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Effekten av daligt vider pa grasiskans Carduelis flammea
hickning ett bjorkfrofattigt ar i sodra Lappland

BODIL NYSTROM & HANS NYSTROM

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
Ammarnds 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

Abstract

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 observations 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.

Bodil Nystrom & Hans Nystrom, Polkettvigen 15, §-424 38
Angered, Sweden

Det dr vil kiint att grasiskans Carduelis flammea fore-
komst i fjillbjorkskogen underkastas stora fluktuatio-
ner. Studier som sedan 1963 har bedrivits vid Ammar-
niis 1 sodra Lappland har belyst mojliga mekanismer
bakom dessabestindsviixlingar. Toppar (1968 och 1971)
har sammanfallit med en ovanligt rik frositining hos
bjorken foregdende dr. Blomningen sker i fjallbjork-
skogen pd forsommaren, varpd frukterna snabbt ut-
vecklas. Frona dr sedan tillgingliga for figlarna dinda
fram till niista forsommar, antingen i triiden eller ned-
fallna pa marken. Vid rik tillgadng pa denna stapelfdda
kan dirfor grisiskorna tidigt samlas och oGvervintra i
hickningsomradet, och de kan inleda hdckningen i god
kondition och med obegrinsade fodoresurser (Enemar
& Nystrom 1981).

Tanken har framkastats att det dven mellan topp-
dren finns en samstdammighet mellan bjérkfrotillgdng
och gréisiskforekomst. For att kartligga detta samband
utfors sedan 1979 i Ammarnis systematiska mitningar
av bjorkblomningens intensitet. Erfarenheterna frin de
forsta dren (1979-1982) tycktes med en forbluffande
precision bekrifta antagandet att det finns ett direkt

samband mellan tillgdngen pé bjorkfro och forekom-
sten av grisiskor (Enemar m. fl. 1984), men under
senare dr, di grisiskans tithet varierat pd en ganska lig
nivi, har overensstimmelsen varit mindre pétaglig.
Inom vida ramar finns det dnd4 skiil att betrakta bjork-
blomningens omfattning som en prediktor for méingden
hickande grisiskor under nistf6ljande ar.

Vi har i en tidigare artikel (Nystrom & Nystrom
1987) beskrivit undersdkningsomridet vid Ammarniis
och metodiken for virt arbete. Ett problem som dir
presenterades dr att grasiskor och snosiskor hidckar sida
vid sida i fjillbjorkskogen, och att det dessutom fore-
kommer figlar med intermediirt utseende som inte
sjilvklart kan héinforas till den ena eller andra formen
(jfr Molau 1985, Knox 1988). S har det varit varje ar
sedan 1985 di vi inledde systematisk ndtfangst. In-
trycket hittills &r att de avvikande siskorna inte hickar
i par med typiska grisiskor, vilket tyder pd att det
handlar om tvé olika arter. Vi har emellertid dnnu inte
upptiickt ndgra skillnader i ekologi och hidckningsbio-
logi mellan de tvd formerna och dirfér behandlas de i
det foljande gemensamt.
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Tabell 1. Hackningsresultat for grisiska Carduelis flammea flammea och snisiska C. hornemanni exilipes i Ammarniis 1988,

Breeding results of Common Redpolls Carduelis flammea flammea and Arctic Redpolls C. homemanni exilipes at Ammarnds

in 1988.

Hickning paborjad

Onset of breeding

Antal pabérjade
bon
No. of nests

Antal fullfoljda
hiickningar
No. of completed

Antal Gvergivna
bon

No. of
abandoned nests

Antal uppskjutna
hiickningar
No. of postponed

Andelen
klidckta dgg (%)
Hatching
success (%)

where breeding  breedings

had started

breedings

<7 juni <7 June 6 6
viil innan kylan

before the cold

period

7-14 juni  7-14 June 12 3
strax fore eller

under kylan

just before or

during the cold

period

> 15 juni > 15 June 5 5
efter kylan

after the cold
period

100

100

"

* Inglr ocksd i "efter kylan”. Is also included in the category " after the cold period” .

Observationer under hiickningssisongen 1988

Under 1987 noterades den klart ldgsta blomningsinten-
siteten hittills i bjorkskogen vid Ammarnis (Andersson
1988). Under en februarivecka 1988 da vi genomforde
vinterinventeringar i omridet observerades inte enenda
grésiska. Men nir vi startade sommarens verksamhet
under den forsta juniveckan var det gott om grisiskor i
fjillbjorkskogen. De tithetssiffror som erhills genom
LUVRE-projektets provyteinventeringar och protokoll-
géngar visade att titheten for grasiska visserligen var
ldngt under invasionsérens siffror men utgjorde ett av
de hogsta virdena for "normaldren” (Enemar i brev).
Nitfangsten gav under en dryg mdnad 178 figlar, av
vilka andelen snésiskor och "intermedidrer” utgjorde
ungefir 20 %.

Sommaren 1988 inleddes med sol och viirme under
den forsta juniveckan. Den 9 juni slog viidret om; under
sex dygn blev det mycket kallt med nattfrost och tidvis
piskande regn, ibland med inslag av sné. Den 15 juni
kom viirmen tillbaka med ett stabilt och langvarigt
hogtryck. Lovsprickningen i bjorkskogen inleddes i
slutet av den forsta perioden med viirme men stannade
sedan upp, och den egentliga bladutvecklingen skedde
forst nér virmen aterviinde den 15 juni.

Vidervixlingar av denna typ ir inte ovanliga i
fjélltrakterna. Ett liknande omslag skedde i juni ménad
det rika grasiskedret 1971, dé en viirmebélja vid ma-
nadsskiftet eftertriddes av ett kraftigt kéldinbrott. Vi
har inte tidigare iakttagit att grisiskorna i ndgon stérre
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omfattning piverkats av viderskiftena si att de i detta
skede avbrutit hiickningen och évergivit sina bon. Det-
ta intriffade emellertid 1988.

Grasiskan genomfor enligt vira observationer sin
hdckning pd mycket kort tid. Bobyggnaden tar under
gynnsamma forhédllanden bara ett par dagar, varpi
honan genast borjar virpa. Ruvningen inleds efter
andra eller tredje dgget. Sedan ligger honan hart pa
boet/iggen och matas av hanen under hela ruvnings-
perioden som omfattar cirka elva dygn.

I sex av de bon vi fann 1988 hade honorna redan
borjat ruva niir kylan kom. Dessa par var uppenbarligen
motiverade att fullfélja hickningen. Virmen kom till-
baka just niir kldckningen var aktuell och hidckningen
kunde avslutas framgdngsrikt.

De par som inte hunnit borjaruva fére kéldperioden
uppvisade simre resultat. Av tolv par som paborjat
hickningen strax fore eller under kylan uppskét tva
dgglidggningen tills virmen dtervint. Av de dterstdende
overgav sju sina bon. Det var friga om hidckningar i
olika stadier, alltifrin fardigbyggda bon, dir dggligg-
ningen uteblev, till fullagda kullar. Endast tre par fick
ut sina ungar. Tvd av dessa kan betraktas som griinsfall,
dd de kommit igang relativt tidigt och vid kldutbrottet
just skulle paborja ruvningen. Det dterstiende paret var
sdlunda unikt i det att det inledde dggliggningen mitt
under koldperioden och fullféljde hickningen.

Nir sedan vdrmen dterkom deii 15 juni tog hick-
ningarna fart pd nytt. Honorna i de tvé par som skjutit



Tabell 2. Sammanstillning av relationen mellan fréfda och 6vrig foda i strupsidcksprov frin boungar av grisiska Carduelis
flammea flammea och snéisiska C. hornemanni exilipes i Ammarnis. Proven togs dd ildsta ungen i kullen var 6-8 dagar.

Relation between seeds and animal food items in samples from the throat cavity of Common Redpoll Carduelis flammea flammea
and Arctic Redpoll C. hornemanni exilipes nestlings at Ammarnds. Samples were taken when the oldest nestling was 6-8 days

old.

Ar Antal bon Antal bjorkfrén Ovriga fron Animalie- Kvot mellan antal frén 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 1 164 - 139 1:0.84

1985 10 113 - 912 1:8.1

1986 5 17 - 487 1:29

1987 5 163 - 678 1:4.2

1988 8 26 20 663 1:14

* Animalieekvivalenten ir en enhet som bygger pa en grov uppskattning av energiinnehdllet i den animaliska fodan efter storlek

pé bytesdjuren.

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

upp sin hiickning brjade omedelbart viirpa den 16 resp
17 juni. Ytterligare tre bon pétriiffades dir dggligg-
ningen startat 21-23 juni. Alla dessa hickningar blev sd
langt vikunde foljadem (till och med4 juli) framgédngs-
rika (Tabell 1).

Diskussion

Det stora antalet avbrutna hdckningar 1988 samman-
hingde troligen med de speciella forhdllanden som
gillde for fodotillgdngen detta dr. I avsaknad av sin
stapelfoda bestdende av bjorkfrd var siskorna hiinvisa-
de till att dta insekter.

Att detta var fallet betrdffande ungarnas uppfad-
ning str helt klart. Matprover tagna 23 juni—2 juli frin
ungamas strupsickar vid 5-7 dagars dlder visade en
total dominans av insektsféda. Aven under “normala”
forhéllanden spelar insekter en viktig roll for ungarnas
uppfodning under den forsta botiden (Enemar & Ny-
strom 1981). Det ér dock endast under speciella om-
stindigheter (1. ex. ett utbrott av métarlarver, Epirrita
sp, 1985) som insektsfodan dominerat sd starkt som
1988 (Tabell 2).

De vuxna figlarna éter sannolikt i huvudsak bjork-
fron dven under sommaren. Under 1988 tvingades av
allt att doma dven de att hilla till godo med insektsfoda.
Under den kalla perioden var aktiviteten hos de befint-
liga insekterna 1dg. Hanens mojlighet att i denna situa-
tion samla tillriickligt med féda at sig sjdlv och sin
ruvande hona blev uppenbarligen en flaskhals i hiick-
ningen. Vi kunde under de kyliga dagarna se grisiskor

som plockade sporkapslar av mossor, en féga energirik
kost som mdste betecknas som nodfoda.

