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Effekten av daligt vader pa grasiskans Carduelisflammea 
hackning ett bjorkfrofattigt ar i sodra Lappland 

BODIL NYSTROM & HANS NYSTROM 

Abstract 

The number of breeding Common Redpolls in montane birch 
forests is shown to be subject to great fluctuations. Peak years 
have coincided with a superabundant seed crop of the montane 
birch. The connection between the breeding of the Redpolls 
and the birch seed crop has been studied since 1979 in the 
Ammamiis area in Swedish Lapland. In 1988 there was a very 
low abundance of birch seeds, yet the density of the Redpolls 
during the breeding season was quite high. Here we present 
some observations on the breeding success of Redpolls in this 
year. The study is based on observations at 21 nests of 
Common and Arctic Redpolls. Only 3 of 12 pairs that started 
to breed just before or during a six days period with cold and 

Det ar viiI kant att grasiskans Carduelis flammea fOre­
komst i fjallbjorkskogen underkastas stora fluktuatio­
ner. Studier som sedan 1963 har bedrivits vid Ammar­
nas i sodra Lappland har belyst mojliga mekanismer 
bakom dessa bestandsvaxlingar. Toppar (1968 oeh 1971) 
har sammanfallit med en ovanligt rik frosattning hos 
bjorken foregaende AT. Blomningen sker i fjallbjork­
skogen pa fOrsommaren, varpa fruktema snabbt ut­
veeklas. Frana ar sedan tillgangliga fOr faglama anda 
fram till nasta fOrsommar, antingen i traden eller ned­
fallna pa marken. Vid rik tillgang pa denna stapelfOda 
kan danor grasiskoma tidigt samlas oeh overvintra i 
haekningsomradet, oeh de kan inleda haekningen i god 
kondition oeh med obegransade fodoresurser (Enemar 
& Nystrom 1981). 

Tanken har frarnkastats att det aven mellan topp­
aren finns en samstammighet mellan bjorkfrotillgang 
oeh grasiskfOrekomst. For att kartlagga detta sam band 
utfors sedan 1979 i Ammamas systematiska matningar 
av bjorkblomningens intensitet. Erfarenhetema fran de 
fOrsta aren (1979-1982) tyektes med en fOrbluffande 
precision bekrafta antagandet att det finns ett direkt 

rainy weather bred successfully. The other pairs postponed 
egglaying (2) or deserted their clutches (7). All pairs that had 
completed egglaying more than two days before or started the 
egglaying after the cold period were successful. In years with 
a good supply of birch seeds no such effects of bad weather 
have been recorded during the early period of the breeding. 
Our observ at ions show how vulnerable the Redpolls are to bad 
weather when the seed crop is poor. The adult Redpolls 
probably switched to an insect diet, which was hard to main­
tain when the weather became cold and rainy. 

Radii Nystrom & Hans Nystrom, Palkettviigen 15, S-424 38 
Angered, Sweden 

samband mellan tillgangen pa bjorkfro oeh fOrekom­
sten av grasiskor (Enemar m. fl. 1984), men under 
senare ar, da grasiskans tathet varierat pa en ganska lag 
niva, har overensstammelsen varit mindre pAtaglig. 
Inom vida ramar finns det anda skal att betrakta bjork­
blomningens omfattning som en prediktor fOr mangden 
haekande grasiskor under nastfOljande ar. 

Vi har i en tidigare artikel (Nystrom & Nystrom 
1987) beskrivit undersokningsomradet vid Ammamas 
oeh metodiken fOr vart arbete. Ett problem som dar 
presenterades ar att grasiskor oeh snosiskor haekar sida 
vid sida i fjallbjorkskogen, oeh att det dessutom fore­
kommer faglar med intermediart utseende som inte 
sjalvklart kan hanfOras till den ena eller andra formen 
Ufr Molau 1985, Knox 1988). Sa har det varit varje ar 
sedan 1985 da vi inledde systematisk natfangst. In­
tryeket hittills ar att de avvikande siskoma inte haekar 
i par med typiska grasiskor, vilket tyder pa att det 
handlar om tva olika arter. Vi har emellertid annu inte 
upptaekt nagra skillnader i ekologi oeh haekningsbio­
logi mellan de tva formema oeh danor behandlas de i 
det fOljande gemensamt. 
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Tabelll. Hackningsresultat fOr grAsiska Carduelisflammeaflammea och snosiska C. hornemanni exilipes i Ammarnas 1988. 

Breeding results of Common Redpolls Carduelis flammea flarnmea and Arctic Redpolls C. homemanni exilipes at Ammarniis 
in 1988. 

Hackning pAborjad 

Onset of breeding 

< 7 juni < 7 June 
val innan kylan 
before the cold 
period 

7-14 juni 7-14 June 
strax fOre eller 
under kylan 
just before or 
during the cold 
period 

> 15 juni > 15 June 
efter kylan 
after the cold 
period 

Antal pAborjade Antal fullfoljda 
bon hackningar 
No. of nests No . of completed 
where breeding breedings 
had started 

6 6 

12 3 

5 5 

Antal overgivna Antal uppskjutna Andelen 
bon hackningar klackta agg (%) 
No. of No. of postponed Hatching 
abandoned nests breedings success (%) 

0 0 100 

7 2* 25 

o o 100 

* IngAr ocksA i "efter kylan". ls also included in the category" after the cold period". 

Observationer under hackningssasongen 1988 

Under 1987 noterades den klart Hi.gsta blomningsinten­
siteten hittills i bjorkskogen vid Ammarnlis (Andersson 
1988). Under en februarivecka 1988 da vi genomforde 
vinterinventeringar i omradet observerades inte en enda 
grasiska. Men nlir vi startade sommarens verksamhet 
under den forstajuniveckan var det gott om grasiskar i 
fjlillbjorkskogen. De tlithetssiffror som erholls genom 
L UVRE-projektets provyteinventeringar och protokoll­
gangar visade att tlitheten fOr grasiska visserligen var 
langt under'invasionsarens siffror men utgjorde ett av 
de hogsta vlirdena for "normalaren" (Enemar i brev), 
Nlitfangsten gay under en dryg manad 178 faglar, av 
vilka andelen snosiskor och "intermedilirer" utgjorde 
ungefliT 20 %. 

Somrnaren 1988 inleddes med sol och vlirme under 
den fOrstajuniveckan. Den 9 juni slogvlidretom; under 
sex dygn blev det mycket kallt med nattfrost och tidvis 
piskande regn, ibland med inslag av sno. Den 15 juni 
kom vlirmen tillbaka med ett Stabilt och langvarigt 
hogtryck. Lovsprickningen i bjorkskogen inleddes i 
slutet av den forsta perioden med vlirme men stannade 
sedan upp, och den egentliga bladutvecklingen~kedde 
fOrst nlir vlirmen atervlinde den 15 juni. 

Vlidervlixlingar av denna typ lir inte ovanliga i 
fjlilltraktema. Ett liknande omslag skedde ijuni manad 
det rika grasiskearet 1971, da en vlirmebolja vid ma­
nadsskiftet eftertrliddes av ett kraftigt koldinbrott. Vi 
har inte tidigare iakttagit att grasiskoma i nagon stOrre 
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omfattning paverkats av vliderskiftena sa att de i detta 
skede avbrutit hlickningen och overgivit sina bon. Det­
ta intrliffade emellertid 1988 .. 

Grasiskan genomfor enligt vara observationer sin 
hlickning pa mycket kart tid. Bobyggnaden tar under 
gynnsamma forMllanden bara ett par dagar, varpa 
honan genast borjar vlirpa. Ruvningen inleds efter 
andra eller tredje ligget. Sedan ligger honan hart pi!. 
boet/liggen och matas av hanen under hela ruvnings­
perioden som omfattar cirka elva dygn. 

I sex av de bon vi fann 1988 hade honoma redan 
borjat ruva nlir kylan kom. Dessa parvar uppenbarligen 
motiverade att fullfOlja hlickningen. Vlirmen kom till­
baka just nlir kllickningen var aktuell och hlickningen 
kunde avslutas framgangsrikt. 

De par som inte hunnit borja ruva fore koldperioden 
uppvisade slimre resultat. Av tolv par som paborjat 
hlickningen strax fOre eller under kylan uppskot tva 
ligglliggningen tills vlirmen atervlint. Av de aterstaende 
overgav sju sina bon. Det var fraga om hlickningar i 
olika stadier, alltifri!.n flirdigbyggda bon, dlir ligglligg­
ningen uteblev, till fullagda kullar. Endast tre par fick 
ut sina ungar. Tva av dessa kan betraktas som grlinsfall, 
da de kommit igang relativt tidigt och vid koldutbrottet 
just skulle paborja ruvningen. Det aterstaende paret var 
salunda unikt i det att det inledde ligglliggningen mitt 
under koldperioden och fullfOljde hlickningen. 

Nlir sedan vlirmen aterkom den 15 juni tog hlick­
ningama fart pa nytt. Honoma i de tva par som skjutit 



Tabell 2. Sammanstallning av relationen mellan frOfada och avrig fOda i strupsacksprov frAn boungar av grAsiska Carduelis 
flammeaflammea och snosiska C. hornemanni exilipes i Ammamas. Proven togs dA aldsta ungen i kullen var 6-8 dagar. 

Relation between seeds and animalfood items insamplesfrom the throat cavity of Common Redpoll Carduelis flammea flammea 
and Arctic Redpoll C. homemanni exilipes nestlings at Ammarniis. Samples were taken when the oldest nestling was 6-8 days 
old. 

AI Antal bon Antal bjorkfron Ovriga fron Animalie- K vot mellan antal fron och 
ekvivalenter * animalieekvivalenter 

Year No. of nests No. of Birch seeds Other seeds Animal Ratio of no of seeds and 
equivalents * animal equivalents 

1971 13 1442 102 1432 1:0.92 

1972 4 150 239 1: 1.6 

1981 164 139 1:0.84 

1985 10 113 912 1 :8.l 

1986 5 17 487 1:29 

1987 5 163 678 1:4.2 

1988 8 26 20 663 1:14 

* Animalieekvivalenten iiI en enhet som bygger pA en grov uppskattning av energiinnehAliet i den animaliska fOdan efter storlek 
pA bytesdjuren. 

The animal equivalent is a unit based on an estimation of the energy content of the animalfood and the size of the prey. 

upp sin hackning borjade omedelbart varpa den 16 resp 
17 juni. Ytterligare tre bon patraffades dar agglagg­
ningen startat 21-23 juni. AlIa dessa hackningar blev sa 
langt vi kunde fOlja dem (till och med 4 juli)'framgangs­
rika (Tabell 1). 

Diskussion 

Det stora antalet avbrutna hackningar 1988 samman­
hangde troligen med de speciella fOrMllanden som 
gallde for fodotillgangen detta ar. I avsaknad av sin 
stapelfOda bestaende av bjorkfro var siskoma hanvisa­
de till att ata insekter. 

Att detta var fallet betraffande ungamas uppfOd­
ning star helt klart. Matprover tagna 23 juni - 2 juli fran 
ungamas strupsackar vid 5-7 dagars alder visade en 
total dominans av insektsfoda. Aven under "normal a" 
fOrhallanden spelar insekter en viktig roll fOr ungamas 
uppfodning under den forsta botiden (Enemar & Ny­
strom 1981). Det ar dock endast under speciella om­
standigheter (t. ex. ett utbrott av matarlarver, Epirrita 
sp, 1985) som insektsfodan dominerat sa starkt som 
1988 (Tab ell 2) . 

De vuxna faglama ater sannolikt i huvudsak bjork­
fron aven under sommaren. Under 1988 tvingades av 
alIt att doma aven de att MIla till godo med insektsfOda. 
Under den kalla perioden var aktiviteten hos de befint­
liga insektema lag. Hanens mojlighet att i denna situa­
tion samla tillrackligt med foda at sig sjalv och sin 
ruvande hona blev uppenbarligen en flaskhals i hack­
ningen. Vi kunde under de kyliga dagama se grasiskor 

som plockade sporkapslar av mossor, en foga energirik 
kost som maste betecknas som nodfOda. 

Att bristen pa bjorkfro i kombination med insekts­
fodans varierande tillganglighet forklarar hackningens 
fOrlopp 1988 framgar vid en detaljgranskning av hack­
ningsutfallet. Medelkullstorleken detta bjorkfrOfattiga 
ar var 4,6 ± 0,51 (SD, N = 16), betydligt lagre an 
normalar, da medelkullstorleken i Ammamas har varit 
4,9 (Enemar & Nystrom 1981; i detta medeltal ingar 
inte topparens siffror som ar betydligt hogre) . Kullstor­
leken brukar hos grasiskan, liksom hos manga andra 
fagelarter, minska allteftersom sasongen fortskrider 
Ufr Klomp 1970). En jamfOrelse mellan hackningama 
under de tva varma periodema 1988 visar pa ett motsatt 
forhallande: medelkullstorleken fOr den forsta perio­
den var 4,4 ± 0,52 (N = 10) och for den andra perioden 
4,8 ±. 0,45 (N = 5 bon). Den rika tillgangen pa insekter 
i slutet av sasongen tycks ha varit avgorande for hack­
ningsutfallet. 

Den relativt talrika forekomsten av gra- och sno­
siskor i Ammamas sommaren 1988 var ovantad och 
visar att man utanfor de riktiga topparen inte all tid kan 
ralma med nagot enkelt samband mellan bjorkfrotill­
gangen och de hackande siskpopulationemas tathet. 
Det aterstar att visa vilka ytterligare faktorer som 
paverkar grasiskans bestandsdynamik. Nar det galler 
hackningens genomforande visar iakttagelsema fran 
1988 pa grasiskans sarbarhet ett ar da det ar ont om 
bjorkfro. De riktar ocksa uppmarksamheten pa insekts­
tillgangens betydelse som en kompletterande fOdokal­
la, inte bara for ungamas uppfodning-, utan ocksa for de 
gamla faglama. 
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Summary 

Effects of bad weather on the breeding of the Redpoll 
Carduelis flammea in a year with a poor birch seed 
crop in southern Lapland. 

The breeding of the Common Redpoll Carduelis flammea 
flammea in the montane birch forests is subject to great 
fluctuations. These fluctuations have been studied in the 
Ammamas area (65°58'N, 16°17'E) in Swedish Lapland 
since 1963. Two peak years (1968 and 1971) coincided with a 
superabundant seed crop of the montane birch after a very rich 
flowering during the preceeding season. To study this connec­
tion the birch cathin frequency has been systematically esti­
mated since 1979 (Enemar et al. 1984). 

In 1987 we recorded the lowest frequency of birch cathins 
since the start. Hence, few Redpolls were expected in the 
breeding season of 1988. The density index estimated from 
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study plot and line transects censuses was, however, one of the 
highest for "normal years" (peak years excluded). This indi­
cates that, except for peak years, there is no simple relation 
between the density of Redpolls and the birch cathin frequen­
cy of the preceeding year. 

Common and Arctic C. hornemanni exilipes Redpolls 
both breed in the study area (Nystrom & Nystrom 1987) but 
never in mixed pairs. We have not found any significant 
differences in the behaviour and breeding biology between 
these two forms. Therefore, data from both forms are pooled 
and treated identically. 

The summer of 1988 started with sunshine and warmth 
during the first week of June. On the 9th the weather changed 
and became very cold. On the 15 th the warmth came back with 
a stable high pressure. The breeding season of the Redpolls 
started during th'e first warm period. The females had begun to 
incubate in six of 21 nests studied before the cold spell and 
they all completed their breeding successfully, partly due to 
warm weather returning just at hatching. 

The twelve pairs which did not start incubating before the 
cold period reached inferior results. Seven pairs deserted their 
nests completely. The breeding had reached different stages 
ranging from nests just finished but empty to nests with a 
completed cluch. Two pairs postponed the egg-laying until the 
warmth came back. Only three of these twelve pairs bred 
successfully. Two of these were just at the onset of incubation 
at the commencement of the cold. Thus, only one pair started 
egg'-laying cJuring the cold period and ended its breeding 
successfully, 

After the warmth returned on the 15 of June the breeding 
went ahead, The females which had postponed their breeding 
started the egglaying quite promptly, Another three nests were 
observed where egglaying started on the 21st - 23rd of June. 
All these late breedings were successfull. 

The mean clutch size in 1988 was 4,6 ± 0.51 SD (N = 16), 
a value much lower than the mean, 4.9, for "normal years" in 
Ammamas (Enemar & Nystrom 1981). The clutch size of the 
Redpolls usually decreases as the season progresses, as does 
the clutch size of many other bird species (Klomp 1970). In 
1988 the result was the opposite as the mean clutch size for the 
first warm period was 4.4 ± 0.52 SD (N = 10) and for the 
second period 4.8 ± 0.45 SD (N = 5). 

The great amount of interrupted early breedings was 
probably caused by the bad supply of birch seeds in combina­
tion with cold weather. In the absence of birch seeds the adults 
were restricted to insect diet. The activity of the insects was 
low during the cold period. 
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Migration pattern of Finnish Bean Geese Anser fabalis 

LEIF NILSSON & MATII K. PIRKOLA 

------------------ Abstract 

From 1978 through 1988, 539 Bean Geese were marked with 
neck collars in the Oulu and Lapland districts of northern 
Finland. Forty-eight percent of these birds were later seen 
outside Finland, mainly in South Sweden, forming the basis of 
this analysis of the migration patterns of Bean Geese from 
Finnish breeding areas. The Finnish Bean Geese arrived in 
Sweden mainly during October and early November, the 
majority of them staying in South Sweden in normal winters, 
migrating to the SW in cold periods. Geese from both Lapland 
and the Oulu districts were found in all staging areas in South 
Sweden but in different proportions. In spring, the Geese were 
found in the same staging areas as in autumn. They were rarely 
found on the western shores of the Gulf of Bothnia, indicating 
that the main crossing to and from Finland is over the Aland 

Introduction 

Bean Geese wintering in western and northwestern 
Europe are generally divided into two diiferent groups: 
the Taiga Bean Goose Anser f. Jabalis inhabiting the 
forest areas of northern Fennoscandia and NW Soviet 
Union, and the Tundra Bean Goose Anser f. rossicus 
breeding in the tree-less tundras of the western parts of 
the Soviet Union (Litzbarski 1974, Ogilvie 1978, Van 
Impe 1980, Van den Bergh 1985, Filchagov et a11985, 
Huyskens 1986, Rutschke 1987). The geese, breeding 
in Fennoscandia and staging in Sweden, belong to the 
Jabalis type, whereas rossicus occurs in South Sweden 
only in small numbers (Persson 1990). Counts during 
autumn show that the majority oftheJabalis population 
is found on staging areas in southern Sweden, peak 
counts amounting to 75 000 individuals (Nilsson 1988a, 
1991). 

The general pattern of the Bean Goose migration in 
the Baltic area has been discussed earlier on the basis of 
the Nordic neck-banding programme (Lampio 1984, 
Nilsson 1984a, 1989, Pirkola & Kalinainen 1984, Tveit 
1984, Nilsson & Pirkola 1986). When comparing our 
results with the results of neck-banding of Bean Geese 

Sea. The results support the assumption that there are three 
populations using South Sweden for staging in the non­
breeding season: (A) A western population wintering in Jut­
land and Britain, probably breeding in Swedish Lapland, (B) 
A population from Russian breeding areas that leaves Sweden 
early in the autumn, probably to eastern Germany or Poland, 
and finally (C) Finnish and possibly West Russian populations 
that winter in SkAne and leave Sweden for Denmark and the 
Netherlands only in severe winters. 

L. Nilsson , Department of Ecology, Ecology Building, 
S-223 62 Lund, Sweden. 
M. K. Ph'kola, Game Research Department, Abohusviigen 8, 
SF-00930 Helsinki, Finland. 

in the former GDR (Litzbarski 1979) we found that the 
Nordic and the East German marked Bean Geese, 
respectively, had entirely different migration patterns 
(Nilsson & Pirkola 1986, see also Huyskens 1986, Van 
Impe 1987). The Taiga Bean Geese migrates south 
through the Nordic countries, whereas the Tundra Bean 
Geese migrates east of the Baltic Sea through eastern 
Germany. 

In a previous report (Nilsson & Pirkola 1986, see 
also Nilsson 1989) we split the Bean Geese passing 
Sweden into three groups: 

A. Birds resting in western Sweden during autumn 
and leaving for Denmark in winter. During spring this 
group migrates north via inland staging areas at Osten 
and Kvismaren and then continues north along the 
Bothnian coast of Sweden. Spring numbers at Osten 
and Kvismaren were roughly equal to the numbers 
counted in spring staging areas along the west Bothnian 
coast, the time-table of the migration lending further 
support for this interpretation (N i lsson & Persson 1984). 

B. Geese that stage in the Takern - Smaland -
Skane region and leave the country early in the autumn 
with the first frost, and then most probably migrate 
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Fig. 1. Autumn (triangles) and winter (dots) observations of neck-banded Bean Geese from marking places in Lapland (A) and 
Oulu (B) districts of northern Finland (dots with stars). Observations in the three large staging areas in South Sweden (TAkern, 
NE and SW SkAne) are marked with large dots (for details see Fig. 2). 

Observationer hOst- (trianglar) och vinter-(prickar) av halsmarkta sadgassfran markplatser i Lappland (A) och Oulu (B) Ian 
i norra Finland (svarta prickar med stjarna). Observationer pa de tre stora rastplatserna i sodra Sverige (Takern, NE och SV 
Skilne) markeras med storafyllda cirklar (for detaljer se Fig. 2). 

south to the northern parts of eastern Gennany or 
Poland. This group probably migrates north on the 
eastern side of the Baltic. 

C. Birds staging in the same general areas as B, but 
remaining in South Sweden as long as the weather 
conditions in winter are benign. In very cold winters 
they migrate southwest to Denmark, western Gennany 
or the Netherlands. These geese apparently return north 
through Sweden in spring. 

Since the studies started in 1977 a marked change 
in the distribution of staging Bean Geese within Swe­
den occurred (Nilsson 1988a, 1991). October numbers 
in SW Scania have been decreasing, whereas Novem­
ber numbers have remained on the same level. During 
the same period the number of Bean Geese staging 
further north in South Sweden (especially at Lake 
Takern) has increased, at the same time as new staging 
areas have been established. 
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Against this background it is of great interest to 
compare the detailed migration patterns of Bean Geese 
from different parts of the breeding area to see whether 
the patterns observed in th~ staging and wintering areas 
can be related to the occurrence of geese of different 
origin. The Finnish marking programme offers such an 
opportunity as the catching of Bean Geese has been 
undertaken in two widely separated breeding areas: 
Finnish Lapland and the Oulu district. In this paper we 
analyse the observations of theese neck-banded geese 
with the aim to elucidate the detailed use of the staging 
and wintering areas. Detailed studies of site tenacity 
and turnover rates for Bean Geese using SW Skane, 
southern Sweden, as a staging and wintering area has 
been reported in a companion paper (N ilsson & Persson 
1991). 



Table 1. Monthly distribution of observations of neck-banded Bean Geese from Finnish Lapland (198 marked) made outside 
Finland 1979/80-1988/89. Staging areas in Sweden are kept separate or grouped according to province. One observation for 
each individual and month and area included. Number of individuals that have been seen at least once in the different areas are 
shown as total and per cent of the total marked. Total number of individuals seen outside Finland is 97 (49 % of those marked). 

M anadsfordelning av observationer av siidgiiss miirkta ifinska Lappland 1979/80-1988/89 (198 miirkta)fran omrilden utanfor 
Finland. Rastplatser i Sverige redo visas antingen separat eller landskapsvis. En observation per individ, man ad och lokal 
redo visas. Dessutom anges antal individer som vid atminstone eft tillfiille setts i de olika omradena bade sam summa ach i 
pracent av antalet miirkta. Tatala antalet individer sedda utanfor Finland iir 97 (49 % av de miirkta). 

AreaiLocality Sep Oct Nov Dec 
Omrilde 

Sweden Sverige 

Norrbotten 0 0 0 0 
Viistmanland 0 0 0 0 
Kvismaren 0 0 1 0 
H jiilstaviken/ Alstasjon 0 0 0 0 
Osten 0 0 2 0 
TAkem 1 30 7 0 
Halland 0 0 1 0 
SmAiand 0 6 9 1 
NE SkAne 0 1 17 7 
SW SkAne 0 13 52 47 

Other countries Andra liinder 

Denmark 0 0 0 0 
East Germany 0 0 0 0 
West Germany 0 0 0 1 
The Netherlands 0 0 0 0 

Material and methods 

Traditional ringing had yielded few recoveries of Bean 
Geese from the Nordic countries. There were some 
recoveries available from ringing of moulting geese in 
northern Norway (Tveit 1984) and from ringing of 
wintering geese in the Netherlands (Perdeck & Clason 
1980) but in common with traditional ringing most 
recoveries were from the hunting seasons. 

A Nordic Bean Goose Programme was therefore 
initiated in 1975 aiming at marking Bean Geese in 
breeding areas in Finland, moulting areas in Norway 
and staging areas in South Sweden with individually 
coded neck collars that could be identified from a 
distance in the field. The method had already been used 
on Bean Geese in the former DDR for some years 
(Litzbarski 1979). The Nordic Programme was termi­
nated in 1980. The results were reported by Nilsson 
(1984a); see also Lampio (1984), Pirkola & Kalinainen 
(1984) and Tveit (1984). 

Neck-banding of Bean Geese in Finland started in 
1978 (Pirkola & Kalinainen 1984, Nilsson & Pirkola 
1986) and continued after the termination of the Nordic 
programme at various breeding localities in Finnish 
Lapland and Oulu county (Fig. 1). In this paper we 
include birds marked through the summer of 1988 and 
observed before 30 June 1989. In all, 341 individuals 

Jan 

0 
0 
0 
0 
0 
0 
0 
0 
6 

25 

3 
1 
0 
5 

Feb Mar Apr May Total % seen 
Summa % sedda 

0 0 1 2 2 
0 0 1 0 1 + 
0 2 1 0 4 2 
0 0 5 0 5 3 
0 5 2 0 5 3 
0 2 6 1 45 23 
0 0 0 0 1 + 
1 3 6 0 13 7 
2 12 5 0 32 16 

37 8 1 0 66 33 

4 4 0 0 7 4 
0 0 0 0 1 + 
0 0 0 0 1 + 
0 1 0 0 8 4 

were marked in the province of Oulu, and 198 were 
marked in the Lapland localities. All Bean Geese were 
marked with orange neck collars with three digit codes. 
From 1987 onwards the design of the collars was 
changed, which improved readability significantly. 

Regular searches for neck -banded Bean Geese were 
organized on all important staging and wintering areas 
in South Sweden from the arrival of Bean Geese in the 
autumn until they left in the spring. A large number of 
Bean Geese were also checked in connection with other 
studies, especially in Sk;\ne. Moreover, a network of 
observers was established in important staging and 
wintering areas in other countries. Detailed maps of the 
staging areas in Sweden are found in Nilsson & Persson 
(1984). 

Results 

Forty-eight percent of the 341 Bean Geese marked in 
the Oulu district produced 1265 readings (on average 8 
per goose reported), whereas 49 % of the 198 Bean 
Geese from Lapland yielded 530 readings (5 per goose 
reported) . In all, 54 % of the Bean Geese not reported 
shot in Finland in the season of banding produced 
observations outside Finland. Moreover, 706 observa­
tions were reported without the code numbers:--
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Table 2. Monthly distribution of observations of neck-banded Bean Geese from the district of Oulu, Finland (341 marked) made 
outside Finland 1979/80-1988/89. Staging areas in Sweden are kept separat~ or grouped according to province. One observation 
for each individual and month and area included. Number of individuals that have been seen at least once in different areas are 
shown as total and per cent of the total marked. Total number of individuals seen outside Finland is '166 (48 % of those marked). 

