerad strdckintensitet (se tabell 4 och text) .for vel/.flyttande 
Vi/kindade gdss (a) och Prutgdss (b). 

Table 4. Average percentages (± s.d.) of the total number of Barnacle Geese and Brent Geese passing different 
geographical zones of Sweden (see fig. 4 a and b) each spring during 1981- 1995. A + sign means that the average 
percentage is below 0.5, but still the species is observed more or less annually. A - sign means that the species is 
not an annual migrant in the zone. 

Proeentuel/ fordelning (± s. d.) av antalet vitkindade gCiss oeh prutgCiss pa olika geograjlska zoner av Sverige (se 
figur 4 a oeh b) i 111edeltal per varsCisong under 1981-1995. E ft +-teeken betyder aft medelvCirdet understiger 0.5 
men aft arten observerats i 20nen mer eller mindre ar/igen. E ft - teeken betyder aft arten inte Cir en arlig flyftare 
genom zonen. 

Species 
A rt 

Barnacle Goose 
Vitkindad gas 

Brent Goose 
Prutgas 

110 

% in zone 1 
% i zon 1 

87 .2 (± 7.5) 

70.5 (± 22.4) 

% in zone 2 
% i 2011 2 

12.5 (± 7.2) 

26.9 (± 18.6) 

% in zone 3 
% i 2011 3 

+ 

2.6 (± 5.5) 

% in zone 4 
% i Z0114 

+ 



Figure 5 . Wind cond itions, d irection and strength shown as in Figure 3, at the Wadden Sea (left) and Copenhagen, Denmark (right) 
during migration days of Brent Geese (> I 000 inds. observed) in Sweden in 1989 and 1992. 

Villdjorhallanden, styrka och riktning, lIppmiitta vid Vadehavet (viillster) och Kapenhamn, Danll1ark (hager) lInderflyttnings­
dagarjor Pl'lIfgas ( > J 000 ex) i Sverige J989 och J992 . 

flocks of Barnacle Geese and 217 flocks of Brent 
Geese passing Lund. Of these flocks , 72 flocks of 
Barnacle Geese and 68 flocks of Brent Geese were 
tracked with optical range finder or tracking radar 
(exact migration directions measured). For the rest, 
flight directions were estimated visually. No signifi­
cant differences were found between trackings and 
visual estimates or between years within the species 
so all data were pooled . Mean track direction of 
Barnacle Geese was 64° (± angular deviation 19°), 
more or less towards ENE (Figure 6a). For Brent 
Geese the mean track direction was 85° (± a.d. 21°), 
towards east (Figure 6b) . The difference in mean 
flight directions between the species was highly 
significant (Watson-Williams test, F 1•407 = 99.8 , P < 
0.001). 

Flight directions from other localities or regions 
were reported to a varying extent but the data do not 
permit a detailed analysis. Within the main migra­
tion corridor over Slcane and Blekinge migratory 
directions were reported to be between NE and E for 
both species. In the region around Oland, Brent 
Geese shifted to more northerly directions while 
Barnacle Geese continued towards NE-E. At the 
northernmost point of Oland fli ght directions of 
Brent Geese were reported to be more or less towards 

NE (about 50° according to the observer) during a 
peak migration day (27 May 1995). Around Gotland 
directions of Brent Geese were between Nand NE. 
Deviations from this pattern occurred outside the 
main migration corridor. Along the west coast of 
Sweden, north of Skane, about half of all observa­
tions of Barnacle and Brent Goose were of birds 
flying towards SSE along the coast. Ten to twenty 
percent of all reports referred to birds following the 
coast towards north. The remaining birds were 
heading inland with directions between NE and SE. 
In the south part of Halland more birds flew inland 
with flight directions between NE and SE than 
further north along the coast, but still around 40 % of 
all reports from this area referred to birds flying 
south along the coast. In inland areas of Smaland and 
areas further north, almost all reported flight direc­
tions were between Nand E. 

Seasonal pattern 

Migration of Barnacle Geese usually began in March 
when small numbers were observed. April was the 
main migration month, with an overall peak in the 
middle of the month. Numbers then decreased during 
May but passage occurred during most of the month. 
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Figure 6. Measured flight directions (circ les) of spring migrating Barnacle Geese (left) and Brent Geese (right) in Lund, Scania 
in spring 1995- 1997. Arrow show mean flight directions of measured and observed flocks in Lund (see text) . Stipled lines show 
angular dev iations of mean directions. Barnacle Goose: mean 64° (± a.d. 19°), Brent Goose: mean 85° (± a.d. 21 °). 

Uppmdl/ajlygriktningar (eire/or) has v(ll17yttande Vitkindade gdss (vtinster) aeh Prutgdss (hager) i LUlld, SkGne 1995- 1997. 
Pil visor mede(f7ygriktning has uppmdtla aeh a/;serverade j7aekar 1 Lund (se text) . Streckade tinjer visor vinkela vvikelsen has 
medelriktningen. Vitkindad gas: medelriktning 64° (± 19°), Prutgas: medelriktning 85° (± 2)0). 

The last migrating Barnacle Geese every season 
were seen in the last days of May or the first days of 
June (Figure 7a). 

Brent Goose passage was more or less exclusi vely 
a late May affair. Only small numbers were seen 
during March to early May. More numerous migra­
tion was observed from mid-May with an overall 
distinct peak in the last week. In some years high 
numbers were noted in early June but numbers 
decreased sharply during the progress of the month. 
The last migrating Brent Geese every season were 
seen in mid-or late June (Figure 7b). 

Yearly median dates for Barnacle Geese varied 
between 4 April and 23 April. There was a tendency, 
although not significant, for median dates to be 
successively later during the period (Spearman rank 
correlation, rs = 0.50, P = 0.06). Another sign of a 
successively later passage was that the proportion of 
birds seen in May increased (Spearman rank corre­
lation, rs = 0.64, p = 0.02). In 1981-1985,0.1-3.2 % 
(year! y mean : 1.1 %) of the recorded birds were seen 
in May. During the later years, 1991-1995, the 
proportion of birds observed in May was 1.1-19.0 % 
(yearly mean: 10.0 %). The variation in median 
dates was compared to the proportion of time that 
headwinds or tailwinds occurred during the main 
migration periods for each year, but no significant 
relationships were found, neither for start winds at 
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the Wadden Sea nor for passage winds at Copenha­
gen (Kendall rank correlation, t = -0.17, P = 0.37 and 
t = -0.09, p = 0.64 for proportion of headwinds ; t = 
0.06, p = 0.76 and t = 0.04, P = 0.83 for proportion 
of tailwinds at the Wadden Sea and Copenhagen 
respectively). 

For Brent Geese, yearly median dates were stable 
during the period. In ten years median dates were 
between 22 and 25 May. In four years passage was 
delayed and median dates were between 27 and 31 
May. One year of early passage occurred with a 
median date of 19 May. No trend in median dates 
could be discovered (Spearmann rank correlation, rs 
= -0.13, P = 0.63). The variation was significantly 
associated with the proportion of time that head­
winds occurred during the main migration period, 
passage being later in headwind years (Kendall rank 
correlation, t = 0.61, P = 0.002 and t = 0.43 , P = 0.03 
for winds at the Wadden Sea and Copenhagen). For 
start winds at the Wadden Sea, median dates were 
also significantly associated with the proportion of 
time that tailwinds occurred, being earlier in tail­
wind years (Kendall rank correlation, t = -0.53, P = 
0.006), but only tending to be so for for passage 
winds at Copenhagen (Kendall rank correlation, t = 
-0.35, P = 0.07). 

The passage of both species was usually concen­
trated to a few days of mass migration every year 
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Figure 7. Overall seasonal pattern, in three-day periods, of spring migrating Barnacle Geese (left) and Brent Geese (right) in 
Sweden 1981- 1995. Arrow show median dates . 

Sasongsjorde/ning, i tredagarsperiode l; av v(uj7yllande Vitkilldade gass (vansler) och PrUlgass (hager) i Sverige 1981- 1995. 
Pilar visar mediandatum. 

(Table 5). There was no difference between the 
species regarding the proportion of birds seen during 
the three best days every season (Mann-Whitney U­
test, n) = 15 , n2 = 15, z=-0.14, p =0.88) and no trends 
in this proportion could be detected during the peri­
od for any of the species (Spearmann rank correla­
tion, rs = -0.02, P = 0.95 for Barnacle Geese; rs = 0.24, 
P = 0.37 for Brent Geese). 

There was a significant difference between the 
species in the time span during which 95 % of all 
birds were observed in any season (Table 5). Passage 
of Brent Geese was more concentrated in time than 
the passage of Barnacle geese (Mann-Whitney U­
test, n) = 15, n2 = 15, z = -2.81 , P = 0.005). Further­
more the time period during which 95 % of all 
Barnacle Geese were recorded in each spring in­
creased in length through the period (Spearman rank 
correlation, rs = 0.71, P = 0.008) from 15-24 days in 
the early 1980s to 27 -44 days in the early 1990s. No 
significant pattern could be detected for Brent Geese 
(Spearman rank correlation, rs = -0.35, p = 0.19). 
Variation in the time period covering 95 % of the 
passage was not correlated to the proportion of time 
that tailwinds or headwinds occurred during main 
migration periods for any of the species (Kendall 
rank correlation, all p = 0.20-0.92). 

International outlook 

To analyze if Brent Geese fly over Denmark and the 
Baltic Sea in one go, numbers of migrating birds 
observed in Sweden were compared to observed 
numbers reported from Denmark and the Gulf of 
Finland. In Figure 8 a-f I have compiled data from 

the years when numbers have been available from at 
least two of the three countries. Unfortunately no 
year was available with data from all three countries. 
Generally there was a good fit between Brent Goose 
numbers observed in Denmark and Sweden, and 
between numbers observed in Sweden and Finland. 
A peak in Denmark coincided with a peak in Sweden 
the same day and a peak in Sweden was followed by 
a peak in Finland the same day or the day after. In 
some cases a certain time delay in passage was 
observed between Denmark and Sweden and bet­
ween Sweden and Finland, indicating that the birds 
do not fly the entire distance but sometimes stop to 
rest for shorter periods . 

Discussion 

Number of migrants andflock sizes 

The significant increase in numbers of Barnacle and 
Brent Geese seen in Sweden during the study period 
coincide with the large increases in their overall 
population sizes in the last decades . The Russian­
Baltic breeding Barnacle Goose population increased 
from around 40 000 birds in 1980 to 220 000 birds in 
1994-1995 (Wetlands International, Goose Specia­
list Group database). During the same time period 
the population of Dark-bellied Brent Geese increased 
from 140000 to 250 000-300 000 birds (Wetlands 
International, Goose Specialist Group database). 
The proportions of the total populations seen on 
migration in Sweden each year varied roughly bet­
ween 20 and 50 %. The variation probably depends 
to a certain degree on the extent to which the migra-
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Table 5. Median dates, proportion of the season total observed during the three best days and time-span during 
which 95 % of the season total was observed for Barnacle Goose and Brent Goose during spring migration 1981-
1995. 

Mediandatul11, ande/ av totala sCisongsul11l11an observerade under de tre bCista dagama sal11t tidsperiod under 
vi/ken 95 % av sCisongsul11l11an inrCiknatsjor vitkindad gas och prutgas under valj/yttningen 1981-1995. 

Species 
Art 

Barnacle Goose 
Vitkindad gas 

Brent Goose 
Prutgas 

Median date (Range) 
Mediandatul11 

19.4 (4-23.4) 

25.5 (19-31.5) 

tory seasons were covered by ornithologists at stra­
tegical migration sites and to what degree observed 
migration was reported to the regional report com­
mittees . The increase in relative numbers of Barna­
cle Geese is for example most likely caused by 
increased ornithological activity at strategic sites, as 
in Lund, during the migration period in the later 
years of the study period. Another possible explana­
tion of the variation might be differences between 
years in wind patterns since it is likely that winds 
affect the altitude of migration, geographical pat­
terns and maybe also the distribution of birds that 
migrate during day and/or night. As this data set does 
not contain any information on the differences in 
observation coverage between years, this question 
cannot be analyzed in detail. A higher proportion of 
the total Brent Goose than of the total Barnacle 
Goose population was generally observed in Swe­
den. This can of course be a result of a better 
coverage of the Brent Goose passage, but it may also 
indicate differences in, for example, diel migration 
patterns and departure areas . Generally, Barnacle 
and Brent Geese initiate their migratory flights either 
in the early morning or in the evening (Leito 1991, 
P. Clausen pers. comm.) but we have poor knowled­
ge of the exact preferences of departure times and if 
there are any differences between the species in this 
respect. There is though a clear difference in obser­
ved passage times in south Sweden with the majority 
of Barnacle Geese recorded between early morning 
and midday while Brent Geese are more spread out 
during the day with marked peaks in early morning 
and in the evening (Green, unpubl. data). This pat­
tern might be caused by a difference in departure 
areas between the species. Barnacle Geese leave 
from a more concentrated area of the Wadden Sea in 
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% during three best days 95 % within (days) 
% under de tre bCista dagama 95 % inol11 (dagclI) 

62 (± s.d. 14.6) 26 (± s.d. 9.3) 

62 (± s.d. 11 .9) 17 (± s.d. 4.1) 

Germany and the north part of the Netherlands 
(Ebbinge et al. 1991) while Brent Geese are spread 
out over the whole Wadden Sea (Bergmann et al. 
1994). In addition a couple of relatively large staging 
areas of Brent Geese are also present around the 
Danish islands (Madsen et al. 1990). Thus, Barnacle 
Geese probably pass south Sweden in more concen­
trated waves while passage of Brents will be more 
spread out during the day making it likely that a 
higher proportion of all birds will be observed. 

Flock sizes of Barnacle Geese in Sweden (Table 1) 
were relatively similar to flock sizes reported from 
departure at the Wadden Sea, where 66 % of the 
flocks observed during spring departure contained 
1-100 birds and 24 % of the flocks were in the size 
class 100-250 birds (Busche 1991). General flock 
sizes of Brent Geese in Sweden were larger than 
flock sizes observed at departure from the Wadden 
Sea. There, only 3 % of 73 observed flocks were 
larger than 300 birds (Prokosch 1991), while in 
Sweden 14.4 -20.3 % of all flocks were larger than 
400 birds (Table 1). The difference between Wadden 
Sea and Sweden indicates that smaller Brent Goose 
flocks merge into bigger ones somewhere along the 
route. If flocks frequently stop and rest along the 
route, there is a possibility of accumulation of birds 
and the formation oflarger flocks at these occasions. 
Whether tllis is what the Brent Geese do is unknown, 
but a recent satellite telemetry study on Light-bel­
lied Brent Geese flying from Denmark towards 
Svalbard and Greenland indicate that these birds 
pause now and then to rest (Clausen & Bustnes in 
press). Furthermore observations along the west 
coast of Sweden show that Brent goose flocks fre­
quently go down and rest before flying inland (A. 
Wirdheim pel's . comm. , own obs, and see below). 
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Flocks of Brent Geese were larger than those of 
Barnacle Geese at Lund and tended to be so also at 
Kaseberga. Both species depart from large staging 
concentrations in the Wadden Sea (Rosner 1993, 
Rosner & Stock 1995) so this difference is not likely 
to arise from differences in the size of staging 
concentrations (cf. Alerstam et al. 1990). A plausible 
explanation is that since migration of Brent Geese is 
more concentrated in time than Barnacle Goose 
migration, more Brent Geese are bound to migrate at 
the same time, thus making Brent Goose flocks 
larger. 

Flock sizes of both species were higher during 
migration over land than along the coast. This has 
also been found for spring migrating Eiders S0117ate­
ria mollissima in south Sweden (Alerstam et al. 
1974). For the Eiders, Alerstam et al. suggested that 
the larger flock sizes of birds crossing land were due 
to the fact that when about to fly inland, Eiders 
generally circled above the shoreline for a quite a 
while. The circling behaviour lead to the merging of 
several smaller flocks into larger ones that finally 
departed inland. The same argument may apply to 
Brent Geese which are frequently seen circling in the 
bays of west Sweden before flying inland (Wird­
heim 1981,1988, own obs.). Also, as mentioned 
above, Brent Geese relatively often land on the 
water for a while when reaching the west coast of 
Sweden before they depart inland. This behaviour 
may also lead to accumulation of birds into larger 
flocks than the ones that arrive at the coast. For 
Barnacle Geese circling behaviour at the coastline 
and the habit of going down and rest before continu­
ing inland is not observed as frequently as for Eiders 
and Brent Geese (own obs.). The difference in flock 
sizes between overland flying birds and those follo ­
wing the coastline is thus more difficult to explain, 
but the same reasons as mentioned above might be 
responsible for the difference in Barnacle Geese as 
well. Another factor affecting the observed flock 
sizes may be associated with the fact that migration 
over land often takes place at higher altitude than 
migration along coasts. Small flocks might not be 
detected as easily over land by observers as along the 
coast, making the data set biased towards larger 
flock sizes at an inland locality. 