Att bristen pa bjorkfro i kombination med insekls-
fodans varierande tillgéinglighet forklarar hiickningens
forlopp 1988 framgdr vid en detaljgranskning av hiick-
ningsutfallet. Medelkullstorleken detta bjorkfrofattiga
ir var 4,6 + 0,51 (SD, N = 16), betydligt ligre én
normalér, dd medelkullstorleken i Ammarniis har varit
4.9 (Enemar & Nystrom 1981; i detta medeltal ingir
inte toppérens siffror som ér betydligt hogre). Kullstor-
leken brukar hos grisiskan, liksom hos ménga andra
fagelarter, minska allteftersom sdsongen fortskrider
(jfr Klomp 1970). En jimforelse mellan hiickningarna
under de tvil varma perioderna 1988 visar pd ett motsatt
forhdllande: medelkullstorleken for den forsta perio-
denvar4,4 + 0,52 (N = 10) och for den andra perioden
4,8 + 0,45 (N =5bon). Denrika tillgingen pd insekter
i slutet av sdsongen tycks ha varit avgorande for hick-
ningsutfallet.

Den relativt talrika forekomsten av gri- och sno-
siskor i Ammarnis sommaren 1988 var oviintad och
visar att man utanfor de riktiga topparen inte alltid kan
rikna med nigot enkelt samband mellan bjorkfrotill-
gangen och de hiickande siskpopulationernas tiithet.
Det Aterstdr att visa vilka ytterligare faktorer som
péverkar grisiskans bestindsdynamik. Nir det giller
hidckningens genomforande visar iakttagelserna frin
1988 pa grasiskans sirbarhet ett &r dd det r ont om
bjorkfro. De riktar ocksd uppmirksamheten pd insekts-
tillgdngens betydelse som en kompletterande fodokil-
la, inte bara for ungarnas uppfodning, utan ocksé for de
gamla figlarna.
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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
Ammarnids area (65°58'N, 16°17°E) in Swedish Lapland
since 1963. Two peak years (1968 and 1971) coincided witha
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 (Nystrém & Nystrém 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 ththe warmth came back with
a stable high pressure. The breeding season of the Redpolls
started during the 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 during 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
Ammamniis (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 & MATTI K. PIRKOLA

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

Abstract

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 Skine and leave Sweden for Denmark and the
Netherlands only in severe winters.

L. Nilsson, Department of Ecology, Ecology Building,
§-223 62 Lund, Sweden. )

M. K. Pirkola, Game Research Department, Abohusvigen 8,
SF-00930 Helsinki, Finland.

Introduction

Bean Geese wintering in western and northwestern
Europe are generally divided into two different groups:
the Taiga Bean Goose Anser f. fabalis 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 al 1985,
Huyskens 1986, Rutschke 1987). The geese, breeding
in Fennoscandia and staging in Sweden, belong to the
fabalis type, whereas rossicus occurs in South Sweden
only in small numbers (Persson 1990). Counts during
autumn show that the majority of the fabalis 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

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 (Nilsson & Persson 1984).

B. Geese that stage in the Tikern — Sméland —
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 (Tékern,
NE and SW Skéne) are marked with large dots (for details see Fig. 2).

Observationer hést- (trianglar) och vinter-(prickar) av halsmdrkta sidgdiss fran mérkplatser i Lappland (A) och Oulu (B) lin
i norra Finland (svarta prickar med stjdrna). Observationer pd de tre stora rastplatserna i sédra Sverige (Takern, NE och SV

Skdne) markeras med stora fyllda cirklar (for detaljer se Fig. 2).

south to the northern parts of eastern Germany 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 Germany
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
Tékern) 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 the 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 Skdne,
southern Sweden, as a staging and wintering area has
beenreported in acompanion paper (Nilsson & 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).

Mdnadsfardelning av observationer av sidgdss mdrkta i finska Lappland 1979/80-1988189 (198 mdrkta) fran omrdden utanfor

Finland. Rastplatser i Sverige redovisas antingen separat eller landskapsvis. En observation per individ, manad och lokal
redovisas. Dessutom anges antal individer som vid amminstone ett tillfélle setts i de olika omrddena bade som summa och i
procent av antalet mdrkta. Totala antalet individer sedda wtanfér Finland dr 97 (49 % av de mdrkta).

Area/Locality Sep Oct Nov  Dec  Jan Feb Mar Apr  May  Total % seen
Omrdde Summa % sedda

Sweden Sverige

Norrbotten 0 0 0 0 0 0 0 1 2 2 1
Vistmanland 0 0 0 0 0 0 0 1 0 1 +
Kvismaren 0 0 1 0 0 0 2 1 0 4 2
Hijilstaviken/Alstasjén 0 0 0 0 0 0 0 5 0 5 3
Osten 0 0 2 0 0 0 5 2 0 5 3
Tékern 1 30 7 0 0 0 2 6 1 45 23
Halland 0 0 1 0 0 0 0 0 0 1 +
Sméland 0 6 9 1 0 1 3 6 0 13 7
NE Skéne 0 1 17 7 6 2 12 5 0 32 16
SW Skéne 0 13 52 47 25 37 8 1 0 66 33
Other countries Andra ldnder

Denmark 0 0 0 0 3 4 4 0 0 7 4
East Germany 0 0 0 0 1 0 0 0 0 1 +
West Germany 0 0 0 1 0 0 0 0 0 1 +
The Netherlands 0 0 0 0 5 0 1 0 0 8 4
Material and methods were marked in the province of Oulu, and 198 were

Traditional ringing had yielded few recoveries of Bean ~ Marked in the Lapland localities. All Bean G.e“jse were
Geese from the Nordic countries. There were some  Marked with orange neck collars with three digit codes.
recoveries available from ringing of moulting geesein ~ From 1987 onwards the design of the collars was
northern Norway (Tveit 1984) and from ringing of ~ changed, which improved readability significantly.

wintering geese in the Netherlands (Perdeck & Clason Regularsearches forneck-banded Bean Geese were
1980) but in common with traditional ringing most organized on all important staging and wintering areas
recoveries were from the hunting seasons. in South Sweden from the arrival of Bean Geese in the

A Nordic Bean Goose Programme was therefore autumn until they left in the spring. A large number of
initiated in 1975 aiming at marking Bean Geese in Bean Geese were also checked in connection with other
breeding areas in Finland, moulting areas in Norway studies, especially in _Sk&ne: Moreover, a netyvork of
and staging areas in South Sweden with individually ~ Observers was established in important staging and
coded neck collars that could be identified from a wintering areas in other countries. Detailed maps of the
distance in the field. The method had already been used staging areas in Sweden are found in Nilsson & Persson
on Bean Geese in the former DDR for some years (1984).

(Litzbarski 1979). The Nordic Programme was termi-

nated in 1980. The results were reported by Nilsson

(1984a); see also Lampio (1984), Pirkola & Kalinainen ~ Results

(1984) and Tveit (1984). Forty-eight percent of the 341 Bean Geese marked in

Neck-banding of Bean Geese in Finland started in the Oulu district produced 1265 readings (on average 8
1978 (Pirkola & Kalinainen 1984, Nilsson & Pirkola  per goose reported), whereas 49 % of the 198 Bean
1986) and continued after the termination of the Nordic Geese from Lapland yielded 530 readings (5 per goose
programme at various breeding localities in Finnish reported). In all, 54 % of the Bean Geese not reported
Lapland and Oulu county (Fig. 1). In this paper we shot in Finland in the season of banding produced
include birds marked through the summer of 1988 and observations outside Finland. Moreover, 706 observa-
observed before 30 June 1989. In all, 341 individuals 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 separatz 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).

Manadsférdelning av observationer av sidgdss (341) mérkta i Oulu ldn § Finland 1979180 — 1988/89 frdn omrdden utanfor
Finland. Rasiplatser i Sverige redovisas antingen separat eller landskapsvis. En observation per individ, mdnad och lokal
redovisas. Dessutom anges antalet individer som vid dtminstone ett tillfdlle setts i de olika omrddena bade som summa och
procent av antalet mérkta. Totala antalet individer sedda utanfdr Finland dr 166 (48 % av de mdrkta).

Area/Locality Sep Oct Nov  Dec Jan Feb Mar Apr May  Total % Seen
Omrdde Summa % Sedda
Sweden Sverige

Tidmnaren 0 0 0 0 0 0 0 8 0 8 2
Kvismaren 0 1 8 0 0 0 5 0 0 12 4
Hjiilstaviken/Alstasjén 1 0 0 0 0 0 0 4 0 5 1
Osten 0 2 2 0 0 0 7 5 1 12 4
Tikern 4 113 30 1 1 0 1 18 0 90 26
Halland 1 0 1 0 0 0 0 0 0 1 -
Smdland 0 1 1 0 0 4 1 1 1 8 2
NE Skéne 0 9 34 33 44 13 16 6 0 71 21
SW Skdne 0 42 103 79 53 61 19 5 0 121 35
Other countries Andra lénder

Estonia 1 0 0 0 0 0 0 0 0 1 +
Denmark 0 0 1 1 3 4 6 0 0 8 2
East Germany 0 1 0 1 0 3 0 0 0 5 1
West Germany 0 0 0 0 1 1 0 0 0 2 +
The Netherlands 0 0 0 0 1 2 1 0 0 4 1
Autumn migration easterly migratory route into the Baltic republics. Also,

one bird marked in SW Skdne 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 Tikern,
NE and SW Skéne. The number of neck-bands read at
Takern is lower than the number read in SW Skine,
even though the peak autumn population at Tdkern is
much higher (Nilsson 1988a). The difference is proba-
bly due to the more intensive observations carried out
in SW Skine but also to the more difficult conditions

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 Tikern of Bean Geese marked in
Finnish Lapland and Oulu districts. Chi*=5.2, n. s.

Farsta observationer vid Takern av sddgdss mdrkta i finska
Lappland och Oulu lin. Chi’ = 5,2, ej signifikant.

Month, 10 days period Lapland Oulu :
Mdnad, 10-dagarsperiod for observation at Tdkern, where the geese gcn‘erally
feed in larger fields further away from roads than in SW
September I 1 El Skne
October I 3 20 - s
1 29 a1 The earliest neck-banded Bean Geese were report-
I 25 45 ed from Téakern in the last third of September but the
November I 4 10 median arrival was in the second third of October for
i 1 4 geese from Oulu and in the last third of October for
111 0 1 geese from Finnish Lapland (Table 3). Among the
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Table 4. First observations at staging areas in SW and NE Skéne of Bean Geese marked in Finnish Lapland and Oulu districts.

Firsta observationer pd rastplatser i SW och NE Skdne av sddgdss mérkta i finska Lappland och Oulu ldn.