Manadsfordelning av observationer av sddgdss (341) mdrkta i Oulu ldn i Finland 1979/80 -1988/89 fran omrGden utanfor 
Finland. Rastplatser i Sverige redo visas antingen separat eller landskapsvis. En observation per individ, manad och lokal 
redovisas. Dessutom anges antalet individer som vid atminstone eft tillfdlle sefts i de olika omrddena bade som summa och 
procent av antalef markta. Totala anfalet individer sedda utan/or Finland ar 166 (48 % av de markta). 

Area/Locality Sep Oct Nov Dec 
OmrGde 

Sweden Sverige 

Tamnaren 0 0 0 0 
Kvismaren 0 1 8 0 
H jalstaviken/ Alstasjon 1 0 0 0 
Osten 0 2 2 0 
T1\.kern 4 113 30 1 
Halland 1 0 1 0 
SmiHand 0 1 1 0 
NE SkAne 0 9 34 33 
SW SkAne 0 42 103 79 

Other countries Andra lander 

Estonia 1 0 0 0 
Denmark 0 0 1 1 
East Germany 0 1 0 1 
West Germany 0 0 0 0 
The Netherlands 0 0 0 0 

Autumn migration 

Few autumn observations of neck-banded geese have 
been obtained from Finland outside the marking areas, 
but a number of birds have been shot during the hunting 
season (Fig. 1). Most Bean Geese seem to migrate 
through the western part of Finland, reaching Sweden 
via the Sea of Aland. There is however one observation 
from eastern Finland and one from the south coast that 
together with one record from Estonia indicate a more 

Table 3. First observations at T1\.kern of Bean Geese marked in 
Finnish Lapland and Oulu districts. Chi 2 = 5.2, n. s. 

Forsta observationer vid Tdkern av sddgass markta ifinska 
Lappland och Oulu Ian. Chi 2 = 5, 2, ej signifikant. 

Month, 10 days period Lapland Oulu 
Manad,10-dagarsperiod 

September I 1 4 
October I 3 20 

II 22 41 
III 25 45 

November I 4 10 
II 1 4 

III 0 1 
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Jan 

0 
0 
0 
0 
1 
0 
0 

44 
53 

0 
3 
0 
1 
1 

Feb Mar Apr May Total % Seen 
Summa % Sedda 

0 0 8 0 8 2 
0 5 0 0 12 4 
0 0 4 0 5 1 
0 7 5 1 12 4 
0 1 18 0 90 26 
0 0 0 0 1 + 
4 1 1 1 8 2 

13 16 6 0 71 21 
61 19 5 0 121 35 

0 0 0 0 1 + 
4 6 0 0 8 2 
3 0 0 0 5 1 
1 0 0 0 2 + 
2- 1 0 0 4 1 

easterly migratory route into the Baltic republics. Also, 
one bird marked in SW Skane was recovered in Latvia 
during autumn migration in a later year. From the Baltic 
states the geese may either follow the eastern Baltic 
coast or cross the sea to Sweden. 

The first Finnish Bean Geese arrive in Sweden in 
September and especially in early October. Very few 
observations of neck-banded geese have been obtained 
from Sweden before October (Tables 1 and 2). During 
October and November large numbers have been re­
ported from resting places in South Sweden (Figs. 1 and 
2), especially from the three main staging areas Takern, 
NE and SW Skane. The number of neck-bands read at 
Takern is lower than the number read in SW Skane, 
even though the peak autumn population at Takern is 
much higher (Nilsson 1988a). The difference is proba­
bly due to the more intensive observations carried out 
in SW Skane but also to the more difficult conditions 
for observation at Takern, where the geese generally 
feed in larger fields further away from roads than in SW 
Skane. 

The earliest neck-banded Bean Geese were report­
ed from Takern in the last third of September but the 
median arrival was in the second third of October for 
geese from Oulu and in the last third of October for 
geese from Finnish Lapland (Table 3). Among the 



Table 4. First observations at staging areas in SW and NE Skme of Bean Geese marked in Finnish Lapland and Oulu districts . 

Forsta observationer pa rastplatser i SW och NE Skane av sadgass markta ifinska Lappland och Oulu Ian . 

Month and 10 days period NE SkAne 

Manad och 
lO-dagarsperiod 

Lapland Oulu 

October I 0 4 
II 0 0 

III 1 4 
November I 6 12 

II 3 7 
III 3 9 

'December I 1 6 
II 1 3 

III 1 7 

earliest arrivals at Takern, geese from Oulu dominated 
markedly. Twenty-four out of 125 geese from the Oulu 
district seen at Takern arrived during the period 21 
September - 10 October compared to 4 out of 56 from 
Lapland, the difference being significant (Chi 2 = 4.29, 
P < 0.05 , df = 1). 

The Bean Geese mainly left Takern during Novem­
ber. After that month few geese remained in Sweden 
north of Skane although a flock was seen at Takern in 
early January in the mild winter of 1989. Outside 
Sweden one observation from eastern Germany and 
three from Denmark (two without reading the codes) 
were the only ones reported before December with the 
exception of the recovery from Estonia in September. 

The first observations in Skane (both NE and SW) 
were made during the first ten-day period of October 
for geese from Oulu and in the second ten-day period of 
October for geese from Lapland (Table 4). The median 
arrival time for marked geese from both areas was the 
second third of November. For SW Skane the observa­
tions were split according to whether there were earlier 
observations on other Swedish staging areas or not. 25 
out of 56 (45 %) Oulu geese that had been seen at other 
localities in the same season before their arrival in SW 
Skane were seen before the last third of November 
compared to 67 out of 102 (66 %) that had not been 
seen; the difference was significant (Chi 2 = 6.58, P < 
0.02, df = 1). No such differences were found for geese 
from Finnish Lapland (Chi 2 = 0.56, n. s., df = 1). 

The number of staging Bean Geese in October in 
SW Skanehas decreased significantly since 1977 where­
as no such trend has been noted in November counts 
(Nilsson 1988a). The arrival data were therefore split 
into the two periods 1979-84 and 1985-88. First 

SW SkAne 
Seen in other areas SW Scania first 
before SW Skme staging area 
Sedd pa andra lokaler SW Skane forsta 
fore SW Skilne rastplats 

Lapland Oulu Lapland Oulu 

0 0 0 3 
0 0 5 7 
3 1 5 3 
1 3 9 14 
7 21 15 40 
7 13 7 11 
1 4 4 13 
2 11 9 9 
0 3 1 2 

arrivals of Oulu geese were significantly later in the 
second than in the first period, whereas no such differ­
ence was found for Lapland geese (Table 5). 

Comparing the monthly patterns of occurrence in 
the three main staging areas, no significant differences 
were found between geese from Oulu and Lapland in 
Takern and SW Skane, whereas the patterns were 
significantly different in NE Skane (Tables 1 and 2; 
Chi 2 = 17.3, P < 0.01, df = 8). In NE Skane, the highest 
number of geese from Oulu was found in January but 
from Lapland in November. 

Use of autumn staging areas 

Bean Geese from the two marking districts in Finland 
were seen at all staging areas in South Sweden during 

Table 5. First observations in SW SkAne of Bean Geese from 
the two districts in northern Finland during the first and last 
years of the study. 

Forsta observationer i SW Skilne av sadgassjran markplat­
serna iLappland och Oulu Ian i norraFinland underdeforsta 
och sista undersokningsaren. 

Lapland Month 
Manad 79 - 84 85 - 88 

October 
November 
December 

10 
31 
16 

Chi 2 for difference 

3 
15 
6 

between periods 0.52 n. s. 
Chi 2 for skillnad 
mel/an perioderna 

Oulu 
80 - 84 85 - 88 

11 5 
13 87 
9 33 

25 .95 P < 0.001 
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Fig. 2. Number of marked Finnish Bean Geese seen on staging areas in South Sweden during the autumn (numbers in squares) 
together with the numbers seen on more than one locality during the same season (numbers in circles on arrows between areas) . 
One observation per area and season included for each individual. Map A = marked in Lapland, Map B = marked in Oulu district. 
The most important staging areas (squares) are A SW SkAne, B NE SkAne, C SmlUand, D TAkem, E Osten, F Kvismaren and 
G Hjiilstaviken. 

Antal markta finska sadgass sedda pa rastplatser i sadra Sverige under hasten (antal i fyrkanter) tillsammans med antalet 
sadgass sedda pa mer an en tokal samma sasong (antal i cirklar pa pilar mellan lokalerna) . En observation per omrade, sasong 
och individ. Karta A = markt i Lappland, kartaB = markt i Oulu Ian. Kvadraterna utmarker de viktigaste lokalerna, A SW Skane, 
B NE Skane, C Smaland, D Takern, E Osten, F Kvismaren och G Hjiilstaviken. 

- autumn migration (Tables 1 and 2). But the geese from 
Oulu and Lapland showed a significantly different 
distribution among the eight main staging areas (Fig. 2; 
ChF = 18.1, P < 0.003, df = 7). More observations of 
geese from Lapland than from Oulu were made in 
SmiHand, whereas the opposite tendency was noted in 
NE Skane. On the other hand, in SW Skane and at Lake 
Takem the number of observations were in proportion 
to numbers marked. 

Comparing the two main areas of Skane (Table 6), 
a significantly higher proportion of geese from the 
Oulu district than from Lapland was found in NE Skane 
during January - February, whereas no such differen­
ces were found for the autumn and spring periods. 

The majority of the Bean Geese probably utilized 
more than one staging area in Sweden during autumn/ 
winter (Fig. 2) and probably stayed for a period at 
Takem, where recent peak counts of up to 45 000 out of 
a Swedish total of 60000 - 75000 have been made in 
October (Nilsson 1988a, 1991). Of the geese read at 
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Takem, 54 % were later seen in SW Skane. Of the geese 
seen both at Takern and in SW Skane, similar propor­
tions in both staging areas came from Lapland and 
Oulu. On the other hand, 16 % of the Oulu geese but 
only 4 % ofthe Lapland geese seen at Takern were later 
in the season found in NE Skane (Chi 2 = 4.59, P < 0.05, 
df = 1). Some of these birds were, however, seen in NE 
Skane during spring migration. Considering the vastly 
different chances of a goose being seen and read in 
Skane and Takern (intensive field work in SW Skane 
versus observations mainly during weekends at Takern 
and more difficult conditions for observations in the 
latter area) itseems probable that a very high proportion 
of the marked geese staging in Skane had actually also 
been staging at Takem. 

No marked Bean Geese seen at Osten, Kvismaren 
and Hjiilstaviken, i. e. the three more northerly autumn 
staging areas, were later seen at Takem, but some of 
them were later seen in Skane in the same season. No 
marked birds were reported from both Kvismaren and 



Table 6. Number of neck-banded Bean Geese from Lapland 
and Oulu seen in different parts of Ski\.ne during different parts 
of the year. One observation per individual, period and area 
included. 

Antal halsmarkta sadgass fran Lappland och Oulu Ian sedda 
i olika delar av Skilne under olika delar av sasongen. En 
observation per individ, period och omrade ingar. 

Part of Ski\.ne Sep - Dec Jan - Feb Mar - May 
Del av Skilne Lapland Oulu Lapland Oulu Lapland Oulu 

NE Ski\.ne 16 48 
NE+SW Ski\.ne 2 9 
SW Ski\.ne 77 157 

Chi 2 for 
difference 
Chi 2 for 
skillnaden 

2.32 n.s. 

3 
2 

30 

39 
2 

53 

9.56 P < 0.02 

14 20 
o 0 
9 25 

1.64 n.s. 

Osten in the same season. Finally, no marked geese 
reported from the staging areas in the province of 
SmaIand had been seen on staging areas further north in 
the same season, but some of them were later seen in 
Skane. There are field observations of Bean Geese 
migrating south through the province of bstergotland 
without staging at Takem (T. Tyrberg in litt.). 

Wintering areas 

Skane formed an important winter area for Bean Geese 
from Finland with total January populations amounting 
to about 25 000 - 30 000 individuals in normal winters 
(Nilsson 1988a). In cold winters most of these birds left 
Skane probably for areas to the southwest. 

Observations of neck-band~d geese in the months 
December - February were generally made in Skane 
and in areas further to the SW (Denmark, West Germa­
ny and the Netherlands) (Tables 1 and 2). Observations 
in the staging areas in Smaiand were made during the 
mild winters of 1988 and 1989, when spring migration 
was well under way already in February. 

Most observations of neck-banded Bean Geese 
(76 %) southwest of Sweden occurred during cold 
winters (mean January temperature at Malmo < - 2°) as 
is shown in Table 7, which also includes observations of 
geese caught with cannon nets in SW Skane in 1977-
1980 and neck-banded geese that could not be read (if 
it could be excluded that they had also been reported as 
read). The geese from SW Skane can be included in the 
analysis as they most certainly belong to the Finnish 
breeding population (Nilsson 1984a, 1989, Nilsson & 
Pirkola 1986). 

During the first cold winter, 1978/79, no less than 
23 individuals out of a possible maximum of 114 were 
noted in countries to the southwest. The relatively cold 
winters of 1982 and 1985 produced only few observa-

Table 7. Number of neck-banded }jean Geese seen in different countries southwest of Sweden in winter. Bean Geese marked 
in SW SkAne and Bean Geese whose neck collars were not read (if there was no risk of double counting) are also included. Each 
individual included once per winter (no individuals being reported from two countries during the same winter). The table also 
shows the estimated number of marked individuals available for observation in the population with an estimated annual mortality 
of 40 % (Nilsson unpubl). Moreover January mean temperatures for Malmo, south Sweden are shown. 

Antal halsmarkta sadgass observerade i olika lander sydvast om Sverige under vintern. Sadgass markta i SkGne samt sadgass 
dar numret ej kunnat lasas (om risk for dubbelrakning ej foreligger rinnefauas ocksa. VOlje individ medraknad en gang per 
vinter (observationer av samma individfran tva lander en och samma vinter saknas). Tabellen visar ocksa uppskattat antal 
markta i bestandet med en arlig dodlighet pa 40 % (Nilsson opubl). Dessutom visas medeltemperaturernafor Malmo ijanuari. 

Winter Estimated number Denmark West Germany The Netherlands France Mean temperature 
of marked in population 

Vinter Uppskattat antal Danmark Vasttyskland N ederla nderna Frankrike M edeltemperatur 
markta i {!.o{!.ulationen 

1978n9 114 4 8 10 1 -3.8 
1979/80 106 6 1 4 0 -2.6 
1980/81 136 5 0 4 0 -0.7 
1981/82 112 4 1 2 0 -3.4 
1982/83 135 4 0 0 0 4.8 
1983/84 110 1 0 1 0 1.3 
1984/85 112 6 0 3 0 -5.2 
1985/86 125 2 0 4 0 - 1.0 
1986/87 121 17 1 7 0 -5.9 
1987/88 150 0 0 0 0 3.5 
1988/89 159 0 0 0 0 4.6 
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Fig. 3. Spring observations (March - May) of neck-banded Bean Geese from Lapland (A) and Oulu district (B) in northern 
Finland. Observations in the three main staging areas in South Sweden are marked with large dots (for details see Fig. 4.). 
Observations from the Finnish breeding areas have not been included. 

Varobservationer (mars - rna}) av halsmarkta sadgass fran Lappland (A) och Oulu Ian (B) i norra Finland. Observationer pa 
de tre stora rastplatserna i sodra Sverige markeras med storafyllda cirklar (for detaljer se Fig. 4.). Observationer fran definska 
hiickningsomradena har e} medtagits. 

tions southwest of Sweden, whereas 25 were noted 
during the very cold winter of 1987. The distribution 
pattern of the observations was markedly different in 
the 1978/79 and 1986/87 winters. In the first of these 
winters only few remained in Denmark, whereas the 
majority was found there during the second winter. For 
the difference between Bean Geese seen in Denmark 
and those seen in the Netherlands and West Germany 
during these two winters, see Table 7 (ChF= 11.8, 
P<O.OOI, df =1). 

The number of observations was too small to study 
possible differences in the distributions of geese from 
Oulu and Lapland in the areas south of Skane. In Skane, 
during normal winters, there was however a marked 
difference in their distribution. Eighty-five % of the 
Lapland geese seen in Skane during January - February 
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were noted only in the SW, whereas this proportion for 
the birds from Oulu was only 57 %, the difference being 
highly significant (Table 6). NE Skane is thus appreci­
ably more important for geese from Oulu than for geese 
from Lapland. Of the 41 geese marked in Oulu and 
wintering in NE Skane no less than 12 had been seen in 
SW Skane in December of the same season, moving 
northwards already in January as a response to mild 
winter weather. 

Nearly all marked Finnish Bean Geese observed in 
Denmark were seen in the southeastern part of the 
country (Fig. 1). Several of these birds were also seen 
in SW Skane before arriving in Denmark. A number of 
neck-banded Bean Geese have also been seen in Jut­
land but only three of them were with certainty marked 
in Finland. 



Fig. 4. Number of marked Finnish Bean Geese seen on staging areas in south Sweden during the spring (numbers in squares) 
together with the number of Bean Geese seen on more than one locality during the same season (numbers in circles on arrows 
between areas). One observation per area and season included for each individual. A = marked in Lapland, B = marked in Oulu 
district. 

AntaL markta finska sadgass sedda pa rastpLatser i sodra Sverige under varen (antaL i fyrkanter) ti/lsammans med antaLet 
sadgass sedda pa mer an en LokaL under samma sasong (antaL i cirkLar pa piLar meLLan omradena). En observation per omrade, 
sasong och individ har medtagits. A = markt i LappLand, B = markt i OuLu Lan. 

Spring migration 

Bean Goose spring migration starts early. In mild years 
some marked geese were seen in staging areas in 
Sm,\land already in February, but the main spring 
migration started in March (Tables 1 and 2). Most geese 
had left the staging areas in South Sweden by late April. 
In mild winters a movement from SW SkAne to the 
northeast was noted already in December and January 
(12 Oulu birds mentioned above). 

During spring migration the geese were encoun­
tered in the same staging areas in South Sweden as 
during autumn migration (Figs. 3 and 4). In the first 
years of the study, Hjtilstaviken, Kvismaren and Osten 
were almost exclusively used in spring, but in later 
years they had become important in autumn as well. 

In spring, a number of observations of both Lapland 
and Oulu geese were obtained from the western part of 
Finland indicating a gradual northward migration with 
important staging concentrations in the Liminka area in 
Oulu county and, at least for geese from the Oulu 
marking areas, also in the county of Vasa. On the other 

hand, only two geese marked in Lapland and none 
marked in the Oulu district were read on the Swedish 
side of the Bothnian Bay even though a significant 
northward migration of Bean Geese is found there. 

As in autumn, a number of Bean Geese were noted 
on more than one staging area during the same spring 
season indicating a gradual northward migration with 
birds staging in different areas for periods of varying 
length (Fig. 4) . No significant differences were found 
in the pattern of use of different spring staging areas by 
geese from the two marking districts (Chi 2 = 10.4, 
P=O.10, df= 6). 

Discussion 

The general pattern of migration for Finnish Bean 
Geese fits well with group C, i. e. staging in south 
Sweden and staying for the winter when the weather 
permits, otherwise leaving for the SW. Observations of 
neck-banded Bean Geese in south Sweden presented 
here show that the majority of them remained until 
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December or January if not staying the entire winter. 
Thus they are present in South Sweden at least another 
month after the main autumn exodus of Bean Geese that 
occurs before mid-December (Nilsson 1988a). 

Observations from eastern Germany of Bean Geese 
neck-banded in Finland are few. As extensive marking 
programmes have been running in eastern Germany for 
long periods it could be expected that many more 
observations should have been reported if larger num­
bers of Finnish Bean Geese migrated there. The Bean 
Geese leaving the Swedish staging areas early (group 
B) thus apparently came from more easterly breeding 
areas and did not include any marked birds. 

The westerly migrating group (A) is most probably 
not recruited from the Finnish breeding areas consid­
ered here. Some Bean Geese from Finnish Lapland 
certainly take this route as indicated by two observa­
tions during spring migration on the Swedish side of the 
Gulf of Bothnia. Many more marked Bean Geese have 
been seen here on spring migration but in those cases 
where the codes could be read they had been marked in 
staging areas in SW Skane (Nilsson 1984a, 1989, 
Nilsson & Pirkola 1986). A few of the Bean Geese 
marked in SW Skane have also been seen in breeding 
areas in Swedish Lapland in addition to a larger number 
being seen in north Finnish breeding areas. Moreover a 
few Finnish birds were seen without having their codes 
read. The A group is thus probably recruited from 
Swedish breeding areas and the western part of Finnish 
Lapland. 

There has also been new evidence that Bean Geese 
from western breeding areas in Sweden migrate west. 
A new moulting place was recently found in the south­
ern part of Swedish Lapland (Eriksson & Henricsson 
1990). Neck-banding of some individuals from this 
area showed a migration to wintering grounds in Eng­
land via staging areas in Jutland in Denmark, whereas 
some individuals migrated to SW Skane (A. Andersson 
unpubl., Parslow-Otsu 1991). 

During the early part of the study (Nilsson & 
Persson 1984), Kvismaren and Osten were mostly used 
only as spring staging areas, the numbers of geese being 
similar to the numbers migrating north along the coasts 
of the Gulf of Bothnia (group A). In later years, as a part 
of the changes in the autumn distribution of Bean 
Geese in South Sweden (Nilsson 1988a), Kvismaren 
and Osten have also been established as autumn staging 
areas of increasing importance. Finnish Bean Geese 
use both these areas in autumn but in spite of this there 
has been very few observations on the Swedish west 
coast or in Jutland. Observations of marked individuals 
instead indicate that they mostly fly to Skane after 
leaving Kvismaren and Osten. 

Also the spring totals at Osten and Kvismaren have 
increased in recent years, and observations of marked 
Finnish Bean Geese show that in spring these areas are 
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used also by geese of group C and not, as in the earlier 
part of the study, mainly by geese of the western 
segment (group A). 

It is possible that a large proportion of the geese 
with changed habits comes from the Oulu district as a 
significant delay of the arrival in SW Skane in recent 
years was found only for this group (Table 5). It may 
however be noted that geese from both marking dis­
tricts in Finland occur in the new autumn staging areas. 
Thus, Bean Geese from FinLand arrive in Sweden 
mainly in the province of Uppland passing the Sea of 
Aland. They then distribute themselves over the stag­
ing areas in the northern part of South Sweden with the 
majority at lake Tlikern but with increasing numbers 
using the other new ly established staging areas. A small 
number of these geese apparently migrate directly to 
staging areas in the province of Smaland. Whether 
some of them go directly to Skane through Sweden is 
unknown. Observations of Finnish marked Bean Geese 
in NE Skane, seen shortly before on Bornholm or in SW 
Skane early in the same autumn, may rather indicate 
arrivals directly over the Baltic. 

Later in autumn most Finnish Bean Geese leave the 
staging areas north of Skane, and in December they 
concentrate in Skane, where they stay for the winter if 
it is not too cold. Movements of Bean Geese of the 
fabalis type into the Netherlands have been reported 
during cold winters (Van den Bergh 1985), when neck­
banded geese from Finland and Sweden have been seen 
there. The majority of Bean Geese wintering in the 
Netherlands does however come from more easterly 
areas (Smit & Burgers 1987). A high proportion of the 
geese staging north of Skane has regularly been seen in 
Skane later in the season but there is little evidence of 
individuals using different staging areas north of Skane 
in the same season (one marked individual after the 
period considered in this paper). There is on the other 
hand a considerable exchange of individuals between 
the staging areas in SW and NE Skane. 

The Finnish Bean Geese use the same staging areas 
in spring as in autumn, the spring staging areas on the 
Swedish Bothnian coast apparently being only rarely 
used (probably only birds from Finnish Lapland). In 
spring the geese leave the wintering areas in SW Skane 
early and move to NE Skane, where spring counts have 
generally yielded much higher figures than autumn 
counts (Nilsson 1979, 1981, 1984b, 1986, 1988b, 1991). 
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Sammanfattning 

Flyttningsmonsfer hos finska siidgiiss Anser fabalis 

1975 startade halsmlirkning av sadgass pii rastplatser i SkAne, 
ruggningslokaler i Norge samt hackningsornriiden i Finland 
inom ramen for ett nordiskt projekt med syfte att i detalj 
kartlagga rorelsemonstret hos de nordiska sadgassen. Sedan 
detta avslutades (Nilsson 1984, 1989, Tveit 1984, Nilsson & 
Pirkola 1986) har mlirkningama fortsatt i de finska hacknings­
omriidena. I denna rapport summerar vi de observationer av 
halsmarkta sadgass som erhiillits fram till och med juni 1989. 

Material och Mefodik 

Mlirkningama i Finland startade 1978 och till och med som­
maren 1988 hade 341 individer mlirkts i Oulu Ian och 198 i 
finska Lappland (Fig. 1 och 3). Samtliga sadgass mlirktes med 
orange halsringar med trestallig kod. 

Regelbundna kontroller av rastande flockar i sodra Sverige 
organiserades. Viktiga ornriiden genomsoktes speciellt i sam­
band med mAnatliga inventeringar. Tatare kontroller organise­
rades pii flera lokaler. Dessutom hade ett intemationellt kon­
taktnat organiserats. Totalt kontrollerades 48 % av de 341 
sadgassen friin Oulu Ian vid sammanlagt 1265 tillflillen, med­
an 49 % av de 198 sadgassen frAn Lappland kunde av lasas vid 
530 tillfallen till och med juni 1989. Dlirutover rapporterades 
706 observationer utan avlast nummer. 
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H ostflyttning 

FA observationer erholls frAn Finland utanfor markornrAdena, 
men ett antal individer rapporterades skjutna. Fynden tyder pA 
flyttning efter Finlands vastkust och passage over Alands hay 
till Sverige , men ett par observationer fOreligger oster om 
Ostersjon (Fig. 1). Flertalet sadgass an lander till Sverige i 
oktober (Tabell loch 2). FrAn oktober och november fOrelig­
ger ett betydande antal avlasningar frAn rastplatser i sodra 
Sverige (Fig. loch 2). F6rstaobservationema av sadgass 
under hosten inom de tre viktigaste rastornrAdena i Sverige 
framgAr av Tabell3 -5. I SkAne anlande sadgass frAn Oulu Ian 
signifikant senare under 1985-88 jamfOrt med 1980-84, 
medan sAdana skillnader saknades for gass frAn Lappland. 

Sadgass frAn bAda markomrAdena i Finland observerades 
pA samtliga rastlokaler i sodra Sverige, men i signifikant skilda 
proportioner. SAlunda sAgs i SmAland proportionellt fler sad­
gass frAn Lappland an frAn Oulu, medan forhAllandet var det 
omvanda i NE SkAne (se aven Tabell 6). Flera sadgass obser­
verades pA mer an en rastlokal i sodra Sverige (Fig. 2). SAlunda 
observerades 54 % av de sadgass som setts vid TAkem senare 
samma sasong i SV SkAne. Inga av de gass som rastade vid 
Kvismaren och Osten noterades vid TAkem samma host, 
medan Atskilliga semue sAgs i SkAne. 

Vinteromrdden 

SkAne ar ett viktigt vinteromrAde fOr sadgass frAn Finland, 
medan fA sadgass sAgs langre norrut i landet efter december. 
VinterbestAndet i SkAne uppgAr till 25 - 30000, vilka i huvud­
sak flyttar mot SV under kalla fOrhAllanden (Tabell 7). Den 
kalla vintem 1978/79 noterades merparten av sadgassen i 
Holland, medan merparten endast flyttade till Danmark 1986/ 
87. 
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Vdrjlyuning 

VArstracket startar tidigt. Vissa Ar har gassen nAtt SmAland i 
februari (Tabell loch 2). Milda vintrar konstaterades flera 
markta sadgass flytta frAn SV till NE SkAne redan i december 
och januari. 