Wind and migration intensity 

High migration intensity was generally associated 
with favourable winds (49 % of peak days for 
Barnacle Geese, 44 % of peak days for Brent Geese). 
In addition several peak days occurred in winds from 
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the southern sector (S-SSE, Figure 3) which also 
could be categorized as relatively favourable from 
the birds point of view as these wind directions also 
hold a considerable tailwind component, at least 
during certain parts of the flight (see Figure 4) . By 
including these days in the summary, 29 peak days 
(59%) of Barnacle Goose migration were in tail­
winds and sidewinds from the southern sector. The 
corresponding figure for Brent Geese was 37 peak 
days (67 %) . By choosing to fly in tailwinds the birds 
reach their destinations faster and with less energy 
expenditure than otherwise. Hence, there should be 
a high selection pressure towards choosing the right 
days with respect to wind (Alerstam 1979, 1990a). 
For both species several peak days were also recor­
ded in weak winds. These days do obviously not give 
any wind assistance and energetic advantages com­
pared to tailwinds but compared to a flight in head­
winds a flight in no winds is clearly preferable both 
from a energy saving and time saving perspective. 
The importance of favourable winds, or at least to 
avoid unfavourable winds, during spring migration 
has been shown for Brent Geese. Ebbinge (1989) 
stated that "wind conditions during spring migration 
may have a marked impact on the eventual breeding 
condition of the birds" and showed that breeding 
success was low in years when headwinds prevailed 
during the spring migration period. Probably the 
birds these years arrived at their breeding areas in 
rather bad condition, having spent a lot of energy on 
flight in the headwinds. A majority of all studies on 
bird migration intensity and wind have shown a 
preference for migration in tailwinds or at least 
winds of low strength if they were opposing (Ric­
hardson 1978, 1990 and references therein) . Studies 
of waterfowl migration in particular also show a 
positive correlation between following winds and 
migration intensity in most cases, both during spring 
and autumn, for short and for long flights (Alerstam 
et al. 1974, Blokpoel & Gauthier 1975, Blokpoel 
1978, Wege & Raveling 1983, Owen & Gullestad 
1984, Dau 1992). 

Although both species predominantly migrated in 
tailwinds, some days with high migration intensity 
occurred in headwinds. These days were in several 
cases late in the season and/or with relatively low 
wind speeds (::; 2.5 m S·I, see Figure 3 ). Probably, 
time gets increasingly important as the season pro­
gresses, especially for Brent Geese as these birds 
migrate over south Sweden only a couple of weeks 
before the onset of breeding. To be able to reach their 
staging areas to refuel for their next flight to the 
breeding grounds and still have the chance to breed 



successfully in the short arctic summer, the geese 
can not afford to wait for favourable winds late in the 
season. At these occasions migration is commenced 
as soon as wind conditions get better (lower strength 
of headwind) but still not optimal. 

Geographical pattern 

The geographic pattern of migration shown in this 
analysis follow, in broad respects , general descrip­
tions in the literature (Kumari 1971, Cramp 1977, 
Prokosch 1984, Madsen 1987, SOF 1990, Berg­
mann et al. 1994). Differing from the above mentio­
ned descriptions are the number of geese flying over 
inland areas of south Sweden, especially for Barna­
cle geese. These numbers have previously been 
underestimated. I conclude that a substantial part of 
all Barnacle and Brent Geese in fact cross the south­
ernmost part of Sweden overland. 

Geographic pattern of Brent Goose passage show­
ed a larger between-year variation than the one for 
Barnacle Goose. In some years the migration corri­
dor was markedly shifted towards north, as in 1989 
and 1992. In these years the geese migrated in winds 
mainly from the eastern sector as shown in Figure 5. 
The more northern migration corridor in 1989 was 
also observed in Denmark (Munk et al. 1991). Large 
scale wind drift might be responsible for this shift on 
some of the occasions. Birds migrating towards 
north-east from the Wadden Sea could have been 
drifted northwestwards by the wind. This seems 
likely in winds from east to south-east. Looking at 
Figure 5 one can see that not all migration days were 
in winds from these directions, so wind drift cannot 
be responsible for all occasions with migration further 
to the north than usual. In north-easterly winds the 
birds might instead have hesitated to fly in their 
preferred direction from the Wadden Sea, since this 
would have been straight into the headwinds. Maybe 
they set off in a more northerly direction, with less 
unfavourable winds, following the Wadden Seacoast 
and getting some shel tel' from the wind. When reach­
ing the north part of the Wadden Sea the coast bends 
off towards north-west and west, more or less the 
opposite direction of the preferred migratory direc­
tion and the geese had to face the headwind if not to 
stray away from the normal route. Thereby the 
corridor would be shifted northwards. Why then was 
the migration corridor for Barnacle Geese more 
stable than the one for Brent Geese? This may be a 
consequence of the difference in destination areas 
and in time to onset of breeding between the two 
species. The majority of the Barnacle Geese are on 

their way to spring staging at the Baltic islands with 
about two months to the start of breeding. Brent 
Geese head for the White Sea via the Gulf of Finland, 
just a few weeks before the start of breeding. For 
Brent Geese a general drift northwards is not totally 
unfavourable regarding the length of the flight and 
by letting themselves be wind-drifted instead of 
flying straight into the headwinds they also save 
energy which might be of crucial importance for the 
coming probability of a successful breeding since 
time for replenishing nutrient stores at the White Sea 
is limited (cf. Ebbinge 1989, Ebbinge & Spaans 
1995). For Barnacle Geese on the other hand, the 
extra detour will make the flight substantially longer 
in distance, making the same behaviour unlikely to 
develop. They might also not be as pressured by time 
and thus by an energy conserving strategy, since they 
have about two months to go before the start of 
breeding and sufficient time to rebuild their stores at 
Baltic staging sites. 

The difference in flight directions in Lund bet­
ween the species is intriguing. Barnacle Geese flew 
more straight towards their destination (ENE) while 
Brent Geese were flying with directions towards the 
closest coast area on the east side of Skane (E). 
Perhaps Brent Geese are more selected to maximize 
contact with marine habitats, where they can find 
suitable resting sites, than Barnacle Geese. The 
reluctance of Brent Geese to land on lakes in inland 
areas is illustrated by the fact that very few grounded 
flocks (only occasional single individuals) are re­
ported from lakes in inland Sweden. In contrast, 
resting flocks of Barnacle Geese are sometimes 
reported (this study) . Furthermore the relatively 
high numbers of Brent Geese seen following the 
Swedish west coast towards SSE, instead of flying 
straight on towards NE or E, indicates that they 
hesitate to fly inland when the coastline does not 
deviate completely from the preferred migratory 
direction. Another indication that Brent Geese try to 
maximize contact with the sea is the finding from 
Finland that almost all Brent Geese seem to take the 
shortest overland passage from the innermost Gulf 
of Finland to the White Sea. Barnacle Geese are 
more often seen inland, apparently taking the short­
est way to the White Sea but not the shortest overland 
crossing (Saurola 1976). 

General flight directions were in the sector bet­
ween NE and E in Sweden with some deviations 
around coastlines, most pronounced for Brent geese. 
This is in good agreement with departure directions 
from the Wadden Sea (Busche 1991 , Prokosch 1991). 
A constant compass route (rhumbline) from the 
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German part of the Wadden Sea towards staging 
areas for Barnacle geese at Gotland and in Estonia is 
about 65°, e.g. towards ENE. A rhumbline between 
the Wadden Sea and the White Sea is about 5SO, e.g. 
towards NE-ENE. Flying along a great circle route, 
the shortest route between two places on the earth's 
surface, from the Wadden Sea to the White Sea 
would require a more northern initial flight direc­
tion, about 40°, continuosly changing towards a 
more easterly direction of about 55° when approach­
ing the White Sea (Figure 9) . A great circle route 
between the Wadden Sea and the Baltic would not 
differ much from a rhumbline route, due to the short 
distance. If Brent Geese followed a great circle route 
large numbers should pass over zone 2 and 3 (Figure 
4, Figure 9) and not as this study shows over zone 1. 
Instead it seems (Figure 4, Figure 9) that they follow 
a route similar to a rhumbline, but with substantial 
influences of topographical features, such as coast­
lines. The same behaviour have been observed for 
Knots Calidris canutus passing Sweden in late spring 
heading for breeeding areas on Taimyr peninsula 
(Gudmundsson 1994) and might be a general beha­
viour of birds breeding in high arctic Russia during 
spring migration from western Europe. Even if a 
great circle route would be shorter than following a 
constant compass course there are certain advanta­
ges with the latter. By flying on a constant compass 
course during the flight from western Europe to the 
Russian tundra the birds increase the contact with 

Figure 9. The great circle route (stipled) and constant compass 
route (straight line) between the Wadden Sea and the White 
Sea. Brent geese approximately fly along a constant compass 
route. 
Slorcirke/rutf (slreckad kllrva) och konslanl k0l71paSSrlll1 (he/­
drogen rok finje) mel/an Vadehavet och Vita havet. Prlllgfiss 
faljer tlngeffir en kOllslallt kOll1passrull. 
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coastal areas compared to a great circle route (cf. 
Figure 9) . Staying in contact with coastlines may 
increase security since it gives the birds both the 
possibility to use landmarks for orientation and a 
better choice of sites for emergency landings, for 
example if encountering bad weather, than flying 
over land or over open sea (Alerstam 1990 b). 

Seasonal pattern 

Seasonal timing of the passage of both species were 
in accordance with previously reported time pat­
terns (Kumari 1971, Saurola 1976, Hasselquist 1981, 
Leito & Renno 1983, Wirdheim 1988, Ebbinge 
1989,SOF 1990, Busche 1991,Ebbingeetal.I991, 
Leito 1991, Prokosch 1991). Interestingly the time 
pattern of Barnacle Geese showed a certain change 
during the period, with a migratory period increa­
sing in length (more birds seen in May) and a 
tendency for a successively later median date. The 
time pattern of Brent Goose passage on the other 
hand was very stable, just showing a delay in years 
when headwinds prevailed. No such association 
with wind was found for Barnacle geese. Migration 
of Barnacle geese during the 1970s took place most­
ly in early April (Hjort 1976). May migration was 
reported to be rare at that time. Peak migration in the 
1980s was mainly in mid April and during the 1990s 
the peak has changed further towards late April. The 
change in time pattern might be connected with the 
increasing popUlation size. Overall population size 
during the mid 1990s was four-five times larger than 
during the early 1970s. Furthermore the Barnacle 
Goose has established itself as a breeding bird of the 
Baltic with a present population of at least 10 000 
birds (Larsson et al. 1988, Waldenstrom 1995). This 
heavy population increase has probably lead to in­
creased competition on Baltic staging and breeding 
grounds, which are of relatively limited size. It 
might thereby be more beneficial for some birds to 
stay longer in the Wadden Sea and build up reserves , 
with less competition than in the Baltic, for either a 
direct flight to the Arctic or to use the Baltic staging 
areas for a much shorter period. This scenario would 
also explain the longer migratory period of Barnacle 
Geese compared to Brent Geese. In the former case 
we probably have a mix of early migrating Baltic 
breeders (Forslund 1992), Russian breeders on their 
way to major spring staging in the Baltic, and Russ­
ian breeders flying directly towards the Arctic orjust 
staging for a short time in the Baltic. In the Brent 
Goose case all birds are on their way to spring 
staging in the White Sea and the passage is very 



concentrated. It is interesting to note that Barnacle 
Goose migration from the Baltic in mid to late May 
is very synchronized following very much the same 
pattern as Brent Goose migration from the Wadden 
Sea (Kumari 1971, Leito & Renno 1983, Leito 1991 , 
Leivo et a1. 1994, 1995). 

International outlook 

Brent Geese are assumed to fly from west European 
staging grounds to the White Sea, north-west Russia 
in one uninterrupted flight (Ebbinge & Spaans 1995). 
Based on flight speed measurements on Brent Geese 
in Lund (mean groundspeed = 71 km h-I ± s.d. 14 km 
h-I

, Green &Alerstamin prep.) the flight between the 
Wadden Sea and the Gulf of Finland should normal­
ly take about 20 hours. From Denmark to Sweden 
the geese have to fly for between half an hour and 
four hours depending on where they were observed 
in respective country. The flight from south Sweden 
to the Gulf of Finland should be covered in 10-14 
hours if the geese fly non-stop. Geese passing Den­
mark should thus be seen in Sweden later the same 
day. Geese observed in Sweden one day should be 
observed in Finland later the same day or the day 
after, depending on when during the day they pass 
Sweden. As seen in Figure 8 there was generally a 
good fit between numbers seen in the different 
countries. On some occasions there was a small time 
delay though . What probably happens is that, for one 
reason or the the other, Brent Geese make short stops 
along the route. This has , as previously mentioned, 
been observed for Light-bellied Brent Geese (Clau­
sen & Bustnes in press) and also for Dark-bellied 
Brent Geese along the Swedish west coast (own 
obs.). What the geese do at these occasions and why 
they do this is unknown. The short stops and the 
locations where they go down indicate that it is not 
to eat and replenish nutrient stores. A possible expla­
nation is that they need to drink since they might run 
the risk of dehydration during long flights with high 
body masses (cf .Carmi et al. 1992). 

Bearing in mind that many geese pass Sweden by 
night, the high proportions of the involved popula­
tions observed in Sweden and the findings that 
Barnacle and Brent Geese are only observed in small 
numbers along the south and southeast coast of the 
Baltic (Rutschke & Litzbarski 1976, Raudonikis & 
Shvazhas 1991) the conclusion must be that for both 
species the majority of all birds pass Sweden or the 
waters surrounding the country during spring. Mig­
ration is however not as concentrated over Sweden 
as in the Gulf of Finland. 
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Sammanfattning 

Varstracket av vitkindad gas Branta leucopsis och 
prutgas Branta bernicla bernicla over Sverige 

Vatje Val' passerar stora antal vitkindade gass och 
prutgass Sverige under sin flyttning fran Vasteuro­
pei ska overvintringsplatser och tidiga var­
rastningslokaler pa vag mot hackningsomraden, 
huvudsakligen i arktiska Ryssland. I den hal' artikeln 
redovisarjag antalet observerade faglar, flockstorle­
kat·, geografiskt och tidsmassigt monster i Sverige, 
satnt vindens generella inverkan pa strackaktivitet 



under tidsperioden 1981-1995. Jarnforelser med 
straekdata fdin Danmark oeh Finland gors aven. 
Materialet till denna sammanstallning kommer fdin 
fOljande kallor: 1) svar pa forfragningar till SOF:s 
regionala rapportkommitteer om samtliga ob­
serverade varstraekande faglar av bada arterna, 2) 
fOrfragningar till vissa fagelstationer oeh enskilda 
observatOrer verksamma pa strategiska platser, 3) 
litteratursokning i (framst) lokala oeh regionala or­
nitologiska tidsk.rifter, oeh 4) en speeialstudie gjord 
i Lund, Sldne (55°42' N 13° 12' E). 

Observerade antal ochflockstorlekar 

Antalet observerade faglar av bada arterna okade 
signifikant under perioden (Figur 2) parallellt med 
k.raftiga okningar av de totala populationsstorlekar­
na. En signifikant hogre andel av totalpopulationen 
av prutgas (median: 29%, variation :14-67%) sags 
per var i Sverige jarnfort med vitkindade gas (medi­
an: 18%, variation: 6-47% av totalpopulationen) . 
Det relativa antalet faglar av bada arterna som ob­
serveras i Sverige beror troligen till viss del pa 
bevakningsgrad pa strategiska platser oeh huruvida 
observerade floekar rapporterats in till de regionala 
rapportkommitteerna. Andra tankbara faktorer som 
paverkar andelen observerade faglar ar t.ex. vind­
monster som kan paverka val av flyghojd, benagen­
het att fOlja kuster samt straekets dygnsrytm. Da 
detta material inte ger nagon mojlighet att skilja pa 
bevakningsinsatser mellan olika ar har jag inte ana­
lyserat fragan vidare. Den hogre andelen prutgass 
jarnfort med vitkindade gass kan bero pa skillnader 
i t.ex. dygnsrytm oeh/ eller i startomradets lage. 
Bada arterna startar normalt en flyttningsetapp antin­
gen under tidig morgon eller sen kvall. Faglar som 
startar fran Vadehavet under kvallen passerar sanno­
likt Sverige nattetid oeh ar darmed normalt ej mojli­
ga att observera, medan de som startar pa morgonen 
kan ses passera Sverige nagra timmar senare. Det 
finns tyvarr inte myeket detaljerade uppgifter pa 
exakt nar pa dygnet de olika arterna paboljar sina 
flyttningsetapper eller om det finns nagon skillnad 
mellan arterna i detta avseende. Atminstone i Skane 
ar det dock en tydlig dygnsrytmskillnad dar huvud­
delen av de vitkindade gas sen passerar under mor­
gon oeh middag, medan prutgassen ar mer utspridda 
under dagen med tydliga toppar morgon oeh kvall 
(Green opubl.) . En mojlig forklaring till detta ar 
troligtvis det faktum att medan de vitkindade gas sen 
startar fran ett relativt begransat omrade i Tyskland 
oeh norra N ederHinderna (Ebbinge et al. 1991) sa 
startar prutgassen fran hela Vadehavet samt aven en 

del danska rastplatser pa annu narmare hall (Berg­
mann et ai. 1994, Madsen et ai. 1990). Darmed blir 
straekvagen av vitkindade gass mer koneentrerad i 
tid pa dygnet oeh straekvagen av prutgass mer ut­
spridd under dygnet vilket i sin tur okar sanno­
likheten fOr att fler prutgass blir observerade. 