Month and 10 days period NE Skéne SW Skine
Seen in other areas SW Scania first
before SW Skéne staging area
Mdnad och Sedd pd andra lokaler SW Skane farsta
10-dagarsperiod fore SW Skine rastplats
Lapland Oulu Lapland Oulu Lapland Oulu
October 1 0 4 0 0 0 3
11 0 0 0 0 5 7
11 1 4 3 1 5 3
November 1 6 12 1 3 9 14
11 3 7 7 21 15 40
11 3 9 7 13 7 11
‘December I 1 6 1 4 4 13
Il 1 3 2 11 9 9
111 1 7 0 3 1 2

earliest arrivals at Tdkern, 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®=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 Tdkern 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 Skidne (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 Skéne 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
Skdne 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* = 6.58, P <
0.02, df = 1). No such differences were found for geese
from Finnish Lapland (Chi® = 0.56, n. s., df = 1).

The number of staging Bean Geese in October in
SW Skéne has 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

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
Tikern and SW Skéne, whereas the patierns were
significantly different in NE Skane (Tables 1 and 2;
Chi?=17.3,p<0.01, df = 8). In NE Skéne, 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 Skéne of Bean Geese from
the two districts in northern Finland during the first and last
years of the study.

Forsta observationer i SW Skdne av sddgdss fran mérkplat-
sernai Lappland och Oulu liin i norra Finland under de forsta
och sista undersékningsdren.

Month Lapland Oulu
Manad 79-84 85-88 80-84 85-88
October 10 3 11 5
November 31 15 13 87
December 16 6 9 33

Chi? for difference
between periods
Chi? for skillnad
mellan perioderna

0.52n.s. 2595 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 Skéne, B NE Skéne, C Sméland, D Tékern, E Osten, F Kvismaren and

G Hjilstaviken.

Antal mdrkta finska sddgéss sedda pd rastplatser i sédra Sverige under hdsten (antal i fyrkanter) tillsammans med antalet
séidgdss sedda pd mer dn en lokal samma sdsong (antal i cirklar pd pilar mellan lokalerna). En observation per omrdade, sidsong
och individ. Karta A = mérkt i Lappland, karta B = mérke i Oulu ldn. Kvadraterna wemdrker de viktigaste lokalerna, ASW Skane,
B NE Skéne, C Smdiand, D Tdkern, E Osten, F Kvismaren och G Hjdlstaviken.

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;
Chi? = 18.1, P < 0.003, df = 7). More observations of
geese from Lapland than from Oulu were made in
Smdland, whereas the opposite tendency was noted in
NE Skéne. On the other hand, in SW Skédne and at Lake
Tékern the number of observations were in proportion
to numbers marked.

Comparing the two main areas of Skine (Table 6),
a significantly higher proportion of geese from the
Oulu district than from Lapland was found in NE Skéne
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
Takern, where recent peak counts of up to 45 000 out of
a Swedish total of 60 000 — 75 000 have been made in
October (Nilsson 1988a, 1991). Of the geese read at
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Tékern, 54 % were later seen in SW Skéne. Of the geese
seen both at Tikern and in SW Skdne, similar propor-
tions in both staging areas came from Lapland and
Oulu. On the other hand, 16 % of the Oulu geese but
only 4 % of the Lapland geese seen at TAkern were later
in the season found in NE Skéne (Chi?=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
Skéne and Tikern (intensive field work in SW Skéne
versus observations mainly during weekends at Takern
and more difficult conditions for observations in the
latter area) it seems probable that a very high proportion
of the marked geese staging in Skéne had actually also
been staging at Tdkern.

No marked Bean Geese seen at Osten, Kvismaren
and Hjilstaviken, i. e. the three more northerly autumn
staging areas, were later seen at Tikern, but some of
them were later seen in Skéne 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 Skdne during different parts
of the year. One observation per individual, period and area
included.

Antal halsmdrkta sidgiiss frdn Lappland och Oulu lin sedda
i olika delar av Skdne under olika delar av sdsongen. En
observation per individ, period och omrdde ingar.

Part of Skdne  Sep — Dec Jan—Feb  Mar— May
Del av Skdane Lapland Oulu Lapland Oulu Lapland Oulu
NE Skéine 16 48 3 39 14 20
NE+SW Skine 2 9 2 2 0o 0
SW Skine 77 157 30 53 9 25
Chi? for

difference 232ns.  956P<002 1.64ns.
Chi’ for

skillnaden

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

Wintering areas

Skéne 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
Skéne probably for areas to the southwest.

Observations of neck-banded geese in the months
December — February were generally made in Skéne
and in areas further to the SW (Denmark, West Germa-
ny and the Netherlands) (Tables 1 and 2). Observations
in the staging areas in Sméland 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 Skéne 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 Skdne 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 Bean Geese seen in different countries southwest of Sweden in winter, Bean Geese marked
in SW Skine 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 Malmd, south Sweden are shown.

Antal halsméirkia sidgdss observerade i olika lédnder sydvést om Sverige under vintern, Sidgdiss méirkta i Skdne samt sddgdss
déir numret ej kunnat lisas (om risk for dubbelrdkning ej foreligger)-innefattas ocksd. Varje individ medrdknad en gdng per
vinter (observationer av samma individ fran tvd ldnder en och samma vinter saknas). Tabellen visar ocksd uppskattat antal
nidirkta i bestandet med en drlig dodlighet pd 40 % (Nilsson opubl). Dessutom visas medeltemperaturerna for Malmd i januari.

Winter  Estimated number Denmark  West Germany The Netherlands  France Mean temperature
of marked in population a
Vinter  Uppskattat antal Danmark  Visttyskland Nederlinderna Frankrike Medeltemperatur
miirkta i populationen
1978/79 114 4 8 10 1 -3.8
1979/80 106 6 1 4 0 -26
1980/81 136 2 0 4 0 -0.7
1981/82 112 4 1 2 0 -34
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 -59
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.

Viarobservationer (mars — maj) av halsmérkta sddgéss fran Lappland (A) och Oulu léin (B) i norra Finland. Observationer pa
detre storarastplatserna i sidra Sverige markeras med stora fyllda cirklar (for detaljer se Fig.4.). Observationer frdn de finska

hdckningsomrddena har ef 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 (Chi*=11.8,
P<0.001, 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 Skdne. In Skéne,
during normal winters, there was however a marked
difference in their distribution. Eighty-five % of the
Lapland geese seen in Skdne 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 Skine no less than 12 had been seen in
SW Skine 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 Skéne 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 mérkta finska sidgdss sedda pd rastplatser i sodra Sverige under vdren (antal i fyrkanter) tillsammans med antalet
sddgdss sedda pd mer dn en lokal under samma sdsong (antal i cirklar pd pilar mellan omrddena). En observation per omrdde,
sdsong och individ har medtagits. A = mdrkt i Lappland, B = mdrkt i Oulu lén.

Spring migration

Bean Goose spring migration starts early. In mild years
some marked geese were seen in staging areas in
Sméland 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 Skéne 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, Hjilstaviken, Kvismaren and Osten
were almost exclusively used in spring, but in later
years they had become important in autumn as well.

In spring, anumber 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’=10.4,
P=0.10, 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 Skidne (Nilsson 1984a, 1989,
Nilsson & Pirkola 1986). A few of the Bean Geese
marked in SW Skdne 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 Skine (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 Skéne 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 Skdne 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 Tdkern but with increasing numbers
using the other newly established staging areas. A small
number of these geese apparently migrate directly to
staging areas in the province of Sméland. Whether
some of them go directly to Skane through Sweden is
unknown. Observations of Finnish marked Bean Geese
in NE Skéne, seen shortly before on Bornholm orin SW
Skéne 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 Skéne, and in December they
concentrate in Skdne, 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 Skédne has regularly been seen in
Skdne later in the season but there is little evidence of
individuals using different staging areas north of Skine
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 Skdne
early and move to NE Skéne, where spring counts have
generally yielded much higher figures than autumn
counts (Nilsson 1979, 1981, 1984b, 1986, 1988b, 1991).
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Sammanfattning
Flyttingsmanster hos finska scdgdss Anser fabalis

1975 startade halsmirkning av sidgiss pd rastplatser i Skéne,
ruggningslokaler i Norge samt hiickningsomrdden i Finland
inom ramen for ett nordiskt projekt med syfte att i detalj
kartldgga rirelsemonstret hos de nordiska sidgiissen. Sedan
detta avslutades (Nilsson 1984, 1989, Tveit 1984, Nilsson &
Pirkola 1986) har mirkningarna fortsatt i de finska hiicknings-
omridena. I denna rapport summerar vi de observationer av
halsmiirkta séidgiiss som erhdllits fram till och med juni 1989.

Material och Metodik

Mirkningarna i Finland startade 1978 och till och med som-
maren 1988 hade 341 individer mirkts i Oulu lin och 198 i
finska Lappland (Fig. 1 och 3). Samtliga siidgéss miirktes med
orange halsringar med trestillig kod.

Regelbundna kontroller av rastande flockari sodra Sverige
organiserades. Viktiga omriden genomstktes speciellt i sam-
band med médnatliga inventeringar. Titare kontroller organise-
rades pd flera lokaler. Dessutom hade ett internationellt kon-
takinit organiserats. Totalt kontrollerades 48 % av de 341
siidgéissen frin Oulu liin vid sammanlagt 1265 tillfillen, med-
an 49 % av de 198 sidgissen frin Lappland kunde avlisas vid
530 tillfillen till och med juni 1989. Diirutéver rapporterades
706 observationer utan avldst nummer.
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Hostflytning
Fi observationer erhills frin Finland utanfor mérkomridena,
men ett antal individer rapporterades skjutna. Fynden tyder pd
flyttning efter Finlands vistkust och passage dver Alands hav
till Sverige, men ett par observationer foreligger dster om
Ostersjon (Fig. 1). Flertalet sidgiss anliinder till Sverige i
oktober (Tabell I och 2). Frin oktober och november forelig-
ger ett betydande antal avldsningar frin rastplatser i sidra
Sverige (Fig. 1 och 2). Forstaobservationemna av sddgiss
under hésten inom de tre viktigaste rastomrddena i Sverige
framgdr av Tabell 3 5. I Skéne anlinde sidgiss frin Oulu ldn
signifikant senare under 1985-88 jimfort med 1980-84,
medan sddana skillnader saknades for giiss frin Lappland.
Sédgiiss frin bida mirkomridena i Finland observerades
pdsamtligarastlokalerisédra Sverige, men i signifikant skilda
proportioner. Sdlunda sdgs i Sméland proportionellt fler sid-
géss frin Lappland én frdn Oulu, medan forhallandet var det
omviinda i NE Skine (se dven Tabell 6). Flera siidgéss obser-
verades pAdmer dn en rastlokal i sédra Sverige (Fig. 2). Silunda
observerades 54 % av de siidgiss som setts vid Tdkern senare
samma sisong i SV Skane. Inga av de giss som rastade vid
Kvismaren och Osten noterades vid Tikern samma hast,
medan dtskilliga senare sdgs i Skine.