Under vArflyttningen besoker sadgassen samma lokaler 
som under hostflyttningen (Fig. 3 och 4). PA den finska sidan 
noteras betydande ansamlingar i bl. a. LiminkaornrAdet i trak­
ten av Oulu. Observationer av finska sadgass pA den svenska 
sidan av Bottenviken ar sparsamma. 

Diskussion 

Tidigare urskildes tre grupper av sadgass i Sverige pA basis av 
observationer av halsmarkta gass samt inventeringar (Nilsson 
1984,1988,1989, Nilsson &Pirkola 1986): (A) Engrupp som 
passerar vastra Sverige och flyttar till Danmark. Under vAren 
flyttar dessa norrut via Osten, K vismaren och svenska Botten­
havskusten; (B) En grupp som rastar vid TAkem och i SmAland 
och SkAne, och som lamnar landet troligen mot ostra Tyskland 
eller Polen i samband med kallare vader i november; (C) En 
grupp som rastar i samma ornrAden som B under hosten, men 
som stannar i landet tills vintem tvingar bort dem, varvid de 
flyttar mot SV (hArda vintrar). 

Grupp C harror frAn de finska hackningsomrAdena och 
omfattar enligt riikningama ca 25 000 - 30 000 individer, me­
dan gruppen B fOrmodligen harror frAn ostligare omrAden. 
Detta fOrklarar det ringa antalet markta gass frAn Finland i 
foma DDR om hosten och vintem. De markta sadgass som 
setts i SkAne har dessutom funnits kvar i SkAne IAngt efter den 
stora utflyttningen under senhosten. 

Resultaten frAn senare Ar fOrstarker den bild som erholls 
tidigare. Under de senaste Aren har dock Kvismaren och Osten 
i betydande omfattning aven utnyttjats som hostlokaler sam­
tidigt som lokalemas betydelse som vArlokaler okat. Dessa 
gass torde ocksA harrora frAn Finland (grupp C). 



ORNIS SVECICA 1:81-92, 1991 

Selection and exploitation of feeding areas by staging and 
wintering geese in southernmost Sweden 

LEIF NILSSON & HAKON PERSSON 

Abstract 
Bean Geese and Canada Geese preferred high-energy food 
(spilled grain, sugar-beet spill, potatoes and carrots) in au­
tumn. When harvested fields were ploughed or when the 
ground was frozen, the geese grazed winter cereals. During 
periods with deep snow most of the Canada Geese utilized 
rape sticking up through the snow. In spring, both species fed 
op. sprouting grass on permanent pastures. Such pastures were 
also heavily utilized by Bean Geese during mild periods in late 
winter. White-fronted Geese primarily used winter cereals 
and grassland. Marked changes in agricultural practices have 
occurred in southern Sweden contemporarily with the popula­
tion increase ill the Bean Goose. Mechanical harvesting has 

Introduction 

During recent decades the goose populations of Swe­
den and other parts of Europe have increased markedly 
(e. g. Ogilvie 1978, Owen 1980, Madsen 1987, Rut­
schke 1987). For example, the number of Bean Geese 
Anser fabalis (Latham) staging in southern Sweden 
during autumn increased from about 20 000 in the late 
fifties and early sixties to about 60 000 in the late 
seventies (Nilsson & Persson 1984, Nilsson 1988). 
Similarly, the White-fronted Goose Anser albifrans 
(Scopoli) increased in southernmost Sweden in parallel 
with the European winter population. During the same 
period the breeding population of the Greylag Goose 
Anser anser (L.) in southern Sweden increased from 
200 - 300 pairs in the early sixties to about 2 000 pairs 
in the early eighties (Nilsson 1982), and the Canada 
Goose Branta canadensis (L.), introduced into Sweden 
about 1930, reached about 3 000 breeding pairs in 1982 
(Fabricius 1983). 

All European goose species except the Greylag and 
the introduced Canada Goose breed in the far north, 
where no noticeable habitat changes have occurred in 
recent years. Therefore explanations for the marked 

provided abundant spill of sugar beet, potatoes and carrots, 
serving as a high-rated food source for geese in autumn. 
Distance to the roost was also an important factor influencing 
field choice. Flying distances of up to 14 krn were noted both 
for Bean and Canada Geese, although mean distances were 
much shorter. SW SkAne could probably support larger stag­
ing populations. During the last 10 years only a small propor­
tion of suitable areas (36 % of 1 X 1 krn squares within flying 
distance of 14 krn of a roost) was used by feeding Bean Geese. 

L. Nilsson & H. Persson, Department of Ecology, Ecology 
Building, S-223 62 Lund, Sweden 

increase in goose populations have been sought in the 
staging and wintering areas in southern and western 
Europe, where the Greylag and Canada Geese also are 
to be found. This marked increase in goose populations 
has generally been ascribed to changes in agricultural 
methods and to a decrease in hunting intensity. 

By analysing ringing data for three goose popula­
tions wintering in western Europe, Ebbinge (1985) was 
able to document that a marked decrease in mortality 
was associated with the increase in numbers. In the 
Baltic-N orth Sea population of the White-fronted Goose 
and a population of the Dark-bellied Brent Goose 
Branta b. bernicla (L.) the increases coincided with 
marked hunting restrictions. The situation was less 
clear in the British-Icelandic population of the Pink­
footed Goose Anser brachyrhynchus (Baillon) where 
decreased mortality was suggested to be partly due to 
improved feeding conditions during winter (Fox et al. 
1989). 

An improvement ofthe feeding conditions on agri­
cultural land in the staging and wintering areas has been 
suggested as being one of the reasons for the marked 
increases in goose populations. A number of studies 
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have also been undertaken to analyse the exploitation 
of food resources by geese in different European coun­
tries (for summaries see Ogilvie 1978, Owen 1980, 
Rutschke 1987 and references below). The situation in 
south Sweden was studied by Markgren (1963) in the 
fifties but marked changes in both goose numbers and 
agricultural practices have occurred during the twenty 
years between our studies. 

In this study we have examined how agricultural 
areas in southern Sweden function as staging and 
wintering habitats for Bean Geese, White-fronted Geese 
and Canada Geese. More specifically we (1) compared 
the field choices ofthe different species, (2) quantified 
the use of different field types by geese, (3) evaluated 
the importance of various factors assumed to be in­
volved in feeding area selection in each of the species, 
(4) determined the extent to which the agricultural 
areas in southern Sweden can support increasing num­
bers of geese, and (5) against this background tried to 
determine if changes in agricultural practices could 
influence the goose populations. 

Study area 

The study was undertaken in SW Skane, the southern­
most province of Sweden; with extensive surveys cov­
ering the entire area used by staging and wintering 
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geese (Fig. 1). 

Fig. 1. Distribution of feeding 
areas (black) and roosts (stippled) 
used by staging and wintering 
geese in SW Skllile, southern­
most Sweden during 1977/78-
1986/87. The division into sub­
areas (assoCiated with specific 
roosts) is also shown. 

Furageringsomraden (svart) och 
sovplaiser (prickat) utnyttjade av 
rastande och overvintrande giiss 
i SV Skane 1977178-1986/87. 
Dessutom visas indelningen i del­
omraden (i anslutning till sov­
platserna) . 

SW Skane is an agricultural area characterized by 
large fields. Although clay soils predominate, sandy 
soils are also present in some important goose areas. 
The main crops grown are cereals, oilseed species 
(mainly rape) and, in some districts, sugar beet. A large 
proportion of the cereals (both wheat and rye) are sown 
in autumn, providing sprouting shoots for the geese. 
Oilseed crops are also autumn-sown to a large extent. 
Potatoes and carrots are grown on areas with sandy 
soils. Larger areas of permanent grassland occur around 
some lakes and along the coast at Foteviken (subarea 
D). 

Staging and wintering geese arrive in SW Skane 
after the cereal harvest at which time fields of stubble 
are available temporarily before being ploughed under 
later during autumn. In October root crops are harvest­
ed, and during November the harvested fields of sugar 
beet become available. By this time winter cereals and 
rape have started growing. Most of the sugar beet fields 
have been ploughed under by mid-December. The 
main field types remaining for the rest of the season are 
winter cereals, rape, perennial grassland and ploughed 
fields. The proportions of the total area represented by 
each of the field types in the two special study areas are 
shown in Tables 5 and 6. 

Several small and medium-sized lakes in SW Skane 
are suitable as roosting sites. Most of them are within 



the daily flight range of suitable feeding areas. The sea 
along the west coast is shallow, and the coast south of 
Malmo as well as some bays further north in the 
Oresund offer protected roosting sites. 

Material and methods 

The local distributions and field choices of staging and 
wintering geese were determined in connection with 
extensive mid-monthly counts in October-March 1977/ 
78 -1986/87. All areas known to be frequented by 
geese in SW Skane were covered. During these surveys 
all goose flocks located were counted and recorded on 
field maps together with information of the field types 
used. After the main roosts had been located, morning 
and evening flights were observed to ascertain whether 
all feeding areas had been found. 

In addition, intensive studies were undertaken in 
two areas (Fig. 1): an inland area centered around the 
lakes Vombsjon and Krankesjon (subarea M, mainly 
1977/78 -1980/81) and a coastal area at Oresund (sub­
area B-C, 1985/86 and 1986/87). The special study 
areas were thoroughly surveyed about twice a week 
during the season and the goose flocks recorded on 
large-scale field maps. At the beginning of the season 
the available field types were mapped, and any agricul­
turally related changes were noted. 

Staging and wintering populations 

Three species occurred in considerable numbers in SW 
Skane during the staging and wintering period: the 
Bean Goose, the White-fronted Goose and the Canada 
Goose. Moreover, the Greylag Goose was common in 
the area during early autumn, but left in early October 
as the other species arrived (L. Nilsson and H. Persson, 
unpubl.). 

The Bean Goose, which was the most common of 
the species, arrived in early October and stayed until 
late March or early April. Maximum numbers during 
the study reached as high as 24 000 individuals. Num­
bers varied depending on the severity ofthe winter with 
most geese leaving during the coldest periods. Over the 
study period (1977-1986), October populations in SW 
Skane showed a significant and steady decrease (Spear­
man r = - 0.72, P< 0.001, cf. Nilsson 1988), whereas 
populations in the other months merely fluctuated. This 
decrease in October is probably related to the corre­
sponding increase recorded at staging areas further 
north in Sweden, especially at Lake T3k:ern (Nilsson 
1988). 

Numbers of White-fronted Geese during October 
and November generally peaked at around 2000. Un­
usually high numbers were recorded in the autumn of 
1982. 

The Canada Goose, on the other hand, was a typical 
winter visitor in SW Skane, arriving in November and 

BEAN GOOSE 

Ocl Nov Dec 

WHITE-FRONTED GOOSE 

Ocl Nov Doc Jan Fob March 

CANADA GOOSE 

Ocl Nov Dec Jan Feb March 

Fig. 2. Field choice of Bean Geese, White-fronted Geese and 
Canada Geese in SW SkAne. Estimates are based on data 
obtained in midmonthly counts from 1977/78-1986/87. Val­
ues for field type were calculated on the basis of its proportion­
al contribution to the total count each month. Accumulated 
totals of geese (in thousands) are given above the columns for 
each month. 

Fa/tva/ for sadgass, b/asgass och kanadagass i SV Skcine 
baserat pa mittmanadsinventeri ngar 1977/ 78 -1986/ 87. Var­
denafor de olikafalttyperna baseras pa deras ande/ i summan 
for de olika manaderna. Ackumu/erade tota/summor (i tusen­
tal) for de olika arterna anges over va/je ko/umn. 
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Table 1. Field-type preferences of Bean and White-fronted Geese in the Vomb area (M, Fig. 1) 1977 n8-1980/81 according to 
Jacobs' index (Jacobs 1974): D = (r-p )/(r+p-2rp), where r is the proportion of geese in a given habitat type, and p is the proportion 
of the total area consisting of that habitat type. The index ranges from -1 (total avoidance) to + 1 (only one habitat selected). 

Siidgiissens och bliisgiissens fiilttypspreferenser i Vombomrlldet (M, Fig. 1) 1977/78-1980/81 enligt Jacobs index (Jacobs 
1974): D = (r-p )/(5 +p-2rp), diir r iir andelen giiss i eft givet habitat och p iir andelenav hela omradet som bestar avdet habitatet. 
1ndexet striicker sigfran -1 (totalt undvikande) till +1 (endast eft habitat utnyftjas) . 

Bean Goose Siidgas 

Oct Nov Dec Jan Feb Mar 

Grassland 0.27 - 0.79 - 0.72 - 0.28 0.62 0.62 
Griismark 

Winter cereals 0.14 0.21 0.67 0.54 -0.75 0.32 
Hostsiid 

Stubble fields 0.11 0.31 -0.27 0.78 -1.00 -0.18 
Stubb 

Sugar beet 0.14 0.91 -1.00 -1.00 -1.00 -1.00 
Sockerbetor 

Potatoes 0.47 0.18 0.84 0.66 0.87 0.52 
Potatis 

Rape fields -0.80 -1.00 -1.00 -1.00 -1.00 -0.97 
Raps 

Ploughed fields -0.76 -0.39 -0.48 -0.79 -0.28 -0.93 
Ploje 

December. During hard winters some Canada Geese 
left the province, but the proportion remaining was 
much higher compared with the Bean Goose. The 
Canada Goose in SW Skane increased markedly during 
the study period with maximum numbers as high as 
16900. 

9.5 112 4.5 5.9 0.8 2.9 2.2 1.4 

Oct Nov Dec Jan Feb March 

Fig. 3. Field choice of White-fronted Geese in homogenous 
flocks (left column in each pair) and in flocks mixed with Bean 
Geese (right column), based on mid-monthly counts in SW 
SUne in 1977/78 -1986/87. For a further explanation, see 
Fig. 2. 

Fiiltvalfor bliisgiiss i homogenaflockar (viinstra kolumnen i 
varje par) och i blandflockar med siidgiiss (hogra kolumnen) 
baserat pa mittmanadsinventeringar i SV Skdne 1877/78-
1986/87. Se vidare Fig. 2. 
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Apr Oct 

0.79 0.47 

-0.92 0.45 

-0.79 -0.36 

-0.82 

0.55 -0.29 

-0.97 -0.53 

-0.46 -0.88 

Results 

Field choice 

White-fronted Goose Bliisgas 

Nov Dec Jan Feb Mar Apr 

- 0.08 - 0.40 - 0.86 0.93 0.84 0.93 

0.64 0.85 0.48 -1 .00 0.03 -0.89 

0.10 -0.99 0.94 -1.00 -0.88 -1.00 

-0.10 -1.00 -1.00 -1.00 -1.00 

-0.21 0.76 -1.00 -1.00 -0.65 -1.00 

0.18 -1.00 -1.00 -1.00 -1.00 -1.00 

-0.90 -0.95 -0.99 -0.78 -1.00 -0.81 

The field types chosen by Bean Geese in southwest 
Skane varied markedly over the season (Fig. 2). In 
October, stubble fields, winter cereals and grasslands 
were the most frequented field types. In November, in 
connection with the sugar beet harvest most Bean 
Geese moved to beet fields. Local concentrations of 
geese were observed in potato fields. In the two carrot 
growing areas, carrot fields were frequently visited. 
Winter cereals were occasionally used during this peri­
od, especially by geese that had temporarily left the 
sugar-beet fields in response to a disturbance. Later in 
the autumn, when the harvested fields were ploughed or 
when they became unavailable due to frost, the Bean 
Geese grazed winter cereals (wheat and rye), wheat 
generally being the most commonly grown cereal. 
Rape was used only on a few occasions, especially 
during periods of hard weather in winter. On the other 
hand Bean Geese were sometimes seen on rape fields in 
autumn, feeding on sprouting seed that had been spilled 
during harvesting of the fonner crop. In spring they 
turned their attention to sprouting grass on penn anent 
pastures. Such pastures were also heavily utilized dur­
ing mild periods in late winter. 

White-fronted Geese were found primarily on win­
ter cereals and grassland (Fig. 2), with the fonner field 
type prevailing except in March, when the vast majority 
of the Whitefronts were found on penn anent pasture. 



Tab. 2. Field-type preferences of Bean and Canada Geese in the Oresuad area (B-C, Fig. I) in 1985/86 and 1986/87 according 
to Jacobs' index. See Tab. 1 for further explanation. 

Siidgiissens och kanadagiissensfiilttypspreferenser i Oresundsomradet (B-C, Fig. 1 ) 1985/86 och 1986/87 enligt Jacobs index. 
Se Tab. 1 for ytterligare forklaringar (Carrots = morotter). 

Bean Goose Siidgas 

Nov Dec Jan Feb Mar 

1985/86 

Grassland -1.00 -1.00 0.45 0.72 0.97 
Winter cereals -0.42 -0.37 0.69 0.82 -0.12 
Stubble fields 0.70 -0.14 0.77 -1.00 -1.00 
Sugar beet 0.96 0.98 
Potatoes 0.39 -1.00 -1.00 -1.00 0.12 
Rape fields 0.14 -0.36 -0.08 -0.82 -1.00 
Ploughed fields - 1.00 -1.00 -0.95 - 1.00 -1.00 

1986/87 

Grassland -0.81 -1.00 -1.00 - 1.00 -1.00 
Winter cereals 0.32 0.88 0.98 1.00 1.00 
Stubble fields -1.00 -1.00 -1.00 -1.00 -1.00 
Sugar beet 0.91 0.04 
Carrots 0.70 0.97 
Potatoes 0.73 0.76 
R~pe fields -1.00 -1.00 -0.57 -1.00 -1.00 
Ploughed fields - 1.00 -1.00 -1.00 -1.00 -1.00 

For homogeneous flocks of Whitefronts these two field 
types dominated even more markedly, whereas White­
fronts occurring in flocks of Bean Geese showed al­
most the same field choice as the latter species (Fig. 3). 

In early autumn the few Canada Geese present 
primarily exploited newly harvested fields . As soon as 
the winter cereals had sprouted, however, they changed 
to this field type, which was preferred throughout late 
autumn and winter (Fig. 2). During periods with deep 
snow most of the Canada Geese utilized rape sticking 
up through the snow. During periods of hard weather in 
winter the Canada Geese remained on the sea until 
about midday feeding at times on Zostera meadows . 

Field-type preferences 

In the Vomb area, Bean Geese showed no marked 
preferences for any specific field type in October (Tab. 
1), although the preference index was highest forpota­
toes, an important root crop in this area (Nilsson & 
Persson 1984). Sugar beet fields were preferred in 
November. In addition to potatoes, winter cereals were 
selected in December and January. Preferences varied 
according to weather conditions, potatoes not being 
available during periods when the ground was frozen. 
The preference indices for winter cereals decreased 
between January and February, with grassland being 
highly preferred during late winter in mild years and in 
spring. On the other hand, grassland was generally not 

Canada Goose Kanadagas 

Nov Dec Jan Feb Mar 

-1.00 -0.85 -0.10 0.29 0.42 
0.13 0.49 0.71 0.75 0.46 

-0.31 -1.00 -0.23 -1.00 -1.00 
0.93 0.90 
0.54 -1.00 -1.00 -1.00 0.91 
0.39 0.22 0.60 0.48 0.08 

-1.00 -1.00 -1.00 -1.00 -1.00 

-1.00 0.09 -1.00 -1.00 -0.74 
0.79 0.94 0.72 0.97 0.97 

-1.00 -1.00 -1.00 -1.00 -1.00 
0.73 -0.77 

- 1.00 -1.00 
-1.00 -1.00 
-1.00 -0.42 0.66 - 0.45 -0.51 
-1.00 -1.00 -1.00 -1.00 -1.00 

preferred by Bean Geese during November and De­
cember. Rape was not used by Bean Geese, whereas the 
preference indices for stubble fields varied between 
months. 

In the Oresund area (Table 2), Bean Geese also 
showed a strong preference for sugar beet fields in late 
autumn. Although potatoes and carrots were also se­
lected in 1986, potatoes were only subject to marginal 
use in 1985. During January and February winter cere­
als were the most preferred field type, with stubble 
fields also being selected in January 1986. The change 
from sugar beet fields to winter cereals occurred earlier 
in 1986/87 than in 1985/86 owing to the colder weather 
during the latter period. As in the Vomb area the 
preference shifted from winter cereals to grassland for 
the few remaining Bean Geese in March 1986, whereas 
Bean Geese continued to prefer winter cereals through­
out the colder winter of 1987. Rape fields were gener­
ally ignored in the Oresund area as well, but not to the 
extent observed in the Vomb area some years earlier. 

The field preferences of the White-fronted Goose 
were much different from those of the Bean Goose in 
the Vomb area (Table 1). Grassland was used to a 
certain degree in October and was highly preferred in 
February-April, but was ignored completely during 
November-January, when winter cereals were pre­
ferred. The other field types were generally character­
ized by highly negative values with the exception of 
potatoes in December and stubble fields in January. 
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Tab. 3. Exploitation (goosedays/ha) of different field types in the Vomb area (M, Fig. 1) in 1977/78 -1980/81 by Bean and 
White-fronted Geese. Exploitation values are based on those fields of each field type used by geese. 

Sddgdssens och bldsgdssens utnyttjande (gasdagar/ha) av olikafdlttyper i VombomrGdet (M, Fig. 1) 1977/78-1980/81. 
Utnyttjandegraden hal' berdknats pa de fdlt av varje fdlttyp som gdssen verkligen utnyttjade. 

Goosedays/ha gasdagar/ha 
Bean Goose Sddgas White-fronted Goose Bldsgas 

77/78 78/79 79/80 80/81 77/78 78/79 79/80 80/81 

Grassland 165 170 364 157 54 40 94 121 
Winter cereals 441 234 583 683 149 184 223 154 
Stubble fields 190 314 434 166 4 75 136 25 
Sugar beet 589 1778 398 45 16 188 2 0 
Potatoes 580 290 167 599 7 58 14 302 
Rape fields 47 258 0 0 0 196 0 0 

Total goosedays 429000 307200 355800 215000 53000 46300 77 500 72000 

Canada Geese in the bresund area (Table 2), like 
Bean Geese showed a strong preference for sugar beet 
in November - December. Although winter cereals were 
generally selected in winter, rape was also a relatively 
popular food during the winter months. 

Exploitation of feeding areas 

Although sugar beet was subjected to the highest over­
all exploitation rate during 1978/79, between-year var­
iation was marked, and winter cereals had higher rates 
of exploitation in other years (Table 3). In the Oresund 
area the relative degrees of exploitation of the various 
field types also differed between years (Table 4). Sugar 

Tab. 4. Exploitation (goosedays/ha) of different field types in 
the Oresund area (B-C, Fig. 1) in 1985/86 and 1986/87 by 
Bean and Canada Geese. Exploitation values are based on 
those fields of each type used by geese. 

Sddgdssens och kanadagdssens utnyttjande (gasdagar/ haY av 
olikafdlttyper i OresundsomrGdet (B-C, Fig . 1) 1985/86 och 
1986/87. Utnyttjandegraden hal' berdknats pa defalt av varje 
fdlttyp som gdssen verkligen utnyttjade. Winter wheat = 
hostvete, winter rye = hostrag. 

Goosedays/ha 
Bean Goose Canada Goose 
85/86 86/87 85/86 86/87 

Grassland 43 7 95 36 
Winter wheat 62 66 109 103 
Winter rye 28 535 331 368 
Stubble fields 155 0 14 0 
Sugar beet 497 189 154 7 
Potatoes 32 218 97 0 
Carrots 1160 0 
Rape fields 48 8 176 149 

Total goosedays 158300 148300 239900 120600 
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Tab. 5. Percentage of the total area of each of the field types in 
the Vomb area (M, Fig. 1) used by feeding geese in different 
years. Total area of various field types (ha) shown in brackets. 

Procentandelen av den totala arealen av olika fdlttyper i 
Vombomradet (M, Fig. 1) som hal' utnyttjats av gdssen for 
fodosok under olika vintrar. Inom parentes anges for varje 
fdlttyp tota/arealen (ha). 

77/78 78/79 79/80 80/81 

Grassland 90 (530) 76 (530) 81 (530) 75 (530) 
Winter cereals 70 (454) 40 (540) 35 (570) 16 (496) 
Stubble fields 44 (496) 51 (350) 49 (201) 21 (484) 
Sugar beet 79 (62) 37 (109) 100 (23) 18 (128) 
Potatoes 65 (174) 39 (161) 100(117) 67 (148) 
Rape fields 26 (170) 8 (145) 0(298) 0(241) 

Total area (ha) 1886 1835 1737 2037 

Tab. 6. Percentage of the total area of each of the field types in 
the Oresund area (B-C, Fig. 1) used by feeding geese in 
different years. Total area of various field types (ha) shown in 
brackets. 

Procentandelen av den totala arealen av olika fdlttyper i 
Oresundsomradet (B-C, Fig. 1) som hal' utnyttjats av gdssen 
forfodosok under respektive vinter. Inom parentes anges for 
varjefdlttyp totalarealen (ha). 

85/86 86/87 

Grassland 52 (360) 20 (234) 
Winter wheat 66 (795) 62 (590) 
Winter rye 75 (276) 84 (157) 
Stubble fields 79 (108) 0(122) 
Sugar beet 100 (167) 91 (238) 
Potatoes 100 (26) 100 (38) 
Carrots 100 (3) 
Rape fields 60 (505) 22 (415) 

Total area (ha) 2255 1797 



Tab. 7. Per cent ofl X 1 km squares of potential goosefeeding 
area (i.e. open fields) within flying distance (14 km radius) of 
different roost sites in SW Sk:me, in which feeding goose 
flocks were seen during the mid-monthly counts in 1977/78 -
1986/87. Squares falling within the radius of more than one 
roost site were allocated to the nearest roost. Roost site 
locations are shown in Fig. 1. 

Procenlandelen 1 X 1 km kvadrater, som utgjorde potentiella 
fodosoksomrddenfor giiss (d v s oppnafiilt) inomflygavstand 
(14 km radie) fran oli ka sovplatser i SV SkOne, i vilka fOdo­
sokande gasflockar setts under mittmanadsinventeringurna 
1977/78 -1986/87. Kvadrater som ligger inom radien for 
mer iin en sovplats har forts till den niirmaste sovplatsen. 
Sovplatsernas liigeframgar av Fig. 1. 

Roosts Total number of Per cent used by 
1 X 1 km squares feeding geese 

Sovplatser TOlala antalet Procentandelen som 
1 X 1 km har utnyttjats av 
kvadrater fOdosokande giiss 

A-C 208 43.3 
D-G 332 42.4 
H-K 222 40.5 

L 106 48.1 
M 299 34.7 

N-S 407 23.3 

Total 1574 36.2 

Tab. 8. Relationship between degree of field exploitation by 
Bean and Canada Geese and distance to the Oresund roost for 
winter cereals in 1985/86. 

Siidgiissens respektive kanadagiissensfordelning av fOdosoket 
pa hostsiidesfiilt pa olika avstand fran sovplatsen i Oresund 
vintern 1985/86. 

Distance (km) 
Avstand 

0- 2 
2- 4 
4- 6 
6- 8 
8 -10 

10-12 
12 -14 

Total goosedays 

Per cent goosedays 
Bean Goose Canada Goose 
Siidgas Kanadagas 

4.9 38.7 
12.3 24.5 
8.8 26.7 
0.2 10.1 
4.1 0 

22.8 0 
46.9 0 

38000 125690 

beet had the highest mean exploitation rates in both 
study areas. Exploitation rates for Bean Geese on sugar 
beet and winter cereals were higher in the Vomb area 
than in the Oresund area. 

The utilized proportion of the available area of a 
given field type varied markedly between field types 
and years (Tables 5 and 6). Whereas nearly all fields 

with root crops in the Oresund area were used to some 
extent, a considerable proportion of such fields in the 
Vomb area was not used, especially in 1978/79 and 
1980/81. 

The proportions of winter cereal fields used in the 
two study areas were similar. In contrast, grassland was 
used to a greater extent in the Vomb area than in the 
Oresund area. Generally only a small proportion of rape 
fields was used by feeding geese. 