Fordelningen av floekar oeh individer pa nagra 
olika lokaler i sodra Sverige visas i Tabe1l1 . Prutgass 
observerades i stOrre floekar an vitkindade gass oeh 
fOr bada arterna var floekar observerade over inlan­
det (Lund) stOrre an kustfOljande floekar (Kaseberga 
oeh Ottenby) (Tabell 2). Prutgasstraeket ar mer 
koneentrerat i tid under sasongen sa fler prutgass ar 
flyttningsbenagna vid samma tillfalle an de vitkin­
dade (se vidare under Sasongsmonster). Nar det 
galler skillnaden mellan kust oeh inland sa ligger 
fOrmodligen beteendemassiga faktorer bakom. Ofta 
sker en uppsamlingseffekt nar straekande vatten­
faglar nar en kustlinje pa sa vis att flera mindre 
floekar slas ihop till stOrre i samband med instraeket 
over land (Alerstam et al. 1974). Dessutom gar 
atminstone prutgass ofta ner oeh rastar en kort tid i 
bukterna langs vastkusten innan de straeker vidare 
in over land (A. Wirdheim muntI. , egna obs .) vilket 
ger ytterligare tillfallen fOr floeksammanslagningar. 
Observerade floekstorlekar fOr vitkindade gass i 
Sverige var i samma storleksordning som de som ses 
straeka ivag fran Vadehavet (Busche 1991). Floek­
storlekarna for prutgas i Sverige var dock stOlTe an 
de som lamnade Vadehavet (Prokoseh 1991), vilket 
pekar pa att en sanm1anslagning av mindre floekar 
till stOrre sker nagonstans langs vagen. Troligen gar 
prutgassen ner fOr korttidsrastning da oeh da langs 
flygrutten oeh bland annat vid dessa tillfallen kan 
floeksammanslagningar ske. 

Vindforlul llanden och strticldntensitet 

Dagar med hog straekintensitet infOlI fOr bada arter­
na framst vid medvindar (Figur 3, Tabell 3). Strack 
i medvind ger energimassiga fOrdelar oeh ovan­
staende resultat ligger helt i linje med tidigare stud­
ier av bade fagelflyttning i allmanhet oeh sjofagel­
strack i synnerhet. For bada arterna fOrekom nagra 
dagar med hog straekintensitet i motvindar. Dessa 
dagar infOll i regel sent pa sasongerna oeh/ eller vid 
laga vindstyrkor. Formodligen blir tiden en alIt vikti­
gare faktor ju liingre sasongen lider, sarskilt for 
arktiska haekfaglar. For att overhuvudtaget ha en 
mojlighet att na nasta rastomrade, fylIa pa fOrraden 
oeh flyga den sista etappen till haekningsomradet i 
tid fOr ett hackningsfOrsok under den korta arktiska 
sommaren, kan gassen inte vanta pa fOrdelaktiga 
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vindar hur lange som heIst. Under ar med ihallande 
motvindar nas troligen till slut en tidsmassig grans 
da flyttningen paboljas sa snart vindforhallandena 
blir battre (lagre motvindstyrka) om an inte optima­
lao 

Geografiskt monster och flygriktningar 

Hos bada arterna passerade normalt den stOrsta 
andelen av faglarna over de sydligaste delarna av 
Sverige (Figur 4, Tabe1I4) med 70-97% av sasong­
summorna observerade i Skane, Blekinge, Oland 
och Gotland. Sldne och Oland val' normalt de land­
skap dar de hogsta siffrorna inraknades. Det ge­
ografiska monstret hos de vitkindade gas sen val' 
mycket stabilt under perioden. For prutgassen fanns 
dock tva ar, 1989 och 1992, som skiljde sig markant 
fran ovriga at-. Dessa ar var flyttningskorridoren 
fOrskjuten norrut och 70-80% av sasongsummorna 
inraknades norr om de sydligaste landskapen . En 
analys av vindfOrhalIanden under strackdagarna 
dessa ar visade att faglarna huvudsakligen flyttade i 
vindar fran E-sektorn (Figur 5), bade vid starten fran 
Vadehavet och under passagen av Sverige. Storska­
lig vinddrift kan ligga bakom det uppkomna mon­
stret framforallt vid vindar fran E-SE. Da inte alIa 
strackdagar infOlI vid vindarfran denna sektor maste 
dock aven andra faktorer ha spelat in . En mojlig 
fOrklaring kan vara att nar taglarna ger sig ivag fran 
Vadehavet i NE-vindar undviker de att fOlja den 
normala rutten mot NE. Istallet kanske de fOljer 
Vadehavskusten mot N sa att de far ett vi sst skydd 
fran vinden. Nar kusten sedan viker av mot NW och 
Wi Vadehavets norra del maste de stracka mot NE­
E fOr att inte avvika alltfOr kraftigt fran den onskade 
strackkorridoren. Pa sa vis skulle hela korridoren 
kunna fOrskjutas nornlt. Skillnaden mellan arterna i 
flyttningskorridorens stabilitet kan bero pa att de 
vitkindade hal' ett betydIigt sydligare belaget mal fOr 
sin etapp (Gotland och Estland) jamfOrt med prut­
gassen (Vi ta havet via Finska viken). En fOrskj u tning 
av flyttningskorridoren nornlt for prutgassen in­
nebar inte en helt ofOrdelaktig forandring. For de 
vitkindade daremot skulle en dylik fOrskjutning for­
langa flygetappen ganska avsevart och darmed ar de 
kanske inte lika benagna att lata sig vinddrivas. 

Flygriktningar uppmatta i Lund redovisas i Figur 
6. Resultaten visar att medan de vitkindade flyger 
med direkt riktning mot rastlokaler pa Gotland och 
i Estland (ENE) sa flyger prutgassen snarare mot 
narmaste kustomrade (E). Skillnaden antyder att 
prutgassen fOrsoker maximera kontakten med kuster 
i stOrre utstrackning an de vitkindade vilket aven 
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stOds av iakttagelser pa andra platser (Saurola 1976, 
se aven nedan) . Generella flygriktningar i ovrigt lag 
mellan NE och E, i god overensstammelse med 
uppgifter fran Vadehavet. Vid ostkusten foljde stora 
antal av prutgass Kalmarsund mot norr medan de 
vitkindade i allmanhet fortsatte mot NE. Norr om 
Oland satte prutgassen merellermindrerakkurs mot 
Finska viken (NE). Avvikande flygriktningar fran 
det generella monstret observerades framforallt langs 
vastkusten norr om Skane dar en relativt hog andel 
av faglarna sags stracka mot SSE langs kusten innan 
de strackte in over land i de sodra delarna av Halland. 
A yen hal' fOrefOll prutgassen mer paverkade av 
kustlinjer an de vitkindade. Det observerade stor­
skaliga geografiska monstrethos varstracket av prut­
gass stammer mer med en rak kompasskurs mellan 
Vadehavet och Vita havet an med en storcirkelrutt 
(den narmaste vagen mellan tva platser pa jordens 
yta), dock med stora influenser av kustlinjer. En 
storcirkelrutt skulle innebara att huvuddelen av prut­
gassen borde passera over zon 2 och 3 och inte over 
zon 1 (Figur 4, Figur 9) som observerats. For de 
vitkindade gar det inte att skilja pa en rak kom­
passkurs och en storcirkelrutt p.g.a. flygetappens 
ringa langd. Den observerade flygrutten stammer in 
pa bada varianterna. 

Slisong Slnonste,. 

Overgripande sasongsmonster for observerat 
varstrack av bada arterna visas i Figur 7 och Tabell 
5. Det sasongsmassiga monstret fOr prutgassen var 
mycket stabilt med mediandatum i regel mellan 22-
25 maj . Under ar med ihallande motvindar lag pas­
sagen senare med mediandatum under majs sista 
dagar. Mediandatum fOr pas sagen av vitkindade 
gass tenderade att senarelaggas och andelen faglar 
sedda i maj okade under perioden. Inget samband 
med radande vindforhallanden kunde hittas i detta 
fall. Anledningen till senarelaggningen av passagen 
kan finnas i den kraftiga populationsokningen under 
perioden och mojIiga fOrandringar i flyttningsstrat­
egier relaterade till delma. I mitten av 1990-talet 
fanns fyra-fem ganger fler vitkindade gass jamfort 
med i bOljan 1980-talet. Vidare sa har den vitkindade 
gasen etablerat sig som hackfagel pa varrastning­
splatserna i Ostersjoolm'adet, framst pa Gotland, 
med en population pa minst 10000 faglar (Walden­
strom 1995). Troligen har detta okat konkurrensen 
pa de relativt begransade rastlokalerna och darmed 
kan det ha blivit fOrdelaktigare att stanna kvar i 
Vadehavet fOr att under mindre konkurrens bygga 
upp naringsforraden, antingen for en direktflygning 



fdlll Vadeha vet till arktiska onu'aden eller fOr att 
fOrkorta rastperioden i Ostersjon, Detta scenario 
skulle aven kunna fOrklara den langre strackperi­
oden som observerats fOr vitkindade gass jamfOrt 
med prutgass (TabeIl5), De vitkindade gass som ses 
utgors av en blandning av faglar med olika hackn­
ingsonu'aden och flyttningsstrategier. Tidigtflyttande 
Ostersjohackare (Forslund 1992), ryska hacktaglar 
pa vag till langtidsrastning i Ostersjoonu'adet, och 
ryska haclcfaglar som flyger direkt till arktiska om­
raden eller enbart korttidssrastar i Ostersjon. For 
prutgassens del ar alIa faglar pa vag till varrastning 
kring Vita havet och pas sagen ar mycket koncentre­
rad i tid . Intressant i sammanhanget ar att nar huvud­
delen av de vitkindade lamnar Ostersjon i mitten av 
maj ar ivagstracket synnerligen koncentrerat pa sam­
ma satt som nar prutgassen lamnar Vadehavet (Ku­
mari 1971, Leito & Renno 1983, Leito 1991 , Leivo 
et al 1994,1995). 

Internationell utblick 

I Figur 8 a-f har jag jamfort strackfOrloppet hos 
prutgass i Sverige med observerat strackforlopp i 
Finland eller Danmark fOr att utreda om de flyger 
hela vagen genom OstersjoOllli'adet i en obruten 
flygning. Tyvarr fanns inte uppgifter fran samtliga 
lander tillgangliga fran samma ar. Baserat pa fly­
ghastighetsmatningar i Lund (Green & Alerstam. in 
prep.) bor flygningen fran Sverige till Finska viken 
ta 10-14 timmar. Mellan Danmark och Sverige bor 
det ta gassen mellan en hal vtinune och fyra timmar 

att flyga beroende pa vilka lokaler man utgar ifran. 
Om flygningen sker i en obruten etapp bor gass som 
passerar Danmark kunna observeras i Sverige sen­
are samma dag. Gass som ses i Sverige bor passera 
Finland senare samma dag eller dagen efter be­
roende pa nar pa dygnet de observerades i Sverige. 
Figur 8 ger gott stOd fOr att prutgassen i manga fall 
verldigen flyger igenom Ostersjoonu-adet utan att 
stanna. I vissa fall finns dock en liten tidsfOrskjutning 
i passagerna mellan landerna som antyder att de ej 
har genomfort en direktflygning. Formodligen gar 
de stundtals ner och rastar kortvarigt langs rutten. 
Detta beteende har aven konstaterats fOr ljusbukiga 
prutgass pa vag mellan Danmark och Gronlandl 
Spetsbergen (Clausen & Bustnes in press) samt 
langs den svenska vastkusten. VarfOr de gor detta ar 
an sa lange relativt okant men de korta stoppen och 
plats ern a de gar ner pa antyder att det inte ar fOr att 
bygga pa naringsfOrraden. Mojligen kan det vara sa 
att de behover dricka da stora faglar med tunga 
fettfOrrad lOperrisk att uttorkas vid langa flygningar. 

Med tanke pa att manga prutgass och vitkindade 
gass passerar Sverige nattetid och det faktum att 
ytterst fa faglar av bada arterna ses langs den sodra 
och sydostra Ostersjokusten (Rutschke & Litzbarski 
1976, Raudonikis & Shvazhas 1991) visarderelativt 
hog a antalen observerade i Sverige att huvuddelen 
av de inblandade populationerna passerar over Sver­
ige och narliggande havsonu'aden under varstracket. 
Stracket ar dock inte lika koncentrerat som i Lex. 
Finska viken . 
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Korta rapporter Short communications 

Polygyny, hybridisation, 
double-brooding, a case of site 
fidelity and time of laying of the 
Chiffchaff Phylloscopus 
collybita in southern Sweden 

ROLAND ASTELING & ANNE STRANDBERG 

We are conducting a study of a breeding Chiffchaff 
Phylloscopus collybita population on the Swedish 
west coast near the town of Varberg. The main 
purpose is to study the breeding biology in general 
and to collect biometrical data and plumage details 
to try to confirm that we are dealing with the nomi­
nate subspecies and not abietinus. The two subspe­
cies overlap in many respects and we don't have 
sufficient sample size yet to establish which subspe­
cies that breeds in our study area (Svensson 1992). 
Some interesting spin-off effects have already come 
up. Below we describe polygyny, hybridisation, 
double-brooding, a case of site-fidelity and time of 
laying. 

Polygyny 

Polygyny in Chiffchaffs is in the light of the males 
emancipated lifestyle apparently strangely rare; see 
Cramp et. al (1992) and Glutz & Bauer (1991) and 
references therein, but see also a study from Poland 
(Wesolowski 1988). 

In one part of the study area, which in 1998 held 
five territorial males (all of them bred successfully 
and no unpaired territorial males were detected) , a 
female got her first clutch depredated. On the fol­
lowing day the female did not do anything that could 
suggest that she had started to build a new nest. 
Usually they start very quicldy to build a new nest 

after clutch loss. On the second day the female 
behaved in the same manner, but then another fe­
male was discovered in the same territory, and a new 
nest was found with a full clutch which was ah-eady 
incubated. The second nest was situated only about 
20 meters from the depredated one. The first female 
apparently left the area a few days later. 

The area was searched on a nearly daily basis for 
possible changes in the popUlation. Of the four other 
breeding pairs in the area, all of them (especially the 
females) had their own nest duties at the time de­
scribed above. The most reasonable explanation is 
that the male holding the territory in question must 
have been polygynous. The possibility that an unde­
tected male was responsible seems highly unlikely. 
The close proximity of the two nests is also a strong 
argument for polygyny since the territories are fairly 
large. Thus, five first broods were raised in the area. 
Three of the males were ringed but not colour ringed 
and none of the females . 

Hybridisation 

Proven cases of hybridisation between Chiffchaff 
and Willow Warbler Phylloscopus trochilus are few 
if any. For more details of "proven" or suspected 
cases, see Cramp et. al (1992) and Glutz & Bauer 
(1991) for references. 

On 26 April an aberrantly singing PhylloscOpLlS 
warbler was discovered in one of the green areas in 
the town ofVarberg. The first impression of the song 
did not give any clue to which species it was but 
suddenly the bird sang like a regular Chiffchaff. The 
aberrant song variant did not sound like a Willow 
Warbler or any other species that can be found in 
Sweden. The bird was identified as a Chiffchaff on 
plumage details and bare parts colouration besides 
the song. During the btl-d 's stay it used normal and 
aberrant song with no apparent consistency. Some­
times it used normal song for hours and vice versa. 
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It also shifted between the two types as if the com­
bination was the normal song. 

This particular individual was territorial but un­
paired until about 12 May. On this day the bird was 
seen to follow a nest building Willow Warbler in the 
same tight manner that is typical for the genus (and 
many other small passerines), guarding every move 
the female made. The pair was seen behaving in this 
manner for several days and copulation was ob­
served on at least two occasions. The female looked 
heavily abraded as if she had missed her winter 
moult (Svensson 1992). If this had anything to do 
with her selection of male is hard to tell. 

The female laid six eggs in a typical Willow 
Warbler nest (the lining was white instead of greyish 
as in the case of the Chiffchaff, and it was not so 
compact either). The eggs looked like what is typical 
for Willow Warbler. They where white with red and 
dark red instead of dark brown or blackish markings. 
The first egg was laid on 21 May. The male did not 
participate in any nest duties whatsoever. The only 
thing the male did during the incubation and when 
the young were fed by the female was to sing near the 
nest and call frequently in alarm when danger was 
imminent. The brood fledged on 11 June. The young 
were ringed two days before. The emarginations of 
the primaries and bare parts colouration was consist­
ent with Willow Warbler fledglings. 

Double-brooding and a case of site fIdelity 

One of the reasons for the ongoing study is to show 
that the population belongs to the nominate subspe­
cies which lays two broods compared to abietinus 
which apparently only lays one. During the 1997 
season there were at least two pairs that raised two 
broods but since none of the females was ringed we 
cannot be absolutely certain that it was the same 
females that raised both broods . But during the 1998 
season there were at least four pairs (this figure 
means two different fledged broods and does not 
take into account pairs with depredated first broods). 
In one of the pairs the female was ringed. Her first 
nest produced six and the second four young. 

This particular female from 1998 is the only bird, 
so far, that has been recovered from the 32 nestlings 
ringed in the area 1997. It was raised in a first brood 
nest containing six nestlings. The distance between 
her birthplace and breeding area is approximately 
900 meters. This shows that a female which is in her 
second calendar year can raise two broods and that 
females may show strong site fidelity. 
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Time of laying 

To take breeding details into account, in a question 
of subspecies, may seem wrong but we think that in 
the Swedish case it might be justified. 

The dates given below for the laying of the first 
egg in the first brood seem too early for birds 
belonging to the abietinus subspecies. So implicitly 
our birds ought to belong to the nominate subspecies 
collybita. 