Vinteromrdden

Skdne ir ett viktigt vinteromrade for sidgiss frin Finland,
medan fa sddgiss sdgs lingre norrut i landet efter december.
Vinterbestandet i Skdne uppgdr till 25-30 000, vilka i huvud-
sak flyttar mot SV under kalla forhallanden (Tabell 7). Den
kalla vintern 1978/79 noterades merparten av sidgiissen i
Holland, medan merparten endast flyttade till Danmark 1986/
87.
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Virflyttning

Virstracket startar tidigt. Vissa dr har gissen nitt Sméland i
februari (Tabell 1 och 2). Milda vintrar konstaterades flera
miirkta sidgiss flytta frin SV till NE Skéne redan i december
och januari.

Under véarflyttningen besoker sddgéssen samma lokaler
som under héstflyttningen (Fig. 3 och 4). P4 den finska sidan
noteras betydande ansamlingaribl. a. Liminkaomrédet i trak-
ten av Oulu. Observationer av finska sidgiss pd den svenska
sidan av Bottenviken dr sparsamma.

Diskussion

Tidigare urskildes tre grupper av sidgiss i Sverige pd basis av
observationer av halsmiirkta géiss samt inventeringar (Nilsson
1984, 1988, 1989, Nilsson & Pirkola 1986): (A) En grupp som
passerar viistra Sverige och flyttar till Danmark. Under véren
flyttar dessa norrut via Osten, Kvismaren och svenska Botten-
havskusten; (B) En grupp som rastar vid Tdkern och i Smaland
och Skine, och som limnar landet troligen mot 6stra Tyskland
eller Polen i samband med kallare viider i november; (C) En
grupp som rastar i samma omriden som B under hésten, men
som stannar i landet tills vintern tvingar bort dem, varvid de
flyttar mot SV (hdrda vintrar).

Grupp C hirror frin de finska hickningsomridena och
omfattar enligt rdkningarna ca 25 000-30 000 individer, me-
dan gruppen B formodligen hdrrér frin dstligare omraden.
Detta forklarar det ringa antalet mirkta giiss frin Finland i
forna DDR om hésten och vintern. De miirkta sidgiss som
setts i Skdne har dessutom funnits kvar i Skine lngt efter den
stora utflyttningen under senhésten.

Resultaten frin senare ir firstirker den bild som erhdlls
tidigare. Under de senaste dren har dock Kvismaren och Osten
i betydande omfattning dven utnyttjats som hstlokaler sam-
tidigt som lokalernas betydelse som virlokaler 6kat. Dessa
giiss torde ocksd hirrora frin Finland (grupp C).
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Selection and exploitation of feeding areas by staging and
wintering geese in southernmost Sweden

LEIF NILSSON & HAKON PERSSON

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
on 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 in the Bean Goose. Mechanical harvesting has

Abstract

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 km were noted both
for Bean and Canada Geese, although mean distances were
much shorter. SW Skéne 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 km squares within flying
distance of 14 km of a roost) was used by feeding Bean Geese.

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

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 albifrons
(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

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-North 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 of the 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 of the 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 Skéne, the southern-
most province of Sweden; with extensive surveys cov-
ering the entire area used by staging and wintering
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Fig. 1. Distribution of feeding
areas (black) and roosts (stippled)
used by staging and wintering
geese in SW Skdne, southern-
most Sweden during 1977/78—
1986/87. The division into sub-
areas (associated with specific
roosts) is also shown.

Furageringsomraden (svart) och
sovplatser (prickat) utnyttjade av
rastande och overvintrande géss
i SV Skdne 1977/78-1986/87.
Dessutomvisasindelningenidel-
omrdden (i anslutning till sov-
platserna).

geese (Fig. 1).

SW Skdne 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. Largerareas of permanent grassland occur around
some lakes and along the coast at Foteviken (subarea
D).

Staging and wintering geese arrive in SW Skéne
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 Skéne
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
Malmé 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 Skine 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 Vombsjén 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
Skéne 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 of the winter with
most geese leaving during the coldest periods. Over the
study period (1977-1986), October populations in SW
Skéne showed asignificant 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 Takern (Nilsson
1988).

Numbers of White-fronted Geese during October
and November generally peaked at around 2 000. 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 Skdne, arriving in November and

BEAN GOOSE

GOOSE

an

[[|[] Ploughed fialds
Raps

| | Potateas

Sugar beal =] Winter carsals
|- ] stubbla fislds || Grasslond

Fig. 2. Field choice of Bean Geese, White-fronted Geese and
Canada Geese in SW Skdne. 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.

Fdlwal for sidgdss, bldsgéss och kanadagdss i SV Skdne
baserat pd mittmanadsinventeringar 1977/ 78—-1986/87. Viir-
dena for de olika féiltryperna baseras pd deras andel i summan
[iir de olika manaderna. Ackumulerade rotalsummor (i tusen-
tal) for de olika arterna anges dver varje kolumn.
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Table 1. Field-type preferences of Bean and White-fronted Geese in the Vomb area (M, Fig. 1) 1977/78-1980/81 according to
Jacobs' index (Jacobs 1974): D = (r-p)/(r+p-2rp), where r is the proportion of geese ina 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).

Sddgdssens och bldsgdssens falttypspreferenser i Vombomradet (M, Fig. 1) 1977/78-1980/81 enligt Jacobs index (Jacobs
1974): D = (r-p)l(5+p-2rp), ddrr dr andelen gdss i ett givet habitat och p dr andelen av hela omrddet som bestdr av det habitatet.
Indexet stréicker sig fran -1 (totalt undvikande) till +1 (endast ett habitat utnyttjas).

Bean Goose Sddgds

White-fronted Goose Bldsgds

Oct Nov Dec Jan Feb Mar Apr Oct Nov Dec Jan Feb Mar  Apr
Grassland 027 -079 -072 -028 062 062 079 047 -0.08 -040 -086 093 084 093
Grismark
Winter cereals  0.14  0.21 067 054 -075 032 -092 045 064 085 048 -1.00 003 -0.89
Héstsid
Stubble fields  0.11 031 -027 078 -1.00 -0.18 -0.79 -036 010 -099 094 -1.00 -0.88 -1.00
Stubb
Sugar beet 0.14 091 -1.00 -1.00 -1.00 -1.00 - -082 -0.10 -1.00 -1.00 -1.00 -1.00 -
Sockerbetor
Potatoes 047 018 084 066 087 052 055 -029 -021 076 -100 -1.00 -0.65 -1.00
Potatis
Rape fields -080 -100 -1.00 -1.00 -1.00 -0.97 -097 -053 018 -1.00 -1.00 -1.00 -1.00 -1.00
Raps
Ploughed fields -0.76 -0.39 -048 -0.79 -028 -093 -046 -0.88 -0.90 -095 -099 -0.78 -1.00 -0.81
Plije
December. During hard winters some Canada Geese ~ Results
left the province, but the proportion remaining was Field choice

much higher compared with the Bean Goose. The
Canada Goose in SW Skéne increased markedly during
the study period with maximum numbers as high as
16 900.

(MMM

%

=
x
et

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
Skéne in 1977/78-1986/87. For a further explanation, see
Fig. 2.

Filtval for bldsgdss i homogena flockar (vinstra kolumnen i
varje par) och i blandflockar med sdidgdss (hdgra kolumnen)
baserat pa mittmanadsinventeringar i SV Skdne 1877/78-
1986/87. Se vidare Fig. 2.
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The field types chosen by Bean Geese in southwest
Skéne 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 former crop. In spring they
turned their attention to sprouting grass on permanent
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 former field
type prevailing except in March, when the vast majority
of the Whitefronts were found on permanent pasture.



Tab. 2. Field-type preferences of Bean and Canada Geese in the Oresund area (B-C, Fig. 1) in 1985/86 and 1986/87 according

to Jacobs’ index. See Tab. 1 for further explanation.

Sédgdissens och kanadagiissens filttypspreferenser i Oresundsomradet (B-C, Fig. 1) 1985186 och 1986187 enligt Jacobs index.

Se Tab. 1 for ytterligare forklaringar {Carrots = mordtter).

Bean Goose Sddgds Canada Goose Kanadagds

Nov Dec Jan Feb Mar Nov Dec Jan Feb Mar
1985/86
Grassland -1.00 -1.00 045 072 097 -1.00 -0.85 -0.10 0.29 0.42
Winter cereals -042 -037 069 0.82 -0.12 0.13 0.49 0.71 0.75 0.46
Stubble fields 070 -0.14 077 -1.00 -1.00 -0.31 —1.00 -0.23 -1.00 -1.00
Sugar beet 096 098 - - - 0.93 0.90 - - -
Potatoes 039 -1.00 -1.00 -1.00 0.12 0.54 -1.00 -1.00 -1.00 0.91
Rape fields 0.14 -036 -0.08 -0.82 -1.00 0.39 0.22 0.60 0.48 0.08
Ploughed fields -1.00 -1.00 -095 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00
1986/87
Grassland -0.81 -1.00 -1.00 -1.00 -1.00 -1.00 0.09 -1.00 -1.00 -0.74
Winter cereals 0.32 088 098 1.00 1.00 0.79 0.94 0.72 0.97 0.97
Stubble fields -1.00 -1.00 =100 -1.00 -1.00 -1.00 -1.00 -1.00 ~1.00 -1.00
Sugar beet 091 0.04 - - - 0.73 -0.77 - - -
Carrots 0.70 0.97 - - - -1,00 -1.00 - - -
Potatoes 0.73 0.76 - - - -1.00 -1.00 - - -
Rape fields -1.00 -1.00 -0.57 -1.00 -1.00 -1.00 -0.42 0.66 -0.45 -0.51
Ploughed fields -1.00 -1.00 -1.00 -1.00 -1.00 -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 for pota-
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

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 blisgdssens utnyttjande (gdsdagariha) av olika filttyper i Vombomrdder (M, Fig. 1) 1977/78 —1980/81 .
Utnyttjandegraden har berdknats pd de filt av varje félttyp som géssen verkligen utnyitjade.