It was not possible to measure the degree of exploi­
tation of feeding areas outside the two special study 
areas because the number of observations was insuffi­
cient (monthly counts) and data on the actual crops 
grown were lacking. To make a rough estimate of the 
amount of feeding areas available to geese from differ­
ent roosts we calculated the number of 1 x 1 km squares 
of open ground available as potential feeding grounds 
within a radius of 14 km from each roost, 14 km 
generally being the maximum distance that geese will 
fly between their roosts and feeding areas in SW Skane. 
Squares falling within the 14-km radius of two roosts 
were assigned to the nearest roost. Only one third of 
potential squares was found to be visited by feeding 
goose flocks (with at least 100 individuals) at least once 
during the period concerned (Table 7). 

Factors affecting the degree offield exploitation 

The maximum distance between roosts and feeding 
areas in the Oresund study area in 1985/86 was 8 km for 
the Canada Geese, whereas no less than 74 % of the 
Bean Geese used fields with winter cereals at a distance 
of 8 to 14 km from the roost (Table 8). Distances 
between feeding areas and roosts in other parts of SW 
Skane without Canada Goose flocks were generally 
shorter (Nilsson & Persson 1984). Flocks of Canada 
Geese and Bean Geese of more than 100 individuals 
were rarely seen in the same fields. 

For sugar beet fields used earlier in the season, i. e. 
before the main arrival of Canada Geese, the situation 
was different. The five sugar beet fields in subarea B, 
which were 1-3 km distant from the roost, were sub­
jected to a mean exploitation rate of 429 ± 178 goose­
days/ha, whereas the mean exploitation rate for the 
three sugar beet fields in subarea C, where the distance 
to the roost was 10-13 km, was 88 ± 38 goosedays/ha. 
The sugar beet fields of area C were mostly used when 
the geese were disturbed in area B. 

The size of a field affects its attractiveness to geese; 
fields with rape or winter cereals used by the geese for 
feeding were significantly larger than fields of corre­
sponding type not utilized by geese (Table 9). There 
was, however, no correlation between the rate of ex­
ploitation, in goosedays/ha, and field size, the correla­
tion coefficients for Bean and Canada Geese on winter 
cereals being -0.23 and 0.14, respectively. Neverthe-
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Tab. 9.Mean size (± SE), in ha, of fields utilized by feeding geese in the Oresund area in 1985/86 and 1986/87 compared with 
the mean size of fields of corresponding types not used by geese. N = number of fields. 

De av gassenfor/Odosok utnyttjadefaltens medelstorlek uttryckt i hektar (±SE) i Oresundsomradet vintrarna 1985/86 och 
1986/87 jamfort med medelstorlekenfor de falt av motsvarande falttyp vilka ej utnyttjats av gassen. Mean = medelvarde, Range 
= storleksintervall, N = antaletfalt. 

Fields used by geese 
F alt utnyttjade av gass 

Mean SE Range N 

Winter cereals 
1985/86 15.0 1.5 4-66 49 
1986/87 29.4 6.3 5-94 17 

Rape fields 
1985/86 25.7 8.3 4-94 11 
1986/87 17.3 3.8 6-29 6 

less the smallest fields were ignored. In 1985/86 fields 
with a size of up to 5 ha accounted for 14 % of the total 
area with winter cereals but only 3 % and 2 % of the total 
of goosedays for Bean and Canada Geese, respectively. 
A similar comparision could not be made for sugar beet 
because all fields were large, and all were utilized to 
some extent by the geese. 

Discussion 

Choice offeeding areas 

Goose species differ in bill morphology, which sug­
gests that they are adapted to different types of food 
(e. g. Owen 1980). However, during the breeding sea­
son many species share the same feeding areas, i. e. 
short grasses and sedges (references in Owen 1980). 
Therefore the differentiation in bill structure probably 
occurs in response to the food situation in staging and 
wintering areas. 

The larger races of the Canada Goose have rather 
long, narrow bills. Hanson (1965) proposed that this 
shape is an adaption that facilitates the stripping of 
seeds from standing grass and sedges. This type of bill 
is also suitable for probing in soft marshes and for 
grazing rather tall vegetation. Among the other goose 
species occurring in Sweden, the Bean Goose has a bill 
similar to that of the larger Canada Geese that were 
introduced into Sweden. The Greylag Goose also has a 
hard, heavy bill, suitable for digging, whereas the 
White-fronted Goose has a smaller bill that is more 
suitable for grazing and seed stripping (Owen 1980). 

Of the European goose species the Grey lag Goose 
still uses Scirpus rhizomes, its natural food, to a consid­
erable extent during the winter in many areas (Loosjes 
1974, Amat 1986), but like other goose species it 
mainly frequents agricultural areas during the rest of 
the non-breeding season (L. Nilsson and H. Persson, 
unpubl.). 
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Fields not used by geese Pfor 
Falt ej utnyttjade av gass difference 
Mean SE Range N 

6.1 0.6 2-24 64 <0.001 
7.2 1.3 6-29 32 <0.001 

6.5 0.7 4-19 31 <0.001 
9.5 1.2 2-33 34 <0.001 

Even if the staging and wintering geese were orig­
inally adapted to non-agricultural habitats they are 
nevertheless adapted to deal with the sort of food made 
available in large quantities by farming practices. The 
two larger species considered in this study have contin­
ued to utilize roots rich in starch during the autumn 
(mainl y sugar beet but also potatoes and carrots), chang­
ing to winter cereals once the root crops have become 
unavailable as a result of ploughing and/or ground 
frost. Bean Geese staging and winteripg in other parts 
of Europe show food preferences similar to those 
observed in SW Skane (Leisler 1969, Schroder 1969, 
Sterbetz 1971, Gerdes et al. 1978, Mooij 1979, 1984, 
Van Impe 1980, Gerdes and Reepmeyer 1983). For the 
Canada Goose comparable data from Europe are lack­
ing' but in extensive studies in North America the 
Canada Geese fed on a variety of crops (e. g. Hanson 
1965, Bell & Klimstra 1970, Bellrose 1976, Reed et al. 
1977). The situations in Europe and North America are 
however not comparable. In the latter region crops are 
grown especially for geese (Bellrose 1976, Raveling 
1978). 

Canada and Bean Geese showed similar field choices 
during autumn and winter in SW Skane. Canada Geese 
were, however, seen on rape fields more often than 
Bean Geese, possibly because in face of hard weather 
Bean Geese were more prone to leave the country than 
Canada Geese. The remaining Canada Geese then had 
to feed on rape, which was the only plant available 
during periods with deep snow. Bean and Canada 
Geese usually fed in different fields in the Oresund 
area; the Bean Geese normally moved longer distances 
to their feeding areas than the Canada Geese. This 
indicates that competition might occur between these 
two species in winter. 

The smaller White-fronted Goose still grazes, al­
though it now uses winter cereals for a large part of the 
season. They showed a marked preference for grazing 
on grass or winter cereals when occurring in homoge-



neous flocks, whereas their field choice was similar to 
that of the Bean Goose when occurring together with 
this species. In most parts of Europe grassland is the 
most important feeding habitat for White-fronted Geese 
(Markgren 1963, Kuyken 1969, Leisler 1969, Owen 
1971, 1972a, 1972b, Philippona 1972, Gerdes & Reep­
meyer 1983, Ysebaert et al. 1988) although other crops, 
such as potatoes and sugar beet, have some importance 
locally (Philippona 1972). Grassland was highly pre­
ferred before the sprouting of winter cereals in autumn. 
They shifted to the less preferred winter cereals once 
the grass had stopped growing in winter (Kuyken 1969, 
Owen 1971, Ysebaert et al. 1988) but shifted back again 
when grass began sprouting in spring. 

The shift from grassland to winter cereals by White­
fronted Geese in autumn is probably triggered by the 
sprouting of the cereals, which offer a food rich in 
proteins at a time when the grass stops growing (Kear 
1963). The preferences of all three species changed to 
protein-rich sprouting grass in spring. Although the 
Canada Geese left the study areas in SW Skane early, 
on other staging areas they moved to grassland in 
spring, like the other species (pers. obs.). 

Digestibility presumably is an important factor 
influencing food selection in geese, especially during 
autumn, when they are building up reserves for the 
winter (Raveling 1979b). Accordingly, the two larger 
species showed a marked preference for root crops rich 
in starch. The content of secondary metabolites in the 
plants might also influence food choice (Buchsbaum et 
al. 1984, 1986). Apart from periods of hard weather, the 
general avoidance of rape by geese should probably be 
viewed in this context. For grazing geese the proportion 
of the sward consisting of dead material is a factor of 
importance (Owen 1971). 

Distance to the roost was also found to be an 
important factor influencing field choice (cf. also Nils­
son & Persson 1984). Flying distances of up to 14 km 
were noted both for Bean and Canada Geese, although 
mean distances were much shorter (cf. Nilsson & 
Persson 1984). Similar distances have been reported 
for Bean Geese from other countries (Gerdes et al. 
1978, Sterbetz 1979, Gerdes & Reepmeyer 1983), 
whereas flying distances of up to 10-20 km have been 
reported for the White-fronted Goose (Philippona 1972, 
Sterbetz 1979). Even though geese can cover long 
distances to reach profitable feeding sites (cf. Davis et 
al. 1989), areas close to the roost were used earlier and 
more intensively than equally good areas at larger 
distances (cf. Raveling 1969, 1978, 1979a). 

Field size also influences the choice of feeding 
areas: fields used by geese were considerably larger 
than fields not used by geese. The importance of dis­
turbance as a factor restricting the use of fields by geese 
was studied by Belanger & Bedard (1989), Forshaw 
(1983), Karlsson et al. (1978), Madsen (1985) , Mark-

gren (1963), Norris & Wilson (1988), Owen (1972 a,b) 
and Owens (1977). 

Crop exploitation 

Few studies have attempted to establish the carrying 
capacities of various field types for geese. Owen (1977) 
calculated that well managed grasslands could sustain 
a grazing pressure of 1900 goosedays/ha by Greylag 
Geese. For Greylag Geese feeding on Sci/pus, Zwarts 
(1972) found that 3000-4000 goosedays/ha affected 
future production, whereas 1 500 -2 500 goosedays/ha 
had no such effect. For winter cereals there are no data 
available. 

The highest exploitation pressure on a field of 
winter cereals found in the present study was 5 100 
goosedays/ha (one small field), whereas sugar beet and 
potato fields were subjected to exploitation pressures 
up to 2 200 goosedays/ha. Most fields were much less 
exploited, grazing pressures being considerably lower 
than the calculated values from Britain. Van Impe 
(1980) reported 230-1030 goosedays/ha for fields 
exploited by Bean Geese in the Netherlands, whereas 
for White-fronted Geese, grazing pressure on grass in 
Belgium and England generally was between 600 and 
900 goosedays/ha (Kuyken 1969, Owen 1972b). Ex­
ploitation pressure by Greylag Geese in Scotland ranged 
between 640-1 350 goosedays/ha for individual fields 
(Newton & Campbell 1973). Madsen (1980) reported 
annual exploitation rates for Pink-footed Geese on 
grass to range between 290 and 710 goosedays/ha, 
whereas Lorenzen & Madsen (1985) reported maxi­
mum grazing pressures of800-1 200 goosedays/ha for 
different areas. 

Agricultural areas as goose habitats 

Marked changes have been undertaken in agricultural 
practices during recent years. Changes having art im­
portant impact on geese include the increase in field 
size and the mechanization of harvesting routines. 

Harvest mechanization has probably had more im­
pact than the increase in field size. Sugar beet has long 
been an important root crop in Skane, but when manu­
ally harvested little spill was left for the geese (Mark­
gren 1963). In the seventies and eighties, however, 
mechanical harvesting . has provided abundant spill, 
serving as a high-rated food source for geese in autumn. 
For Bean Geese sugar beet accounted for approximate­
ly 50 % of the total goosedays from harvest time until 
freezing or ploughing in some districts, and sugar beet 
was also important for Canada Geese. Sugar beet has 
also been reported as an important food source for 
geese in other European countries (references cited 
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above) . Similarly the spill left after the mechanical 
harvesting of potatoes and carrots, which was not 
available earlier, has become a high-rated food source 
for Bean Geese. The emergence of potato feeding has 
also been documented in Scotland (Kear 1963). 

Other changes in the feeding habits of wintering 
geese in south Sweden have also taken place in recent 
decades. Markgren (1963) made an extensive study of 
Bean and White-fronted Geese in southwest Skane 
during the late fifties. His study area was regularly 
surveyed in our monthly counts, the field choice of the 
geese here being similar to the overall results reported 
in this study. For both species Markgren reported a 
marked dominance for meadows and pastures. In the 
Bean Goose no less than 58 % were seen on this field 
type compared to only 8 % for winter cereals, whereas 
winter cereals was the most important field type in our 
study for periods when root crops were not available. 
White-fronted Geese still feed to a large extent on 
grassland but in contrast to the fifties winter cereals now 
dominate the field choice for important periods in 
winter. The differences between our study and Mark­
gren's (1963) probably to a great extent relate to chang­
es in agricultural practices, high quality grasslands 
being rare nowadays (Gerell 1988). 

Thus radical changes in agricultural practices have 
occurred in southern Sweden contemporaneously with 
the population increase in the Bean Goose. The general 
increase in field size and the change to mechanical 
harvesting, with increased amounts of spill, provide the 
geese with energy-rich food during a period after the 
autumn migration, when they have to build up their 
energy reserves for the winter (cf. Raveling 1979b). 
This could in tum enhance winter survival and future 
breeding results. 

SW Skane could probably support staging goose 
populations larger than those presently using the area; 
several fields within the study areas were not used by 
feeding geese. In southern Sweden as a whole there are 
many localities that could function as staging areas in 
autumn, but which have not yet been used. This is 
illustrated by the rapid change in the early autumn 
distribution of the Bean Goose that has occurred during 
the last decade, with the establishment of new staging 
areas in several regions and a great increase in the 
population at Lake Takem (Nilsson 1988). 

Geese that can find sufficient resources for the 
winter in the agricultural districts of southern Sweden 
and other parts of Sweden still need areas with fresh 
sprouting grass to build up reserves for the breeding 
season (cf. e.g. Ankney & McInnes 1978, Raveling 
1979b, McLandress & Raveling 1981). Grassland is a 
habitat type in short supply in SW Skane and has also 
decreased markedly in other parts of southern Sweden 
in recent years (Gerell 1988). 
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Sammanfattning 

Val och utnyttjande av furageringsomrdden av rastande 
och overvintrande giiss i sydligaste Sverige 

Under senare iir har giisbestfulden i Sverige och angransande 
omriiden i Europa ok at hogst markant (Owen 1980, Madsen 
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1987, Rutschke 1987, Nilsson 1988). Alia europeiska glisarter 
med undantag fOr grliglisen och den inplanterade kanadaglisen 
hackar i nordliga trakter, dar nAgra biotopforandringar ej 
konstaterats. Man har darror antagit att orsakema till gAs be­
stAndens expansion ar att finna i rast- och vinterornrMena. De 
viktigaste orsakema anses vara fOrandringar inomjordbruket, 
samt lagre dOdlighet till fOljd av minskat jakttryck. 

I denna undersokning studerar vi hur jordbruksornrlidena 
i Sydsverige fungerar som rast- och vinteromrliden fOr sad­
gass, blasgass och kanadagass: 1) faltval fOr de olika artema, 
2) de olika artemas exploatering av olika falttyper, 3) betydel­
sen av olika faktorer fOr valet av furageringsornrliden, 4) hur 
jordbruksomrMena i sodra Sverige kan harbargera de okande 
glisbestAnden och 5) fOrandringar i gassens faltval. 

Undersokningama genomfordes i SV Skline (Fig. 1) i 
sam band med mAnatliga glisinventeringar 1977/78-1986/87 
samt vid intensivstudier i VombornrMet 1977/78-1980/81 
och OresundsornrMet vid Barseback-Lomma 1985/86 och 
1986/87. 

Resultat 

Sadglisens faltval varierade markant under sasongen (Fig. 2, 
Tabell loch 2). Vid ankomsten utnyttjades stubbAkrar, gras­
marker och sadesfalt. Efter betskorden dominerade socker­
betsfalten starkt, varefter gassen nar dessa plojdes eller fros till 
flyttade over till hostsad. Lokalt var skordade fait med potatis 
och morotter viktiga. Under senare delen av vintem och vAren 
fOredrog gas sen grasmarker framfOr hostsadesfalt. Kanadagli­
sens faltvalliknade sadglisens, men till skillnad frAn sadglisen 
utnyttjade den ibland raps under vintem, vilket endast sallan 
konstaterades fOr sadglisen. 

Blasgassen furagerade i huvudsak pli grasmarker och 
hostsadesfalt (Fig. 2, Tabell 1). Blasgass som sokte fOda 
tillsammans med sadgass liknade dock dessa i sitt faltval (Fig. 
3). Under den tidiga hosten fOredrog blasgassen grasmarker, 
men skiftade sedan till hostsad fOr att skifta tillbaka till 
grasmarker pli vAren. 

Utnyttjandegraden av olika falttyper varierade starkt mel­
Ian olika Ar (Tabe1l3 och 4). Detsamma gallde den andel av den 
totala arealen av olika grodor i undersokningsomrMena som 
utnyttjades av gassen (Tabell 5 och 6). Det hogsta antalet 
glisdagar/ha noterades fOr sockerbetor. 

Andelen utnyttjade falt med hosts ad var densamma i blida 
undersokningsornrlidena. Daremot utnyttjades grasmarker i 
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betydligt storre utstrackning i VombornrMet. Rapsfalt utnytt­
jades i tam ligen ringa omfattning. 

For att fA en grov uppfattning om gassens tillgAng pli 
furageringsornrMen beraknades antalet 1 X 1 km rutor med 
potentiella glisomrAden in om en radie av 14 km (maximal 
normal flygstracka mellan sovsjo och furageringsomrlide) 
frAn de olika sovsjoama. Totalt noterades gAsflockar om minst 
hundra individer endast inom en tredjedel av rutoma (Tabell 
7) . 

AvstAndet till furageringsornrlidena kan ocksli vara en 
faktor av betydelse fOr gassens fiiltval. I Oresundsornrlidet 
noterades i medeltal429 glisdagar/ha fOr sockerbetsfiilt beliig­
na 1-3 km frAn sovplatsema, medan endast 88 glisdagar/ha 
noterades i ett omrlide 10-13 km frAn sovplatsema. I Ore­
sundsomddet utnyttjade sadgassen langre bort liggande host­
sadesfalt, frlin sovplatsema raknat, i betydligt hogre grad an 
kanadagassen (Tabell 8), en effekt av konkurrens? Faltens 
storlek var en annan faktor av betydelse for gassens val av 
furageringsornrMe (Tabell 9). 

Diskussion 

De svenska gassens faltval jamfOrs med motsvarande under­
sokningar i andra lander, varvid betydande overensstammel­
ser konstateras. Av speciellt intresse ar kanske att jamfOra 
denna undersokning med Markgrens (1963) studier frlin slutet 
av femtiotalet. Hans studier genomfOrdes i SovdeornrMet 
som utgor ett av vAra delornrliden. Vid tiden fOr Markgrens 
studier fOrekom inte sockerbetor bland de utnyttjade falttyper­
na, medan de dominerade bilden 20 Ar senare. Orsakema kan 
sokas i den maskinella skorden som Iarnnar betydande mang­
der spill fOr de naringssokande gassen. En annan skillnad 
mellan Markgrens och vAra studier liters peg las i sadgassens 
utnyttjade av hostsadesfalt. Dessa besoktes i tamligen ringa 
omfattning pli 50-talet, medan de nu ar den dominerande 
falttypen under vintem. A andra sidan fOrekommer endast 
ringa utnyttjande av griismarker, en effekt av andrad markan­
vandning och minskad fOrekomst av fOr gas sen Iampliga 
grasmarker. 

Sammanfattningsvis konstateras att de fOrandringar som 
skett i jordbruket under senare decennier varit gynnsamma fOr 
glisbestlinden i Sverige och ovriga Europa. Vidare konstateras 
att sydsveriges jordbruksornrMen torde kunna harbargera 
betydligt storre gAsbestAnd an vad som ar fallet idag. 
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Stromstarens Cinclus c. cinclus utbredning och hackningsbiologi 
i Varmland 

ERIK BORGSTROM 

Abstract 

The Dipper shows decreasing population trends in several 
areas in western Europe. Probable reasons for this are in­
creased acidity and turbidity of the water in streams important 
for foraging . Furthermore, new bridge and dam constll.lctions 
provide poor opportunities for nest placement. In view ofthis, 
it is important to register breeding performance at both man­
made and natural nest sites. 

Stromstaren ar pa grund av sitt levnadssatt unik bland 
vara faglar. Det som hittills publicerats har huvudsak­
ligen gallt artens upptradande under vinterhalvaret och 
dess flyttningsmonster in om Norden (Holm bring & 
K jedemar 1968, Andersson & Wester 1976, Borgstrom 
1978). Hackningsbiologin ar vida mindre kand. For 
nominatrasen, till vilken stromstaren i Norden hor, 
finns ens taka notiser om hackningsbiologin i Sverige 
och Norge. IN orge finns en mer omfattande hacknings­
studie av Efteland & Kyllingstad (1984) och hack­
ningsbiologiska iakttagelser av bl. a. Andersson & 
Wester (1975). 

I Danmark gjordes det fdrsta sma hackningsfyn­
det 1953, men mojligt ar att arten varit hackfagel i 
landet redan pa 1800-talet. 1954 skedde annu en hack­
ning, men sedan drojde det till 1964 innan nasta rede 
hittades. 1971-74 hackade bevisligen 10 par i Dan­
mark, varav ett par pa Bornholm och det ar troligt att 
stromstaren nu hackar med ens taka par :1rligen. Det 
rader inget tvi vel om att det ror sig om faglar fran Norge 
och/eller Sverige; genom ringmarkning har det klar­
lagts att de vinterbesokande stromstararna i Danmark 
kommer fran namnda lander (Dybbro 1976). 

I Finland aterfinns huvudparten av de hackande 
stromstararna i nordligaste och nordostra delen av 
landet (finska Lappland) men aven pa nagra lokaler i 
sodra och sydostra Finland. Mestadels upptrader arten 
sallsynt i landet. Den total a finska populationen upp­
skattas till 300 par och trenden ar att antalet minskar 
(Koskimies 1989). 

Here I report on a 14-year study of the distribution and 
breeding biology of the Dipper in the province ofVarmland in 
central Sweden. During this period I checked the position, 
timing, content and fate of a total of 100 nests. 

Erik Borgstrom, Box 27,68303 Riida, Sweden. 

I motsats till undersokningar av nominatrasen har i 
Norden har den mellaneuropeiska rasen Cinclus c. 
aquaticus studerats ingaende (Eggebrecht 1937, Rich­
ter 1953, BalM 1964, Creutz 1966, Fuchs 1970, Zang 
1981 m. fl.), liksom rasen Cinclus c. gularis i Storbri­
tannien (Robson 1956, Shaw 1978, Tyler & Ormerod 
1985 m. fl.) och den narstaende arten Cinclus mexica­
nus i U.S.A. (Bakus 1959 m. fl.). 

Inventeringsmetodik 

Aren 1977-1978 och i viss man 1979 genomfdrdes en 
kartlaggning av stromstarens utbredning i Varmland. 
Denna gjordes i samarbete med Jan Bengtsson. Fran 
samma tid paborjades ocksa hackningsbiologiska stu­
dier, vilka har fortsatts fram t. o. m. 1990. 

Till grund for inventeringen lag de topografiska 
kartoma (1: 50 000). Pa dessa kunde for stromstare 
tankbara hackningslokaler markeras. Det var broar, 
dammar, sagverk etc. Forutom dessa lokaler ringades 
de vattendrag in som korsade tatt markerade hojdkur­
VOL Det var ofta vid dessa vattendrag som de naturliga 
boplatsema hittades. 

Inventeringsarbetet utfordes framst om hostama 
genom att soka efter gamla bon. Samtidigt fick vi en 
inblick i nar de fran norr och nordvast flyttande strom­
starama borjade anlanda till de varm1andska vattendra­
gen. 

Nar ett bo hittades togs bI. a. matt pa bohojd och 
ibland pH-vardet i det aktuella vattendraget. Dessutom 
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Tabell 1. Stromstarens boplacering i Varmland. 

Placement of nests of the Dipper in Viirmland. 

Naturliga boplatser Natural sites 

Bergviiggar Rod faces 9 

Overhang, biickutlopp Overhanging turf and grass , 7 
brook outflow 

Manskliga byggnadsverk Man-made sites 

Broar eller dammar Bridges or dams 

Bakom vattenfall Under waterfalls 

Murar Walls adjoining stream 

Ovriga Others 

Totalt Total 

40 

3 

15 

3 

77 

gjordes en beskrivning av boplatsens Hige och biotopen 
kring lokalen. 

Nar inventeringen var genomfOrd, kunde vi sum­
mera 840 besokta och genomletade objekt. Genom 
fynd av gamla bon kunde konstateras att hackning agt 
rum pa 90 av de undersokta objekten. 

Resultat och diskussion 

Biotop- och boplatsval 

Det viktigaste vid stromstarens val av biotop synes vara 
starkt rinnande vatten. Vattendraget bor innehillia sten, 
dels utefter kantema och dels ute i forsen. Dessa stenar 
utnyttjas som sittplatser. Vattnet skall vidare vara klart, 
ej grumligt eller humusfargat. Pa de flesta lokalema 
kantas vattendraget av skog i nagon form, men detta ar 
ingen regel i stort. 

ITab. 1 fortecknas stromstarens boplaceringi Varm­
land. Av tabellen framgar att inte mindre an 75 % av 
stromstaramas bon placeras i anslutning till vad man­
niskor byggt. Framst galler det bobyggnad under braar 
och dammar men ocksa murar av sten eller cement 
langs vattendrag ar omtyckta boplatser. Endast drygt 
20 % av bona byggs pa naturliga platser: bergvaggar, 
overhang och backutlopp. Dock far man ha i minnet att 
av de - fOrhoppningsvis fa - bon som sakerligen 
fOrblivit oupptackta i inventeringen ar sa gott som alIa 
byggda pa naturliga platser. 

I norra Varmland forekommer flera hackningar i 
markoverhang eller i tuvor vid sma backars utlopp i 
stOrre vattendrag som t. ex. Klaralven. Pa sadana loka­
ler ligger boet ofta mycket fuktigt, men anda val skyd­
dat invandigt. AlIt naringssok sker har i det stora 
vattendraget, medan boet ar placerat vid den ofta brant 
blOtstankande backmynningen. 

I undantagsfall kan dock boplatsvalet avvika helt 
fran det normala. Under studiens gang har fyra udda 
boplatser patraffats. Under flera ar hackade ett strom-
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starepar under en liten bra over en blott ca 3 m bred 
kanal med i stort sett stillastaende vatten, som vinkel­
ratt mynnade ut i en atminstone tidvis trogt rinnande 
alv. Avstandet fran boet till alven var dock endast ca 3 
m. Vid ett besok vid boplatsen den 26 april 1978 lag i 
kanalen ca 1 cm tjock is samtidigt som honan ruvade 
sina agg knappt 2 m ovanfOr. 

I nordligaste Varmland hackade ett par under minst 
tva ar inne i ett uthus pa en gard nara Klaralven. 
Avstandet fran boet, belaget pa en bjalke knappt 3 m 
upp, och alven var 16 m. De vuxna faglama flog in och 
ut genom en springa upptill mellan taket och vaggen. 

Ett ar hade ett par byggt sitt bo direkt pa en flat 
klipphall i anslutning till Klaralven. Boet lag helt oppet 
som en boll pa den kala klipphallen nagra meter fran 
den lodrata vaggen ner i alven. Detta bo utsattes tamli­
gen omgaende fOr predation. Ett hal pa ca 30 mm i 
diameter hade gjorts fran boets baksida och de nylagda 
aggen rovats. 