So far we have data only for 1997 and 1998. The 
season of 1997 was the first year of the study. The 
coverage was not as good as in 1998 and we ha ve the 
exact date for the first egg from only one nest. This 
was laid on 8 May. At least two other nests produced 
fledglings a few days earlier than this one so laying 
must have started before 8 May. 

From the 1998 season more data exist. The dates 
for the first six nests were as follows: one nest on 1 
May, one nest on 2 May, two nests on 4 May and two 
nests on 5 May. The median date is 4 May. At this 
date the northbound migration of abietinus , espe­
cially of small birds (probably females), are in full 
swing. Since data seem to be lacking from the 
abietinus in the northern part of Sweden this figures 
have to be compared to the condition in Finland 
where abietinus is the only subspecies that breeds. 
According to Cramp et. al (1992) the egg laying 
begins in the second half of May in Finland, and 
Glutz & Bauer (1991) gives the dates 21-24 May. 

Cramp et. al (1992) also gives other dates for 
comparison. In central Europe the laying begins in 
early May. Glutz & Bauer (1991) give information 
for Poland. In the primaeval forest of the Bialowieza 
Natural Park (E Poland) laying starts in the begin­
ning of May. The last two references refer to colly­
bita. This information seems to fit very well with the 
assumption that the population in our study area in 
southern Sweden is of the nominate sUbspecies . 
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Sammanfattning 

Polygyni, hybridisering, andrakullclI; ettfall av orts­
trohet och iigglCiggningstid hos gransangaren Phyl­
loseopus eollybita i sodra Sverige 

Vi utfor en studie av haekande gransangare nara 
Varberg. Huvudsyftet ar att studera haekningsbiolo­
gin generellt oeh att samla in biometriska data oeh 
draktkaraktarer fOr att fOrsoka bekrafta att det ar 
nominatrasen oeh inte abietinus. Vi hal' inte ett 
tillraekligt stort material an, fOr att faststalla vilken 
ras som haekari vartstudieomrade(Svensson 1992). 

Po lygyni 

Polygyni hos gransangare ar tydligen myeket ovan­
ligt; se Cramp et.al (1992 oeh Glutz & Bauer(1991) 
fOr referenser, men se aven Wesolowski (1988). 

I en del av det studerade Ollli'adet, som 1998 
inneholl fern revirhavdande hannar, fiek en hona sin 
fOrsta kull prederad. Tva dagar senare upptaektes i 
reviret ytterligare en hona som ruvade en egen 
aggkull. Detta bo lag bara ca. 20 meter fran det 
prederade boet. Den forsta honan fOrsvann. 

Onu'adet besoktes nastan dagligen. Den mest san­
nolika forklaringe n ar att den revirhavdande hannen 
ifraga maste ha varit polygyn. Mojligheten att en 
"flytande" hanne skulle vara ansvarig ar hogst osan­
nolik. Avstandet mellan bona ar oeksa en myeket 
stark indikation. 

Hybridisering 

Konstaterade fall av hybridisering mellan gransang­
are oeh lOvsangare Phylloscopus trochilus ar fa om 
ens nagra. For detaljer om "be vis" eller misstankta 
fall, se Cramp et. al (1992) oeh Glutz & Bauer (1991) 
for referenser. 

Den 26 April upptaektes en underligt sjungande 
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Phylloscopus. Forsta intryeket av sangen gay ingen 
ledning till vilken art det kunde rora sig om men 
plOtsligt sjong H'tgeln som en normal gransangare. 
Den underliga sangvarianten lat inte som nagon art 
man kan finna i Sverige. Fageln bestamdes pa drakt 
oeh mjukdelskaraktarer forutom sangen. Fageln 
anvande den normala oeh avvikande sangen utan 
nagra speeiella sammanhang. Ibland anvande den 
normal sang i timmar eller vice versa. Den skiftade 
oeksa mellan typerna som om det sku lIe vara den 
normala sangen. 

Den hal' individen val' revirhavdande men oparad 
till omkring 12 Maj. Da sags den folja en bobyggan­
de lOvsangare pa ett satt som ar typiskt fOr "smMag­
lar", vaktande vmje rorelse honan gjorde. Paret hade 
samma beteende i flera dagar oeh parning sags vid 
minst tva tillfallen. 

Honan lade sex agg i ett typiskt lOvsangarbo 
(innerfodret val' vitt istallet fOr graaktigt som hos 
gransangare, oeh inte sa kompakt). Aggen sag ut 
som lOvsangare. De val' vita med rodaktiga istallet 
fOr svartaktiga flaekar. Det fOrsta agget lades den 21 
Maj. Hannen val' inte delaktig i nagra bogoromal. 
Det enda hannen gjorde under ruvningen oeh mat­
ningen val' att sjunga nara boet oeh varna intensivt 
vid fara. Kullen blev flygg den 11 Juni. Ungarna 
ringmarktes tva dagar innan. Inskarningarna pa hand­
pennorna oeh fargerna pa mjukdelarna stamde med 
lOvsangare. 

Andrakullar och ett fall av ortstrohet 

Ett syfte med studien ar att forsoka visa att popula­
tionen tillhor nominatrasen, som lagger tva kullar i 
jamforelse med abientinus som tydligen bara lagger 
en. Under 1997 ars sasong var det tva par som fiek 
ut tva kullar men ingen av honorna val' ringmarkta sa 
vi kan inte vara absolut sakra att det val' samma 
honor som fiek ut kullarna. Men under 1998 ars 
sasong val' det atminstone fyra par. lett av paren val' 
honan ringmarkt. Hennes forsta kull inneholl sex 
oeh hennes andra fyra ungar. 

Den har honan fran 1998 ar den end a fageln som 
aterfunnits av de 32 ungar som marktes 1997. Av­
standet mellan hennes fOdelseplats oeh hennes haek­
ningsOllli'ade ar ea 900 meter. Det har visar att en 2K 
hona kan fa tva kullar oeh att honor kan visa stark 
ortstrohet. 

Aggltiggningstid 

Att anvanda haekningsdata fOr att avgora rasfragan 
i sodra Sverige kan tyekas fel men vi anser att 
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fOrhallandena ar sa speciella att det rattfardigar det 
hela. 

Datum givna nedan fOr det fOrsta agget i fOrsta 
kullen tycks vara for tidiga for faglar tillhorande 
rasen abietinus. Sa implicit bor vara faglar tillhora 
nominatrasen collybita. 

An sa lange har vi bara data for 1997 och 1998. For 
1997 var tackningen inte sa bra som ar 1998 och vi 
har bara exakt datum for ett boo I det lades forsta 
agget den 8 Maj. Minst tva andra bon producerade 
flygga ungar nagra dagar tidigare an det har, sa 
agglaggningen startade fOre den 8 Maj . 

Fran 1998 finns det mer data. Mediandatum fOr de 
sex fOrsta bona ar den 4 Maj. Vid det har datumet 
pagar abietinus' nordflyttning. Data tycks saknas 
fran nona Sverige sa siffrorna jamfores med Fin­
land. Enligt Cramp et. al (1992) bOljar agglaggnin­
gen i Finland under andra haIften av Maj och G1utz 
& Bauer (1991) anger 21-24 Maj . 

Cramp et. al (1992) ger ocksa andra datum fOr 
jamiorelse, t.ex . Centraleuropa: i bOljan pa Maj. I 
urskogarna av Bialowieza Nationalpark (0 Poland) 
bOljar agglaggningen ocksa i bOljan pa Maj enligt 
Wesolowski (1988). Den har informationen stam­
mer bra med antagandet att populationen i vart 
studieomrade i sodra Sverige tillhor nominatrasen. 

Roland Asteling & Anne Strandberg, Morangatan 
28, S-432 38 Varbelg, Sweden 
E-mail: roland.asteling@telia.com 

Rovdjursdodade tjadrar och 
orrar 

KARL BORG 

Under aren 1947-1982 inkom till Statens veterinar­
medicinska anstalt fOr undersokning omkring 1800 
tjadrar och 550 orrar, vilka patraffats doda ute i 
markerna. Bland des sa taglar dominerade hankonet 
ganska starkt. Av tjadrarna var 65 % hanar och av 
orrarna var 54% hanar. Orsaken till denna sneda 
konsfOrdelning torde i vmje fall del vis bero pa att 
tupparna genom sin mera iogonfallande fjaderdrakt 
varit lattare att finna under den tid, da marken inte 
varit snotackt. 
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Som dodsorsak hos des sa tjadrar och orrar pavisa­
des sjukdomar av olika slag samt aven en betydande 
del som omkommit genom mekaniska skador, pa­
flygningar mot kraftledningar eller bilar och inte 
minst genom angrepp av predatorer, saval rovdagg­
djur som rovfaglar. 

Med viss sannolikhet har det inte sallan varit 
mojligt att genom skadorna pa faglarna eller spar 
och sparstamplar pa platsen for anfallet avslOja 
ifragavarande predator (Figur loch 2, sid a 130). 
Sondertuggade fjaderpennor har kunnat tyda pa an­
grepp av rovdaggdjur, utdragna fjadrar och rikligt 
med kringspridda dun har tytt pa rovfagelsangrepp. 
Dekapitering av offren har med stor sannolikhet 
kunnat harledas till nagon uggla. 

Stor skillnad i frekvensen rovdjursdodade faglar 
har emellertid fOrelegat, i det att ungefar 15% av 
tjadrarna och inte mindre an 30% av orrarna rakat ut 
fOr predatorer. Orsaken till denna skillnad torde utan 
tvivel vara, att orren har betydligt fler "kompetenta" 
predatorer an tjadern, eller med andra ord manga av 
on'ens predatorer klarar inte av en tjader. 

Summary 

Capercaillie Tetrao urogallus and Black Grouse 
Tetrao tetrix killed by predators 

During the period 1947-1982, Statens veterinar­
medicinska anstalt received 1800 Capercaillie and 
550 Black Grouse that had been found dead in the 
field. Most of the birds were males, 65% of the 
Capercaillie and 54% of the Black Grouse. This 
skew sex ratio probably depended on the cocks 
being easier to discover when the ground was not 
covered with snow. The causes of death were diseas­
es and collisions with power lines and cars but not 
least predators, both mammals and birds. It was 
often possible to determine what kind of predator 
that had killed the birds (Figure 1 and 2, page 130). 
There was a big difference between the two species. 
Among the Capercaillie, 15 % had been killed by 
predators, but among the Black Grouse no less than 
30% had been killed by predators. Without doubt, 
this difference depend on the fact that many of the 
predators of the Black Grouse are not able to kill the 
much larger Capercaillie. 

Karl Borg, Morbydalen 1 V, S-182 52 Danderyd, 
Sweden 



Tva storspovar lade agg i 
samma bo? 

ADJAN DE JONG & LINDA SANDSTROM 

Att hitta ett storspovsbo som ruvas ar inte alldeles 
Hitt. Att hitta boet innan aggen ens ar lagda ar mycket 
svart. Det ar dock just vad Linda Sandstrom lycka­
des med. Darmed erbjods utomordentliga mojlighe­
ter att studera aggHi.ggningen och utvecklingen fram 
till klackningen och dessutom upptacktes att det kan 
ha varit tva honor som lade agg i samma boo 

Boet lag i Djaknebole, U mea kommun (170987 E, 
708056 N enligt rikets nat). Pa eftermiddagen tisda­
gen den 12 maj 1998 hittades boet som en liten tom 
gropiettfaltmed vall. Pafredageftermiddag 15 maj 
(15-tiden) fanns tre agg i boet. Samtliga agg hade 
ungefar sanuna fargteckning. Sent samma fredags­
kvall farms fyra agg i boet. Det sista agget hade en 
tydlig avvikande fargteckning (Figur 1). 

Om aven de fOrsta tre aggen hal' lagts under sen 
eftermiddag eller kvall lades ett agg per dag fyra 
dagar i rad (tisdag, onsdag, torsdag och fredag). 
Skulle det fOrsta agget har lagts forst pa onsdagen 
blir laggningsintervallet mindre an en dag. Enligt 
Cramp et al. (1983) ar agglaggningsintervallet 1-2 
dagar, i sallsynta fall mer. 

Det sista aggets avvikande fargteckning tyder 
dock pa att det kan ha lagts av en annan hona. I sa fall 
blir prestationen en smula (men bara en smula!) 
mindre imponerande. Det ill: tidigare kant att tva 
honor kan lagga agg i samma bo, men da hal' det gallt 
kullar som varit storre an normalkullen pa fyra agg, 
anda upp till sju agg. De tre forsta aggen tillsammans 
vagde 256 gram. Detta motsvarar 32 % av kropps­
vikten hos en fagel som yager cirka 800 gram. De 
fyra aggen tillsammans skulle ha utgjort 42 %. 

Denna hackning val' framgangsrik och pa morgo­
nen den 12 juni fanns tre (torra) kycklingar i boet 
medan agget som varptes den 15 maj holl pa att 
klackas. Agget hade endast ett litet hal i skalet vilket 
tyder pa att det var ungefar ett dygn kvar till klack­
ning. Ruvningstiden blev saledes 27-28 dagar. For­
modligen lamnade ungarna boet den 13 juni. 

I skri vande stund (29 juni) promenerar' atminstone 
tre av dessa ungar pa ett faIt nagra hundra meter fran 
boet. Klarar de predatorerna och den stundande 
slattern kan de flyga om tre veckor och bOlja fundera 
pa avfarden fran Vasterbotten. Vi haller tummarna! 
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Referens 

Cramp, S. (ed.) 1983. Handbook oJthe Birds oJEl/rope, the 
Middle East and North Afi-ica: the Birds oj the Western 
Palearctic. Vol. 3. Oxford Unjy. Press, Oxford. 

Summary 

Two Curlews Numenius arquatus laid eggs in the 
Salne nest? 

Although it is very difficult to find a nest of the 
Curlew before laying, one of us (LS) found such a 
nest at Djaknebole near Umea in northern Sweden. 
The nest was found as a small depression in a hay 
fieldon 12May 1998. In the afternoon of 15 May the 
nest contained three eggs. All eggs had about the 
same colour and pattern. Late in the same evening, 
there were four eggs in the nest, and this fourth egg 
had a clearly different colour (Figure 1). If all eggs 
had been laid in the afternoon or evening, the female 
must have laid one egg per day. This is unusual and 
quite impressive since these four eggs weighed 42% 
of a female's estimated body mass. However, the 
deviating colour indicates that the fourth egg may 
have been laid by another female . This has been 
assumed to have occurred before when more than 
four eggs, up to seven, have been found in the same 
nest. The first three eggs hatched on 12 June, and the 
egg laid in the evening of 15 May had only a small 
opening, which means that it hatched the next day, 
27-28 days after laying. At least three of the young 
survived; they were seen about one hundred meters 
from the nest on 29 June. 

Adjan de long, Hossjo 115, 905 86 Umea 
Linda Sandstrom, Djaknebole 344, 905 87 Umea 
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Figur till rapporten pa foregaende sida. 

Figure to the cOl1ununication on. previous page 

Figur 1. Storspovboet dar tva honor kan ha lagt agg. Tre av aggen ar lika fargade, ll1edan det fjarde agget (upp till vanster) avviker 
fran de bvriga. 

Th e Curlew nest where twofemales may ave laid eggs. Three of the eggs have the same colour but thefourth (upper left) deviates 
.limn the others. 

Figurer till rapporten pa sid. 128 

Figure to the cOl1unun.ication. on page 128. 

Figur 1. En dekap iterad kaja, sannotikt dbdad av uggla. Foto: 
Karl Borg, 25 juni 1992. 

A decapitated Jackdaw Corvus 1l10nedula, probably killed by 
an owl. 
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Figur 2. En grasand ll1ed rikligt av utspridda dun , dbdad av en 
rovfagel. Foto: Karl Borg, 5 april 1991. 

A Mallard Anas platyrhynchos with a lot ofdown teared.li"Ol11 
the body, killed by a bird ofprey. 



Nya bocker New books 

Barbara & Richard Mearns, 1998: The Bird Collec­
tors. Academic Press, London. 472 sid. ISBN 0-12-
487440-1. Medlemspris i Naturbokhandeln 488:-. 

Nar ornitologin lamnade antikens oeh medeltidens 
mytologiska kunskap var det samlandet av Higel­
skinn oeh beskrivningen av ana de nya arter oeh 
raser som hamtades in fdin alIa varldens horn som 
lange dominerade var vetenskap. Museerna stod 
naturligtvis fOr en stor del av insamlandet, men det 
fanns oeksa gigantiska privata samlingar. Starst av 
alIa var W. Rothsehilds samling i Tring i England, 
vilken omfattade 280.000 faglar, varav 3000 typer, 
d. v.s. exemplar fran vilka en originalbeskrivning 
publieerats. Denna samling finns numera i Ameri­
can Museum of Natural History. Av varldens museer 
har British Museum den starsta samlingen med en 
miljon skinn oeh lika manga agg. American Muse­
um i New York ar nast storst med over 800.000 
skinn. Zoologiska museet i Kopenhamn kommer pa 
sjuttonde plats med 120.000 skinn oeh Naturhisto­
riska Riksmuseet is toekholm pa tjugonde plats med 
105.000 skinn. AlIt enligt statistik som lamnas i 
denna bok. 

Samlandet hade sin hojdperiod under artonhund­
ratalet oeh tidiga nittonhundratalet oeh fOljde i spa­
ren pa den europeiska expansionen oeh erovringen 
av varlden. Samlandet skedde bade genom organise­
rade expeditoner speeifikt inriktade pa detta upp­
drag oeh a v enskilda personer som samlade vid sidan 
av ett annat uppdrag, ofta av militareller administra­
tiv natur i imperiernas olika kolonier. 