Goosedays/ha gdsdagartha

Bean Goose Sddgds White-fronted Goose Bldsgds

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 215 000 53 000 46 300 77 500 72 000

Canada Geese in the Oresund area (Table 2), like
Bean Geese showed a strong preference for sugar beet
inNovember—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 utnytijande (gdsdagariha) av
olika félttyper i Oresundsomrddet (B-C, F. ig. 1) 1985186 och
1986/87. Utnyttjandegraden har berdiknats pd de fiilt av varje
falttyp som géssen verkligen utnyttjade. Winter wheat =
hdstvete, winter rye = hstrdg.

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 féilttyper i
Vombomradet (M, Fig. 1) som har winyttjats av gdssen for
[fodosik under olika vintrar. Inom parentes anges for varje
[falttyp totalarealen (ha).

7778 7819 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 falttyper i
Oresundsomrddet (B—C, Fig. ) som har utnytijats av géssen
[for fadosdk under respektive vinter. [nom parentes anges for

Goosedays/ha varje félttyp totalarealen (ha).

Bean Goose Canada Goose

85/86  86/87 85/86  86/87 85/86 86/87
Grassland 43 7 95 36 Grassland 52 (360) 20 (234)
Winter wheat 62 66 109 103 Winter wheat 66 (795) 62 (590)
Winter rye 28 535 331 368 Winter rye 75 (276) 84 (157)
Stubble fields 155 0 14 0 Stubble fields 79 (108) 0(122)
Sugar beet 497 189 154 7 Sugar beet 100 (167) 91 (238)
Potatoes 32 218 97 0 Potatoes 100 (26) 100 (38)
Carrots - 1160 - 0 Carrots - 100 (3)
Rape fields 48 8 176 149 Rape fields 60 (505) 22 (415)
Total goosedays 158 300 148 300 239900 120 600 Total area (ha) 2255 1797
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Tab.7.Percentof1 X 1kmsquaresof potential goose feeding
area (i.e. open fields) within flying distance (14 km radius) of
different roost sites in SW Skine, 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.

Procentandelen 1 X 1 km kvadrater, som utgjorde potentiella
fadosoksomrdden for géiss (d v s dppna filt) inom flygavstdnd
(14 km radie) fran olika sovplatser i SV Skane, i vilka fodo-
sokande gdsflockar seits under mittmdnadsinventeringarna
1977178 — 1986/87. Kvadrater som ligger inom radien for
mer dn en sovplats har forts till den nirmaste sovplatsen.
Sovplatsernas ldge framgar av Fig. 1.

Roosts Total number of Per cent used by
1 X I km squares feeding geese
Sovplatser Totala antalet Procentandelen som
I X 1km har utnyttjats av
kvadrater [fodosdkande giiss
A-C 208 433
D-G 332 424
H-K 222 40.5
L 106 48.1
M 299 34.7
N-8 407 233
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.

Sddgdssens respekiive kanadagdssens férdelning avfodosiket
pa héstsdadesfalt pad olika avstdnd frdan sovplatsen i Oresund
vintern 1985/86.

Per cent goosedays

Distance (km) Bean Goose Canada Goose
Avstand Sddgds Kanadagas
0- 2 4.9 38.7
2- 4 123 24.5
4- 6 8.8 26.7
6- 8 0.2 10.1
8-10 4.1 0
10-12 22.8 0
12-14 46.9 0
Total goosedays 38 000 125 690

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-
entroosts 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 Skdne.
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 atleast 100 individuals) at least once
during the period concerned (Table 7).

Factors affecting the degree of field 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
Skéne 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 giissen for fodosdk utnyttjade fiiltens medelstorlek uttryck i hektar ( +SE) i Oresundsomradet vintrarna 1985186 och
1986187 jamfirt med medelstorleken for de filt av motsvarande félttyp vilka ej utnyttjats av gdssen. Mean = medelvirde, Range

= storleksintervall, N = antalet falt.

Fields used by geese Fields not used by geese P for
Filt utnyttjade av gdss Filt ef utnyttjade av gdss difference
Mean SE Range N Mean SE Range N
Winter cereals
1985/86 15.0 1.5 4-66 49 6.1 0.6 2-24 64 <0.001
1986/87 294 6.3 5-94 17 7.2 1.3 6-29 32 <0.001
Rape fields
1985/86 25.7 8.3 4-94 11 6.5 0.7 4-19 31 <0.001
1986/87 17.3 38 6-29 6 9.5 1.2 2-33 34 <0.001

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 butonly 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 of feeding 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 Greylag 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.).

88

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
(mainly sugar beet butalso 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 wintering in other parts
of Europe show food preferences similar to those
observed in SW Skéne (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).

Canadaand Bean Geese showed similar field choices
during autumn and winter in SW Skédne. 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 o 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 etal. 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 Skéne 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 Bélanger & Bédard (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 Scirpus, Zwarts
(1972) found that 3 0004 000 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 230-1 030 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 of 800—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 an 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 Skine, 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 Skéne
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 turn enhance winter survival and future
breeding results.

SW Skéne 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 Tékern (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 Skine and has also
decreased markedly in other parts of southern Sweden
in recent years (Gerell 1988).
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Sammanfattning

Val ochutnytijande av furageringsomraden av rastande
och évervintrande géss i sydligaste Sverige

Under senare &r har gisbestinden i Sverige och angrinsande
omrdden i Europa okat hogst markant (Owen 1980, Madsen
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1987, Rutschke 1987, Nilsson 1988). Allaeuropeiska gisarter
med undantag for grigisen och den inplanterade kanadagisen
hickar i nordliga trakter, dir nigra biotopforiindringar ej
konstaterats. Man har dirfor antagit att orsakerna till gsbe-
stindens expansion dr att finna i rast- och vinteromridena. De
viktigaste orsakerna anses vara fériindringar inom jordbruket,
samt ligre dédlighet till foljd av minskat jaktryck.

I denna undersékning studerar vi hur jordbruksomridena
i Sydsverige fungerar som rast- och vinteromriden for sid-
giss, blidsgiss och kanadagiss: 1) filtval for de olika arterna,
2) de olika arternas exploatering av olika filttyper, 3) betydel-
sen av olika faktorer for valet av furageringsomraden, 4) hur
Jjordbruksomridena i sédra Sverige kan hirbiirgera de dkande
gisbestinden och 5) forindringar i gissens filtval.

Understkningarna genomfordes i SV Skine (Fig. 1) i
samband med méanatliga gdsinventeringar 1977/78-1986/87
samt vid intensivstudier i Vombomradet 1977/78-1980/81
och Oresundsomrédet vid Barsebiick—Lomma 1985/86 och
1986/87.

Resultat

Sidgdsens filtval varierade markant under siisongen (Fig. 2,
Tabell 1 och 2). Vid ankomsten utnyttjades stubbdkrar, griis-
marker och siidesfilt. Efter betskérden dominerade socker-
betsfilten starkt, varefier giissen niir dessa plijdes eller fros till
flyttade Gver till hostsid. Lokalt var skérdade filt med potatis
och mordtter viktiga. Under senare delen av vintern och viren
foredrog gissen griismarker framfor hostsidesfilt. Kanadaga-
sens filtval liknade sidgdsens, men till skillnad frin sidgisen
utnyttjade den ibland raps under vintern, vilket endast sillan
konstaterades for sidgisen.

Bldsgissen furagerade i huvudsak pd grismarker och
hostsiidesfilt (Fig. 2, Tabell 1). Blidsgiiss som sokte foda
tillsammans med sidgiss liknade dock dessa i sitt filtval (Fig.
3). Under den tidiga hosten foredrog blisgissen grasmarker,
men skiftade sedan till hostsdd for att skifta tillbaka till
grismarker pd véren.

Utnyttjandegraden av olika filttyper varierade starkt mel-
lan olika &r (Tabell 3 och 4). Detsamma giillde den andel av den
totala arealen av olika grédor i undersékningsomridena som
utnyttjades av gissen (Tabell 5 och 6). Det higsta antalet
gdsdagar/ha noterades for sockerbetor.

Andelen utnyttjade filt med hostsiid var densamma i bida
undersokningsomridena. Diremot utnyttjades grismarker i
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betydligt storre utstriickning i Vombomridet. Rapsfilt utnytt-
jades i timligen ringa omfattning.

For att fi en grov uppfattning om giissens tillgng pa
furageringsomriden beriiknades antalet I X | km rutor med
potentiella gdsomrdden inom en radie av 14 km (maximal
normal flygstricka mellan sovsjé och furageringsomride)
frin de olika sovsjoarna. Totalt noterades gisflockar om minst
hundra individer endast inom en tredjedel av rutorna (Tabell
7.

Avstandet till furageringsomridena kan ocksd vara en
faktor av betydelse for gissens filtval. I Oresundsomréidet
noterades i medeltal 429 gdsdagar/ha for sockerbetsfilt belig-
na 1-3 km frin sovplatserna, medan endast 88 gdsdagar/ha
noterades i ett omrdde 10-13 km frin sovplatserna. 1 Ore-
sundsomridet utnyttjade siidgissen lingre bort liggande hist-
sidesfilt, frin sovplatserna riiknat, i betydligt hégre grad in
kanadagiissen (Tabell 8), en effekt av konkurrens? Fiiltens
storlek var en annan faktor av betydelse for gissens val av
furageringsomride (Tabell 9).

Diskussion

De svenska gissens filtval jimfors med motsvarande under-
sokningar i andra liinder, varvid betydande overensstimmel-
ser konstateras. Av speciellt intresse dr kanske att jimfora
denna undersékning med Markgrens (1963) studier frin slutet
av femtiotalet. Hans studier genomfoirdes i Sévdeomridet
som utgdr ett av vira delomrdden. Vid tiden for Markgrens
studier forekom inte sockerbetor bland de utnyttjade filttyper-
na, medan de dominerade bilden 20 ir senare. Orsakerna kan
sékas i den maskinella skérden som limnar betydande ming-
der spill for de niringssokande géssen. En annan skillnad
mellan Markgrens och vdra studier aterspeglas i sidgissens
utnyttjade av hdstsiidesfiilt. Dessa bestktes i timligen ringa
omfattning pd 50-talet, medan de nu ir den dominerande
fiilttypen under vintern. A andra sidan forekommer endast
ringa utnyttjande av grismarker, en effekt av dndrad markan-
viindning och minskad forekomst av for gissen lampliga
grismarker.