For att na sitt bo vid en damm i mellersta Varmland 
maste ett stromstarepar flyga in i en cementtrumma 
med en diameter av 2 m och en langd av 9.2 m. Det var 
ganska morkt inne i denna trumma liksom det var vid 
boet, aven om har lite ljus sipprade ner fran dammens 
overbyggnad. 

I korta drag kan stromstarens krav pa hackningslo­
kal sammanfattas med att det skall finnas klart forsande 
vatten och tillgang till boplats i omedelbar anslutning 
till vattnet. Holjor i forsande vattendrag ar omtyckta 
naringsstallen. 

Fig. 1. Geografisk fOrdelning av hiickplatser fOr stromstare i 
Varmland 1977-1990. 

Geographical distribution of the Dippers' nest sites in Viirm­
land in 1977-1990. 



Av Fig. 1 framgar den geografiska fOrdelningen av 
90 hackplatser i VannI and 1977-1990. Anledningen 
till de Hitare bestanden i manga av de nordvannHindska 
vattendragen ar att har finns larnpliga boplatser, saval 
naturliga som artificiella. Speciellt naturliga boplatser 
saknas i stor utstrackning i sodra och mellersta Vann­
land. Dessutom finns en rad broar och dammar vid de 
nordvannlandska vattendragen. I mellersta och sodra 
delen av landskapet finns manga kulturhistoriska larn­
ningar i form av stenmurar o. dyl. Detta ar omtyckta 
hackningsplatser fOr stromstaren, liksom exempelvis 
gamla kvamar och sagverk, som finns i anslutning till 
vattnet. 

I den sydvastra del en av Vannland har relativt 
manga bofynd gjorts. Tillgangen pa vattendrag och 
lampliga boplatser ar har jarnforelsevis god. Gamla 
kvamar, sagar och andra lamningar fran olika mansk­
liga aktiviteter kantar och bryter ofta vattendragen. 

I ovriga delar av sodra Vannland ar hackningama 
ganska glest fOrekommande. Vattendragen ar har ofta 
lugnflytande och ibland for grumliga. Flera av vattnen 
ar ocksa fOrorenade. 

I ett undersokningsomrade soder om Stavanger i 
Norge fann Efteland & Kyllingstad (1984) att av 60 
stromstarebon 45 % var byggda under broar och 25 % 
i bergvaggar. I ett stort undersokningsomrade vaster 
om Gudbrandsdalen i Norge lag hela 56 % av 84 
stromstarebon i klippvaggar och 15.5 % i markover­
hang (Andersson & Wester 1975). Av 58 hackningar i 
en inventering i Bohuslan och delar av Halland, Vaster­
gotland och Dalsland var 16 % av bona byggda pa 
naturliga lokaler medan hela 64 % lag i anslutning till 
mansklig bebyggelse (Fredriksson 1982). 

I Tab. 1 ar inte bon som byggts i specialholkar fOr 
stromstare medtagna. Dessa holkar sattes upp med 
borjan 1978 och placerades ut pa sadana platser som 
tycktes vara idealiska for stromstarens krav pa boplats, 
men dar det saknades faste for boet. Det kunde exem­
pelvis vara I-balkar under broar, dar flansen var fOr 
smal fOr att fasta ett bo eller slata vaggar under broar 
och dammar. Holkama har accepterats av stromstarar­
na i hog utstrackning. 

Medelhojden fran boskalens kant till vattnet var fOr 
49boni Vannland2.0m. Variationen varO.30-3.95m. 
For naturliga boplatser var medelhojden 0.25 m lagre 
an fOr bon byggda i artificiella lagen. 

Fran Skandinavien har jag inte hittat nagra exaktare 
uppgifter om boets hojd over vattnet, men av 94 bon i 
Storbritannien varierade bohojden mellan 0.45 och 6.1 
m, med en medelhojd av 1.25 m (Robson 1956) och i 
Tjeckoslovakien varierade hojden for 53 bon mellan 
0.25 och 2.8 m, med en medelhojd av 1.2 m (BalM 
1964). 

Hiickningsforberedelser och bobyggnad 

Det sociala monstret och beteendet hos stromstarama 
strax fore hackningen har inte studerats nannare i 
denna undersokning. Ett undantag utgor dock foljande 
episod, som agde rum den 19 mars 1979 i norra Vann­
land. Vid 18-tiden iakttogs tva stromstarar som flog 
over en a pa hog hojd, vilket i detta sammanhang 
innebar flera lO-tals meter. Den fOrmodade hanen 
sjong ivrigt under flykten. Tidvis drag paret ivag Iangt 
ut over skogen, men efter en stund kom de flygande 
tillbaka och satte sig pa en sten helt nara varandra. Har 
iakttogs nu hur hanen friade till honan. Han visade sin 
vita haklapp i en hogrest stallning. PlOtsligt uppenbara­
de sig en tredje individ, men denna fagel syntes helt 
nonchaleras av det akta paret. Strax innan paret larnna­
de stenen hade den formodade hanen plockat i vatten­
brynet intill stenen. I samband med detta tog han nagot 
slags material, som tydligt kunde ses i nabben i sam­
band med flykten. Aven vid detta tillfalle hordes han ens 
vittljudande sang samtidigt som ett larkliknande flyg­
satt kunde iakttas pa hog hojd (ca 20 m). Med undantag 
for langre fOrflyttningar t. ex. mellan olika vattendrag 
flyger stromstaren normalt pa en hojd av 0.5-1 mover 
vattnet. Den har observerade parflykten pa hog hojd har 
tidigare beskrivits av Richter (1953) och Bakus (1959). 

Hackningen paborjas i sodra och mellersta Vann­
land vanligen i april. I norra delen av landskapet kan 
manga ganger inte bobyggnad paborjas fOrran i mitten 
eller slutet av maj. Nar bobyggnaden kan starta hanger 
ihop med nar vattendragen och boplatsema ar nag or­
lunda fria fran is och sno. Orsaken till den stora skillna­
den mellan olika delar av Vannland beror pa att lokal­
klimatet ar helt annorlunda i manga av de nordvann­
landska vattendragen. Dessa vattendrag, som ofta gar i 
ost-vastlig riktning, ar annu en bit in i maj ofta sno- eller 
istackta. Ravinemas strackning gor att varken sol eller 
vind patagligt kan paskynda sno- eller issmrutningen. 
Dessutom laggs bona i ravinema oftast pa bergvaggar, 
vilket innebar att dessa maste vara fria fran is och sno. 
Vidare tycks det humusfargade smrutvattnet om varen 
senarelagga hackningama. AlIa dessa faktorer goratt 
hackningama ar sa sena i denna region. 

Stromstarens bo ar stort och klotformat, ibland 
nagot tillplattat i ovre delen, med en bredd av ca 20-25 
cm och en hojd av ca 20-30 cm. Boet bestar av tva val 
skilda delar, ytterboet och innerboet. Ytterboet bestar 
av gronmossa armerat med stanglar och strano Inner­
boet ar byggt av fin are sllinglar och stran i en horisontell 
ring, som bildar en fast skalformig bale, vars kant utat 
hindrar ungama fran att ramla ur boet. De tva delama ar 
klart atskilda och direkt efter hackningens slut brukar 
stromstarama, dar de hackar i samma bo ar efter ar, 
rensa ut innerboet, sa att bara ytterboet finns kvar nar 
nasta ars hackning skall inledas. 
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Tabell 2. Aggstorlek hos stromstare Cinclus c. cinclus i Skandinavien. 

Egg size in the Dipper in Scandinavia . 

Medeltal i mm MAttvidd 
Mean in mm Range 

Forstakullar 
(1 st clutches) 25.5 X 18.6 23-28 X 17-20 

25.8 X 18.7 22.0-30.6 X 17.0-20.1 

25.2 X 18.4 22.9-27.5 X 17.0-20.1 

Andrakullar 
(2nd clutches) 24.7 X 18.9 22.5-17.1 X 18.5-19.3 

1 frAn 56 kullar from 56 clutches, 2 frAn 4 kullar from 4 clutches . 

Aven om ytterboet under haekningen ar vatt av 
vattenskum, har jag markt att innerboet alltid ar torrt. 
Ingangshalet ar oeksa plaeerat sa att man rakt framfor 
boet sallan kan se ingangsMlet - stromstarama flyger 
in i boet snett nerifran. 

Som sista fas i bobyggnaden drar stromstarama in 
en mangd fjolarslOv , som plaeeras i balen. Det ar framst 
bjorklOv, men aven salg- oeh asplOv fOrekommer lik­
som ibland flagor av tall. Vid ett tillfalle raknade jag 
antalet lOy i en bale fran ett fardigbyggt stromstarebo, 
dar agglaggningen paborjats, men aggen nyligen ro­
vats. I balen fann jag inte mindre an 222 bjorklOv, 2 
tallflagor, 1 smakvist, 1 blad av nagon Salix-art samt I 
lingonblad. Orsaken till den stora mangden lOy i boba­
len kan vara att framja varrneisoleringen. Creutz (1966) 
anser dock att lOven har samband med bohygienen, 
eftersom han ofta observerat hur fOraldrarna under 
boungetiden transporterat bort blad fran boet, forrnod­
ligen med track pa, oeh efterat fort med sig nya blad till 
boet. 

Bomaterialet harstammar fran boets omedelbara 
narhet oeh hamtas i eller alldeles in till vattnet. Boma­
terialet, saval mossa som stran oeh lOY, doppas nog­
grant i vattnet innan det plaeeras pa eller inuti boet. Pa 
detta satt blir materialet mera forrnbart oeh underlattar 
byggandet. Nar boet sedan torkar blir det fast oeh 
stabilt. I de fall da ett helt nytt bo byggs tar det vanligen 
ea tre veekor att fardigstalla. Bada konen deltar i 
byggandet, som mest fOrsiggar under morgon- oeh 
fOrrniddagstimmarna. 

Agg 

Stromstarens agg ar i tjoekandan jamnt avrundat for att 
mot andra andan smalna av. Aggen ar rent vita oeh som 
farska glansiga. Skaltjoekleken varierade mellan 0.10 
oeh 0.13 mm med medelvardet 0.11 mm (N = 22). I 
Tab. 2 visas de uppgifter pa aggstorlek hos var nordiska 
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N agg OmrAde Kalla 
eggs Area Source 

67 Sverige, Finland Rosenius 1926 

60 Witherby 1952 

143 1 Varmland Denna stu die 
This study 

12 2 Varmland Denna studie 
This study 

ras som finns tillgangliga. Matten i fOreliggande studie 
stammer val overens med dessa. Aggen hos rasema 
aquaticus, gularis oeh hibernicus (den sistnamnda 
rasen haekar pa Irland oeh i vastra Skottland) ar grovt 
sett lika stora som agg fran var skandinaviska ras 
(Witherby m. fl. 1952, BalM 1964). 

Den kull i mitt material som hade den stOrsta med­
elstorleken var en kull pa 5 agg, dar medeltalet var 26.4 
x 19.9 mm. Den minsta kullen uppmattes i ett bo med 
4 agg. Medelstorleken pa aggen i denna fullagda kull 
var23.9X 17.5. Ballit (1964) matte 94 agg i 20kullar 
av rasen aquaticus i Tjeekoslovakien. Den stOrsta 
medelstorleken pa aggen hittade han i en kull pa fern 
agg (26.9 X 19.5) oeh den minsta i en sexkull 
(23.2 X 17.6). 

Matt har aven tagits pa fyra andrakullar. Volym­
massigt har dessa agg inte avvikit fran originalkullar­
nas agg. lett avseende finns det dock en tydlig skillnad 
pa dessa agg oeh aggen i originalkullama. Aggen var 
mer runda, differensen mellan langden oeh bredden var 
alltsa mindre i dessa fyra andrakullar. Det ror sig 
emellertid om bara 12 agg fran fyra kullar. Jag har for 
ovrigt bara hittat en uppgift om matt pa stromstarens 
agg i en andrakull. Det galler rasen aquaticus oeh en 
kull om 5 agg med pafallande laga matt. Maximimatten 
var 24.7 X 17.2; minimimatten 23.8 X 16.1 oeh medel­
vardet for alIa aggen 24.1 X 16.9 (Diesselhorst 1938). 

Aggliiggning, kullstorlek och ruvning 

Ibland redan dagen efter det att boet byggts fardigt 
lagger honan sitt fOrsta agg. Vanligare ar dock att det 
drojer nagra dagar. Sedan varper honan ett agg om 
dagen tills kullen ar fullagd varpa ruvningen paborjas. 

Datum fOr forsta agg i sodra oeh mellersta Varrn­
land underperioden 1978-1990var28.3-25.5 (N = 38 
bon) med medeldatum 19.4 oeh fOr norra Varrnland 
under samma period 18.4-31.5 (N = 25 bon) med 
medeldatum 8.5. De allra tidigaste haekningama i 



Tabell 3. Kullstorlek hos strbmstare i olika 'delar av Europa. 

Clutch size of the Dipper in different parts of Europe. 

Fbrstakull Andrakull 
1st clutch 2nd clutch 

N X N X 

Cinclus c. cinclus 
Denna studie This study 100 5.11 5 4.0 
Efteland & Kyllingstad (1984) 74 5.08 

Cinclus c. aquaticus 
Zang (1981) 91 4.85 8 4.38 
B aliit (1964) 37 4.78 5 4.60 

Cinclus c. gularis 
Shaw (1978) 705 1 4.42 
Tyler & Ormerod (1985) 222 4.78 
Robson (1956) 70 4.09 14 3.57 

1 FrAn bokott i BTO:s regi 1943-1972. From nest cards 
collected by the British Trust for Ornithology (BTO) during 
1943-1972. 

landskapet patraffades alla under 1990, ett ar med 
extremt tidig var. 

I Skandinavien har stromstaren en kull pa 3-6 agg. 
174 kullar i Norge var aggkullama ocksa 3 -6 (Efteland 
&-Kyllingstad 1984) och ej heller Andersson & Wester 
(1975) patraffade nagon kull overstigande sex agg. 
Som frarngar av Tab. 3 har de mellaneuropeiska rasema 
lagre medelkullar an den skandinaviska rasen. Anda 
forekommer uppgifter om kullar stOrre an 6 agg, av 705 
kullar i Storbritannien inneholl 1 % av bona 7 agg 
(Shaw 1978). 

I Tab. 4 visas storleksfOrdelningen av 100 fullagda 
aggkullar i Varmland. Medelkullen var 5.11 och over­
ens stammer helt med den norska studien pa 5.08 (Efte­
land & Kyllingstad 1984). 

Den normala ruvningstiden verkar vara 16-17 dygn, 
aven om ruvningstider pa 15 och 18 dygn ocksa fore­
kommer. Det ar enbart honan som ruvar. Dock kan 
hanen flyga in i boet under ruvningsskedet utan att for 
den skull ruva, om t. ex. honan flugit ut fOr att ata. Det 
ar dessutom ej ovanligt att hanen forser den ruvande 
honan med fOda. Creutz (1966) patalar au honan kan 
borja ruva redan nar nast sista agget lagts. Belagg for 

Tabe1l4. Kullstorlek hos strbmstare i Varmland 1977-1990. 

Clutch size of the Dipper Cinclus c. cinclus in the province of 
Viirmland, Sweden, 1977-1990. 

Kullstorlek Clutch size 

3 4 5 6 X N SD 

4 12 53 31 5.11 100 0.76 

detta saknas i denna studie. I inget av de fall (N = 9 bon) 
dar honan flugit ur boet och kullen ej varit fullagd har 
aggen befunnits vara ruvningsvarma. 

Honan li:i.mnar boet fOr att furagera ganska ofta 
under ruvningen och ibland under relativt lang tid, 
nagon gang upp till 15 minuter. Tva honor av rasen 
aquaticus som Eggebrecht (1937) studerade under de­
ras tionde ruvningsdygn tillbringade var och en sarn­
manlagt 25 % av dagen utanfOr boet och ruvade resten 
av dagen. Honoma var borta fran boet i genomsnitt 
under 8 minuter varje gang. 

Andrakullar 

Regelratta andrakullar hos stromstaren i Skandinavien 
ar sallsynta. Att doma av de fa konstaterade andrakullar 
i Skandinavien som beskrivits (Mork 1975, Efteland & 
Kyllingstad 1984) ror det sig om 5.1 % (N = 175 bon). 
I foreliggande studie har fern andrakullar konstaterats 
i Vi:i.rmland, vilket utgor 4.8 % (N = 105 bon). Detta 
material, sarnmantaget, visar att ca 5 % av alIa hack­
ningar hos nominatrasen av stromstare ar andrakullar. 
Dessa fern andrakullar j Vi:i.rmland agde markligt nog 
rum i samma vattendrag och pa sarnma tva varandra 
narliggande lokaler. Sarnma hona har varit inblandad i 
flera av hackningarna. Kullarna hade 3, 4, 4, 4 och 5 
agg, medelkullen alltsa 4.0 agg. 

Raserna soder om Skandinav ien lagger andrakullar 
i stOrre utstrackning an var ras, men det uppges att det 
inte ar regel utan att det sker mest nar varen infaller 
extremt tidigt och paren borjar sin originalhackning 
tidigare an normalt. I Storbritannien fann Robson (1956) 
14 andrakullar av totalt 84 hackningar, vilket gor ca 
16.7 %. Av 56 par i Skottland hade 11 % andrakullar 
(Shaw 1978). Fran Centraleuropa rapporteras andra­
kullarnas andel ibland vara ca 11-12 % av samtliga 
hackningar (BahH 1964, Zang 1981). 

Boungetid 

Mellan klackningen av forsta och sista agget kan det 
droja upp mot 12 timmar. Av detta foljer att honan 
vanligtvis borjar ruva aggen efter det att sista agget 
lagts. Ringmarkning av boungar bor ske nar ungama ar 
10-12 dygn gamla. Ar ungama aldre kan nargangna 
besok vid stromstarens bo resultera i att ungarna li:i.mnar 
boet i fOrtid. Dessa fOr tidigt utflugna ungar hal' anda 
fOrmaga att simma och dyka redan fran forsta stund. 
Predationsrisken fOr dessa ungar ar antagligen anda 
stOrre an for ungar som stannar till normal utflygnings­
tid. Fran ca tva veckors aIder vander ungarna vid behov 
baken ut mot boMlet och spratter ivag tracket sa att det 
hamnar i det strommande vattnet nedanfOr. Antagligen 
ar detta en viktig orsaka till att stromstararna sa gott 
som alltid placerar sitt bo pa ett satt som gor detta 
mojligt. Boplatsens lage rojs da inte for eventuella 
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Tabell 5. Kullstorlek oeh frekvens flygga ungar. 

Clutch size and fledging rate. 

Kullstorlek Antal kullar Antal agg 
ungar perbo 

Clutch size No. of No . of 
clutches eggs 

3 4 (6 %) 12 
4 5 (7.5 %) 20 
5 41 (60 %) 205 
6 18 (26.5 %) 108 

Totalt Total 68 345 

predatorer pil grund av iogonfallande track som ligger 
nedanfor boet. Foraldrama tar ocksil ofta med sig 
spillning friln ungama efter matningen. 

Nar ungama ar ca tvil veckor gamla, skriker de 
hogljutt nar foraldrama kommer med fOda till boet. 
Fodan bestiir dil huvudsakligen av larver av nattslan­
dor; nar ungama ar smil utgors fodan till overvagande 
del troligen av smarre insekter. Under 1980-talet har 
flera uppsatser publicerats om stromstarens fOdoval , 
framst i Storbritannien och Tyskland (t. ex. Onnerod et 
al. 1985). Genom analyser av spillning kunde faststiil­
las att fOdan hos rasen gularis under hackningstid helt 
dominerades av nattslandelarver (Trichoptera), fOr de 
vuxna filglama 31.8 % och for ungama 68.9 % av hela 
fodointaget. Tatheten av hackande stromstarar var vi­
dare lagre i forsurade omrilden, troligen beroende pil 
fOrsarnrad fOdoti11giing. 

Ett 40-tal spillningsprov friln stromstarar i bster­
gotland, visade att aven fOr denna ras ar olika nattslan­
delarver det vanligaste bytesdjuret, framfora11t hus­
maskar (Limnephilidae) (Gezelius et al. 1986). 

Undantagsvis kan smMisk ingil i dieten. Endast en 
giing har jag iakttagit en stromstare med ett ca 4 cm 
liingt fiskgli i nabben, med vilket den amnade mata 
nilgon av de tvil veckor gamla ungama. 

Den 21 juni 1977 bevakade Bengtsson ett bo med 
13 dagar gamla ungar i norra Vannland under tre 
timmar. Under denna tid matades ungama 27 gilnger 
med ett tidsintervall varierande fran en till 13 minuter. 
Honan matade flitigast och flera gilnger iakttogs hur 
den matande filgeln fordelade fOdan mellan ungama. 
Fodan bestod av grilvita och gulvita larver av okanda 
arter. Vid upprepade tillfallen silgs den vuxna stromsta­
ren efter matningen bara ut spillning friin ungar fOr att 
genast slappa den i vattnet och darefter noga skolja 
nabben. 

Fern dagar innan de tre ungama larnnade ett bo i 
Harjedalen holls detta under uppsikt under fern timmar 
den 7 juni 1990. Av de bilda makama svarade honan for 
69 % av matningen (Karl-Heinz Bink i brev). Har var 
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Antal flygga % flygga Antal flygga 
perbo 
Total no. of % fledged No. offledlings 
young fledged per nest per nest 

9 75.0 2.3 
13 65 .0 2.6 

173 84.4 4.2 
93 86.1 5.2 

288 

matningsfrekvensen nilgot hogre an vid boet i Vann­
land (11.6 ggr/tim resp. 9 ggr/tim), men ungama var 
ocksil ca 5 dygn aldre. Det kan fonnodas att matnings­
frekvensen okar ju aldre ungama blir. Skillnaden i 
matningsfrekvens mellan konen har ocksil konstaterats 
i en studie i sodra Tyskland av rasen aquaticus, dar 
honans matningsfrekvens var 62.3 % nar ungama var 
nio dygn gamla (Eggebrecht 1937). 

Botiden uppges i litteraturen vara 20-24 dygn 
(t. ex. Shaw 1978). I min undersokning var botiden i 
medeltal23 dygn (N = 7 bon). En vecka efter bolamna­
det ar ungama fu11t flygga och de lamnar av allt att 
doma tamligen omgilende reviret. Vid mina fiitaliga 
besok vid hackningsplatser, dar ungama kort tid innan 
larnnat boet, har jag bara vid ett tillfa11e iakttagit en 
ungfilgel, som 17 dygn efter det att den lamnat boet, 
silgs nara detta. 

Hiickningsresultat 

Av 345 agg i de lyckade hackningama (Tab. 5) var 56 
infertila (16.2 %) . Endast en sil gott som fullvuxen unge 
har hittats dod i ett boo Klackningsframgilngen, d v S. 

andelen klackta agg av lagda agg, var i genomsnitt 83 .8 
% och andelen flygga ungar av lagda agg 83.5 %. Friln 
brittiska bokort var motsvarande siffror 87.5 % resp. 
83.1 % (N = 280) enligt Shaw (1978). 

I sex bon overgavs aggen, ur sju bon fOrsvann a11a 
aggen under ruvningstiden, ur ett bo med andrakull 
likasil. Det har visat sig omojligt att utrona i hur hog 
grad dessa misslyckade hackningar beror pil ren preda­
tion och vilka predatorer det ar frilga om. En predator ar 
utan tvekan mink Mustela vison. 

I ett bo i norra VannI and 1977 lilg honan pil tvil 
veckogamla doda ungar och ett rotagg. Vid samma 
lokal iiret darpil hittades i boet tvil doda ungar och en 
levande men fOrsvagad unge med svarta hill i huvudet. 
Dessa hill milste ha gjorts av nilgon parasiterande larv. 
I ett annat bo i norra Vannland, liig fern stora ungar doda 
sistnamnda iir. Pil iltminstone tvil av dem silgs grilvita 



mot huvudet avsmalnande skinniga, ca 10-12 mm 
1<1nga larver. De hade uppenbarligen iitit sig in pa 
kroppama och svarta hal sags bl. a. pa ungamas huvu­
den. 

Med misslyckade hackningar inbegripna i Tab. 5 
stannar hackningsframgangen i medeltal vid 67.7 % 
och andelen flygga ungar av lagda agg blir 67.4 %. 
Motsvarande varden enligt Shaw (1978) var 61.0 % 
resp. 51.4 % (N = 455). 

Varje lyckad hackning producerade i genomsnitt 
4.24 ungar. I den norska studien inneholl 72 bon i 
medeltal 4.25 ungar i en alder av ca 12-13 dygn 
(Efteland & Kyllingstad 1984). 

Klackningsframgangen for fyra andrakullar blev 
69 % och eftersom alIa klackta agg resulterade i lika 
manga flygga ungar blir procenttalet fOr andelen flygga 
ungar av lagda agg ocksa 69. Om den femte misslyck­
ade andrakullen raknas in blir motsvarande procenttal 
55. De lyckade andrakullshackningama producerade i 
genomsnitt 2.75 ungar. Hackningsresultatet i 16 strom­
starebon med fullagda aggkullar har av olika anled­
ningar inte kunnat fOljas upp i undersokningen. 

Populationsdynamik och revirtathet 

Den arligen hackande populationen av stromstare i 
Varmland kan betraktas vara 50 par. Det maste emeller­
tid betonas att variationema ar fran ar ar mycket stora. 
Vissa ar kan antalet hackande par vara betydligt stOrre, 
kanske upp mot ca 75 par, medan stromstaren andra ar 
hackar i landskapet med bara 30-35 par. Jag tror att 
detta har samband med fOrhalIanden som rAder i Norge, 
det omrade i Skandinavien som utan tvekan utgor 
huvudutbredningsomradet fOr var skandinaviska strom­
stare. Forutom i landets sydostra del hackar namligen 
stromstaren i Norge tamligen allmant och gar i fjall­
traktema and a upp till snogransen (Haftom 1971). 
Sakerligen hackar en del norska stromstarar vissa ar i 
Varmland, somju gransar till Norge, och vice versa. Ett 
bevis pa detta utgor den hona som under hela studien 
hackat i Varmland tidigare an nagon annan, namligen 
varen 1990 vid B jorkaholm i mellersta Varmland. Hon 
var markt som bounge vid Elvdal i Hedmark fylke i 
Norge den 9 juni 1987 och fick som trearig hona ut 6 
ungar rekordtidigt (omkr. 7 maj) . En stromstare markt 
som bounge 1978 i mellersta Varmland hittades dod i 
fisknat i maj 1980 i Hedmark fylke . En annan bounge 
markt 1981, som hittades redan den 10 augusti samma 
ar i Hedmark fylke, hade ocksa drunknat i fisknat. 
Ungfaglamas benagenhet att tydligen dra sig vasterut 
illustreras ocksa av den bounge som marktes den 17 
juni 1985 i Svartan och som kontrollerades av ringmar­
kare vid Slobyn, Mangskog, den 2 januari 1990,64 km 
vaster om den plats dar den markts. 

Att stromstaren hackar som ettaring ar tidigare 
kant. Det konfirmeras av den hona som hittades hack-

an de i Varan i norra Varmland 1983 och som var markt 
som bounge vid Nasberg i Halsingland aret fOre. Den 
aldsta hackande hona som piitraffats ar en 7K + fagel , 
som marktes i Varan 1984 och kontrollerades i samma 
holk 1989. 