Denna bok ger en bade en bred historisk expose 
over fagelsamlandet oeh en mangd korta beskriv­
ningar av olika expeditioner oeh monografier over 
ett stort antal personer. Beskrivningarna ar ofta 
livfullt kryddade med alIa de aventyr oeh strapatser 
som motte samlarna. Manga dog i faIt med stav larna 
pa, i olyekor, mordade, dodade av vilda djur eller av 
strapatser oeh sjukdomar. Det ar en faseinerande 
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lasning av en verksamhet som kontrasterar starkt 
mot dagens bekvama skadarresor till samma platser. 

SOREN SVENSSON 

Christopher Lever, 1994: Naturalized Animals: 
The Ecology of Successfully Introduced Species. 
T. & A. D. Poyser, London. 

Denna bok ar inte helt ny, eftersom den publieerades 
redan for tre ar sedan. Men det finns alIa skat att gora 
litet reklam for den med tanke pa den debatt som 
kommit fram i Var Fagelvarld om minken oeh 
kopparanderna. Minken ar ju ett introdueerat djur 
som haft stor framgang oeh som ar en fara for 
fagellivet bl.a. pa skargardsoar, oeh den amerikan­
ska kopparanden har etablerat en fast starn pa denna 
sida Atlanten oeh hotar nu att eliminera den europe­
iska kopparanden. Annat ar pa gang i Sverige: bi­
samrattan fortsatter sin marseh soderut med biotop­
fOrandringar som foljd oeh mardhund oeh tvattbjorn 
ar potentiella invadorer med annu okand potential 
oeh konsekvens. Pa tagelsidan har vi fortfarande 
kanadagasen pa expansion. Vi har den vitkindade 
gasens eget(?) initiativ att atererovra Ostersjon fran 
vilken den forpassades av hungriga manniskor for­
mod ligen redan kort efter istiden. Skulle vitkindga­
sens expansion vara en naturligt ateretablering sa 
yore snogasens eventuella ankomst inte det. An sa 
lange klappar den dock bara pa porten utan riktigt 
fotfaste. Vi har avsiktliga oeh onskade aterinplante­
ringar av pilgrimsfalk oeh berguv, vilkas spridning 
oeh spridningsekologi kan studeras som paralleller 
till det som galler fOr frammande faunaelement. 

Minken oeh kanadagasen visar hur svart oeh kans­
ligt det ar att i efterhand ratta till sakerna nar fast 
etablering redan kommit till stand. Men diskussio­
nen kring de amerikanska kopparandernas utrotning 
visar hur kansligt det oeksa kan vara redan pa ett 
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tidigt stadium av en frammande arts intding. Debat­
ten visar att varken kunskapen eller de etiska over­
vagandena alltid ar sa grundliga eller valbalansera­
de. 

Det hal' shivits mycket om introducerade arter 
under arens lopp. Over 800 referenser i boken borgar 
fOr att ett gediget urval komrnit med. Kanda klassi­
ker som Eltons Animal Ecology fran 1927 och sar­
skilt The Ecology of Invasions by Animals and 
Plants ar sjalvklart citerade, aven om de inte ar 
speciellt inriktade pa invasioner av frammande fau­
naelement. Framat stracker sig citeringarna till 1992 
och inkluderar naturligtvis sadana nyckelarbeten 
som Torbjorn Ebenhards stora oversikt i Viltrevy 
(vol. 13, 1988 ). 

Boken ar i alIt vasentligt en ganska neutral fakta­
sammanstaUning. Nagra mera djupgaende eUer klar­
laggande analyser och slutsatser av principiell eUer 
generell karaktar nar det galler fOr och emot i deb at­
ten om introduktioner finner man knappast. Men 
boken innehaIler en riklig mangd information som 
man bor ha en del av med sig i bagaget om man skall 
ge sig in i debatten om introduktion av frammande 
faunaelement. 

SOREN SVENSSON 

Classics in Environmental Studies. An Overview 
of Classic Texts in Environmental Studies. (Re­
daktion: N. Nelissen, J. van der Straaten och L. 
Klinkers) . 422 sid. International Books, Utrecht 
1997. 

I Nature av den 6 februari 1997 rapporterade tva 
forskare, Simon Friedman och lens Karlsson, att de 
vid en genomgang av de senaste 25 arens vetenskap­
liga uppsatser funnit att ordet "ny" okat sin relativa 
fOrekomst exponentiellt i titlarna, med inte mindre 
an 2900 procent, en fOrdubbling ungefar vart femte 
ill:. De beraknar att om de artiklar som har ordet "ny" 
i sin titel verkligen ar ny vetenskap, kommer all 
producerad vetenskap att med den pagaende ok­
ningstakten vara ny ar 2020, narmare bestamt den 7 
februari . Och nog hal' manga noterat denna tendens: 
ny metod, ny teori, ny hypotes, ny paradigm, etc. , 
och nog ar detta markligt, ty alIt som shivs i origi­
naltidshifterna borde ju automatiskt vara nytt och 
inte sarskilt behova markeras som sadant. Men det ar 
ju sa att ett alIt stOrre utbud av forskningsrapporter 
gor att alIt som inte ar riktigt bra och verkligt 
banbrytande nytt forsvinner i mangden. I frustratio­
nen over att inte bli uppmarksammad okar forfattar-
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nas behov av att sjalva gora reklam fOr sin vara 
genom att markera den som "ny". Det verkligt nya 
klarar sig naturligtvis bra anda. Och blir sa smaning­
om klassiker, som citeras av aUa for att slutligen 
cementeras i larobockerna. 

Foreliggande bok innehaller trettiotre klassiker ur 
miljolitteraturen och ordet ny forekommer inte i en 
enda av titlarna. FoIfattarna var givetvis inte saha 
pa att deras verk skulle bli klassiker, aven om tvek­
lost nagra sjalva var saha pa det. Det ligger i sakens 
natur att sadana inte kan shivas pa bestallning. 
Klassiker uppstar bara efter historiens granskning. 
Och for en bok som denna, naturligtvis ocksa efter 
redaktOrers subjektiva urval. Men det tar var och en 
bedoma. 

Speciellt gott om faglar finns inte i dessa klassiska 
texter, men en miljobok har blivit fOrbunden med 
faglar mer an nagon annan, och den finns med: 
Rachel Cat·sons Tyst Val'. Och den boken avslutar 
fOrsta avdelningen i Classics som bOljar med Malt­
hus fOljd av Darwin . 

I andra avdelningen finner vi bl.a. utdrag ur The 
Population Bomb (A. och P. Erlich) och E. P. Odums 
uppsats om ekosystemens utveckling i Science 1969. 
Chr. D. Stones bid rag fran 1972 ar hogaktuellt i dag: 
Har trad och andra organismer nagra lagliga rattig­
heter pa sarruna satt som manniskor har manskliga 
rattigheter? Tredje avdelningen, som kallas "Best­
sellers" omfattar publikt valkanda shifter som B. 
Commoners The Closing Circle, D. Meadows The 
Limits to Growth, E. Goldsmiths A Blueprint for 
Survival och l. E. Lovelocks Gaia . Har hittar vi 
ocksa rapporten fran FN:s konferens om mannis­
kans miljo i Stockholm 1972. Det iir gladjande och 
valfortjant att resultatet fran denna konferens far 
status av klassiker. For manga lander var denna 
konferens det fOrsta tillfalle da de pa ett seriost satt 
tvingades analysera sin egen miljosituation, namli­
gen genom de statusrapporter som de hade att lamna 
in fore konferensen. Det val' ocksa en konferens i ur 
naturskyddssynpunkt mycket positiv framtidsanda, 
till skillnad fran Riokonferensen tjugo ar senare. 
Denna kom att handla betydligt mer om exploate­
ring av naturen, inte minst pa grund av att utveck­
lingsliinderna ansag att de hade samma ratt som de 
rika industrilanderna att fOrvandla naturmiljoerna 
till odlingar. Men aven denna konferens far med sin 
rapport i boken under titeln Agenda 21 . Historien far 
visa om denna agenda blir en plan for exploatering 
eUer skydd av naturen. Nyckelfrasen i dag ar i aUa 
fall "uthalligt nyttjande" , vilken ocksa ingar i bo­
kens slutkapitel The Environment; Towards a Sus­
tainable Future. Det ar en rapport fran en hollandsk 



kommitte om Hingsiktig miljopolitik, den grona stra­
tegin. 

Vad man an tycker om miljo- och naturskyddspo­
litikens innehall och framstegstakt, sa ar det anda sa 
att miljon och naturen i dag ar en del av tankevarlden 
pa hogsta politiska niva. Och bara det ar ett stort 
framsteg. Denna bok ar en hogst lasvard paminnelse 
om hur dagens miljopolitik vuxit fram, bade ur den 
ekologiska grundforskningen och ur dess tillamp­
ningar inom samhallsbygge och ekonomi. En del 
kapitel blir snabbrepetitioner av bocker och uppsat­
ser som man last men glOmt, annat ar helt nytt. 

SOREN SVENSSON 

Ingvar Byrkjedal & Des Thompson, 1998: Thndra 
Plovers: The Eurasian, Pacific and American 
Golden Plovers and Grey Plover. T. & A. D. 
Poyser, London. 422 sid. ISBN 0-85661 -109-3. 
Medlemspris i Naturbokhandeln 488:-. 

Nar jag bOljade titta pa faglar runt 1950 fanns inte 
den uppsjo pa fagelbocker som vi har i dag, varken 
bocker om bestamning eller om faglarnas ekologi. 
De fOrsta bocker av det senare slaget som jag laste 
varRddstjdrten av John Buxton, utkommen pa svens­
ka 1953, och The Creenshank av Desmond Nether­
sole-Thompson fran 1951 . Den senare gjorde ett 
sarskilt starkt intryck pa grund av den charmerande 
personliga stilen och sarskilt miljon dar handel serna 
utspelades , de skotska hoglanderna. Pa myrarna dar, 
som liknade de lapplandska hackningsonu'adena, 
bodde gluttsnappan som da for mig fortfarande var 
en tillfallig hostupplevelse. 

Nar fOrfattarna satter scenen for denna bok om 
tundrans pipare, hamnar vi juldagen 1984 hemma 
hos just Desmond Nethersole-Thompson, far till den 
ene av fOrfattarna . Med utgangspunkt fran ett da 45 
ar gamrnalt handskri vet manuskript om ljungiparen 
far Des Thompson tillsammans med en brittisk kol­
lega "uppdraget" att skriva en monografi om arten. 
Det blev dock i stallet Ingvar Byrkjedal, som bOljat 
studera ljungpiparen pa 1970-talet i sodra Norge, 
som nagra ar senare kom att bli den som tillsammans 
med Des Thompson fullfOljde projektet. Som fram­
gar av titeln vaxte det ut till en monografi over 
samtliga fyra arter inom slaktet Pluvialis. 

Forfattarna anvander namnet " tundra plovers", 
d. v.S. tundrapipare, fOr att samnlanfatta de fyra arter­
na. Pa svenska heter arterna ljungpipare (P aprica­
ria), sibiJ:isk tundrapipare (P fitlva) , amerikansk 
tundrapipare (P dominica) samtkustpipare (P squa-
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taroIa). Pa svenska har arterna inget valetablerat 
gruppnamn. Tundrapipare ar inte sarskilt bra efter­
som det refererar till tva av arterna och dessutom 
tidigare var namnet pa den enda art som dessa tva var 
raser av innan sentida studier visade att de borde 
separeras. Det ar mojligt att inget gruppnamn be­
hovs, men det ar dock fraga om en mycket valde­
finierad, monofyletisk grupp, som separerat for gan­
ska lange sedan fran urfader med anknytning till de 
sma piparna eller viporna; detaljerna ar inte utredda 
annu. Narnnet Charadrius har tidigare anvants fOr 
Pluvialis-arterna, och dessutom har ibland kustpipa­
ren varit separerad fran de ovriga tre med eget 
slaktnamn, Squatarola, framst pa grund av att den 
hal' en liten bakta, nagot som ovriga helt saknar. 
Namngivningen, bade pa engelska och latin, och 
fylogenin, grundad pa bade traditionella matt- och 
draktkaraktarer och sentida molekylara metoder, 
gas igenom i detalj i boken. A yen fragan om geogra­
fiska raser diskuteras och fOlfattarna underkanner 
alIa utom tva, namligen den sydliga och nordliga 
rasen av ljungpiparen. 

Separeringen av amerikansk och sibirisk tundra­
pipare som genuina arter ar av sent datum. Misstan­
ken om att det val' tva olika arter hal' funnits lange 
och faltornitologer hal' kunnat skilja pa dem bade pa 
detaljer i utseendet och pa latet. Lyckligtvis hackar 
de i samrna omraden i vastra Alaska, och man har 
darfOr kunnat anvanda det traditionella biologiska 
artkriteriet fOr att avgora saken . Studier pa museer 
visade att det inte fOrekom nagra exemplar som 
kunde vara hybrider. I falt fann man inte nagra 
blandpar i hackningsomradet trots att revir av de tva 
formerna ofta lag intill varandra, och fIyktspelen var 
helt olika. 

Bokens allmanna upplaggning liknar den som vi 
vant oss vid hos Poysers fagelmonografier: fOrst 
huvudkapitlen och sedan appendix med tekniska 
detaljer och sifferfakta. Forutom kapitel om de nyss­
namnda namn- och sIaktskapsfragorna ar kapitlen 
fOljande: fjaderdrakt och ruggning, utbredning och 
tatheter, hackning och hackningsbeteende, kons­
och fOraldraroller, fIyttning och overvintring, vanor­
na utanfor hackningstiden, fOda och fOdosok, fOr­
hallanden till andra arter samt hot och skyddsbehov. 
Det ar saIedes en bred och god tackning av arterna ur 
de fiesta aspekter utom de fysiologiska. Men detta, 
d.v.s. endokrinologin, amnesomsattningen, energe­
tiken, etc. ar styvmoderligt eller knappast aIls be­
handlat i de fiesta liknande bocker. 

Nar det gallerpopulationsutvecklingen sa ar myck­
et litet kant fran hackningsormadena forutom fOr 
ljungpiparen i Vasteuropa. De fiesta uppgifter ar 
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hamtade fdtn fIyttrakningar eller overvintringsloka­
leroch darfor svaranvandbara. Exempelvis harkust­
piparen ok at kraftigt som overvintrare pa de brittiska 
oarna, men inget annat tyder pa verldig bestandsok­
ning. Mojligen ar det fraga om fOrandrade overvint­
ringsonu'aden pa grund av andringar i jakttrycket. 
J akt har fOr ovrigt spelat stor roll fOr dessa storre 
pipare, som varit och ar omtyckta by ten. SaIedes 
verkar den amerikanska tundrapiparen vara pa ok­
ning sedan jakten minskat, och mojligen som en 
konsekvens av detta haller den atminstone inom 
nagot Olru'ade pa att tranga tillbaka kustpiparen. I 
Vasteuropa spelar biotopen den helt avgorande rol­
len for ljungpiparen. En omtyckt kulturbiotop ar 
hedmarker, d. v.s. skogsonu'aden som manniskan 
odelagt genom kalhuggning, branning och hard be­
tesdrift. Sadana finns fortfarande en hel del i Eng­
land, fanns forr i stor omfattning i vastra Sverige 
(med 10.000 ljungpiparpar!) och finns fortfarande 
pa Oland. Pa det olandska alvaret, dar artusendenas 
ohammade exploateringen varit sa intensiv att till 
och med jordlagret fOrintats och lamnat berggrun­
den kal, verkar det dock som om naturen i dag haller 
pa att atehamta och sjalvrestaurera sig med nuns­
kande bestand av ljungpipare som fOljd. I Sydsveri­
ge konuner darfOr ljungpiparen sannolikt bara att 
finnas kvar pa mossarna. I norra Skandinaviens 
barrskogs- och myrland och Baltikum verkar det ha 
skett en kraftig okning och spridning av arten under 
senare decennier. 

Hot mot och skydd av de fyra piparna behandlas 
bara kortfattat, men det verkar inte finnas nagra 
stOrre och mera vidstrackta hot pa kort sikt. Ett visst 
bortfall av overvintringsarealer kan ha skett, t.ex. 
estuarier fOr kustpipare och grasmarker fOr ljung­
och tundrapipare. Det ar tveksamt omjakt langre ar 
av betydelse for nagon annan art an var ljungpipare, 
och vad galler hackningsmiljoerna verkar det som 
om de nyssnamnda arealminskningarna av grasmar­
ker i Vasteuropa ar det enda negativa. Pa lang sikt 
kan daremot ldimatforandringar fa betydelse efter­
som de arktiska Olru"adena anses reagera snabbast pa 
sadana. 

Jag har naturligtvis bara kunnat ge nagra korta 
stickprov av det rika innehallet. Bland annat hack­
ningsbiologin och beteendet under hackningstiden 
upptar en stor och viktig del av boken. Boken ger en 
fullodig oversikt av de fyra stora piparna ur de fiesta 
vinklar. Den tavlar val bland de basta bockerna i 
Poysers fOrnamliga och numera mycket omfattande 
fagelbokssvit. Boken ar bade vackert och pedago­
giskt illustrerad a v den ene a v fOrfattarna, B yrkjedal. 