Sammanfattningsvis konstateras att de foriindringar som
skett i jordbruket under senare decennier varit gynnsamma fér
gésbestinden i Sverige och 6vriga Europa. Vidare konstateras
att sydsveriges jordbruksomriden torde kunna hirbiirgera
betydligt storre gdsbestind dn vad som dr fallet idag.
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Stromstarens Cinclus c. cinclus utbredning och hickningsbiologi

i Varmland

ERIK BORGSTROM

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 constructions
provide poor opportunities for nest placement. In view of this,
it is important to register breeding performance at both man-
made and natural nest sites.

Abstract

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

Erik Borgstriom, Box 27, 683 03 Rdada, Sweden.

Strémstaren ir pd grund av sitt levnadssitt unik bland
vara figlar. Det som hittills publicerats har huvudsak-
ligen gillt artens upptridande under vinterhalvdret och
dess flyttningsmonster inom Norden (Holmbring &
Kjedemar 1968, Andersson & Wester 1976, Borgstrém
1978). Hickningsbiologin dr vida mindre kiind. For
nominatrasen, till vilken stromstaren i Norden hor,
finns enstaka notiser om hidckningsbiologin i Sverige
ochNorge. I Norge finns en mer omfattande hicknings-
studie av Efteland & Kyllingstad (1984) och hiick-
ningsbiologiska iakttagelser av bl. a. Andersson &
Wester (1975).

I Danmark gjordes det forsta siikra hiickningsfyn-
det 1953, men mdojligt ér att arten varit hickfigel i
landet redan pé 1800-talet. 1954 skedde #innu en hiick-
ning, men sedan dréjde det till 1964 innan niista rede
hittades. 1971-74 hiickade bevisligen 10 par i Dan-
mark, varav ett par pd Bornholm och det ér troligt att
stromstaren nu hiickar med enstaka par drligen. Det
rider inget tvivel om att det ror sig om faglar frin Norge
och/eller Sverige; genom ringmirkning har det klar-
lagts att de vinterbestkande stromstararna i Danmark
kommer frdn nimnda linder (Dybbro 1976).

I Finland aterfinns huvudparten av de hiickande
stromstararna i nordligaste och nordéstra delen av
landet (finska Lappland) men dven pi ndgra lokaler i
séidra och syddstra Finland. Mestadels upptrider arten
siillsynt i landet. Den totala finska populationen upp-
skattas till 300 par och trenden ér att antalet minskar
(Koskimies 1989).

I motsats till undersdkningar av nominatrasen hir i
Norden har den mellaneuropeiska rasen Cinclus c.
aquaticus studerats ingdende (Eggebrecht 1937, Rich-
ter 1953, Baldt 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 nérstdende arten Cinclus mexica-
nus i U.S.A. (Bakus 1959 m. fl.).

Inventeringsmetodik

Aren 1977-1978 och i viss min 1979 genomfordes en
kartldggning av stromstarens utbredning i Virmland.
Denna gjordes i samarbete med Jan Bengtsson. Frin
samma tid piborjades ocksd hickningsbiologiska stu-
dier, vilka har fortsatts fram t. 0. m. 1990.

Till grund for inventeringen ldg de topografiska
kartorna (1: 50 000). Pd dessa kunde for stromstare
tinkbara hickningslokaler markeras. Det var broar,
dammar, sdgverk etc. Férutom dessa lokaler ringades
de vattendrag in som korsade titt markerade hojdkur-
vor. Det var ofta vid dessa vattendrag som de naturliga
boplatserna hittades.

Inventeringsarbetet utférdes frimst om hostarna
genom att sdka efter gamla bon. Samtidigt fick vi en
inblick i niir de frin norr och nordvist flyttande strom-
stararna borjade anlidnda till de virmlidndska vattendra-
gen.
Niir ett bo hittades togs bl. a. métt pd bohojd och
ibland pH-viirdet i det aktuella vattendraget. Dessutom
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Tabell 1. Strémstarens boplacering i Viirmland.

Placement of nests of the Dipper in Virmland.

Naturliga boplatser Natural sites
Bergviiggar Rock faces 9

Overhiing, biickutlopp Overhanging turf and grass, 7
brook outflow

Miinskliga byggnadsverk Man-made sites

Broar eller dammar Bridges or dams 40
Bakom vattenfall Under waterfalls 3
Murar Walls adjoining stream 15
Ovriga Others 3
Totalt Total 7

gjordes en beskrivning av boplatsens ldige och biotopen
kring lokalen.

Nir inventeringen var genomford, kunde vi sum-
mera 840 besokta och genomletade objekt. Genom
fynd av gamla bon kunde konstateras att hickning &gt
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 innehdlla sten,
dels utefter kanterna och dels ute i forsen. Dessa stenar
utnyttjas som sittplatser. Vattnet skall vidare varaklart,
ej grumligt eller humusfirgat. P4 de flesta lokalerna
kantas vattendraget av skog i ngon form, men detta dr
ingen regel i stort.

ITab. 1 fortecknas strémstarens boplacering i Virm-
land. Av tabellen framgér att inte mindre dn 75 % av
stromstararnas bon placeras i anslutning till vad mén-
niskor byggt. Frimst giller det bobyggnad under broar
och dammar men ocksd murar av sten eller cement
lings vattendrag dr omtyckta boplatser. Endast drygt
20 % av bona byggs pa naturliga platser: bergviggar,
overhiing och bickutlopp. Dock far man ha i minnet att
av de — forhoppningsvis f — bon som sikerligen
forblivit oupptickta i inventeringen fr sd gott som alla
byggda pé naturliga platser.

I norra Virmland férekommer flera hickningar i
markoverhing eller i tuvor vid smé bickars utlopp i
storre vattendrag som t. ex. Klardlven. P4 sidana loka-
ler ligger boet ofta mycket fuktigt, men &nda vil skyd-
dat inviindigt. Allt niringssék sker hir i det stora
vattendraget, medan boet iir placerat vid den ofta brant
blststinkande bickmynningen.

I undantagsfall kan dock boplatsvalet avvika helt
frdn det normala. Under studiens géng har fyra udda
boplatser pétriffats. Under flera ar hiickade ett strom-
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starepar under en liten bro Gver en blott ca 3 m bred
kanal med i stort sett stillastiende vatten, som vinkel-
ritt mynnade ut i en dtminstone tidvis trogt rinnande
dlv. Avstdndet frin boet till dlven 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 dgg knappt 2 m ovanfor.

I nordligaste Viirmland hiickade ett par under minst
tvd dr inne i ett uthus pd en gird nira Klarilven.
Avsténdet frin boet, belidget p en bjilke knappt 3 m
upp, och éilven var 16 m. De vuxna figlarna flog in och
ut genom en springa upptill mellan taket och viggen.

Ett dr hade ett par byggt sitt bo direkt pi en flat
klipphill i anslutning till Klarilven. Boet 1ag helt 6ppet
som en boll pd den kala klipphillen nigra meter frin
den lodrita viggen ner i dlven. Detta bo utsattes tdmli-
gen omgdende for predation. Ett hal pd ca 30 mm i
diameter hade gjorts frin boets baksida och de nylagda
dggen rovats.

For att né sitt bo vid en damm i mellersta Viirmland
miste ett stromstarepar flyga in i en cementtrumma
med en diameter av 2 m och en lingd av 9.2 m. Det var
ganska mérkt inne i denna trumma liksom det var vid
boet, dven om hiir lite ljus sipprade ner frin dammens
overbyggnad.

I korta drag kan stromstarens krav pd hiickningslo-
kal sammanfattas med att det skall finnas klart forsande
vatten och tillgang till boplats i omedelbar anslutning
till vattnet. Héljor i forsande vattendrag ir omtyckta
nédringsstillen.

Fig. 1. Geografisk fordelning av hiickplatser for stromstare i
Viirmland 1977-1990.

Geographical distribution of the Dippers’ nest sites in Virm-
land in 1977-1990.



Av Fig. 1 framgér den geografiska fordelningen av
90 hiickplatser i Virmland 1977-1990. Anledningen
till de titare bestdnden i minga av de nordvirmlindska
vattendragen dr att hir finns limpliga boplatser, sdviil
naturliga som artificiella. Speciellt naturliga boplatser
saknas i stor utstriickning i sédra och mellersta Virm-
land. Dessutom finns en rad broar och dammar vid de
nordvirmlindska vattendragen. I mellersta och sédra
delen av landskapet finns minga kulturhistoriska ldm-
ningar i form av stenmurar o. dyl. Detta ir omtyckta
hiickningsplatser for stromstaren, liksom exempelvis
gamla kvarnar och sdgverk, som finns i anslutning till
vattnet.

I den sydvistra delen av Vidrmland har relativt
ménga bofynd gjorts. TillgAngen pd vattendrag och
limpliga boplatser dr hir jimforelsevis god. Gamla
kvarnar, sigar och andra limningar frin olika miinsk-
liga aktiviteter kantar och bryter ofta vattendragen.

I 6vriga delar av sodra Virmland dr hickningarna
ganska glest férekommande. Vattendragen ér hir ofta
lugnflytande och ibland for grumliga. Flera av vattnen
ir ocksa fororenade.

I ett undersékningsomride stder om Stavanger i
Norge fann Efteland & Kyllingstad (1984) att av 60
stromstarebon 45 % var byggda under broar och 25 %
i bergviggar. 1 ett stort undersékningsomride viister
om Gudbrandsdalen i Norge lag hela 56 % av 84
stromstarebon i klippviggar och 15.5 % i markover-
hiing (Andersson & Wester 1975). Av 58 hickningar i
en inventering i Bohuslin och delar av Halland, Vister-
gotland och Dalsland var 16 % av bona byggda pa
naturliga lokaler medan hela 64 % ldg i anslutning till
minsklig bebyggelse (Fredriksson 1982).

I Tab. 1 ér inte bon som byggts i specialholkar for
stromstare medtagna. Dessa holkar sattes upp med
borjan 1978 och placerades ut pd sidana platser som
tycktes vara idealiska for stromstarens krav p boplats,
men dir det saknades fiste for boet. Det kunde exem-
pelvis vara I-balkar under broar, dir flinsen var for
smal for att fista ett bo eller slita viggar under broar
och dammar. Holkarna har accepterats av strémstarar-
na i hog utstriickning.

Medelhéjden frin boskilens kant till vattnet var for
49 bon i Virmland 2.0 m. Variationen var0.30-3.95 m.
For naturliga boplatser var medelhtjden 0.25 m ldgre
in for bon byggda i artificiella ligen.