Avstandet mellan boplatsema i Varmland varierar, 
men de ligger inte tatt. Det minsta avstand som konsta­
terats mellan tva bebodda bon ar 1.3 km (Kymsalven). 
Den stOrsta tatheten i samma vattensystem visar Varan 
med Varsjoalven i norra Varmland. Har hackade pa en 
astracka av 10 km inte mindre an 4 par samtidigt 1978 
och 1985. 1977 och 1988 hackade har 3 par. Detta ger 
0.4 resp. 0.3 par/km astracka. Pa en total astracka pa 
140 km i Norge varierade tatheten mellan 1.4 och 2.2 
par/ lO km astracka (Efteland & Kyllingstad 1984). 

I ovrigt ar hackningslokalema val spridda over 
landskapet som framgar av Fig. 1. En del uppgifter om 
hackningsfOrekomst i andra svenska landskap kan nog 
ifragasattas, eftersom uppgiftema ofta harrort fran stu­
dier ens taka ar och frekvensen hackande stromstarar 
fluktuerar sa starkt olika ar. 

Onskvart yore att fa en sakrare uppskattning av den 
svenska stromstarepopulationen liksom av den norska, 
dar veterligen inga forsok hittills gjorts. 

Nutida ochframtida hotfaktorer 

Farska uppgifter gor gallande att stromstaren ar pa 
tillbakagang i antal bl. a. i Sverige, Wales och Skott­
land. Samma trend kan galla i mitt undersokningsom­
rade da antalet hackande par var ringa under 1990. 
Redan vintem 1989/90 lade jag marke till franvaron av 
overvintrande stromstarar pa flera stamlokaler i melIer­
sta Varmland. Det ar dock fOr tidigt att sakert uttala sig 
om en eventuell tillbakagang, eftersom antalet hackan­
deparvarierari Varmlandolikaar. Vintem 1989/90var 
dessutom mycket mild, varfOr manga stromstarar kan 
ha overvintrat i vattendrag som normal a vintrar fryser 
till. Detta kan forklara varfor sa fa faglar observerades 
pa de sedvanliga overvintringsplatsema i mellersta 
Varmland. 

Men om det nu ar sa att stromstaren minskar i antal, 
vad kan detta bero pa? Forsuming och grumling av 
vattendrag kan vara en forklaring liksom fororeningar 
av olika slag. Stromstarens huvudfoda ar s. k. husmas­
kar. Aven om enstaka arter tal ganska laga pH-varden 
paverkas bestanden i stort vid pH-sankningar (t. ex. 
Raddum&Fjellheim 1984,Engblom&LingdeU1985). 

Den varmlandska stromstarepopulationen skulle 
sakerligen vara stOrre, om det funnes tillgang till fler 
lampliga boplatser. Samtidigt kan konstateras att utan 
de broar, dammar m. m. som uppkommit genom man­
niskans fOrsorg, skulle den varmlandska populationen 
av stromstare endast uppga till kanske en fjardedel av 
vad den ar idag. Under senare decennier har manga 
artificiella boplatser for stromstare fOrsvunnit. Nya 
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broar har byggts som t. ex. saknar balkar Hi.mpliga att 
fasta boet vid. Vagtrummor har placerats pa platser dar 
tidigare forutsattningar fanns for bobyggnad. Darfor ar 
det av vikt att placera ut speciella stromstareholkar. 

Forutom andrade bro- och dammbyggnadskonstruk­
tioner, som negativt paverkar stromstarens bobygg­
nadsmojligheter planeras i okad utstrackning vatten­
kraftsutbyggnad i form av minikraftverk och pump­
kraftverk. Dessa kommer att byggas i smarre alvar och 
aar, vilka ofta hyser hackande stromstare och aven 
forsarla. Varan, Varmlands fOmamligaste stromstare­
lokal, har under manga ar nu hotats av planer pa 
vattenkraftsutbyggnad. Minikraftverk planeras byggas 
i flera varmlandska vattendrag som bstanasan, Nasal­
yen och Ranan. Tuber ovan eller under mark ar tankta 
att leda vattnet pi\. vissa kansliga strack or, dar hack­
ningslokaler nu finns for bade stromstare ochforsarla. 
Kommer dessa planer att fOrverkligas far det till foljd 
att aama torrlaggs och hackningslokalema for de namnda 
artema fOrsvinner for evigt. 
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Summary 

Distribution and breeding ecology of the Dipper Cin­
dus c. cindus in the province of Viirmland, central 
Sweden. 

This study aimed at detelmining the size of the breeding 
popUlation of the Dipper in the province ofVarmland, central 
Sweden, and at providing data on its breeding biology. Poten­
tial breeding sites such as bridges , dam constructions, etc. 
were marked on topographical maps (scale 1 :50000) and 
afterwards visited in the field. The census shows that ca 50 
pairs of Dipper breed annually but numbers vary between 
years possibly depending 'on the severity of the preceding 
winter. 

The closest distance between two nests was 1.3 km and the 
stream (10 km) with the hjghest density of nests contained 0.3 
to 0.4 nests/km stream. In other streams, lower densities were 
recorded. 

During the census 90 nests were found, 75 % of which 
were situated in connection with human constructions. Thus, 
where natural nest-sites are lacking, the Dipper depends on 
constructions such as bridges, dams and stone walls along the 
water course provided these constructions have ledges or 



niches large enough to support the nest. The Dipper may be 
absent from otherwise apparently suitable areas because bridges 
and dam constructions are unsuitable as nest-sites. 

Artificial nest-sites are especially important in the south­
ern and central parts of the province, which have a lower relief, 
whereas in the northern part natural sites such as cliff ledges, 
overhanging stream banks and places where small streams 
enter a large one are used more often. 

Both sexes participate in the construction of the nest which 
takes ca three weeks. The nest consists of one outer and one 
inner part, the inner one being lined with leaves from last year. 
In cases where the same nest is used during consecutive 
breeding seasons, the inner part is removed and a new one built 
within the old outer nest. Nests were placed 0.3-3.95 m above 
water level (mean 2.0 m, N = 49). 

Mean laying date during 1978-90 was 19 April in the 
southern and middle part of the province (N = 38 nests) vs 8 
May in the northern part (N = 25). Clutch size varied between 
3 and 6 eggs with a mean of 5.11 (N = 100). The mean size of 

143 eggs from 56 clutches was 25.2 X 18.4 mm. 
Incubation started after the laying of the last egg and 

hatching occurred after 15-18 days of incubation. Only the 
female incubated but was fed by the male while sitting on the 
eggs. However, the female often left the nest for foraging on 
her own. 

Five second clutches were found during the study, i. e. 
4.8 % of all nests found (N = 105). Their mean size was 4.0 
(range: 3-5 eggs). 

The hatchability of successful first clutches (N = 345 eggs 
in 68 clutches) was 83.8 %, and 83.5 % of the eggs resulted in 
fledglings, giving a mean of 4.24 fledged young per nest. The 
clutch was deserted or preyed upon in 13 additional nests . If 
these unsuccessful breeding attempts are included, 67.4 % of 
the eggs resulted in fledglings. 

The hatchability of successful second clutches was 69 % 
(N = 12 eggs in 4 clutches). No young died in these broods 
resulting in a mean of 2.75 fledglings per nest. 
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Breeding biology of the Lapland Bunting Calcarius lapponicus 
in Lapland, Sweden 

PETER GIEROW & MARTIN GIEROW 

Abstract ------------------

We have studied a population of individually colour ringed 
Lapland Buntings at Ammarniis, Swedish Lapland in 1984-
1989. Pairs arrived together at the study site at the time of snow 
melting (late May to early June). Territorial behaviour (i.e. 
singing by the males) usually lasted about 10 days . In 1986 and 
1987 males sang throughout the incubation period (20-25 
days); in the latter year this may have been caused by extensive 
nest predation. Females were most often seen feeding close to 
their nests , while males were less confined to their territories. 
Some observations of territorial birds feeding together in 
flocks were made during the breeding season. The territory 
density at the study site was 29/km2 which is a slight increase 
compared to figures from before 1984. Egg-laying was highly 
synchronized and more than 75 % of the females initiated their 
clutch within 6 days after the first egg in the first clutch was 
laid. The average clutch size decreased with progress of the 
breeding season (-0.057 eggs/day). Clutch size decreased 
with calendar day in a bi-phasic pattern, decreasing slowly 
between 28 May and 13 June (-0.02 eggs/day) and more 
rapidly between 14-20 June (-0.09 eggs/day). The average 
clutch sizes for these two periods differed significantly (5.59 
vs. 5.02). The lower clutch size late in the season may at least 

Introduction 

The distribution of the Lapland Bunting encompasses 
the arctic and subarctic zones of both the Palearctic and 
Nearctic. Of the four races described, three have rather 
limited distributions (Williamson 1968). C.l. coloratus 
is found only on the Kamchatka Peninsula, C.l. subco­
loratus in eastern Greenland, and C.l. alascensis in 
Alaska. The nominate race C.l. lapponicus, on the other 
hand, is almost circumpolar and can be found in arctic 
to subarctic North America (except Alaska), on wes­
tern Greenland, in the Scandinavian alpine mountain 
range, and along the Soviet coast of the Arctic Ocean all 
the way to Bering Strait. 

partly be caused by younger females breeding later and having 
smaller clutches. Females that were known to be old (3K+) 
had significantly larger clutches than young (2K) and un­
ringed (3K+) females (5.74 and 5.31, respectively). The 
former group (3K +) on average laid their first eggs on 11 June 
compared to 14 June for the latter (2K and 3K+). 53 % of the 
females started to incubate before the clutch was complete, 
resulting in a 1-2 days hatching asynchrony. Nestlings re­
mainedin the nest until they were 10-11 days old. 92 % of the 
unpredated eggs hatched and only 6 % of the nestlings died 
during the nest period. During five of the study years, 14 % of 
the nests were predated. In the sixth year (1987), as much as 
88 % of the nests were lost by predation. Thus, predation 
seemed to have a rather low impact on the population during 
normal years. However, in the year after the large nest preda­
tion (1988) the density of breeding birds reached its minimum 
suggesting that at least short term effects can occur. 

Peter Gierow, 739 Amigos Way, Apt lB, Newport Beach , CA 
92660, USA 
Martin Gierow, Getingeviigen 58, S-222 41 Lund, Sweden 

C.l. alascensis has been studied for a number of 
years and is relatively well described (Custer & Pitelka 
1977, Tryon & MacLean 1980). For the nominate race 
there exists a thorough report describing a coastal 
population in northern Canada (Hussell 1972) and a 
study from two separate years on western Greenland 
(Madsen 1982, Fox et aI, 1987). No systematic studies 
have been performed on the Scandinavian population, 
despite that the Lapland Bunting is among the more 
numerous species on the alpine heath of the Scandina­
vian mountains (Svensson et al. 1984) and the easy 
accessability of these mountains. 
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By comparing earlier studies of the breeding biolo­
gy, it is evident that several differences occur between 
different populations. In an effort to shed more light 
upon this, a Scandinavian population has been studied 
for six consecutive seasons, since 1984, at Ammamas 
in Swedish Lapland (56°50' N, 16° 20' E). The area 
studied, a 1 km square, has been described in detail by 
Svensson et al. (1984), and is since 1964 part of a long 
term standardized bird census program. 

Methods 

The work in the field was, during all years, perfOlmed 
from early June to the beginning of July. The breeding 
conditions, however, differed considerably between 
the seasons. In 1984 spring was very early, resulting in 
a ground virtually free of snow already on 1 June. 
Spring also came early in 1986, a year otherwise 
characterized by the occurrence of Geomctrid moth 
caterpillars Epirrita autumnata also on the alpine heath. 
In all other years spring was late to very late. It should 
also be noted that there was a high predation of eggs and 
chicks in 1987. 

The number of breeding birds was estimated by 
mapping territories of singing males. The visits, usual­
ly 8, were performed as early as possible in each season 
and evaluated according to the standards used in the 
Swedish breeding bird census (Anon. 1970). 

Ringing of birds involved predominantly three 
methods: (a) mist nets, in suspected territories, combi­
ned with recorded song and a plastic decoy painted to 
resemble a male, (b) mist nets alone, but placed close to 
localized nest, and (c) cages, with an approximate 
height of 40 cm and a diameter of:::s 1 m, baited with 
seeds and placed on appropriate rocks. Captured adult 
birds were banded with a standard metal ring and an 
individual combination of three coloured plastic bands. 
Nestlings were banded with a metal ring and one plastic 
band, a different colour for each year. 

The search for nests was facilitated by following 
females whenever they were spotted and by closly 
monitoring their movements . Other parts of the study 
area were actively checked according to their suitabili­
ty as nesting habitat. In addition, nightly expeditions 
were undertaken during the incubation period, during 
which the area was systematically searched by 3-4 
persons, walking 10-20 m apart, in order to flush 
females off their nests. 

The nests were visited once or twice a day during 
egg-laying, start of incubation, and hatching to get 
these events properly timed. Otherwise nests were only 
checked every third or fourth day. The incubation start 
was determined by examining the eggs of a clutch in a 
dark tube, transilluminated by a flashlight (Enemar & 
Arheimer 1980). The eggs were numbered according to 
laying sequence, whenever possible. 
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In addition to data collected by ourselves, informa­
tion from 1964 to 1983 was obtained from a nest card 
file of the study area. The date of the first egg laid in a 
clutch has been calculated using an incubation period 
of 12 days (own estimate, see below). Data on clutch 
sizes have only been included if they have been confir­
med by repeated visits or by transillumination of the 
eggs, or when collected from nests in the early phase of 
hatching (number of hatchlings :::s number of eggs). 

Results and discussion 

Arrival 

The arrival of Lapland Buntings to their breeding 
grounds usually coincides with the melting ofthe snow, 
i.e. in Ammamas at the end of May to early June. We 
have been able to follow the start of the breeding season 
during some of the years with a late spring. These years, 
the males and the females appeared to arrive simulta­
neously to the study area, and were often seen moving 
around, pairwise, looking for food at the edge of the 
melting snowfields. During late springs Lapland Bun­
tings have been observed in the middle of May at lower 
elevations, below the tree limit, awaiting the snow melt. 
Regarding the North American populations it has been 
reported that the males usually arrives 2-3 days before 
the females (HusseI1973), whereas on Greenland dif­
ferences between the sexes ranging from a few days to 
two weeks have been observed (Madsen 1982, Fox et 
al. 1987). Two weeks or more have also been noted for 
the Alaskan race (Williamson & Eminson 1971, Tryon 
& MacLean 1980). Both the nominate race in North 
America (Drury 1961, Hussel 1972) and the Alaskan 
race (Tryon & MacLean 1980) have been reported to 
form pairs only when having arrived to the breeding 
grounds. Mikheev (1939) studied the nominate race on 
the Russian tundra during one breeding season, and 
observed the arrival of large flocks of males to a river 
delta at the onset of snow melt. The females arrived on 
average nine days later, were more dispersed but stayed 
well separated from the males. As the spring advanced, 
the birds broke up pairwise and spread over the tundra. 
Whether our and Mikheev' s observation is a feature 
characteristic for the European populations or a respon­
se to late springs remains to be examined, however. 

Formation of territories 

The territorial behaviour has varied between the years. 
During 1984, 1985 and 1988 the males stopped singing 
at the time of the start of incubation, resulting in a song 
period not longer than 10 days. In fact, almost no 
observations of males were made until the feeding of 
nestlings began. During 1986, however, the males 
continued to sing throughout the entire incubation 



Table 1. Number of territories and nests located within the 1 X 1 km study area. 
Antal revir och bon som lokaliserats inom studieomradet (1 xl km). 

1984 1985 1986 

Territories Revir 29 32 31 
Nests Bon 9 20 27 

, from Svensson et a1. 1984. 

period, and in some cases, until a few days after the 
appearance of the first hatchlings, i. e. alltogether 20-
25 days. A similar pattern was observed 1987, but the 
long song period might have been caused by extensive 
predation upon the nests that year. Direct confronta­
tions between males have been observed a few times, 
but only at the beginning of the breeding season. This 
was also the period when the plastic decoy and the taped 
song were most ·successful. However, direct attacks 
against the decoy have only been noted three times. The 
number of territories has been relatively constant 
throughout our investigation (see Table 1), which im­
plies that population density alone does not account for 
the differences in behaviour between the years. Other 
factors, such as availability of food and females might 
be involved. Mikheev (1939) reports about intensive 
territorial fighting among the males, and singing 
throughout the entire breeding cycle. A similar behav­
iour was noted in the Alaskan race (Seastedt & Ma­
cLean 1979, Tryon & MacLean 1980), but conflicting 
observations have been made (Rowell 1957, Drury 
1961, Hussell1972). 

The role of the male territory as feeding area was 
studied in three pairs during one season, 1984. The 
female was very seldom seen outside the male territory; 
mostly she was seen searching for food in the proximity 
of the nest. The males, on the other hand, were not at all 
confined to the area they claimed by singing. One of the 
males was frequently seen leaving his own territory, 
passing through most of his neighbour's territories to a 
section where he was searching for food, often accom­
panied by a male from a third territory. Observations 
from other years confirm this behaviour. At one point 
in the nestling period as many as seven males and two 
females were observed searching for food in an area of 
20 X 20 m. During the same two hour period one 
additional male and four females were seen within 100 
m of this area. Since several of the birds were banded it 
was possible to identify them as birds with nests within 
a 250 m radius from the feeding area. It is likely that 
they were exploiting an unusual concentration of cater­
pillars. In Alaska, the males have been reported to 
utilize the defended area to a considerably higher 
degree (Tryon & MacLean 1980). They stayed within 
their territories in 65 % of the cases whereas the beha-

1987 1988 1989 Mean 1963-83' 

31 
25 

Medel 

25 27 29.2 23.4 
16 19 

viour of the females was more in accordance with our 
observations as they remained within the territory 83 % 
of the time. 

Breeding density 

The number of territories in our study area was on 
average 29/km2 (Table 1), which was considerably 
higher than the result from the standardized mapping 
1964-83 in the same area (Svensson et al. 1984). 
However, the discrepancy in the number of territories 
between the two counts during the span of our study 
was very low, ± 1-2 pairs (Svensson, pers. comm.). A 
slow increase of the numbers from the first years can be 
seen in the standardized census, but whether this repre­
sents a true tendency or not remains to be seen. Interes­
tingly, the Lapland Bunting has been reported to be 
expanding on the Kola peninsula recently (Mikhailov 
& Filchagov 1984). Population densities show a great 
deal of variation, from 17-50 pairs!km2 (Wynne-Ed­
wards 1952) to more than 200 (Rowell 1957 , Custer & 
Pitelka 1977). The higher figure often represents rather 
small, optimal areas. In addition, very large variations 
have been reported within a population between diffe­
rent years (Lien et al. 1974, Custer & Pitelka 1977). 
Fluctuations of this magnitude have not been observed 
in our population (Svensson et al. 1984), but tendencies 
to form higher densities in a small section of the study 
area have been observed in certain years. 

Nesting data 

The nest is built by the female alone. The male can be 
seen with nesting material, but this is only part of his 
courtship ritual (see also Drury 1961). The nest is 
usually localized to the side of a small protrusion of the 
ground, next to a willow or birch sprig. Areas with tufts 
of grass and fairly scarce vegetation were often prefer­
red, whereas dense growths of willows and flats of pure 
bog were usually avoided. Birds that could be followed 
for several years did usually not move more than 100 -
150 m from one year to another (Gierow & Gierow 
unpubl.) 

One nest, out of 104 examined by us, was lined with 
grass alone. The material most frequently used was 
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Fig. 1. Onset of egg laying in relation to the first egg of the 
season. All clutches of a season have been ordered.in relation 
to the day (day no. 1) of the first egg in the earliest nest in that 
season. Only years with n ;?: 5 have been included. 

Agglaggningsstart for all(J kullar ordnade i relation till den 
dag da forsta agget lades i den tidigaste kullen (day no. 1) 
under respektive sasong. Enbart ar medfem ellerfler regist­
rerade kullar har anvants vid analysen. 

white Ptarmigan feathers, from just a few up to a dozen 
or more. They were occasionally replaced by or sup­
plemented with dark wader feathers. In addition, hairs 
from reindeer were often included in the lining of the 
nest. An extremly well insulated nest contained 10 
Ptarmigan feathers, an abundance of hair and a few tufts 
of fur from a vole. 

When the lining was almost complete, the female 
laid one egg a day until the clutch was full, and only on 
rare occasions did a break in the laying occur. The 
egglaying was well synchronized within the population 
(Fig. 1). More than 50 % ofthe females had started their 
clutch four days after the arrival of the first egg in the 

earliest nest, and more than 75 % after the sixth day. 
Thereby, the onset of the breeding season became 
slightly more synchronized than in the Alaskan race 
(Custer & Pitelka 1977), and considerably more syn­
chronized than in a population on Greenland (Madsen 
1982). It has been suggested that northern populations, 
due to the late spring and thus a shorter breeding season, 
would be more synchronized by necessity (Madsen 
1982). This might have been further accentuated in our 
study area since it was situated on a northern slope. A 
study by Williamson & Eminson (1971), in which a 
southern population of Lapland Buntings were sub­
stantially less synchronized than a northern population, 
further supports this theory. 

The average date for the first egg was 11 June, as 
shown in Table 2. The average date for individual years 
has been plotted against the average clutch size in Fig. 
2, and shows a decrease in clutch size the later the 
spring was (-0.057 eggs/day, r= -0.57, p < 0.05). This 
result is well in accordance with reports from other bird 
species in the Ammarnas area (Arheimer 1982, 1987, 
Svensson 1986, 1987). Depicting clutch size as a func­
tion of calendar day results in a bi-phasic pattern (Fig. 
3). The number of eggs in a clutch decreased slowly 
between 28 May and 13 June (0.02 eggs/day, r = 
-0.113, n = 78), and was followed by a more rapid 
decline between 14 and 20 June (0.09 eggs/day, r = 
- 0.215, n = 50). The average clutch size during these 
two periods, 5.59 ± 0.69 and 5.02 ± 0.98, respective­
ly, were significantly different from each other (t-test, 
p < 0.001). Hussell (1972) reports about a decrease in 
clutch size of approx. 0.12 eggs/day (Fig. 6, p.331), but 
in a more linear fashion troughout the breeding season. 
A pattern similar to ours has been noted in a study of the 
Reed Bunting Emberiza schoeniclus in northern Fin­
land (Haukioja 1970). 

Table 2. Clutch size and date of laying of the first egg during the study years in comparison with data in the nest card file from 
1964-1983. Values are expressed as mean ± standard deviation. 

Kullstorlek och datumfOrfOrsta agg respektive ar iJamforelse med uppgifterfran bokorlsarkivetfor aren 1964-1983. Vardena 
ar givna som medelvarde 1 standardavvikelse. 

Clutch size Kullstorlek Mean S.D. N 1 st egg N 
3 4 5 6 7 8 Medel l:a agg 

1964-1983 3 7 29 32 3 5.37 0.91 (75) 11/6 (53) 
1984 1 4 5.8 0.8 (5) 30/5 (3) 
1985 7 12 3 5.63 0.92 (24) 15/6 (13) 
1986 1 8 16 1 5.65 0.63 (26) 5/6 (21) 
1987 2 13 7 2 5.38 0.77 (24) 15/6 (10) 
1988 4 4 6 5.00 1.00 (15) 14/6 (14) 
1989 12 2 4.94 0.68 (16) 14/6 (14) 

Total 6 16 74 79 9 5.39 0.86 (185) 11/6 (128) 
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Fig 2. Average clutch size in relation to average calendar date 
for the first egg of all clutches in different years. The number 
of clutches used for calculation of clutch sizes was 5 -9 prior 
to 1985 and 15-26 from 1985 and thereafter. 

Medelkullstorlek i forhGllande till medeldatumfor agg lagg­
ningsstart respektive ar. Antal kullar varierar mellan 5 -9 fo r 
arenfram till 1985 och mellan 15-26 kullarfran och med 
1985. 

To a certain extent the decline in clutch size could 
be explained by early nest predation, resulting in pro­
duction of smaller replacement clutches. However, we 
were not able to find any such clutches 'even during 
years with very high nest predation. The only indication 
towards this was a male who was seen copulating with 
a female a few days after that "his" nest had been lost. 
It has been suggested that the decrease could be a result 
of young females laying smaller clutches later in the 
season (Arheimer 1982). Since several of the banded 
females returned the following season, it was possible 
to divide our material into two groups, one including 
only 3K+ females and one all the others, i. e. young 
females (2K) and unbanded 3K +females. The resulting 
average clutch size for the two groups was 5.74 ± 0.73 
(n =14) and 5.31 ± 0.86 (n =86), respectively, which 
is statistically different from each other (p < 0.05). 
Further analysis of these two groups, utilizing data 
from nests where the date of the first egg could be 
accurately determined and omitting the first years when 
only a few nests of previously banded females could be 
localized, reveals that they also differ regarding to their 
onset of egglaying. Thus, the average date for 3K+ 
females was 11 June ± 2 (n = 11) and for the second 
group 14 June ± 3 (n = 23) (V-test, d = 2.34, P < 0.05) . 

Assuming that 3K+ females would choose older, 
more experienced males as partners, one would expect 
a similar difference by dividing the males into two 
groups. However, this was not the case. Males that were 
known to be 3K+ had an average clutch size of 5.33 ± 
0.84 (n = 18), which did not differ from the group of 
unbanded males (5.40 ± 0.81 n = 82) . 
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Fig. 3. Clutch size in relation to calendar date. The average 
clutch size for different calendar dates has been depicted as 
running means of three days. 

Kullstorlek iforhGllande till kalenderdatum. Medelku llstorlek 
for olika datum avsatt som ru llande tredagars medelvarden. 

The relationship between clutch size and the day of 
the first egg of the season is shown in Fig. 4, resulting 
in a decrease of 0.11 eggs/day (r = - 0.35, n = 123, P < 
0.001). A decline of 0.07 eggs/day has been reported 
for the Alaskan race (Custer & Pitelka 1977). This 
pattern has been described for a number of species 
producing a single brood every year (see HusseI1972) . 
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Fig. 4. The average clutch size as a function of day of laying 
relative to the first egg of the season. Each clutch has been 
grouped daywise in relation to the day (day no. 1) of the first 
egg of the earliest nest of that season. n refers to the number of 
clutches in a day group. 

Medelkullstorlek somfunkfion av aggldggning iforhGllande 
fill forsta aggef i fidigaste kullen for sasongen. n = an fal 
kullaI' . 
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We have also been able to follow the clutch sizes of 
14 females for two years or more. Eight of them did not 
change at all, whereas three increased by 1,1, and 2 
eggs, respectively, and one decreased by one egg. The 
remaining two females varied their clutch size up and 
down by one during the three and four years, respecti­
vely, they could be followed. No relationship in the 
fluctuations of the clutch sizes and of the average date 
of the first egg could be detected, despite the fact that 
the latter could change 10 days from one year to 
another. Custer & Pitelka (1977) followed eight fe­
males in Alaska, and only one of them changed its 
clutch size. 

Incubation, hatching and nestling period 

By transillumination of the eggs it became evident that 
the Lapland Bunting often began incubating before the 
completion of the clutch. 53 % of the females started 
incubating while one egg or more were still missing (n 
= 43). No obvious pattern could be discerned but, 
normally, at least 3-4 eggs appeared to be required 
before the female started incubating. Hussel (1972) 
suggested that a clutch of five eggs was usually incuba­
ted steadily 2 days before completion, and a clutch of 
six eggs 2.5 days in advance. The incubation, which 
was performed by the female alone, lasted for 12.4 ± 
0.7 days (n = 24), when calculated from laying to 
hatching of the last egg in the clutch. Similar results 
have been reported by others (Williamson 1968, Hussel 
1972, Madsen 1982). 

When incubation started before the clutch was 
complete the hatching period became extended, usual­
ly by 1-2 days . The nestlings remained in the nest until 
they were 10-11 days old, even though they were fully 
capable to leave the nest, when disturbed, at the age of 
8 days. Very short nestling periods have been reported 
by several investigators, e. g. 7.4 days by Maher (1964) 
and 6-11 days by Williamson & Eminson (1971), but 
it is possible that this is a result of to much activity 
around the nest. Other factors, such as latitude, i. e. day 
length (Karplus 1952), and pressure from predators 
(Williamson & Eminson 1971) have also been reported 
to affect the duration of the nestling period. 