SOREN SVENSSON 
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Risto A. Vaisanen, Esa Lammi & Pertti Koskimies, 
1998: Muuttuva pesimalinnusto. Med svensk sam­
manfattnjng: "Finlands hackfagelfauna i fOrand­
ring". 567 sid. Otava, Helsinki. ISBN 951-1-12663-
6. Boken kan bestallas fran Suomen Lintuvaruste, 
Byaldstevagen 22 B 3, FIN-00640 Helsingfors. Pris: 
440 FIM plus porto 95 FIM. 

Manga atlasbocker har kOIrunit ut under arens lopp, 
bade nationella, regionala och lokala. De fiesta har 
fOljt mallen en sid a karta och en sida oversiktligt 
fOrldarande text. Fa har gatt mera pa djupet. Denna 
nya bok om Finlands fagelfauna ar mer an en atlas. 
Visserligen donunerar kartorna och man har den 
utmarkta utgangspunkten med en tidigare atlas att 
jamfOra med. Saledes presenterar man fOr de fiesta 
arter tva kartor, en fOr 1974-79 och en fOr 1986-89 
eller fOr bada perioderna sammanslagna. Det gor att 
det ar enkelt att se vilka forandringar i utbredningen 
som skett under de drygt tio aren mellan kartlagg­
ningarna. Den nya atlasen har nagot battre tackning 
an den gam la, men skillnaden ar inte stOrre an att 
faglamas utbredning val kan jamfOras. Den nya 
atlas en ar liksom den gamla kvalitati v, d. v.s. man har 
bara registrerat fOrekomst eller icke fOrekomst i 
vaIje atlasruta om lOx 10 km, alltsa inte gjort nagra 
antalsuppskattningar. 

Men i Finland har man liksom i Sverige ett lang­
siktigt kvantitativt overvakningsprogram baserat 
bade pa punkt- och linjetaxeringar och manga andra 
specialinventeringar, t.ex. nattfagelrakningar, rov­
fagelsnatet och sjoinventeringar. Detta innebar 
att man forutom kartorna kan presentera saval kur­
vor over hur bestanden har forandrats numerart som 
kartor over artemas bestandstatheter i olika delar av 
Finland. Aven om utbredningskartorna sjalvfallet ar 
basen i boken , ger dessa tillskott en ny dimension 
som definitivt for upp denna atlas till absolut top­
plats bland alla varldens atlaser. 

For manga arter har man dessutom samlat in 
uppgifter fran langsiktiga kvantitativa inventeringar 
fran grannlanderna, framst Sverige och Danmark, 
men fOr ens taka arter aven Estland. Pa det sattet far 
man ett vidare perspekti v over likheter och olikheter 
i fagelfaunans forandringar inom ett stOrre onu-ade. 
Exempelvis ar utvecldingen for tradgardssangare 
sedan 1975 narmast identisk i Danmark och Sverige, 
men annorlunda i Finland. I Sverige har vi som 
bekant en svag overvakning i Norrland men en 
mycket god i Svealand och Gotaland. Det som 
hander i Finland kan ge goda anvisningar om vad 
som kan ha hant i norra Sverige ocksa. Svarthattan 
ar ett exempel pa en fortgaende populationsokning 



och staren ett exempel pa kraftig nedgang i alIa tre 
landerna. Ett suverant exempel pa nyttan av de 
finska uppgifterna fOr svenskt vidkommande ar gran­
sangaren. De svenska uppgifterna fran Norrland 
(dar den nordliga gransangarrasen finns) ar magra 
samtidigt som vi kanner till den enorma invasionen 
av sydliga gransangare i Gotaland under senare 
decennier. Den danska kurvan pekar pa minst fyr­
dubbling av bestandet under de senaste tva decen­
nierna. Men den finska (och estniska) pekar at rakt 
motsatt hall, en nedgang med ca 75 %. Det ar darfOr 
mycket mojligt att gransangaren ocksa i Norrland 
minskat kraftigt fastan vi annu inte sakert kunnat 
dokumentera detta. 

Man har utnyttjat det totala materialet for att 
granska olika fagelgruppers utveckling. Aven om 
bilden ar splittrad och manga artskillnader finns 
in om respektive grupp, kommer man fram till fOl­
jande sarmnanfattning: svag okning fOr skogsgene­
ralister, stora fluktuationer utan langtidstrend fOr 
barrskogens froatare, kraftig nedgang fOr ganunel­
skogens arter, okning fOr lOvskogsarterna, kraftig 
okning fOr buskmarkernas faglar, fOrst okning sedan 
minskning fOr jordbruksarterna (tackdikning fran 
60-talet och ensilering fran 80-talet anges som hu­
vudorsaker), ofOrandrade nivaer fOr myrfaglarna, 
manga forandringar men ingen gemensam trend hos 
fjallfaglarna, okning fOr skargardsfaglarna, svag 
okning fOr de karga sjoarnas faglar och likaledes 
svag okning fOr vatmarksarterna. 

Eftersom boken ar helt skriven pa finska med bara 
tre sidors kortfattade fOrklaringar pa svenska (och 
engelska) kan jag betygsatta boken bara utifran den 
information som figurerna och tabellerna ger. Och 
detta intryck ger ett absolut toppbetyg, det ar fraga 
om ett riktigt praktverk, vetenskapligt lika val som i 
utfOrande. De tre forfattarnas gedigna kunskaper om 
Finlands fagelfauna, som de visat i manga tidigare 
publikationer, i kombination med den massiva litte­
raturgenomgangen (1126 referenser, aven aldre lit­
teratur), borgar fOr att denna bok kommer att vara 
den finska fagelfaunistikens bibel under overskadlig 
tid. Trots spraksvarigheterna fOr en icke finsktalan­
de ornitolog kan jag tveklost rekommendera inkop. 
Kartorna och diagrarmnen gel' mer an val valuta for 
pengarna. Bokens yarde gar langt utanfOr finskans 
sprakomrade. 

SOREN SVENSSON 
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Jiirgen Haffer, 1997: Ornithologen-Briefe des 20. 
lahrhunderts. 980 sid. Inbunden bok utgiven som 
volym 19 av tidskriften O/wlogie der Vogel- Eco­
logy of Birds. Ludwigsburg. ISSN 0173-0711. 

Detta ar en bok for en ganska liten krets av ornitolo­
ger, men fOr dessa en verkligjulklapp. Den beskri ver 
forskningen och personligheterna under den viktiga 
period da det alderdomliga typologiska artbegrep­
pet, med ett stort antal morfologiska arter, ersattes av 
ett modernare biologiskt artbegrepp baserat pa en 
bredare, mera holistisk grund med evolutionen ge­
nom naturligt urval i centrum och med farre arter 
men med geografiska underarter i stallet. Boken 
behandlar framst den forskning som utfOrts av Ernst 
Har·telt, Erwin Stresemann och Ernst Mayr samt 
deras korrespondens mellan sig och med andra sam­
tida nyckelpersoner. Utgangspunkten ar det man 
kallar Hartert-Seebohm-skolan, som kontrasteras 
mot den typologiska Pallas-Schlegel-skolan med 
Tschusi och Kleinschmidt som sin a sista fOretrada­
reo Sekvensen namn inom den nya skolan ar i tids­
ordning Seebohm, Berlepsch, Hartert, Hellmayr, 
Rensch och Mayr, dar utvecklingen successivt gick 
mot en alltmer selektionistisk syn. Parallellt med 
denna utveckling lamnade selktionisterna ocksa la­
marckismen nar den nya darwinismen slog igenom 
pa trettiotalet. 

Boken ar upplagd sa att de fOrsta drygt hundra 
sidorna gel' en historisk analys och expose med 
talrika korta biografiska inslag. Detta ar den del av 
boken som alIa med intresse fOr ornitologins historia 
kan las a som lOpande text och med stor behallning. 
Darefter fOljer korrespondensen pa 650 sidor och 
mer a utfOrliga biografier pa nastan 100 sidor. Sist 
fOljer en del ytterligare korrespondens, bl.a. en rese­
rapport av Stresemann fran en expedition till Mo­
luckerna 1910-1912, ej tidigare publicerad. Att 
stracklasa de 650 sidorna brev ar naturligtvis inte 
rimligt, och knappast heller njutbart. De far ses som 
en historisk dokumentation av en nyckelperiod i 
ornito1ogins utveckling och en uppslagskalla fOr den 
som vill forska vidare. 

Men att bladdra och las a ett brev hal' och dar ger 
anda nagot som biografier och historiska synteser 
sallan gel', namligen en inblick i de mera personliga 
omstandigheter under vilka de olika personerna ar­
betade och i funderingar som inte lamnat nagra spar 
i deras vetenskapliga arbeten. Exempel ar sma per­
sonliga inslag som nar Hartert den 25 augusti 1923 
skrev till Stresemann fran sin arbetsplats i Tring och 
bOljade brevet med "Lieber Strese o" Nar Hartelt 
ategaldade brevet den 29 september undertecknade 
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han det sammalunda! Kanske en antydan om att det 
mellan den 30 ar aldre Hartert och Stresemann fanns 
personliga band som inte framgar av den i ovrigt 
mycket formella brevvaxlingen om huvudsakligen 
vetenskapliga fragor. Savitt framgar av breven blev 
de aldrig Du med varandra, utan anvande hela livet 
det formella Sie. Men Stresemanns beundran fOr 
Hartert framgar tveklost av att han pa egen onskan 
fick sin aska nergravd i Harterts gray i Waldfriedhof 
i Berlin, dar bada nu vilaI' under en sten med sina 
namn under en inristad rovfagel. Kanske var det sa, 
som Haffer antyder, att Hartert, som blev brittisk 
medborgare och som fOrlorade sin son i kriget, i 
Stresemann sag nagot av en son ocksa. Aven i 
Stresemanns korrespondens med andra finns en del 
skamtsarnheter, som nar han i tre brev till en av sin a 
tidigaste elever, Wilhelm Meise (Meise betyder mes) 
titulerar honom omvaxlande "Mein lieber Parus", 
"My dear Titmouse" och "Mein lieber Parus maxi­
mus"! 

I det ovan namnda brevet fran Stresemann till 
Hartert finner vi for ovrigt en passant en referens till 
Sverige som ger en inblick ide oerhort svara fOrhal­
landen som vid denna tid alldeles efter fOrsta varlds­
kriget radde i Tyskland: "Sedan tre dagar ar jag 
hemkommen fran Sverige. Det val' storslaget, under­
bart, fabulOst vackert - 14 dagars befrielse fran 
rattfallan! Det som gladde mig sa oerhort var saker 
som ju fOr Er hor tilllivets dagliga sjalvklarheter -
fOr mig var ant, som vi saknar pa grund av var nod, 
en upplevelse, ochjag forundrades over tandpetarna 
och tandstickorna pa restaurangborden lika mycket 
som en alfur infor en spegel eller ett fIygplan. I 
Sverige fanns underbara manniskor fulla av varm 
medkansla med vart ode - det gjorde en gott - en oas 
mitt i en varld av hat. Granviks familj tog pa ett 
fOrtjusande satt upp mig som yore jag deras egen 
son, och overallt behandlades jag som en gammal 
kar bekant. Det ar en fullandad gastfrihet. Kunde 
man bara atergalda det pa nagot satt. Det tynger mitt 
hjarta att man ant mer satts ur stand att gora det." 
(Hugo Granvik val' ornitolog som disputerade i 
Lund och senare blev lektor i Landskrona och som 
hade sin forskning fOrlagd till Ostafrika. Forutom 
vetenskapliga arbeten skrev han 1927 boken Strov­
tag och upplevelser i Centralafrika.) 

Det kan val ocksa vara vart att uppmarksamma att 
den sedan lange slutsalda ornitologihistorien fran 
1951 (F. W. Peters, Berlin) av Erwin Stresemann 
1996 utkom i en nytryckt upplaga pa ALULA­
Verlag Wiesbaden (Die Entwicklung der Ornitholo­
gie: vonAristoteles bis zur Gegewart; i serien "Klas­
siker der Ornithologie", ISBN 3-89104-588-3). Dar 
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kan man lasa om hur Stresemann sjalv sag ornitolo­
gins historia, dock ur ett langre och varldsvidare 
perspektiv an i Haffers bok. Dar finns ett sarskilt 
kapitel om Hartelt som inleds mycket dramatiskt: 
"1884 hade en gnista fIugit over havets barriar och 
tant en eld; och genast larmades alla i Europa for att 
slacka denna brandhard som hotade det linneanska 
namnsystemets arevordiga byggnad." Det var Elli­
ott Coues fran American Ornithologists ' Union som 
kommit till Natural History Museum i South Ken­
sington med en revolutionerande fOrelasning om 
tanken pa ett nytt trinart namnsystem. Bortsett fran 
Seebohm motte de fiesta forslaget med intensivt och 
bittert motstand. Det blev en Hing strid dar begreppet 
geografisk ras som en definierad underavdelning av 
arten bara stegvis vann mark. Och egentligen var det 
inte forran 1922, da Ernst Hartelt kom ut med sista 
volymen av sitt livsverk, Vogel derpalaearktischen 
Fauna, som den moderna nomenklaturen kan sagas 
ha fatt sin sa gott som totala acceptans bland alIa 
ornitologer. 

Denna bade evolutionara och nomenklatoriska 
revolution har en intressant parallell i var tid, striden 
mellan de biologiska arterna och raserna och de nya 
DNA-arterna. DNA-arterna har inte sa litet gemen­
samt med formerna i den garnla typologin, fastan de 
ocksa vilar pa en modern are evolutionar grund. Det 
kommer att bli mycket intressant att fOlja denna nya 
kamp. 

SOREN SVENSSON 

Nanako Shigesada & Kohkichi Kawasaki, 1997: 
Bilogical Invasions: Theory and Practice. 205 sid. 
Oxford Univ. Press, Oxford . ISBN 0 19 854851. 
Ingar i serien "Oxford Series in Ecology and Evolu­
tion". 

Boken ar en omarbetning och utvidgning av en 
tidigare bok pa japanska, anvand som kursbok pa 
universitetsniva. Denjapanska titeln val' "Mathema­
tical modeling for biological invasions" och denna 
titel karaktariserar aven den nya engelska versionen. 
Den fOrsoker tacka fenomenet invasioner, d.v.s. art­
ers spridning till nya omraden, med exempel fran 
organismernas hela varld, fran infektionssjukdomar 
som rabies, massling och Svarta Doden via olika 
skadeinsekter till faglar (t.ex. staren i Nordamerika) 
och daggdjur (t.ex. bisam i Europa) . Av detta fram­
gar att boken pa intet satt ar nagon "fagelbok". Till 
skillnad fran en del bocker som behandlar invasio­
ner av frammande element ar denna inte specifikt 



inriktad pa naturvardsfragor aven om konkurrens 
mellan invaderande inhemska arter behandlas, med 
den nordamerikanska gra ekorl'ens fortryek av den 
vanliga ekorren i England som huvudexempel. Man 
diskuterar oeksa hur tonuna niseher pa en ny konti­
nent relateras till en arts invasionsfOrlopp oeh hur 
det gar nar en predator slapps loss , t.ex. fOr biologisk 
bekampning. Analyserna grundar sig framst pa olika 
s.k. diffussionsmodeller. Man behandlar tva olika 
situationer, dels spridning i homogena miljoer, dar 
spridningen i prineip kan fortga som en expanderan­
de vandrande vag, dels spridning i heterogena miljo­
er, dar organismerna da oeh da maste hoppa over 
zoneI' med olamplig miljo, varvid spridningen kan ta 
formen av en periodiskt avaneerande frontvag. I 
modellerna ingar tva huvudkomponenter, artens re­
produktionsformaga oeh spridningsfOrmaga, saval 
den egna aktiva spridningen som den som formedlas 
av vindal', strommar oeh annat. Boken al' utpraglat 
teoretisk oeh inget fOr den som inte ar val bevandrad 
i matematik oeh matematisk modellering. Men for 
dem som ar det ar boken en hyfsad larobok oeh 
referenskalla. 

SOREN SVENSSON 

Meinte Engelmoer & Cees S. Roselaar, 1998: Geo­
graphical Variation in Waders. 331 sid. Kluwer 
Academic Publishers, P. O . Box 17, 3300 AA 
Dordreeht, Nederland. ISBN 0-7923-5020-0. 