Frin Skandinavien har jag inte hittat nigra exaktare
uppgifter om boets hijd 6ver vattnet, men av 94 bon i
Storbritannien varierade bohdjden mellan 0.45 och 6.1
m, med en medelhsjd av 1.25 m (Robson 1956) och i
Tjeckoslovakien varierade hijden fér 53 bon mellan
0.25 och 2.8 m, med en medelh&jd av 1.2 m (Balat
1964).

Hdckningsforberedelser och bobyggnad

Det sociala monstret och beteendet hos stromstararna
strax fore hdckningen har inte studerats ndrmare i
denna understkning. Ett undantag utgor dock féljande
episod, som idigde rum den 19 mars 1979 i norra Viirm-
land. Vid 18-tiden iakttogs tvd stromstarar som flog
over en 4 pd hog hojd, vilket i detta sammanhang
innebir flera 10-tals meter. Den formodade hanen
sjong ivrigt under flykten. Tidvis drag paret ivig lingt
ut dver skogen, men efter en stund kom de {lygande
tillbaka och satte sig pd en sten helt nira varandra. Hir
iakttogs nu hur hanen friade till honan. Han visade sin
vitahaklapp i en hdgrest stillning. Plotsligt uppenbara-
de sig en tredje individ, men denna figel syntes helt
nonchaleras av det dkta paret. Strax innan paret limna-
de stenen hade den férmodade hanen plockat i vatten-
brynet intill stenen. I samband med detta tog han nigot
slags material, som tydligt kunde ses i nibben i sam-
band med flykten. Aven vid detta tillfille hirdes hanens
vittljudande séng samtidigt som ett lirkliknande flyg-
siitt kunde iakttas pd hog hojd (ca 20 m). Med undantag
for lingre forflyttningar t. ex. mellan olika vattendrag
flyger stromstaren normalt pd en hijd av 0.5—1 m Gver
vattnet. Den hiir observerade parflykten pA hdg hijd har
tidigare beskrivits av Richter (1953) och Bakus (1959).

Hickningen pdborjas i sodra och mellersta Virm-
land vanligen i april. I norra delen av landskapet kan
mdnga ginger inte bobyggnad pibérjas forrin i mitten
eller slutet av maj. Nir bobyggnaden kan starta hinger
ihop med niir vattendragen och boplatserna ér nigor-
lunda fria frin is och sno. Orsaken till den stora skillna-
den mellan olika delar av Virmland beror pa att lokal-
klimatet ér helt annorlunda i minga av de nordvirm-
ldindska vattendragen. Dessa vattendrag, som ofta géri
ost-viistlig riktning, dr éinnu en bitin i maj ofta sng- eller
istiackta, Ravinernas strickning gor att varken sol eller
vind pitagligt kan paskynda sno- eller issmaltningen.
Dessutom liiggs bona i ravinerna oftast pd bergviggar,
vilket innebir att dessa maste vara fria frén is och sno.
Vidare tycks det humusfirgade smiltvattnet om viren
senareldgga hiickningarna. Alla dessa faktorer gor att
hidckningarna dr s sena i denna region.

Strémstarens bo dr stort och klotformat, ibland
négot tillplattat i 6vre delen, med en bredd av ca 20-25
cm och en hijd av ca 20-30 cm. Boet bestar av tvi vil
skilda delar, ytterboet och innerboet. Ytterboet bestar
av gronmossa armerat med stdnglar och stran. Inner-
boetérbyggtav finare stéinglar och strinien horisontell
ring, som bildar en fast skalformig bale, vars kant utét
hindrar ungarna fran att ramla ur boet. De tva delarna &r
klart dtskilda och direkt efter hiickningens slut brukar
stromstararna, dir de hiickar i samma bo ar efter ar,
rensa ut innerboet, sa att bara ytterboet finns kvar nir
nista ars hickning skall inledas.
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Tabell 2. Aggstorlek hos strémstare Cinclus c. cinclus i Skandinavien.

Egg size in the Dipper in Scandinavia.

Medeltal i mm Mattvidd N dgg Omride Kiilla
Mean in mm Range eggs Area Source
Forstakullar
{1st clutches) 25.5x18.6 23-28 x 17-20 67 Sverige, Finland Rosenius 1926
25.8 x18.7 22.,0-30.6 X 17.0-20.1 60 Witherby 1952
252 %184 22,9-27.5 X 17.0-20.1 143! Viirmland Denna studie
This study
Andrakullar
(2nd clutches) 24.7%18.9 22.5-17.1x18.5-19.3 122 Viirmland Denna studie
This study

! frin 56 kullar from 56 clutches, * frin 4 kullar from 4 elutches.

Aven om ytterboet under hickningen ir vitt av
vattenskum, har jag mérkt att innerboet alltid &r torrt.
Ingdngshalet dr ocksa placerat sd att man rakt framfor
boet siillan kan se ingdngshalet — stromstararna flyger
in i boet snett nerifran.

Som sista fas i bobyggnaden drar stromstararna in
en mingd fjolérslov, som placeras i balen. Det ér frimst
bjorklév, men dven siilg- och asplov forekommer lik-
som ibland flagor av tall. Vid ett tillfille riknade jag
antalet 1ov i en bale fréin ett firdigbyggt stromstarebo,
diir dggliggningen pbérjats, men dggen nyligen ro-
vats. I balen fann jag inte mindre dn 222 bjorklov, 2
tallflagor, 1 smékvist, 1 blad av nigon Salix-art samt 1
lingonblad. Orsaken till den stora mingden l6v i boba-
lenkan varaatt frimja viirmeisoleringen. Creutz (1966)
anser dock att léven har samband med bohygienen,
eftersom han ofta observerat hur forildrarna under
boungetiden transporterat bort blad frin boet, formod-
ligen med triick p4, och efterdt fort med sig nya blad till
boet.

Bomaterialet hérstammar frin boets omedelbara
nirhet och hiimtas i eller alldeles intill vattnet. Boma-
terialet, sdvil mossa som strdn och 16v, doppas nog-
grant i vattnet innan det placeras pd eller inuti boet. Pa
detta sitt blir materialet mera formbart och underlittar
byggandet. Nir boet sedan torkar blir det fast och
stabilt. I de fall da ett helt nytt bo byggs tar det vanligen
ca tre veckor att firdigstdlla. Bida konen deltar i
byggandet, som mest forsiggdr under morgon- och
formiddagstimmarna.

Agg

Stromstarens dgg dr i tjockiindan jamnt avrundat for att
mot andra indan smalna av. Aggen ér rent vita och som
firska glansiga. Skaltjockleken varierade mellan 0.10
och 0.13 mm med medelvirdet 0.11 mm (N = 22). I
Tab. 2 visas de uppgifter pa dggstorlek hos var nordiska
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ras som finns tillgingliga. Métten i foreliggande studie
stimmer vil Gverens med dessa. Aggen hos raserna
aquaticus, gularis och hibernicus (den sistnimnda
rasen hiickar pa Irland och i viistra Skottland) dr grovt
sett lika stora som igg frin vir skandinaviska ras
(Witherby m. fl. 1952, Balét 1964).

Den kull i mitt material som hade den storsta med-
elstorleken varen kull pd 5 digg, dir medeltalet var 26.4
% 19.9 mm. Den minsta kullen uppmiittes i ett bo med
4 digg. Medelstorleken pé dggen i denna fullagda kull
var 23.9 % 17.5. Baldt (1964) miitte 94 dgg i 20 kullar
av rasen aquaticus i Tjeckoslovakien. Den storsta
medelstorleken pé fggen hittade han i en kull p fem
dgg (26.9 X 19.5) och den minsta i en sexkull
(23.2X17.6).

Matt har dven tagits pa fyra andrakullar. Volym-
miissigt har dessa dgg inte avvikit fran originalkullar-
nas digg. I ett avseende finns det dock en tydlig skillnad
pa dessa dgg och dggen i originalkullarna. Aggen var
merrunda, differensen mellan lingden och bredden var
alltsd mindre i dessa fyra andrakullar. Det ror sig
emellertid om bara 12 dgg fran fyra kullar. Jag har for
dvrigt bara hittat en uppgift om matt pa strémstarens
igg i en andrakull. Det giller rasen aquaticus och en
kullom 5 digg med pafallande ldga matt. Maximimétten
var 24.7 X 17.2; minimimadtten 23.8 X 16.1 och medel-
viirdet for alla dggen 24.1 X 16.9 (Diesselhorst 1938).

Aggliggning, kullstorlek och ruvning

Ibland redan dagen efter det att boet byggts firdigt
ldgger honan sitt forsta dgg. Vanligare dr dock att det
drojer ndgra dagar. Sedan virper honan ett dgg om
dagen tills kullen &@r fullagd varpd ruvningen paborjas.

Datum for forsta dgg i sodra och mellersta Virm-
land under perioden 19781990 var 28.3-25.5 (N =38
bon) med medeldatum 19.4 och fér norra Virmland
under samma period 18.4-31.5 (N = 25 bon) med
medeldatum 8.5. De allra tidigaste hiickningarna i



Tabell 3. Kullstorlek hos strimstare i olika delar av Europa.
Clutch size of the Dipper in different parts of Europe.

Forstakull Andrakull
Ist clutch 2nd clutch

N X N X

Cinclus c. cinclus
Denna studie This study 100 5.11 5 40
Efteland & Kyllingstad (1984) 74  5.08

Cinclus c. aguaticus

Zang (1981) 91 485 8 4.38

Baldt (1964) 37 478 5 4.60
Cinclus c. gularis

Shaw (1978) 705" 4.42

Tyler & Ormerod (1985) 222 478

Robson (1956) 70 4.09 14 357

! Frin bokort i BTO:s regi 1943-1972. From nest cards
collected by the British Trust for Ornithology (BTO) during
1943-1972.

landskapet patriffades alla under 1990, ett dr med
extremt tidig vér.

I Skandinavien har stromstaren en kull pi 3—6 dgg.
174 kullari Norge var dggkullarna ocksi 3—6 (Efteland
& Kyllingstad 1984) och ¢j heller Andersson & Wester
(1975) patriffade ndgon kull Gverstigande sex dgg.
Som framgér av Tab. 3 har de mellaneuropeiska raserna
ligre medelkullar @n den skandinaviska rasen. Andd
forekommer uppgifter om kullar stérre in 6 dgg, av 705
kullar i Storbritannien innehdll 1 % av bona 7 dgg
(Shaw 1978).

I Tab. 4 visas storleksfordelningen av 100 fullagda
dggkullar i Virmland. Medelkullen var 5.11 och 6ver-
ensstimmer helt med den norska studien pa 5.08 (Efte-
land & Kyllingstad 1984).