Production and predation 

After omitting nests that had been subject to predation, 
97 nests remained to be used for examination of hat­
ching success. 535 out of 583 eggs hatched, i. e. 92 %. 
No differences were observed between different clutch 
sizes. Both Hussell (1972) and Madsen (1982) report a 
hatching-frequency of 90 %. The survival ofthe hatch­
lings could be followed among 325 of them until they 
were 6-8 days or older. Only 19, i. e. 6 %, died during 
this period. In other words, 87 % of the eggs resulted in 

108 

a nestling that reached the age when it could be banded. 
Combining these numbers with the average clutch size, 
5.39 eggs, and an adult survival of 46.5 % from one 
season to the next (Gierow & Gierow, unpublished), 23 
% of the young must survive from when they were 
banded to the following season in order to maintain a 
steady population. 

The effect of predation has not been included in the 
figures above. On average, 14 % of the nests were lost 
to predators during five of the years. In the sixth year, 
however, as much as 23 out of 26 located nests were 
subject to predation, i. e. 88 %. Since the nestlings in 
the remaining three nests were all recently hatched 
when our field season ended it is doubtful if any 
offspring was produced that year. 25 % of the nests 
were lost during the period prior to hatching, and 8 % 
of the remaining nests thereafter. Madsen (1982) repor­
ted a predation frequency of 7.5 %, with all losses 
restricted to when there were eggs in the nests . Hussell 
& Holroyd (1974), on the other hand, recorded an 
average of77 %, and similar numbers have been found 
in populations in Alaska (Custer & Pitelka 1977), 
evenly distributed throughout the breeding season. 

Our results indicate that predation, in the area 
studied, has a rather limited impact on the population in 
normal years. However, since the density of breeding 
birds (see Table 1) reached its lowest point in 1988, the 
year after a year with extensive predation, it is possible 
that at least short term effects can occur. Another 
interesting observation is that the clutch size also reach­
ed a low value in 1988 (see Table 2), perhaps indicating 
an influx of young females to replace older females lost 
to predators in the previous year. But further studies are 
required to verify this . 

Potential predators in our study area were Ravens, 
Red Foxes, Longtailed Skuas, Mew Gulls and ermines, 
with the two first mentioned being most likely candida­
tes as judged from observations around the nests. Ra­
vens and Arctic Foxes were regarded as responsible for 
the nest predation on Greenland (Madsen 1982). The 
sku a was ruled out by Hussel & Holroyd (1974), since 
examination of disgorged pellets revealed mostly bo­
nes from already fledged birds, and they instead sug­
gest the Arctic Fox as being the most important nest 
predator. 

In summary, our results show that the Lapland 
Bunting is well adapted to its environment. The breed­
ing season is highly synchronized, making it possible 
for the majority of the population to produce fledglings 
within 4 - 5 weeks of the onset of snow melt. In addi­
tion, the decline in clutch size that occurs as the season 
proceeds, seems at least in part to be due to young 
females breeding later than adults and producing small­
er clutches. However, it still remains to be shown 
whether this is due to that they are young or that they 
breed later in the season. 
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Sammanfattning 

Lappsparvens Calcarius lapponicus hiickningsbiologi 
i Lappland 

Lappsparvens utbredning inbegriper de arktiska och subark-· 
tiska delarna av bAde Palearktis och Nearktis. Fyra raser finns 
beskrivna varav en, nominatrasen C . I. lapponicus, har en 
cirkumpolar utbredning. Flera studier av lappsparvens back­
ningsbiologi har gjorts (Alaska, norra Kanada, vastra 
Gronland) men iinnu sA lange inga pA den skandinaviska 
populationen. Det har visat sig vara stora skillnader i hack­
ningsbiologi mellan olika lappsparvpopulationer och 
darfor har vi sedan 1984 studerat lappsparv vid Ammarnas i 
sodra Lappland. StudieomrAdet (1 km2) har beskrivits i detalj 
av Svensson m fl (1984). 

Metoder 

Faltarbetet har varje Ar pAgAtt frAn borjan av juni till borjan av 
julio Hackningsforutsattningarna har varierat betydligt mellan 
::\reno 1984 kom v::\ren tidigt och det var i princip snofritt den 
1 juni. Ett annat tidigt Ar var 1986 som ocksA bjod pA riklig 
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tillgAng pA fjallbjorkmatarlarver EpitTita autumnata. De ovri­
ga vArama har varit sena till mycket sena. 1987 var det hog 
predation pA bAde agg och ungar. 

Antalet hackande par bestamdes genom att revirkartera de 
sjungande hanama. VanIigtvis gjordes Atta inventeringar sA 
tidigt som mojligt pA sasongen . De utvarderades sedan enligt 
Svensk hackfAgeItaxerings standard. FAglama fAngades med 
hjalp av nat , bandspelal'sAng och en mAlad 10ckfAgel av frigolit 
eller i mjardar med fron som lockbete. De adulta f<'I.glama 
marktes med aluminiumring och tre fargringar. Boungar ring­
marktes med aluminiurnring och en fargring, en unik fal'g fOr 
varje <'!.r. 

Bon letades upp genom att honor fOljdes och lampliga 
ornrAden soktes igenom. UndersokningsornrAdet gicks aven 
igenom systematiskt nattetid av 3-4 personer for att forsoka 
skramma honoma frAn deras bon. Bon besoktes 1-2 gAnger 
per dag i samband med agglaggning, ruvningsstart och klack­
ning, annars var 3-4 dag. Aggen genomlystes med en trans­
illuminator fOr att bestamma ruvningsstart. Uppgifter om 
lappsparvens hackningsbiologi 1964-1983 har vi hamtat frAn 
LUVREs bokortsregister. En ruvningstid pA 12 dagar (egna 
uppgifter) har anvants fOr att berakna dagen fOr fOrsta agget i 
kullen. 

Ankomst 

Lappsparvens ankomst till hackningsplatsema vid Ammamas 
brukar sammanfalla med snosmaltningen, d v s slutet av maj 
till borjan av juni. Under nAgra sena vAl'ar hal' vi lyckats fOlja 
borjan av hackningen. Hanen och honan verkade anlanda 
samtidigt till studieomrAdet och sAgs ofta soka fOda och rora . 
sig tillsammans. Hos andra lappsparvsraser harman funnit att 
honan anlander efter hanen och att parbildningen sker pA 
hackningsplatsen. En hackningsstudie av nominatrasen frAn 
den ryska tundran visade dock att lappsparvama hOIl ihop i 
f1ockar . Dessa lamnade de sedan parvis fOr att uppsoka sin 
hackningsplats. 

Reviretablering 

Hanamas revirbeteende varierade mellan Aren. 1984, 1985 
och 1988 slutade hanama sjunga i samband med att honoma 
borjade ruva vilket resulterade i en sAngperiod pA knappt 10 
dagar. 1986 daremot fortsatte hanama att sjunga under hela 
ruvningsperioden, i vissa fall aven nAgra dagar efter att de 
fOrsta ungarna klackts (totaIt 20-25 dagar). Hanarna sjong 
under en lika lAng period aven 1987, men detta kan ha berott 
pA att den hoga bopredationen detta <'I.r. Antalet revir i studie­
ornrAdet har varit ganska konstant under alla <'!.r och kan dartor 
inte i sig sjaJv forklara skillnaden i beteende mellan Al'en. 

Under 1984 studerade vi revirutnyttjandet hos tre par. 
Honoma var mycket sallan utanfor hanens sAngrevir och sokte 
mest foda i narheten av boet. Hanama holl sig daremot inte aIls 
inom sina sAngrevir. Till exempel passel'ade en hane ofta 
genom sin grannes revir fOr att nA en plats dar han sokte fOda. 
PA denna plats var han ofta tillsammans med en tredje hane. 
Aven andra <'!.r har liknande observationer gjorts. Vid ett 
tillfalle under hackningssasongen sAgs sju hanar och tvA honor 
soka fOda tillsammans pA en yta av 20 X 20 m. 

Yuerligare en hane och fyra honor sAgs inom 100 m frAn 
denna plats. Alla dessa fAglar hackade inom en radie av 250 m 
frAn fOdosoksplatsen. Troligen var det en osedvanligt riklig 
forekomst av fjallbjorkmatarlarver som lockat dem samman. 
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I en studie av lappsparv frAn Alaska visade sig hanama stanna 
betydligt mer inom sin a revir (65 % av tiden inom reviret). 

Revirtiithet 

Antalet revir inom studieomrAdet var i medeItal 29/km2 (Ta­
belli), vilket ar en okningjamfort med siffror frAn fOre 1984. 
Lappsparven har aven rapporterats oka pA Kola-halvon under 
senare tid. Populationstatheter i andra delal' av artens utbred­
ningsomrAde visar pA stora variationer, frAn 17-50 par/km2 

upp till 200 par/km2. Man har aven funnit stora variationer i 
populationstathet inom samma population mellan olika <'I.r. 
Ammamas-populationen har ej visat stora svangningar mel­
Ian Ar, men tendenser till hoga tatheter in om vissa begransade 
delal' av studieomrAdet har noterats. 

Hiickningsuppgijfer 

Boet, som honan bygger sjalv, placeras oftast vid sidan av en 
tuva nara en vide- eller bjorkkvist. Oppna ornrMen och 
tuvmarker foredrogs vid bobygget, medan tat a videsnAl' och 
rena myrar undveks. Honor som <'I.tervande for att hacka for 
andra <'!.ret placerade oftast sitt bo mindre an 100-1 SO m frAn 
fjol<'!.rets boplats. Bona fodrades oftast med nAgra fA till ett 
dussin vita ripfjadrar samt renh<'l.r. Ett extremt valisolerat bo 
inneholl 10 ripfjadrar, mycket renh<'!.r och nAgra tussar sork­
pals. Endast ett bo av 104 undersokta var fodrat med enbart 
gras. 

Populationen uppvisade en mycket val synkronisel'ad agg­
laggning. Mer an halften av honoma pAborjade sin kull inom 
fyra dagar och over 75 % inom sex dagar efter det aU forsta 
agget lagts i det tidigaste boet for sasongen. Darrned ar 
agglaggningen i denna lappsparvspopulation mer synkronise­
rad an i andra populationer. Forsta agget lades i medeItal 11 
juni (Tabe1l2). I Figur 2 har medeldatum fOr forsta agg avsatts 
mot medelkullstorleken for respektive <'I.r. Figuren visar att 
kullstorleken minskar ju senare v<'!.ren ar (-0.057 agg/dag, 
r = 0.57, P < 0.05). DA kullstorleken avsatts mot kalenderdag 
erhAlls en bimodal fordelning (Figur 3). Kullstorleken mins­
kade IAngsamt mellan 28 maj och 13 juni (0.02 agg/dag) 
medan den minskade snabbare mellan 14 och 20 juni (0.09 
agg/dag). Medelkullstorlekama fOr dessa tvA perioder skiljde 
sig signifikant At (5.59 respektive 5.02 agg, t-test p < 0.001). 

Liknande monster hal' rapporterats fOr mAnga arter som 
endast fOder upp en kull per <'I.r. Till en del skulle detta kunna 
fOl'klal'as av tidig bopredation med omlaggningar och darmed 
lagre kullstorlek som fOljd. Vi har dock inte hittat en enda 
omlaggning i vArt studieornrAde trots att vi haft <'!.r med hog 
bopredation. Det har foreslagits att monstret kan fOrklaras av 
att unga honor lagger smA kullar och bildar par sen are pA 
sasongen. Vi har kunnat testa detta eftersom mAnga ringmark­
ta honor <'I.tervant till v<'l.rt studieomr<'l.de mellan <'!.ren. V<'I.rt 
material har delats i tvA grupper, en bestAende av enbart kanda 
gamla honor (3K +) och den andra bestAende av unga (2K) och 
ej ringmarkta (3k+) honor. Gruppen innehAllande kanda gam­
la honor hade signifikant stOrre medelkullstorlek an den andra 
gruppen (5.74, n =14 mot 5.31, n =86). De tvA gruppema 
skiljde sig ocksA signifikant At vad galler medeldatum fOr 
fOrsta agget, 11 juni fOr de gamla honoma och 14 juni for den 
andra gruppen. En likadan uppdelning av materialet for hanar­
na visade att det inte fanns nAgra skillnader i kullstorlek 
(gamla hanar 5.33 agg, unga och omarkta hanar SAO agg). For 
14 honor har vi hackningsuppgifter frAn tvA AI' eller mer. Atta 



honor hade ofOrandrad kullstorlek medan tre okande kullen 
med 1, 1, och 2 agg, och en minskade med 1 agg. TvA honor 
hade kullstorlekar som andrades upp eller ned med 1 agg under 
de tre respektive fyra Ar som de kunda fOljas. Vi fann inget 
samband mellan andringar i kullstorlek och medeldatum for 
fOrsta agg, trots au det senare kunde variera upp till 10 dagar 
mellan olika Ar. 

I Figur 4 analyseras sambandet mellan kullstorlek och 
datum dA sasongens fOrsta agg lades. Figuren visar au kullstor­
leken minskade med 0.11 agg/dag. 

Ruvning, kliickning och matning 

Genomlysning av aggen visade att 53 % av lappsparvhonoma 
borjade ruva innan kullen var fullagd, vilket medforde au 
klackningen blev utdragen over 1-2 dagar. Ruvningen skottes 
av honan ensam och varade i medeltal 12.4 dagar riiknat frAn 
laggning till klackning av det sista agget. Ungarna stannade 
oftast i boet tills de var 10-11 dagar, trots aU de vid sWming 
kunde lamna boet dA de var 8 dagar garnla. 

Hiickningsjramgang och predation 

KlackningsframgAngen kunde faststallas i 97 bon som ej 
utsaUs fOr predation. 535 av 583 agg, d v s 92 % av aggen, 
klacktes. Endast 6 % av ungarna dog innan de uppnAtt en Alder 

pA 6-8 dagar, d v s den Alder dA de kunde ringmarkas. Genom 
aU kombinera denna dodlighetsfrekvens for boungar med en 
medelkullstorlek pA 5.39 agg och en adult overlevnad mellan 
Ar pA 46.5 %, innebar deUa aU 23 % av de ringma.rkta ungarna 
mAste overleva till nasta hackningssasong fOr aU populations­
storie ken skall vara stabil. 

Under fern av de sex studieAren blev i medeltal14 % av 
bona rovade. Det sjaue Aret (1987) daremot blev 23 av 26 bon 
(88 %) rovade. Eftersom ungarna i de tre AterstAende bona alia 
var nyklackta dA vi avslutade faltarbetet ar det tveksamt om 
nAgon enda unge i vArt studieomrAde overlevde detta Ar. Dessa 
uppgifter antyder att bopredationen under normala Ar har en 
begransad pAverkan pA hackningsframgAngen. Eftersom tat­
heten av hackande lappsparvar i studieom.rAdet var som lagst 
1988, d v s Aret efter den hoga bopredationen, verkar bopreda­
tionen Atminstone kunna ha korttidseffekter pA populations­
storleken. Vidare var kullstorleken som lagst 1988, vilket kan 
antyda au mAnga unga honor detta Ar ersatte ett storre bortfall 
av gamla honor Aret innan. 

Sammanfattningsvis visar vAra studier att lappsparven ar 
val anpassad till sin hackningsmiljo. De har en mycket synkro­
niserad hackningssasong dar majoriteten av pupulationen fAr 
ut sina ungar 4-5 veckor efter snosmaltningen. Vidare verkar 
det som den med hackningssasongen minskande kullstorleken 
delvis kan forklaras av att de sent hackande honoma ar unga 
och lagger smA kullar. 
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Primary moult of the Brambling Fringilla montifringilla in northern 
Sweden 

ULF OTTOSSON & FREDRIK HAAS 

Abstract 

The postnuptial wing moult of the Brambling was studied in 
a subalpine birch forest near Ammamas (65° 58' N, 16° 07' E) 
in Swedish Lapland. 580 moult cards were collected during an 
annual ringing scheme in the years 1984-1989. Regression 
analysis of moult data, with date as the independent value, 
showed an average moult duration for males and females of 
47 days. Raggedness values support the moult speed estimated 

Introduction 

The complete moult once a year of flight and body 
feathers is one of the major events together with bree­
ding in the annual life cycle of a small passerine such as 
the Brambling Fringi/la montifringilla. There are two 
main moult patterns described for non-tropical passeri­
nes: post-nuptial moult - a complete moult in the 
breeding area after breeding, and winter moult - a 
complete moult in the winter quarters (Streseman & 
Streseman 1966, Ginn & Melville 1983). Among 
passerines in Europe all non-migrants, all short-dis­
tance migrants and some tropical migrants moult dur­
ing the summer; thus it is only some tropical migrants 
that moult during winter (Ginn & Melville 1983, Sven­
sson 1984). 

Moult and breeding are two energetically deman­
ding events for a bird and normally moult and breeding 
do not overlap. Passerines breeding in northern Scandi­
navia, which are moulting during summer, have to 
moult during a short period after breeding before clima­
tic conditions force them to leave the breeding area. 

As other European passerine birds which are resi­
dents or short-distance migrants, Bramblings moult 
during the summer. In northern Sweden Bramblings 
leave their breeding areas during September (SOF 
1990) and migrate through southern Sweden during 
October. The median ringing date at Ottenby Bird 
Observatory (56° 12' N, 16° 24' E) is 16 October 
(Ottenby Bird Observatory, unpubl.). And at Ljung-

from the regression analysis. The moult speed shown here for 
the Brambling is much faster than for the Chaffmch and might 
be due to some constraint for moulting during early autumn. 

Ulf Ottosson and Fredrik Haas, Department of Ecology, 
Animal Ecology, Ecology Building, S-223 62 Lund, Sweden . 

husen (55° 23' N, 12° 55' E) in the southwestemrnost 
part of Sweden, the median ringing date is 6 and 15 
October for females and males, respectively (Anon. 
1990). Regularly juvenile Bramblings arrive to south­
ern parts of Sweden already in late July-early August 
(S. Bensch, pers. comm.). According to Jenni (1982) 
the timing of autumn migration shows a rather low 
variation between years, but final wintering areas var­
ies considerably between years due to variations of the 
beech mast crop in different areas. 

The aim of this study is to estimate the timing and 
duration of primary moult in relation to the breeding 
cycle for Bramblings breeding in northern Sweden. 

Method 

Moult data were collected from Bramblings caught in 
mist-nets in a subalpine birch forest close to Lake 
Tjultrask, Ammamas (65° 58' N, 16° 01' E), Swedish 
Lapland, as a part of the LUVRE-project (Enemar et al. 
1984). Birds were trapped in six years during the 
following periods: 12 July-15 August 1984, 12 July-
17 August 1985,16 July-21 August 1986,17 July-21 
August 1987, 18 July-31 August 1988, and 17 July-
21 August 1989. Twenty-two nets were used daily, 
normally between 0700 and 1300. All trapped birds 
were ringed, aged and sexed according to Svensson 
(1984), and their body mass was estimated to the 
nearest 0.1 g using a 50 g pesola spring-balance. 
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Fig. 1. Primary score versus date for adult Bramblings caught 
during 1984-1989. n = 580. 

Handpennepoiing mot datum for gamla bergfinkarfangade 
aren 1984-1989, n = 580. 

The wing moult of adult Bramblings was scored on 
the left wing according to Ginn & Melville (1983), 
where an old feather scores 0 and a new fully grown 
feather scores 5. Among the primaries only the nine 
large ones were used in the analysis, excluding the 
outermost 10th which in finches is a rudimentary fea­
ther. By this method, an old unmoulted wing has a 
primary score (PS) of 0 and a completely new and fully 
grown wing has a PS of 45. The primaries were num­
bered descendantly, i. e. in the sequence they are shed, 
from the innermost (PI) to the outermost (P9) . The six 
secondaries and three tertials were numbered ascend­
antly, from theoutermost(SI, T1) to the innermost (S6, 
T3). All growing feathers were measured to the nearest 
mm with a thin ruler inserted between the feathers, 
allowing an estimation of individual feather growth 
rate of recaptured birds. 

Duration of moult was analysed by linear regres­
sion analysis with date as independent variable. This 
gives an estimate of the duration of moult for the 
population (Ginn 1975, Pimm 1976, Sondell 1977). 
But when the trapping season fails to cover the whole 
moulting period, regression analysis with date as inde­
pendent variable gives the best estimate for an average 
individual's moult duration (E. Haukioja, pers. comm.). 
The length of the trapping season as well as the start of 
moult varied between years, and 1986 was the year 
when most of the moulting season was covered. There­
fore , we used the 1986 data set only to estimate duration 
of moult. Another estimate of individual moult dura­
tion was derived from individuals recaptured more than 
four days after ringing. 
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Raggedness values, a measure of the "hole" in the 
wing (absent wing area), were collected according to 
Haukioja (1971 a) . 

A newly shed feather (PS = 1) has a raggedness 
value of 4 and a new fully grown feather as well as an 
old feather has a raggedness value of O. The sum of the 
PS and the raggedness value are always 5 for each 
feather , except for an old feather. The individual rag­
gedness values for each feather were then summed ~or 
the whole wing, with both primaries and secondarIes 
included. 

Results 

A total of637 adult (mean = 106/year, range 68-163) 
Bramblings were caught during the six seasons. Of 
them, 580 adult birds were in active moult (mean = 97/ 
year, range 44-152) . Of the moulting Bramblings 14 
individuals were recaptured when still in moult during 
the same season. 

Description of mouLt 

Similarly to most small passerines, the Brambling 
begin moult by shedding the innermost one or two 
primaries (PI and P2). These two feathers normally 
grow out to at least two thirds of the full length before 
the shedding of the next feather (P3). The moult then 
proceeds outwards with the dropping of the .other 
feathers one by one, with several feathers growmg at 
the same time. Primary moult score for all individuals 
and years are plotted against date in Fig 1. 

When the primary score has reached a value of 
approximately 20 the secondary moult normally starts 
with shedding of the outermost secondary (S I; Fig 2). 
The moult then proceed inwards, countercurrently to 
the primaries. Secondary moult seems to be completed 
a few days after the end of the primary moult, but the 
low number of birds in late moult stages did not allow 
any further analysis. 

Tertial moult normaly starts a little earlier than the 
secondary moult, at a primary score of about 10 (Fig 2). 
In most cases the central tertial (T2) is dropped first 
followed by the smallest one (T3) and finished with the 
outermost tertial (Tl). 

Feather growth rate was estimated from the con­
trols to be 3 - 4 mm per day until the feathers were 
almost fully grown when the speed seemed to slow 
down. 

Duration of mouLt 

According to the regression analysis of the 1986 data 
set, with date as independent variable, the duration of 
moult was estimated at 48 days for males (y = 0.94x -
9.75 , n = 52), and 46 days for females (y = 0.98x -
12.07, n = 48). Since the regression lines were not 
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Fig. 3. Primary score versus date for adult Bramblings caught 
in 1986. Stippled area indicates the moult period for most of 
the birds of the population. n = 100. 

Handpennepoiing mot datum for gamla bergfinkar fangade 
1986. Det prickade omradet visar ruggningsperioden for 
f1ertaletfaglar i populationen. n = 100. 

significantly different from each other (ANCOV A F} = 
0.112 andF}= 0.40 1,p = 0.738 and p = 0.528 respective­
ly), data for the two sexes were pooled for further 
analysis. The pooled regression line for males and 
females gave a moult duration of 46.5 days (y = 0.97x 
- 11.36, n = 100), Fig 3 . 

On the basis of feather growth of recaptured birds, 
moult duration was between 45 and 180 days (mean = 
94 days). Nine birds were caught in early moult stages, 
PS < 6, when moult rate is slower than average (see 
Ginn 1975). The other four birds were in heavy moult, 
between PS 15-23 when first caught, and the moult 
duration was estimated at 45,64,68, and 90 days (mean 
= 67 days), respectively. 

Mean raggedness values for Bramblings and some 
other passerines with a primary score between 30 and 
39 and their estimated duration of moult are shown in 
Table 1. 

Discussion 

According to the regression analysis, shown in Fig. 1, 
the Brambling has a relatively rapid moult in northern 
Sweden, comparable with the moult durations shown 
for an insectivorous migrant such as the White Wagtail 
Motacilla alba (Haukioja 1971a). But it was a bit 

Table 1. Mean raggedness values for Bramblings Fringilla 
montifringilla and four other passerine species with summer 
moult and with a primary score between 30-39. Data, except 
for Brambling, from Haukioja (1971 a), with duration of moult 
estimated from recaptures. 

Genomsnittliga raggednessviirden for bergfink och fyra an­
dra tiittingar med sommarruggning och med handpennepo­
iing mellan 30 och 39 Data, utomfor bergfink,fran Hankioja 
(l971a), med ruggningstidens liingd uppskattad fran ater­
fangster. 

Moult Raggedness of wing 

Species days Vingens raggedness 

Ruggningstid Mean S.E. N 
Art dagar Medel 

Brambling 34 12.4 0.33 84 
Bergfink 

Bluethroat 42-45 19.8 1.06 9 
Blilhake 

Willow Warbler 39 17.6 1.00 11 
Lovsilngare 

White Wagtail 46 13.7 0.42 12 
Siidesiirla 

Whitethroat 43 21.5 2.92 6 
Tornsangare 

115 



Weight (g) 

27 

26 

25 

24 

23 

22 

21 

20 .: •• : 
i • 

.: . 

.. : . 
t: 

, ::. J ••••• 

:: ""\"" 
10 

. , 

20 30 
Primary score 

, : 

·1 
·2 
. 3 
.4 

40 

Fig. 4. Weight versus primary score for adult Bramblings. 
Lines connect birds caught at two different times . n = 552. 

Vikt mot handpennepoiingjOr gamla bergfinkar. Linjer binder 
sammanfaglar somfangats vid tva olika tillfiillen. n = 552. 

slower than in tropical migrants such as Yellow Wagtail 
Motacilla flava, Willow Warbler Phylloscopus tro­
chilus, Bluethroat Luscinia svecica, and Whitethroat 
Sylvia communis. (Haukioja 1971 a, Sondell 1987, 
Bensch & Grahn in prep). The moult duration of the 
Brambling found here (46.5 days) is much shorter than 
the moult duration for the closely related Chaffinch 
Fringilla coelebs (70 days, Haukioja 1971 b, Sondell & 
Schildt 1985). Further, Haukioja (1971 b) states that "It 
may be mentioned that the lenght of the moult is about 
two weeks longer in the Chaffinch than in the Bram­
bling in northern Lapland". Newton (1968) studied 
Chaffinches and used two different methods to esti­
mate the duration of moult. From recaptures he ob­
tained a moult duration of 72 days and from a method 
where a line was fitted by eye in a diagram with moult 
score plotted against date, which gives an accurate 
estimate of an average individual's speed of moult 
(Ginn 1975), he got 73 days. British Redpolls Cardue­
lisflammea cabaret seem to be the only, mainly seed 
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eating bird (Newton 1972) that has a more rapid moult, 
35 -40 days, (recalculated from Evans 1966, Evans et 
aI. 1967). Snow Buntings Plectrophenax nivalis stud­
ied on Greenland have an extremely short duration of 
moult (28 days; Green & Summers 1975, recalculated 
in Pimm 1976), but they seem to feed on insects to a 
large extent during summer (Haftorn 1971). 

Moult speed is regulated either by the number of 
simultaneously growing feathers, described by the rag­
gedness value, or by the growth rate of individual 
feathers. The raggedness values shown here, Table 1, 
are comparable with that of the White Wagtail which 
has a similar speed of moult (Haukioja 1971 a). 