Bland annat vadare som haekar i arktiska eller sub­
arktiska delar av varlden overvintrar i regel inom 
koneentl'erade omraden i tempererade eller tropiska 
onu·aden. I haekningsonu'adena lever fa manniskor 
oeh det ar ofta svart eller dYl't att bedriva forskning 
dar. Ovel'vintringsonu'adena ligger daremot ofta pa 
platser dar det finns gott om forskare. De uppskatt­
ningar av populationerna oeh deras fOrandringar, 
som man garna vill ha for fagelskyddsarbetet gors 
darfOr i regel med hjalp av rakningar dar faglarna ar 
koneentrerade till ett mindre antal lokaler under 
vinterhalvaret. Men dessa koneentrationer bestar av 
blandningar av taglar fran flera olika haekningsom­
raden oeh det ar darfOr svart att skilja pa vad som 
hander i olika haekande bestand. Resultaten fran 
manga andra typer av studier, t.ex. av ruggning oeh 
fettupplagring eller av skillnader i overvintringsom­
raden mellan olika haekpopulationer, kan ofta inte 
hanfOras till en homogen popUlation med kant ur­
sprung. De aterfynd som ringmarkningen gel' bidrar 
heller inte till kunskapen i den utstraekning man 
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skulle onska eftersom den mesta l'ingmarkningen 
sker pa fagelstationer under flyttningen eller i vinter­
kvarteren da haekbestanden redan al' blandade. Se­
nare aterfynd i haekningsonu'adena ar tao 

For att fa faeit maste man pa nagot satt karaktari­
sera de olika haekande bestanden sa att man under 
flyttning eller overvintring kan identifiera de enskil­
da individerna till ratt haekningsonu·ade. Det finns i 
dag tva vagar fOr att na detta mal. Det ena ar att 
forsoka ta fram olika morfologiska egenskaper, 
framst matt oeh draktkaraktarer, som ar unika fOr de 
olika haekande bestanden. Det andra ar att med hjalp 
av DNA-analyser gora samma sak. I bada fallen 
maste faeit infOrskaffas genom studier av faglar 
under haekningstid i l'espektive haekningsomraden. 
DNA-studierna ar fortfarande fragmentariska oeh 
kraver dessutom 1aboratoriemetoder som sallan ar 
tillgangliga pa till exempel fagelstationer ellel' fOr 
enskilda faltforskare . Forfattarna till denna bok tog 
i stallet en annan utgangspunkt, namligen de stora 
samlingar av skinn som finns i olika landers museer. 
Skinnen al' nastan alltid fOrsedda med uppgift om 
plats oeh tid fOr insamling oeh man kan darfOr 
avgora om en fagel ar insamlad under haekningstid 
varvid man erhaller uppgift om dess haekningsplats. 

Med bOljan under 1980-talet hal' fOrfattarna sue­
eessivt samlat in olika matt pa vadare som finns i 
olika museisamlingar oeh 1995 hade man matt 4950 
vadare. I boken presenterar man resultaten fOr fem­
ton arter. De flesta skinnen (600) kommer fran 
museet i St. Petersburg. Runt400 skinn kommel'fran 
vardera Ottawa, Kopenhamn, New York oeh Tring. 
Stockholm bidrar med en rejal pott, namligen 300 
skinn. Man har tagit ett tjugotal matt, bl.a. ving­
langd, nabbens langd oeh hojd, tarslangd, langden 
pa vissa pennor, stjartlangd oeh mellantans langd 
samt flera matt som beskriver band- eller flaek­
monstret pa vis sa pennor. 

Det komplieerade materialet har utsatts fOr flera 
olika statistiska analyser, bl.a. med ett program 
POSCOM, som bifogas boken pa en diskett. Valje 
art presenteras sedan med ett stort antal tabeller oeh 
diagram. Pa en karta har man markerat insamlings­
lokalen fOr vaIje nigel oeh ringat in olika geografis­
ka bestand. Analyserna visar att fOr vissa arter kan de 
olika best;?lllden skiljas fnln varandra medan sa inte 
ar fallet fOr andra arter. Ett exempel pa det senare ar 
spovsnappan, fOr vilken man hade matningar dels 
fran Taimyr, dels fran onu'adet kring Indigirka oeh 
Kolyma. Konen kunde latt skiljas pa ett fatal matt, 
men de tva bestanden val' oskiljbara oeh spovsnap­
pan fOljaktligen monotypisk. Inget hopp alltsa om 
att man skall kunna avgora om en fangad fagelunder 
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flyttningen kommer fran vastra eller ostra Sibirien. 
For flertalet arter var det dock mojligt att urskilja 
olika populationer med de multivariata analyser och 
klusterberakningar som anvandes. I regel stamde 
grupperingarna overens med tidigare identifierade 
geografiska raseI'. Eftersom honor och hanar ofta 
skiljer sig at i storlek hos vadare, val' det nodvandigt 
att gora skilda analyser fOr konen; konsskillnaderna 
var ofta stOrre an populationsskillnaderna inom ko­
nen. Detta kan bli en komplicerande faktor nar man 
skall analysera fangstmaterial. De skinnlagda fag­
lama ar ju konsbestamda pa konsorganen, medan 
man i falt oftast anvander olika matt, varvid man Jatt 
kan haml1a i svarigheter av typ cirkelresonemang 
kring kons- resp. populationsskillnader. For att kun­
na anvanda matten som populationskaraktarer, mas­
te man forst ha konsbestamt faglarna. 

Jag hal' inte tillrackliga kunskaper i amnet for att 
verkligen bedoma om det enorma arbete som ligger 
balcom de omfattande mattsammanstallningarna i 
boken kommer att fa ett rimligt yarde i framtiden. Att 
sammanstallningen i sig ar vardefull , ar det ingen 
tvekan om. Det blir lattare att sla upp olika matt fran 
kallor som tidigare i princip varit mer eller mindre 
otillgangliga. Men om matten i kombination med de 
tillampade analysmetoderna verldigen racker fOr att 
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i ett material av okanda faglar identifiera deras 
geografiska ursprung pa ett satt som gor att forskare 
litar pa resultaten aterstar nog att se. Det finns dock 
nastan oandliga matserier fran vara fagelstationer 
om man vill testa det hela. Man kan ocksa fraga sig 
om det i framtiden gar att fOrbattra underlaget ge­
nom att infoga mer material. Det ar val dock knap­
past troligt att detta later sig goras inom overskadlig 
tid. Nagra stOrre samlingar som annu inte studerats 
finns knappast. Och ett diagram i boken over antalet 
skinn som insamlats olika ar pekar pa att museernas 
insamlingsverksamhet ar pa kraftigt nedgang. Fran 
en toppniva mellan 1900 och 1960 har antalet nya 
skinn mjnskat oerhort kraftigt; planlagd insamling 
av skinn i stOrre skala ar nagot som museerna knap­
past sysslar med langre. Denna bok kan darfor vara 
en informationskalla som fOr lang tid framat aI det 
basta som gar art fa. Stora nya material kommer vi 
nog framst att fa fran faltfangster av vadare i de 
arktiska regionerna, ev. i samband med provtagning­
ar fOr DNA -anal yser. Och i det sanunanhanget al'det 
viktigt att slutligen framhalla att mycket fundamen­
tala populationsskiljande karaktarer kan finnas pa 
denna osynliga genetiska niva fastan populationema 
morfologiskt ar oskiljbara. 

SOREN SVENSSON 
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Redaktor Editor: S. Akesson 

Olof C. Johansson, 1998: Habitat Selection, Re­
productive Success and Population Dynamics in 
Lapwings (Vallellus vallellus) and Dunlins 
(Calidris alpilla). Filosofie doktorsavhandling. Zoo­
logiska Institutionen, Gbteborgs Universitet. ISBN 
91-628-297 4-2. 

Traditionellt har manga studier av vadare behandlat 
habitatval hos vuxna taglar, t.ex. har ett stort antal 
studier genomfbrts av fbdosbkande vadare under 
flyttning oeh bvervintring. Under senare a1' haremel­
lertid ekologiska studier av vadare under haeknings­
tid blivit vanligare. I sadana undersbkningar ar de 
vuxna faglarnas hay intressanta, men ungkullarnas 
habitatval oeh bverlevnad ar oeksa viktiga. Olof 
Johanssons avhandling ar ett utmarkt arbete inom 
detta faIt , med undersbkningar i granslandet mellan 
grundforskning oeh tilIampad forslming. I avhand­
lingen ingar studier av betydelsen av fbraldrakvalite 
oeh aggstorlek fbr ungarnas bverlevnad (av gene­
rellt intresse) , liksom mer tilHi.mpade studier, t.ex. 
vikten av fbrekomsten av bade lampliga fbdosbks­
omraden fbr vuxna faglar (akermark) oeh lampliga 
fbdosbksomraden fbr ungkullar (yttre delarna av 
strandangar). De studerade arterna (tofsvipa oeh 
sydlig karrsnappa) har sin huvudsakliga fbrekomst i 
jordbrukslandskapet oeh tillhbr den langa rad av 
arter i jordbrukslandskapet som minskat i antal. 
Darfbr ar det av stort intresse att finna de mekanis­
mer som gbr att sa manga av dessa arter minskat i 
antal de senaste deeennierna. Sen gar det inte "att 
sticka under stol med" att tofsvipan ar en synnerli­
gen intressant art; vipan haekar i kolonier oeh jagar 
effektivt bort de flesta predatorer, vilket aven ar 
gynnsamt fbr andra arter. Tofsvipan ar i vissa fall 
poly gam oeh vissa hanar har noterats med upp till 
fem samtidigt haekande honor. Artens soeiala sys­
tem tyeks vara tamligen komplieerat oeh mer detal­
jerade studier av detta skulle vara valkomna! 

Olof Johanssons avhandling bestar av sex uppsat-

ser, varav fem behandlar undersbkningar av tofsvi­
pans ekologi oeh , samtliga valskrivna oeh samman­
hallna av ett tema - boplatsval, reproduktionsfram­
gang oeh ungbverlevnad hos tofsvipor. Sen finns 
ytterligare en, i rnitt tyeke mer perifer uppsats, som 
behandlar utbredning, populations trend oeh haek­
ningsframgang hos den sydJiga rasen a v karrsnappa. 
SamtIiga undersbkningar har genomfbrts i omraden 
langs den svenska vastkusten. En av uppsatserna (V) 
har Olof Johansson fbrfattat sjaIv, tre av uppsatserna 
ar skrivna tillsammans med Donald Blomqvist (I-II, 
VI) oeh de resterande tva (III, IV) hal' Olof, Donald 
oeh Frank Gbtmark genomfbrt tillsammans. 

I den fbrsta uppsatsen behandlas framgangen vid 
olika boplatsval hos tofsvipan. Uppsatsen jamfbr 
fbdosbksframgang, aggstorlek oeh ungbverlevnad 
(till flygg alder) hos tofsvipekullar pa akermark, 
betesmark oeh strander. Fbrdelen med att haeka pa 
akermark val' att de honor som framst fbdosbker pa 
akermark fangade en stbrre andel stora by ten (framst 
daggmask) , vilket ledde till att dessa honor lade 
stbrre agg. Stora agg anses generellt ge upphov till 
stbrre ungar (t.ex. uppsats III), med stora ehanser att 
bverleva fram till flygg alder. Emellertid hade manga 
av dessa kullar inga lampliga fbdosbksomraden inom 
reviret oeh fbrflyttningen (i medeltal ea 200 m) till 
lampliga omraden (betesmarker, strander) medfbr­
de en lagre bverlevnad hos dessa ungkullar an hos de 
som Idaektes pa betesmarker. Slutresultatet blev att 
haekningsframgangen (antalet flygga ungar) ej skil­
de sig signifikant mellan par som haekade pa aker 
oeh betesmarker, d. V.S. det fanns balanserande fbr­
oeh naekdelar mellan att haeka pa aker oeh betes­
marker. Uppsatsen ar myeket valskriven oeh resul­
taten intressanta oeh direkt tilIampbara i naturvards­
arbetet. Manga skyddade omraden omfattar t.ex. 
enbart strandangar, som ar viktiga fbr ungkullar. 
Intilliggande ahar brukas ofta intensivt, men som 
pavisats hal' ar de viktiga fbdosbksomraden fbr vux­
na faglar oeh liven viktiga som boplatser, eftersom 

139 



Ornis Svecica 8 (1998) 

manga par plaeerar boet pa obrukade akrar. Troligen 
skulle en mindre intensiv skotsel av vissa akrar 
kombinerat med bete av strandangar ge okande 
populationer av tofsvipor i manga omraden. 

I uppsats II behandlas habitatval oeh diet hos 
tofsvipekyc1dingar pa kustnarajordbruksmark. Av­
standet mellan boplatser oeh de OlID'aden dar kullar­
na fodosokte varierade mellan 10 oeh 300 m. Kull­
reviren inneholl en stOrre andel av de yttre strand­
angarna, en mindre av de inre strandangarna oeh 
akermark an vad som fanns i landskapet i sin helhet. 
Inom fOdosoksreviren var oeksa de yttre strand­
angarna den miljo dar den stOrsta andelen av fOdoso­
ket skedde. Mojligheten att fOdosoka pa sjalva stran­
den var beroende av vattenstandet. Fodan utgjordes 
av en mangd olika evertebrater oeh antal oeh bio­
massa av lampliga by ten var stOrre pa den yttre 
strandangen an pa de intilliggande inre strandangar­
na. I slutsatsen foreslar Olof att fOrlusten av fOdo­
soksonu'aden fOr ungkullar, samt isolering av bop­
latser oeh ungkullsbiotoper har bidragit till ned­
gangen i tofsvipepopulatiorna i Europa. A yen denna 
undersokning aT grundligt genomford oeh presente­
ras pa ett overtankt oeh bra satt. Resultaten knyter an 
till uppsats I, dar det pavisades att narhet till fodo­
soksonu'aden fOr ungkullar var viktig. Har i uppsats 
II diskuteras mer i detalj vilka dessa fOdosoksbioto­
per aT oeh valior de ar prefererade. Resultaten ar 
ytterligare ett argument for vikten av att tillgodose 
saval behovet av lampliga boplatser oeh fOdosoks­
OlID'aden for vuxna faglar (akermark) som lampliga 
fodosoksonu'aden fOr ungkullar (bIota strandangar). 

Uppsats III, som ar den mest allmanekologiskt 
inriktade, diskuterar effekten av aggstorlek oeh for­
aldrakvalite pa ungarnas overlevnad fram till flygg 
alder. Har pa visas att ungar ldaekta fran stora agg var 
stOrre vid ldaekning oeh overlevde i stOlTe omfatt­
ning an ungar ldaekta fran mjndre agg. Tidigare har 
det pavisats att stora fOraldrar ofta lagger stora agg. 
Stora fOraldrar skulle darfOr kunna fOrvantas ha 
andra egenskaper som var gynnsamma fOr ungarna, 
t.ex. vid konkurrens om bra revir. For att kunna 
sarsblja effekterna av stora agg oeh fOraldrakvalie i 
sig sa genomfOrde Olof ett experiment, dar sma oeh 
stora aggkullar sbftades mellan olika bon. Det visa­
de sig att antalet flygga ungar var hogre hos stOrre 
oeh aldre (mer erfarna?) honor. Resultaten tydde pa 
att det inte fanns nagon effekt av aggstorlek som inte 
var beroende av fOraldrarnas kvalite i ovrigt. Foliat­
tarna tolkar detta som att bade aggstorlek oeh fOrald­
rakvalite paverkar overlevnaden av ungkullarna, 
men imina ogon verkar det som om endast forald­
rakvalite har en direkt effekt pa ungoverlevnaden. 
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Det ar bra att en experimentell studie inlduderats i 
avhandlingen, eftersom resultaten fran sadana stu­
dier ofta ar lattare att tolka an de fran mer beskrivan­
de eller korrelativa studier. 

I uppsats IV undersoks tillvaxt oeh overlevnad 
hos tofsvipekyc1dingar i relation till vader oeh tid pa 
haekningssasongen. For forstakullarna som ldaek­
tes i maj fanns en positiv korrelation mellan tempe­
ratur oeh ungoverlevnad, medan nederborden inte 
paverkade overlevnaden negativt. Hos omlaggning­
arna, som ldaektes ea en man ad sen are oeh hade en 
signifikant lagre produktion av ungar an fOrstahaek­
ningarna, fanns inget sam band mellan olika vader­
faktorer oeh ungarnas overlevnad. Ungar i forsta­
kullar tillvaxte snabbare an de fran omlaggningar 
oeh tillvaxttakten pavisades vara positivt korrelerad 
med antalet flygga ungar som produeerades per kull. 
Foliattarna foreslar att detta visar pa ett negativt 
samband mellan ungoverlevnad oeh tid pa sasong­
en, som troligen beror pa fOrsanu'ade fodosoksmoj­
ligheter, okad predationsrisk oeh rninskad ungom­
vardnad fran foraldrarna. Detta kan vara viktigt 
eftersom manga bon blir fOrstOrda under varbruket 
oeh omlaggningar sker i stor omfattning i manga 
onu'aden. Trots att manga ungar ldaeks, kan produk­
tionen av flygga ungar vara liten pa grund av lag 
overlevnad sent pa sasongen. 

Uppsats V behandlar ortstrohet oeh haeknings­
framgang i en nunskande population av tofsvipor. 
Under perioden 1988-1994 minskade antalet haek­
ande faglar med i genomsnitt 11 % per ar. Overlevna­
den hos adulta uppskattades till 68 %. En ganska 
liten andel (46%) haekade i samma OlID'ade under 
patoljande ar. Par som ldaekte fram ungar aterkom 
oftare till samma OlID'ade patoljande ar an de som 
helt misslyekades med haekningen. Endast 25% av 
de flygga ungarna arersags inom undersokningsom­
radet oeh endast 25% dessa haekade (oftast vid tva 
aI'S alder) i det OlID'ade som de fOddes i. Resultaten 
tyder pa att detta inte ar en sjalvbarande population , 
utan att den ar beroende av immigration fOr att inte 
minska ytterligare i storlek. En intressant aspekt pa 
denna studie ar att ortstroheten (bade fOr gamla oeh 
ungfaglar) al' myeket mindre an i t.ex. England. Det 
kan vara viktigt att ha i atanke att soeiala system oeh 
populationsdynamik kan sblja sig vasentligt inom 
samma art, mellan lander oeh olika haekningsmiljo­
er. DarfOr ar det kanske inte lampligt att tillampa 
resultat fran undersokningar i andra lander oeh pa 
andra platser i naturvardsarbete har i Sverige. 