Moult speed calculated from recaptures is probably 
the most accurate method for estimating duration of 
moult. But it requires that there is no effect of handling. 
During our study, recaptures of adult moulting Bram­
blings more than four days after ringing were very few. 
The low average moult rate of these birds compared 
with the estimation from the regression analysis may be 
due to a handling effect indicated in Fig. 4. Recaptured 
Bramblings often showed a decrease in weight between 
captures, apparently different from the normal overall 
weight gain during the moult period (Fig. 4). This 
shows that one should be cautious when using recap­
tures for estimating duration of moult. 

Bramblings show a nomadic breeding behaviour 
(Mikkonen 1983, Hogstad 1985, Lindstrom 1987), 
breeding at a new place each year. Thus, they lack 
breeding site tenacity which is common among many 
other birds (Andersson 1980). Despite nine years of 
ringing and a total 1707 Bramblings ringed, only two 
ringed birds have been captured at the same site in two 
different breeding seasons (Lindstrom 1987). Willow 
warblers, Bluethroats and Snow Buntings leave their 
breeding quarters early either because food is diminish­
ing or getting inaccessible (c . f. Hogstedt & Persson 
1982, Lindstrom et al. 1985) or because they are long­
distance migrants and need more time for migration. 
The rapid moult shown here by regression analysis for 
the Brambling, indicates that, even if the Brambling 
neither is a tropical migrant nor a long-distance mi­
grant, there probably exists some constraint that force 
the Brambling to moult fast. One such constraint could 
be a need of a large proportion of insects in the diet 
when moulting. 
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Sammanfattning 

Handpenneruggning hos bergfinken Fringilla mon­
tifringilla i norra Sverige. 

Bergfinkens kompletta ruggning , vilken genomfOrs efter full­
bordad hackning, studerades sasongerna 1984-1989 vid Tjul­
trask nara Arnmamas (65 0 58 ' N, 160 07'E). FAngsten, som ar 
en del av LUVRE-projektet, bedrevs iirligen i fjallbjorksko­
gen under perioden juli - augusti, med smarre variationer 
mellan sasongerna. 

Samtliga fiiglar ringmarktes, iildersbestarndes och kons­
bestamdes. Dessutom noterades ruggningen enligt ett system 
dar varje vingpenna erhiiller 0-5 poang. 0 poang innebar att 
fjadern ar gammal. Nar den tappas och en ny borjar viixa ut 
okar poangen och en helt utvuxen ny fjader erhiiller 5 poling. 
Hos finkar ar den yttersta hand penn an mycket liten och har 
exkluderad varfor en helt nyruggad fiigel har 45 s. k. handpen­
nepoang. 

Ruggningshastigheten bestamdes med linjar regression, 
med datum som oberoende variabel. Siival fAngstsasongen 
som den genomsnittliga ruggningshastigheten varierade mel­
Ian iiren och darfor anvandes bara data frAn 1986 som var det 
!\.ret dii den storsta del en av bergfinkens ruggningscykel tack­
tes. Ruggningshastigheten extrapolerades ocksii frAn fiiglar 
som kontrollerats under ruggning med mer an fyra dagars 
mellanrum. 

Totalt fAngades 637 adulta, varav 580 ruggande, berg­
finkar under de sex sasongerna. 

Som ett miitt pii Mlet i vingen anvandes det s. k. ragged­
nessvardet (RV), dar hil.let efter en nyss slappt penna ger RV 
= 4 och en gammal eller helt utvuxen ny ger RV = O. Varje 
enskild pennas raggedness summerades fOr vanster vinge. 

Ruggningen borjade med att de tvii innersta handpennorna 
slapptes. Nar dessa vuxit till minst 2/3 fortsatte ruggningen 
utiit och resterande pennor slapptes en och en. Armpennerugg­
ningen piiborjades sedan vanligen nar handpennepoangen var 
omkring 20, Fig 2a. Yttersta armpennan slapptes forst och 
ruggningen fortsatte sedan iniit. Ruggningen av tertialerna 
startade i allmanhet dii handpennepoangen var runt 10, Fig 2b. 

Regressioinsanalysen visade Htt IUggningshastigheten, vad 
det galler handpennorna, fOr hanar var 48 dagar och for honor 
46 dagar. Skillnaden var dock inte signifikant och i den 
fortsatta analysen sammanfOrdes darfor honor och hanar till 
en grupp med en IUggningshastighet pii 46.5 dagar, Fig 3. 
Endast 13 IUggande bergfinkar iiterfAngades efter minst fyra 
dagar. Dessa beraknades ha en ruggningstid mellan 45 och 180 
dagar, medel94 dagar. Med hansyn tagen till de individer som 
var i den mest ruggningsintensiva perioden blev medelrugg­
ningstiden 67 dagar, n = 4. 

Ruggningstiden, 46.5 dagar, som har beskrivits ar forhiil­
landevis snabb, i paritet med den ruggningstid som visats for 
insektsatande flyttfiiglar som sadesarla och betydligt kortare 
an fOr bofinken som har en ruggningstid kring 70 dagar. 
Ruggningshastigheten regleras av antalet samtidigt vaxande 
pennor, raggednessvardet och tillvaxthastigheten for enskilda 
pennor. De raggednessvarden som erhiillits i denna studie, 
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Tabell 1, ar fullt jamforbara med raggedenessvarden fOr 
sadesarla som har en ruggningshastighet pA 46 dagar. Berg­
finkens ruggningshastighet kan eventuellt ocksA fOrklaras av 
aU tillvaxthastigheten for enskilda pennor, 3-4 mm per dag, 
tenderar att vara nAgot snabbare an hos andra finkar . 

Den IAnga ruggningstiden beraknad fOr AterfAngade fAglar 
kan troligen fOrklaras av en hanteringseffekt. De AterfAngade 
fAglarna verkade minska i vikt mellan fAngsttillfallena medan 
den allmanna bilden under ruggningen ar en viktuppgAng, Fig 
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4. Denna viktminskning visar aU man bor vara forsiktig nar 
man anvander AterfAngade fAglar for att berakna ruggningshas­
tigheter. 

Nordligt hackande insektsatande fAglar ar tvungna aU 
lamna hackningsornrAdena p g a aU fodan tryter. Bergfinkens 
snabba ruggning antyder aU det finns nAgon faktor som tvingar 
aven den aU rugga fort. Mojligen kan det vara sA aU bergfinken 
ar i behov av insektsfOda under ruggningen for aU kunna 
bygga upp nya fjadrar. 
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Short Communications Korta rapporter 

Rosenfink Carpodacus erythrinus med 
utfargad rod drakt redan forsta varen 

KARE STROM 

Rosenfinkens Carpodacus erythrinus ruggning och 
utfargning har inte till alIa delar blivit he It klarlagd. 
Stjemberg (1979), Busse (1984) och Svensson (1984) 
anger att adulta rosenfinkar genomgar en komplett 
ruggning efter hostflyttningen i vinterkvarteren. Om­
fattningen av ungfaglamas ruggning ar mer oklar, men 
enligt Busse (1984) sker en partiell ruggning i vinter­
kvarteren, dar de juvenila kroppsfjadrama ruggas. 

Enligt litteraturen (Busse 1984, Svensson 1984) 
sker utfargningen av rosenfinkhannama forst i sam­
band med den forsta kompletta ruggningen, d v sunder 
deras andra vinter. 2K hannar pa varen ar hontecknade 
medan 3K + hannar ar utfargade med karminrott pa 
hjassan, nacken, overgumpen, strupen och ovre delen 
av brostet. Utfargade 2K hannar hos rosenfink finns 
inte redovisat i litteraturen tidigare. Det finns dock en 
tidsmassig variation i utfargningen bland hannama hos 
vissa arter, bl a hos svart rodstjart Phoenicurus och­
rurus dar en mindre andel unga hannar far sin svarta 
farg redan i samband med hostruggningen under fOdel­
searet, d v s de blir hantecknade som lK hannar (Glutz 
& Bauer 1988). 

Vid studier av rosenfink i Vastsverige 1985 - 1990 
Ufr Strom 1986) har belagg framkommit for att en 
mindre andel 2K hannar far sin roda farg redan efter 
forsta vintems ruggning, bl a genom kontroll av en 
del vis utfargad 2K hanne. 

Material och metoder 

Materialetbaseras pa59 hannar av totalt 112ringmark­
ta rosenfinkar fran aren 1987-90. Konsbestamning av 
hontecknade faglar har gjorts pa grundval av sang, 
kloakens utseende (Strom opubl.) och vinglangden 
(Stjemberg 1979). Ndersbestamning av hannama har 
utfOrts i enlighet med Svenssons (1984) generella kri­
terier, d v s pa slitage av hand- och stjartpennor samt 
handtackare, och i forekommande fall av ruggnings­
kontrast pa stOrre resp. mellersta armtackare. Samtliga 
59 hannar, som materialet grundar sig pa, har fargring­
markts och draktema hos flertalet individer har foto­
dokumenterats med 3-10 diabilder per individ. 

Resultat och diskussion 

Aterfynd av en partiellt utfiirgad 2K hanne 

Av totalt 59 examinerade hannar var 26 (44 %) utfarga­
de (3K+) och33 (56 %) var2Khannar. Avdesenarevar 
25 (76 %) hontecknade och 8 (24 %) var helt eller delvis 
utfargade. Att det fOrekommer helt eller delvis 
utfargade 2K hannar kunde verifieras genom kontroll 
av en fagel som marktes som juvenil den 25 juli 1988 
och aterfangades den 9 juni 1989. Den var vid detta 
tillfalle orangefargad med inslag av ens taka rodtonade 
fjadrar pa delar av hjassan, hals- och kroppssidoma, 
mindre armtackama, overgumpen samt pa ovre delen 
av brostet, dvs. partiellt utfargad. Den partiellt utfarga­
de 2K hannen hade kroppsruggat samt bytt mindre 
tack are och uppvisade i ovrigt ruggningsmonstret, sli­
tage och blekningseffekter, som utmarker en 2K hanne. 
Detta ar den enda utfargade hannen i materialet som 
bevisligen ar en 2K fagel, d v s som genom aterfangst 
kunnat aIdersbestammas ett ar senare. 

2K hannars ruggning 

Vid ankomsten pa varen ar handpennoma blekta och 
slitna i toppama. Detta galler aven handtackare och 
stjfu"tpennor, som ocksa ar spetsiga i toppama. Aven 
oruggade tertialer samt oruggade stOrre och mellersta 
armtackare uppvisar ett juvenilt utseende med blekning 
och slitage. Bramen pa de stOrre och mellersta tackama 
kan i vissa fall vara helt nedslitna. 36 % av hannama 
hade aven bytt nagra stOrre och mellersta armtackare. 

Med stOd av ovannamnda kriterier var 8 hannar i 
varierande grad utfargade 2K faglar. Fern av dessa hade 
bytt de mindre armtackama medan de ovriga 3 aven 
bytt ett varierande antal stOrre och mellersta armtackare 
samt i tva fall aven tertialer. Samtliga 8 utfargade 2K 
hannar, inklusive den aterfangade 2K hannen, uppvisa­
de vit fargton pa pennomas och handtackamas ytterfan 
samt pa stOrre och mellersta tackamas bram, d v s de 
saknade varje anstrykning av rosa eller rod fargton pa 
nagon av dessa fjadrar. Vid jamfOrelse med 3K + hannar 
ar utbredningen av den roda fargen nagot begransad, 
bl a pa hjassan, strupen; halssidoma, ovre delen av 
brostet, flankema, manteln samt pa de mindre armtack­
ama. Delar av fjaderdrakten varierar fran rod fargton 
till rosa eller gulaktigt orange, ofta flackvis, bl a pa 
hjassan, strupen, halssidoma, ovre delen av brostet, 
flankema, manteln, ryggen resp. overgumpen. Kan 
dessa utfargade hannar, bortsett fran den kontrollerade, 
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trots allt anda vara 3K+ som av nagon anledning inte 
ruggat fullstandigt pa grund av naringsbrist eller hor­
monell rubbning? Detta maste betraktas som osanno­
likt av flera skal, dels pa grund av hannamas antal, som 
utgor hela 24 % av totala antalet 2K hannar, som 
dessutom sinsemellan uppvisar ett enhetligt ruggnings­
monster, dels att 3K+ hannar i sa fall sku lIe upptrada 
med juvenil vinge. Detta i sin tur skulle innebara att 
faglama kroppsruggat men samtidigt behallit juvenila 
fjadrar vid ruggningen saval fOrsta som andra vintem. 
Det saknas stOd i litteraturen fOr en sadan fOreteelse. 

3K + hannars ruggning 

Vid ankomsten pa varen uppvisar handpennoma obe­
tydligt slitage eller blekning. Detsamma galler hand­
tackamas utseende som ocksa ar mer rundade jamfort 
med 2K faglar. De stOrre och mellersta armtackama 
saknar ruggningskontrast och har nagra millimeter 
breda bram. Stjartpennoma ar i samtliga fall rundade 
och obetydligt slitna i toppama. 

Individer som fangas sent pa sasongen uppvisar en 
viss blekningseffekt och nOtning framfOrallt i handpen­
netoppama, pa stjartpennoma samt pa de stOrre och 
mellersta armtackamas bram och ytterfan. 

Hos flertalet individer hade samtliga hand- och 
armpennor samt handtackare rosafargade ytterfan och 
bramen pa storre och mellersta armtackama var rosa­
kantade. Detta galler dock inte tertialema samt de en a 
tva inre mellersta tackamas bram som ar vitkantade. 
Omfattningen och intensiteten i utfargningen varierar 
hos hannama, t ex pa overgumpen, brostet och flanker­
na. Sju av de 26 3K+ hannama kontrollerades genom 
aterfangst pafoljande ar. Den roda fargen tilltog i ut­
bredning och fick successivt en morkare och djupare 
ton hos des sa. 

Vissa av 3K+ hannama har uppvisat enstaka oliv­
gronfargade eller bruntonade fjadrar insprangda i den 
roda fjaderdrakten, t ex pa hjassa, mantel och over­
gump. Tre hannar har vid aterfangst pafoljande sasong 
bibehallit denna draktkaraktar pa identiskt lokaliserade 
fjaderfalt. Dettamotsagertill viss dellitteraturen. Svens­
son (1984) och Busse (1984) anger detta som en mojlig 
3K karaktar. 

Sammanfattning 

Generella kriterier fOr aldersbesUimning av tattingar 
enligt Svensson (1984), aterfangst av en juvenilmarkt 
fagel sarnt iakttagelser under utfargningens forlopp hos 
en rosenfinkpopulation i Vastsverige visar att en min­
dre andel hannar i varierande grad ar utfargade, dock ej 
helt, redan som 2K hannar i samband med den partiella 
ruggningen fOrsta vintem. Utfargade 2K hannar hos 
rosenfink finns inte redovisat i litteraturen tidigare. 
Denna dokumentation over forekomsten av utfargning 
hos 2K hannar far dock fOljas upp av mer ingaende 
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studier med syfte att kartlagga omfattningen av och 
kanske aven en del om strategien bakom denna fOre­
teelse. 
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Summary 

Scarlet Rosefinch Carpodacus erythrinus with red 
plumage already in its first spring. 

Adult Scarlet Rosefinches undergo a complete moult during 
winter. At the same time young birds obviously undergo a 
partial moult which is restricted to body feathers and some 
wing coverts, resulting in a brown female-like plumage. They 
do not obtain the red colour typical of adult males until their 
complete moult during the second winter (Stjernberg 1979, 
Busse 1984, Svensson 1984). 

When studying the Scarlet Rosefinch in western Sweden 
in 1985 -90, however, a male was ringed as a juvenile and was 
then retrapped the following spring (2K) having partly a red 
plumage. The body feathers and lesser wing coverts were 
moulted, while primaries, secondaries and tertials were juve­
nile and therefore abraded and bleached. The primary coverts 
and rectrices were abraded and showed pointed tips. Contrary 
to this, adults have a fresh plumage and feathers with rounded 
tips. These characters can be used as general age criteria for 
many species with the same pattern of moult (cf. Svensson 
1984). 

On the basis of such age criteria another seven individuals 
of 33 examined second year males showed a partly red 
plumage. In addition, 26 adult males were ringed. Compared 
with these, the second year males had restricted areas tinged 
red on crown, breast, throat, flanks, rump and lesser wing 
coverts. Some of these feathers were tinged orange. Outer 
webs of primaries, primary, greater, and medium coverts were 
pale and lacked red colour on this parts of the feathers, 
contrary to adults. 

Records of second year birds with red plumage has previ­
ously not been recorded in the Scarlet Rosefinch. 

Kare Strom, Tvetg. 277, S-442 33, Kungiilv, Sweden . 



Differences in prey capture efficiency 
of adult and juvenile Common Sterna 
hirundo and Arctic S.paradisaea terns 

HANS KALLANDER 

A lower prey capture efficiency of juveniles than adults 
has been reported in a number of birds, particularly in 
fish-eating species (e. g. Marchetti & Price 1989). In 
this note I present data on feeding efficiency of adult 
and juvenile Common Sterna hirundo and Arctic S. 
paradisaea Terns from the east coast of Skane, south­
ernmost Sweden. 

Observations were carried out near Simrishamn in 
late August and early September 1982. This represents 
the latter part of the autumn migration period of these 
terns in South Sweden; usually only small numbers of 
Common Terns can still be seen after mid-September 
(Edelstam 1972, Ulfstrand et al. 1974). Apparently, in 
1982, the terns were taking advantage of large numbers 
of small sandeels Ammodytes sp. that had become 
concentrated near the coast. These good feeding condi­
tions probably caused migrating terns to stop for short 
periods but numbers fluctuated from just a few individ­
uals to many hundreds on different days. Common 
Terns greatly outnumbered Arctic Terns but under the 
prevailing conditions it was often impossible to sepa­
rate juveniles of the two species. However, data on 
diving rates reported below all refer to Common Terns. 

I obtained data on success rate (percent of dives 
resulting in capture of fish) on four days: on 24 August 
when flocks of terns were fishing over shallow water 
near Brantevik south of Simrishamn; on 30 August 
when small numbers were diving in deep water outside 
the harbour of Simrishamn; on 5 September, again at 
Brantevik; and on 7 September when 10-20 terns 
patrolled the harbour of Sirnrishamn. On the first occa­
sion I only recorded whether dives were successful or 
not; on the other three I followed individual terns for as 
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long a period as possible (range 30 - 405 s) to measure 
diving rates. To reduce effects of short-term changes in 
weather and, in particular, fish availability, I tried to 
follow adults and juveniles alternately, but this was not 
always possible. To reduce bias, I also tried to follow 
different individuals. It was not possible to measure the 
proportion of time the two categories of birds spent on 
different activities (e. g. fishing, resting, preening). 

Observations were made from the beach or from a 
pier with 10 X 50 binoculars or a 20 X telescope. Since 
the fish taken were small, it was sometimes difficult to 
see whether a dive was successful or not, and a few 
series had to be discarded for that reason. At times a tern 
took two small sandeels in the same dive, but it was 
neither possible to measure how often this happened 
nor whether adults did so more often than juveniles. 
Aborted dives, i. e. dives in which the tern never hit the 
water, were not recorded. 

Adults had a higher success rate on all four occa­
sions (Table 1), although the differences attained statis­
tical significance on only two of them. Dunn (1972) 
found that wintering adult and juvenile Sandwich Terns 
S. sandvicensis, although usually differing in success 
rate, were equally successful when seining operations 
made fish easily obtainable. Similarly, Brandt (1984) 
found that the difference in success rate between adult 
and juvenile Brown Pelicans Pelecanus occidentalis 
varied between patches, and on general grounds one 
would expect juveniles to have relatively lower success 
under conditions when more hunting skill is necessary. 
There was some tendency in this direction in the present 
material, the ratio of adult success rate to juvenile 
success rate being lower on the two days when overall 
success was higher, but the material is too limited to 
draw any conclusions. 

There were no indications that the lower success 
rate of juvenile terns was caused by interference from 
adults. Although some vocalizations occurred, these 
di4 not seem to be markedly aggressive; the two age 
classes were not only fishing in the same area but, 
especially on 24 August, formed dense aggregations as 

Table 1. Success rate (per cent successful dives of all dives recorded) of adult and juvenile terns Sterna hirundo and S. 
paradisaea. Differences tested by x2-test and Fisher Exact Probability Test. 

Framgang (pro cent lyckade dykningar av alia registrerade dykningar) for gamla och ungafisk- och silvertiirnor. Skillnader 
testade med x2-test och Fischer Exact Probability Test. 

Date Number (%) of dives by adults Number (%) of dives by juveniles Significance % success 

Datum Antal (%) dykningar av gamla Antal (%) dykningar av unga level ratio ad/juv 

Successful Unsuccessful N Successful Unsuccessful N Signifikans- %framgllng 
Lyckade Misslyckade Lyckade Misslyckade nivll kvot ad/juv 

24 Aug 67 (31.3) 147 (68.7) 214 14(13.2) 92 (86.8) 106 P<O.OOI 2.37 
30 Aug 15 (62.5) 9 (37.5) 24 60 (35 .7) 108 (64.3) 168 P<0.02 1.75 
5 Sep 4 (30.8) 9 (69.2) 13 2 (11.1) 16 (88.9) 18 ns 2.77 
7 Sep 9 (74.7) 10 (52.6) 19 13 (31.7) 28 (68.3) 41 ns 1.49 
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a response to high diving rates (Gochfeld & Burger 
1982); no segregation by age was seen within these 
flocks and few, if any, agonistic behaviours were noted. 

Juveniles did not compensate for their lower suc­
cess rate by diving more often (Table 2); however, 
aborted dives were not recorded. This result agrees with 
those for Sandwich Tern, Olivaceous Cormorant Pha­
lacrocorax olivaceus, Black-headed Gull Larus rid­
ibundus, Great Blue Heron Ardea herodias, and Her­
ring Gull Larus argentatus (Dunn 1972, Morrison et al. 
1978, Jonsson 1979, Quinney & Smith 1980, Greig et 
al. 1983). By contrast, Cook (1978) found that juvenile 
Grey Herons Ardea cinerea made about twice as many 
attempts per time unit as adults did, but it is uncertain 
how well this reflected feeding effort. In Brandt's 
(1984) study, however, juvenile pelicans made more 
than twice as many dives as adults did, thereby even 
securing a slightly higher total number of fish than the 
adults but at more effort. When juveniles do not com­
pensate for a lower success rate by more frequent 
attempts, they most likely must devote more time to 
feeding each day than do adults (Dunn 1972, Burger 
1980, Marchetti & Price 1989). 

Although differential mortality of juveniles has 
been suggested as a possible explanation of progres­
sively increasing feeding efficiency with age (Orians 
1969, Morse 1980), the improvement is almost certain­
ly predominantly an effect of learning. Newly fledged 
birds are known to be clumsy and to make many 
mistakes. In most nidicolous species, parental provi­
sioning continues at least to the point when the fledg­
lings have a reasonable chance of surviving on their 
own (see Davies 1978 for a discussion), species with 
feeding techniques more difficult to learn often having 
longer dependency periods (Burger 1980). In my study, 
the ages of the juvenile terns were unknown and prob­
ably varied. Thus, although many juveniles were never 
seen to be associated with adults, others were still 
occasionally being fed . A varying age composition 
among the juvenile terns could partly explain why the 
difference in success rate between adults and juveniles 
varied on the four days of observation. 
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Sammanfattning 

Skillnader ifiskeframgang mellan gamla och unga 
fisk- och silvertiirnor 
Under fyra dagar hosten 1982 registrerades unga och gamla 
fisk- och silvertamors fiskeframgAng (procentuella antalet 
dykningar med fAngst) vid Simrishamn i ostra Sk1l.ne. Vid 
samtliga tillfallen hade de gamla tamorna hogre framgAng an 
de unga (Tab ell 1 ). De unga tamorna kompenserade emellertid 
inte detta genom att dyka of tare (Tabell 2). S1l.ledes var de 
sannolikt tvingade att utnyttja en storre del av dagen till 
niiringssok, men om s1l. var fallet kunde inte faststallas d1l. det 
endast var mojligt att fOlja enskilda tam or over kortare tid . 

Hans Kiillander, Dept of Ecology, Lund University, 
Ecology Building, S-223 62 Lund, Sweden. 
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EFTERLYSNING - WANTED 
Rapporter om fargmarkta berglarkor 

BergUirkan har minskat i antal, bade pa flyttningen och i hackningsomradena. 
I norra Finland har minskningen varit sa kraftig att arten numera bara hackar pa ett fatal 
lokaler. Det ar sannolikt att det skett en nedgang aven i de svenska fjallen. 

Det ar okant om populationsnedgangen beror pa sankt produktion av ungar eller okad 
dodlighet under flyttningen eller overvintringen. 

For att klarUigga detta har studier over berglarkans hackningsbiologi och overlevnad 
paborjats i Ammamas, dar det fortfarande finns ett hackande bestand med atskilliga par. 
Forutom registrering av ungproduktionen fargmarks bade ungar och gamla faglar. Tack 
yare att berglarkorna ar ortstrogna och atervander till sitt hackningsomrade kan vi 
uppskatta den arliga dodligheten genom att bestamma antalet atervandande faglar efter 
overvintringen. 

Fargmarkningen ger ocksa mojlighet att identifiera faglama pa overvintringsplatserna. 
En fagel som ringmarktes i Ammamas 1990 har iakttagits nara 
Varberg hosten 1991 efter att ocksa ha registrerats i Ammarnas sommaren 1991. 

Granska noga alIa berglarkor! Kontrollera om de har fargringar pa benen. 
Notera ringarnas farger noga och ange pa vilket ben de olika fargringama sitter, inklu­
sive deras position (overst eller nederst; det ar i regeJ tva ringar pa varje ben, varav en ar 
en vanlig numrerad aluminiumring). Rapportera sedan fyndet omedelbart till adressen 
eller telefonnumret nedan. 

Vi ar ocksa tacksamma for alIa rapporter fran hackningsomradena, d v s alIa observa­
tioner under sommaren fran omraden ovan tradgransen i fjallen. 

Records of colour ringed Shore Larks 
The Shore Lark has declined in northern Scandinavia. It is not known whether the 
decline is a result of lower reproduction or higher mortality than before. 
We are now studying the breeding biology and mortality of this species at 
Ammamas in Lapland. Thanks to the fact that the Shore Lark shows strong fidelity to its 
breeding site it is possible to estimate mortality by counting the number of returning 
colour ringed birds. The colour ringed birds also provides an opportunity to obtain 
records of known individuals during migration and wintering. 
We now ask ornithologists to carefully study any Shore Larks that they may observe in 
order to determine if they are colour ringed. Take a detailed note on the combination of 
ring colours, including the position of the rings (left or right leg, and upper and lower 
position on each leg). There are normally two rings on each leg, one of them a num­
bered aluminium ring. 
We are also interested to be informed about all summer observations of Shore Larks in 
the breeding areas above the tree line. 

Soren Svensson 
Ekologihuset, 223 62 Lund 
Tele/on 046-14 3070 
Fax 046-1047 16 
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VINTERFAGELRAKNINGEN 

Vinterfagelrakningen har genomforts varje vinter sedan 1975/76. 
Den ger information om faglamas fodindringar i antal och utbredning. 

Flera hundra deltagare bidrar varje ar med nya rakningar. 

Vi behover ytterligare deltagare. Anm~n dig omgaende sa hinner 
du vara med forsta gangen under jul/nyarshelgen. 

Metoden ar mycket enkel. Du utser en rutt med 20 stopp. Vid 
varje stopp raknar du alIa faglar du ser och hor. Mellan stoppen 
kan du fardas som du vill, med bil eller till fots. En rakning tar 
bara 3-5 timmar. Nasta ar upprepar du rakningen pa samma satt. 

Sand omedelbart efter anvisningar och rapportblanketter! 

Ekologiska institutionen 
Ekologihuset, 223 62 Lund 
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