I den sista uppsatsen (VI) behandlas utbredning, 
haekningsframgang oeh populationsutveelding for 
den sydliga karrsnappan pa vastkusten. Ar 1989 



uppskattades antalet haekande par till maxi malt 44. 
Populationen minskade under 1980-talet oeh over 
halften av populationen fanns pa endast tva lokaler. 
Haekningsframgangen var lag (0.8-1 flygg unge per 
par), vilket uppskattades vara fOr litet for att bibehal­
la en stabil population . Inga korrelationer kunde 
pavisas mellan minskad betesintensitet oeh popula­
tionsstorlek eller mellan vegetationshojd oeh preda­
tionsrisk. Troligen har andra faktorer an biotopfOr­
andringar oeksa paverkat populationen negativt, t.ex. 
tillfalligt okande predationstryek, oeh sma isolerade 
populationer kan paverkas av slumpmassiga proees­
ser oeh ens taka handelser. 

Sammanfattningsvis skall sagas att detta ar en 
myeket valskriven avhandling. Personligen till tal as 
jag speeiellt av att bade tillampade aspektel' oeh mer 
allmanekologiska fragor ingar i avhandlingen. Tofs­
vipan ar en valdigt intressant art oeh den miljo den 
lever i ar av stort intresse ur naturvardssynpunkt, 
framst pa grund av minskande populationer av ett 
fleltal arter ijordbrukslandskapet. Olofs avhandling 
hal' vasentligt bidragit till okade kunskaper om tofs­
vipan oehjordbrukslandskapets fagelfauna . Av spe­
ciellt intresse ar studierna av ungtaglarna. 

AKEBERG 
but. for naturvardsbiologi, 

Sveriges lantbruksuniversitet, Uppsala 

Christel' Hemborg, 1998: Reproduction and Moult 
in Pied and Collared Flycatchers (Ficedula hypo­
leuca and F. albicollis). Doktorsa vhandling, Zoolo­
giska institutionen, Uppsala Universitet. ISBN 91-
554-4267-6. 

En speeiellt livfull inriktning inom ekologin, inte 
minst inom fagelekologi, behandlar vad som kallas 
livshistorie-strategier. Utgangspunkten ar att resur­
ser som t.ex . energi eller naringsamnen finns i be­
gransad mangd ute i naturen, alltsa ett inte alltfOr 
djarvt antagande. Olika livshistorie-strategier be­
skri verda hur sadana begransade resurser ska forde­
las mellan olika behov under en individs livstid. Av 
central betydelse al' hur individer ska gora avvag­
ningar mellan t. ex. reproduktion oeh overlevnad 
eller mellan reproduktion nu oeh reproduktion i 
framtiden. Satsar man myeket pa overlevnad blir det 
mindre over till reproduktion. Den livshistorie-stra­
tegi som gel' flest avkommor som nar reproduktiv 
alder kornmer att oka i frekvens allteftersom genera­
tionerna gar. 

Tidigare hal' forskare som sysslat med detta am-
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nesonu'ade framst undersokt hur overlevnad oeh 
framtida reproduktion paverkats av t.ex . haeknings­
tid, kullstorlek, ruvningsbeteende oeh arbetsinsats 
under matningsperioden. I en farsk avhandling tar 
nu Christel' Hemborg upp ytterligare en aspekt, 
tidigare mer eller mindre negligerad, som paverkar 
individers avvagningar under haekningen, namli­
gen ruggningen. Det ar faktiskt sa, skriver Clu'ister, 
attruggningen ar en av de mestkravande aktiviteter­
na under en tagels arseykel , bade vad det galler tid 
oeh energiatgang. Det ar inte bara sa att sjalva 
fjadersyntesen ar kostsam; ruggning medfor oeksa 
forsanu'ad fOrmaga att halla varmen oeh att flyga. 
Det sen are viktigt bade nar det galler att leta efter oeh 
fanga by ten oeh nar det galler att sjalv undga att bli 
ett byte! Dessutom ar den arliga fornyelsen av fja­
derdrakten av fundamental betydelse for en individs 
overlevnad. Antingen behover faglar en fraseh fja­
derdrakt for att klara av en anstrangande flyttning 
eller fOr att klara av en likaledes anstrangande vinter 
pa vara nordliga breddgrader. 

Christel' hal' studel'at haekning oeh ruggning hos 
svartvit flugsnappare (Ficedula hypoleuca) oeh hos 
halsbandsflugsnappare (F albicollis). Han hal' inte 
bara studerat den svartvita flugsnapparen i trakterna 
kring Uppsala utan oeksa gjort jamforelser med 
populationer dels i sjodistriktet i England oeh dels i 
Abisko. Halsbandsflugsnapparen studerades pa sodra 
Gotland . Bada arterna utfOr i prineip en komplett 
ruggning i haekningsonu'adena innan de gel' sig ut pa 
sin hostflyttning. Ruggningen infaller direkt efter 
haekningsbestyren, eller till oeh med overlappande 
med dessa. Detta overlapp mellan ruggning oeh 
haekning gar som en rod trad genom hela avhand­
lingen oeh utgor den fundamentala avvagning mel­
Ian att reprodueera sig oeh att overleva (det senare 
genom att skaffa sig en hogkvalitativ fjaderdrakt) 
som ar huvudtemat fOr avhandlingen. Ruggningen, 
som startar med att de innersta handpennorna slapps , 
tar sju till atta veekor i ansprak fOr de bada arterna. 

Clu-ister borjar med att fraga sig hur faglar som 
haekar pa nordliga breddgrader hinner med att bade 
haeka oeh rugga under den korta sommaren i dessa 
ormaden. Eftersom haekningen ar svar att kompri­
mera, tankte sig Clu-ister att faglarna skulle kunna 
vinna tid genom att oka overlappet mellan haekning 
oeh ruggning. Men aven logiska fOrutsagelser visar 
sig sla fel ibland. Haekande taglar i Uppsala oeh 
Abisko skiljde sig inte at nar det gallde overlapp 
mellan haekning oeh ruggning. Christel' menar att 
det antagligen ar sa att ett stort haeknings-ruggnings 
overlapp ar aUtfOr kostsamt, t.ex. genom att ruggan­
de fOraldrar har svart att hinna med att mata sin a 
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ungar ordentligt, ett antagande som undersoks nar­
mare senare i avhandlingen. Om inte vara nordliga 
hackare kan vinna tid genom att flytta fram starten 
fOr ruggningen kan de kanske vinna tid i andra andan 
av ruggningsperioden? Det ar just vad de verkar 
gora. Det visar sig narnligen att nordJiga hackare 
avbryter ruggningen pa hackningsOlID'adena, flyttar 
med en del gamla fjadrar kvar och istallet forsatter 
ruggningen nar de kommit fram till overvintrings­
oIID·adena. Denna strategi har sakert ocksa kostna­
der men kanske inte sa stora som skulle bli foljden av 
ett stort overlapp mellan hackning och ruggning. 

For att ytterligare undersoka overlappet mellan 
hackning och ruggning, manipulerade Christer tid­
punkten fOr klackning genom att flytta hela aggkul­
lar mellan tva holkar med olika beraknad klack­
ningsdag. Pa detta satt klackte en del kullar tidigare 
an vad fOraldrarna beraknat och andra senare an 
beraknat. Har skulle man kunna tanka sig att fOrald­
rar som far sin hackning forsenad skulle starta sin 
ruggning tidigare under hackningen an andra forald­
rar. Detta visade sig vara sant men bara for honor. 
Hanar, som generellt hal' ett mycket stOrre overlapp 
mellan hackning och ruggning, verkade pabolja sin 
ruggning vid ett visst stadium i hackningen oavsett 
nar pa sasongen detta intraffade. Honorna daremot 
uppvisade ett stOrre overlapp ju senare pa sasongen 
de hackade. Proportionen agg som gay upphov till 
flygga ungar visade sig ocksa vara lagre fOr fOrsena­
de kullar. Ett rimligt antagande ar da att det stOlTe 
ruggnings-hacknings overlappet fran honornas sida 
i sad ana kullar paverkade matningsintensiteten ne­
gativt med farre overlevande ungar som fOljd. 

Antaganden som det har ovan maste naturligtvis 
testas. Detta gjorde Christer genom att sjalv manipu­
lera overlappet mellan ruggning och hackning ge­
nom att rycka bort de tva innersta handpennorna pa 
bada vingarna nagra dagar efter klackningen. Pa 
detta satt efterliknade Clu'ister en tidig igangsattning 
av ruggning och kunde fOlja konsekvenserna av 
detta. Manipulerade fOraldrar var i sanu'e kondition 
efter hackningen an omanipulerade kontrollfOrald­
rar. Troligtvis paverkades fOraldrarnas formaga att 
mata sina ungar eftersom nastan flygga boungar 
ocksa hade samTe kondition om de matats av " rugg­
ande" fOraldrar. Kondition har i tidigare studier visat 
sig vara viktig for ungarnas chans att overleva till 
nasta hackningssasong, sa ocksa i denna studie. 
Bada dessa senare studier tyder alltsa pa att det ar 
kostsamt, i form av farre overlevande ungar, att 
rugga under hackningsperioden. Denna kostnad sat­
ter troligen ocksa granserna for hur stort ruggnings-
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hackningsoverlappet kan vara aven om man rakar 
hacka pa nordliga breddgrader. 

Clu'ister avslutar avhandlingen med att ge sig i 
kast med problematiken runt konsskillnaden i rugg­
nings-hacknings overlappet. Till exempel uppvisa­
de i genomsnitt 41 % av alla hackande svartvita 
flugsnappare i Abisko ett ruggnings-hacknings over­
lapp medan sa var fallet for endast 25 % av honorna. 
Inte nog med att hanarna bOIjar rugga tidigare an 
honorna, ca 25 % overgav sina honor innan hack­
ningen var slutfOrd. A yen i kullar dar hanarna over­
gay sina matningsbestyr paverkades inte reproduk­
tionsframgangen. Detta antyder att honorna kom­
penserar fOr bortfallet av hanarnas matningsinsats 
och darmed tvingas dra ett tyngre lass i sadana 
kullar. Det visade sig ocksa att dessa hard-jobbande 
honor paboljade sin ruggning sen are an honor som 
hade hjalp av sina hanar, alltsa en avvagning mellan 
hackning och ruggning som i detta fall tippar over 
mot en stOrre insats under hackningen. Enligt "teo­
rin" ska detta betyda att honorna tvingas investera 
mindre i ruggningen med reducerad overlevnad som 
foljd. Detta visar sig ocksa vara fallet. Hanar har 
generellt den hogsta overlevnaden, foljt av honor 
som har hjalp av en oruggande hane, fOljt av honor 
som har hjalp av en ruggande hane och varst av alIt 
honor som inte har nagon hanlig hjalp aIls dar ingen 
av de 23 honorna i denna grupp overlevde till nasta 
sasong. Detta visar att en tidig tippning av avvag­
ningen fran hackningsinsats mot egen overlevnad 
och alltsa tidig ruggning fran det ena konet, i det har 
fallet hanen, kan fa svara konsekvenser fOr overlev­
naden hos det andra konet. Troligen beror samban­
det mellan ruggning och overlevnad pa att en lag 
ruggningsinvestering i tid och energi inte racker till 
fOr att producera hogkvalitativa fjadrar. 

Christer Hemborg hal' pa ett enkelt och elegant satt 
lyckats belysa en viktig del av faglars livscykel och 
hur olika avvaganden, bade egna och andras, paver­
kar reproduktionsframgang och overlevnad. Det sags 
att god forskning, vid sidan av att besvara garnla 
fragor, ska generera nya fragor. Jag kan bara konsta­
tel' a att Clu'ister lyckats utomordentligt med bada 
dessa uppgifter. Det ar bara och hoppas att Christer 
kommer att fortsatta sin forkarbana och da ge sig i 
kast med tier OlID'aden inom detta intressanta amnes­
OlID'ade. Till exempel varfOr hanar och inte honor 
bOljar rugga fOrst och varfOr honor ar villiga att 
arbeta hardare om de hal' en hane som mer tanker pa 
sitt eget valbefinnande an familjens framtid . 

JAN-AKE NILSSON 
Ekologiska institution en, LlInds lIniversitet 
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Forum 

Forwn ar en ny avdelning i Ornis Svecica SOln valkomnar inlagg av de lnest skilda slag, SOln 
inte passar SOln uppsatser eller korta rapporter av jorskningskaraktal: Var inte raddjor att 
ta upp rUlgot amne som ar relevant jar den undersokande ornitologin eller ornitologernas 
jorutscittningar.for att bub-iva sin verksCllnhet! Debattera garna ocl(sa resultat SOln presen-
terats tidigare i tidskriftens jorskningssektionel: Gar du in i en redan pagaende debatt sa 
lnaste ditt inlagg vara konstruktivt, d. v.s. tillfora nagot nytt oeh inte bara vara lned- eller 
l1wthall i debatten. Gar "Forwn" till en intressant, levande oeh spannande avdelning! 

Maste alit vara Hitt och ga snabbt? 

pAR SANDBERG 

Jag hal' tagit del av Peter Feuerbachs inHigg i Ornis 
Svecica 8(1998):53 och vill gora en del kommenta­
reI'. 

Jag al' inte biolog, men kanske kan kalla mig 
amatOrforskare inom ornitologi, trots att jag inte ar 
sarskilt begeistrad i varken tabeller eller statistik. 
Ornis Svecica tar jag med ett visst intresse del av 
(aven om jag inte begriper allt som star dar). 

Troligen ar det manga fler an Peter Feuerbach som 
hamnat "mitt emellan" nar det galler tillhorigheten 
inom fagelskadandet. Har man intresse utOver sam­
landet av olika fagelarteriraser pa olika stallen vid 
vis sa tider O.S.V. , och samtidigt inte attraheras av 
Ornis Svecicas innehall kan det bli sa. For, vem in om 
SOF ar as till? (fOr det til" ju en SOF-tidning). 
Troligen ar den fOr svar och "traig" for att locka den 
redan fascinerade amatOren till djupare studier av 
faglar pa fritiden . (Vad val' det fOr ovrigt fOr fel pa 
gamla VF? Jag tyckte den holl en god klass med fin 
variation, oeh ett format som val' betydligt mer 
lasvanligt an nuvarande.) 

Ar det da allvaret och seriositeten som shammer 
bort fagelslddare till undersokningar pa fritiden 
Saint den " trakiga" redovisningsform som Ornis 
Sveeiea bestar av, med avsaknaden av amatOrforsk­
ningsresultat pa svenska? 

Ja, kanske det. Men jag vill peka pa nagra andra 
saker ocksa. 

loom utbildningsvasendet, dar jag verkat i ca 20 

ar, haver fler och fler att allt man skalllara sig skall 
vara roligt. Det skall ocksa vara latt och ga snabbt. 
Kunskapsinhamtande och traning far inte ta emot, 
momenten skall vara korta och glattiga och stokas 
undan snabbt (om det inte galler klubbidrotten, dar 
ovning och Mer ovning accepteras av utOvarna fOr att 
na resultat!). 

Idag galler alltsa att uppna hastighet i det man gor, 
inte begrunda langsamt sa att beslut man tar blir 
vettiga. Tempot i kontakten mellan manniskor okar 
oavbrutet med teknikens hjalp och vi bryter mer och 
mer och allt of tare mot takten i allt biologiskt liv. Det 
liv som obonhorligen haver en viss tid for olika 
moment. Men det ar ju inte speciellt opportunt att 
exempelvis sitta och bevaka/studera en hackplats 
fOr pilgrimsfalk, "dar handel' ju inget speciellt" -
eller att gneta en inventeringsrunda i Ammarnas 
eller i Fagelsangsdalen i Skane dar resultaten skall 
tolkas och analyseras och salunda later vanta pa sig. 
Den tidigare tontighetsstampeln pa fagelslddare tror 
jag till stor del bottnar i detta, att vi "naturintressera­
de" stannade upp, tittade pa och fascinerades av det 
"langsamma" biologiska livet, medan var omgiv­
ning skyndade vidare in i den som dom uppfattade, 
modern are varlden. 

Det galler salunda att vara igang hela tiden, fornya 
och fOrflytta sig - och dar hal' tagelslddningen till 
stor del ocksa hamnat. Fenomenet kanns for ovrigt 
igen pa flera andra omraden i samhallet. 

Problemet med att rekvirera deltagare till vara 
ideella fagelfOreningar (galler aven fotboll, segling 
m.m.) trorjag delvis bottnar i samma sak. 1960-70-
talens generositet ar till stor del borta. Nu galler det 
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istallet att satsa pa sig sjalv, halla sig informerad i det 
snabbinIarande samhallet. 

Amatarforskning, att i lugn och ro njuta, ta del och 
lara av djur- och vaxtlivet passar inte in har. Och 
vmje gang jag laser en ledare i nagon av fageltid­
skrifterna sa betonas om och om igen behovet av 
engageradeforeningar inom fagelskydd, grundat pa 
kunskap som vi erhallit genom tragna inventeringar, 
forskning pa olika plan m.m. (se senaste VF:s ledare 
6-7/98). Detta gfu- inte ihop, med tanke pa den 
utvecklinglinriktning som det s.k . slcadandet har 
tagit. 
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Ornis Svecica eller "det snabba" och rorliga ska­
dandet? Maste det bli det ena eller det andra Peter 
Feuerbach? Aterigen, jag fOrstar inte vad det var for 
fel pa gamla VP. 

Jag tror alltsa att bade fagelskadarens och Ornis 
Svecicas problem bottnar i nagot mer komplext an 
bara taglar. 

Ptir Sandberg, Bokstigen 14, 432 32 Varberg 
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