Dennormalaruvningstiden verkarvara 16—17 dygn,
dven om ruvningstider pa 15 och 18 dygn ocksi fore-
kommer. Det ér 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 éita. Det
ir dessutom ej ovanligt att hanen forser den ruvande
honan med foda. Creutz (1966) pitalar att honan kan
borja ruva redan ndr nist sista dgget lagts. Beldgg for

Tabell 4. Kullstorlek hos stromstare i Virmland 1977-1990.

Clutch size of the Dipper Cinclus c. cinclus in the province of
Virmland, Sweden, 19771990,

Kullstorlek Clurch 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)
dir honan flugit ur boet och kullen ej varit fullagd har
dggen befunnits vara ruvningsvarma.

Honan ldmnar boet for att furagera ganska ofta
under ruvningen och ibland under relativt ling tid,
nigon ging upp till 15 minuter. Tvd honor av rasen
aquaticus som Eggebrecht (1937) studerade under de-
ras tionde ruvningsdygn tillbringade var och en sam-
manlagt 25 % av dagen utanfor boet och ruvade resten
av dagen. Honorna var borta frin boet i genomsnitt
under 8 minuter varje ging.

Andrakullar

Regelritta andrakullar hos stromstaren i Skandinavien
drsillsynta. Attdomaav de fi konstaterade andrakullar
i Skandinavien som beskrivits (Mork 1975, Efteland &
Kyllingstad 1984) rér det sig om 5.1 % (N = 175 bon).
I foreliggande studie har fem andrakullar konstaterats
i Virmland, vilket utgor 4.8 % (N = 105 bon). Detta
material, sammantaget, visar att ca 5 % av alla hick-
ningar hos nominatrasen av stromstare dr andrakullar.
Dessa fem andrakullar i Virmland fgde mirkligt nog
rum i samma vattendrag och pd samma tvd varandra
nirliggande lokaler. Samma hona har varit inblandad i
flera av hidckningarna. Kullarna hade 3, 4, 4, 4 och 5
dgg, medelkullen alltsd 4.0 dgg.

Raserna séder om Skandinavien ligger andrakullar
i storre utstriickning in vér ras, men det uppges att det
inte &r regel utan att det sker mest nir viren infaller
extremt tidigt och paren borjar sin originalhickning
tidigare fin normalt. I Storbritannien fann Robson (1956)
14 andrakullar av totalt 84 hiickningar, vilket gor ca
16.7 9. Av 56 par i Skottland hade 11 % andrakullar
(Shaw 1978). Frin Centraleuropa rapporteras andra-
kullarnas andel ibland vara ca 11-12 % av samtliga
hiickningar (Baldt 1964, Zang 1981).

Boungetid

Mellan kldckningen av férsta och sista dgget kan det
dréja upp mot 12 timmar. Av detta féljer att honan
vanligtvis borjar ruva dggen efter det att sista dgget
lagts. Ringmiirkning av boungar bor ske ndr ungarna ir
10-12 dygn gamla. Ar ungarna ildre kan nirgdngna
besok vid stromstarens boresultera iatt ungarna limnar
boet i fortid. Dessa for tidigt utflugna ungar har éinda
formiga att simma och dyka redan frin forsta stund.
Predationsrisken for dessa ungar &r antagligen dndi
storre in for ungar som stannar till normal utflygnings-
tid. Fran ca tvé veckors dlder vinder ungarna vid behov
baken ut mot bohélet och spritter iviig tricket sd att det
hamnar i det strommande vattnet nedanfor. Antagligen
ir detta en viktig orsaka till att stromstararna si gott
som alltid placerar sitt bo pé ett siitt som gor detta
mdjligt. Boplatsens lige rojs da inte for eventuella
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Tabell 5. Kullstorlek och frekvens flygga ungar.
Clutch size and fledging rate.

Kullstorlek Antal kullar Antal dgg Antal flygga % flygga Antal flygga
ungar per bo per bo
Clutch size No. of No. of Total no. of % fledged No. of fledlings
clutches eggs young fledged per nest per nest
3 4 (6 %) 12 9 75.0 2.3
4 5 (15%) 20 13 65.0 2.6
5 41 (60 %) 205 173 844 42
6 18 (26.5 %) 108 293 86.1 52
Totalt Total 68 345 288

predatorer pa grund av iogonfallande trick som ligger
nedanfor boet. Forildrarna tar ocksd ofta med sig
spillning frdn ungarna efter matningen.

Nir ungarna &r ca tvd veckor gamla, skriker de
hogljutt nér forildrarna kommer med foda till boet.
Fodan bestdr da huvudsakligen av larver av nattslin-
dor; niir ungarna ir sma utgors fodan till Gvervigande
del troligen av smérre insekter. Under 1980-talet har
flera uppsatser publicerats om stromstarens fodoval,
framst i Storbritannien och Tyskland (t. ex. Ormerod et
al. 1985). Genom analyser av spillning kunde faststil-
las att fodan hos rasen gularis under hiickningstid helt
dominerades av nattslindelarver (Trichoptera), for de
vuxna figlarna 31.8 % och for ungarna 68.9 % av hela
fodointaget. Tdtheten av hickande strémstarar var vi-
dare ldgre i forsurade omriden, troligen beroende pa
forsimrad fodotillgéng.

Ett 40-tal spillningsprov frin stromstarar i Oster-
gotland, visade att dven for denna ras ér olika nattslédn-
delarver det vanligaste bytesdjuret, framforallt hus-
maskar (Limnephilidae) (Gezelius et al. 1986).

Undantagsvis kan smafisk ingd i dieten. Endast en
géng har jag iakttagit en stromstare med ett ca 4 cm
langt fiskgli i nibben, med vilket den d@mnade mata
ndgon av de tvd veckor gamla ungarna.

Den 21 juni 1977 bevakade Bengtsson ett bo med
13 dagar gamla ungar i norra Virmland under tre
timmar. Under denna tid matades ungarna 27 gfinger
med ett tidsintervall varierande frin en till 13 minuter.
Honan matade flitigast och flera gdnger iakttogs hur
den matande fageln fordelade fodan mellan ungarna.
Fodan bestod av grivita och gulvita larver av okinda
arter. Vid upprepade tillfillen sdgs den vuxna strémsta-
ren efter matningen biira ut spillning frin ungar for att
genast sldppa den i vattnet och direfter noga skélja
nibben.

Fem dagar innan de tre ungarna limnade ett bo i
Hirjedalen holls detta under uppsikt under fem timmar
den 7 juni 1990. Av de bida makarna svarade honan for
69 % av matningen (Karl-Heinz Bink i brev). Hir var
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matningsfrekvensen nigot hogre dn vid boet i Virm-
land (11.6 ggr/tim resp. 9 ggr/tim), men ungarna var
ocksd ca 5 dygn dldre. Det kan formodas att matnings-
frekvensen okar ju éldre ungarna blir. Skillnaden i
matningsfrekvens mellan konen har ocksd konstaterats
i en studie i sodra Tyskland av rasen aquaticus, dir
honans matningsfrekvens var 62.3 % niir ungarna var
nio dygn gamla (Eggebrecht 1937).

Botiden uppges i litteraturen vara 20-24 dygn
(t. ex. Shaw 1978). I min undersokning var botiden i
medeltal 23 dygn (N =7 bon). En vecka efter boldimna-
det dr ungarna fullt flygga och de ldmnar av allt att
doma tdmligen omgdende reviret. Vid mina fataliga
besok vid hdckningsplatser, didr ungarna kort tid innan
limnat boet, har jag bara vid ett tillfdlle iakttagit en
ungfagel, som 17 dygn efter det att den ldmnat boet,
sdgs niira detta.

Hdckningsresultat

Av 345 dgg i de lyckade hiickningarna (Tab. 5) var 56
infertila (16.2 %). Endast en s gott som fullvuxen unge
har hittats déd i ett bo. Klidckningsframgangen, d v s.
andelen kldckta dgg av lagda dgg, var i genomsnitt 83.8
% och andelen flygga ungar av lagda dgg 83.5 %. Frin
brittiska bokort var motsvarande siffror 87.5 % resp.
83.1 % (N = 280) enligt Shaw (1978).

I sex bon Gvergavs dggen, ur sju bon forsvann alla
dggen under ruvningstiden, ur ett bo med andrakull
likasd. Det har visat sig oméjligt att utréna i hur hog
grad dessa misslyckade hiickningar beror pa ren preda-
tion och vilka predatorer det éir friga om. En predator dr
utan tvekan mink Mustela vison.

I ett bo i norra Virmland 1977 lag honan pa tva
veckogamla doda ungar och ett rotdgg. Vid samma
lokal dret diirpd hittades i boet tva déda ungar och en
levande men foérsvagad unge med svarta hil i huvudet.
Dessa hil méste ha gjorts av ndgon parasiterande larv.
Tettannatboinorra Virmland, l4g fem storaungar déda
sistndmnda r. Pa dtminstone tvd av dem sigs gravita



mot huvudet avsmalnande skinniga, ca 10-12 mm
ldnga larver. De hade uppenbarligen itit sig in pd
kropparna och svarta hil ségs bl. a. p& ungarnas huvu-
den.

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

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

Klidckningsframgdngen for fyra andrakullar blev
69 % och eftersom alla kliickta dgg resulterade i lika
ménga flygga ungar blir procenttalet fér andelen flygga
ungar av lagda dgg ocksd 69. Om den femte misslyck-
ade andrakullen riknas in blir motsvarande procenttal
55. De lyckade andrakullshickningarna producerade i
genomsnitt 2.75 ungar. Hickningsresultatet i 16 strom-
starebon med fullagda dggkullar har av olika anled-
ningar inte kunnat foljas upp i underskningen.

Populationsdynamik och revirtdthet

Den drligen hickande populationen av stromstare i
Virmland kan betraktas vara 50 par. Det méste emeller-
tid betonas att variationerna ar fran &r dr mycket stora.
Vissa ar kan antalet hickande par vara betydligt storre,
kanske upp mot ca 75 par, medan stromstaren andra ir
hiickar i landskapet med bara 3035 par. Jag tror att
detta har samband med férhéllanden som rideri Norge,
det omride i Skandinavien som utan tvekan utgor
huvudutbredningsomrédet for var skandinaviska strom-
stare, Forutom i landets sydéstra del hickar ndmligen
stromstaren i Norge tamligen allmint och gér i fjill-
trakterna indd upp till sndgrinsen (Haftorn 1971).
Siikerligen hiickar en del norska stromstarar vissa dr i
Virmland, som ju griinsar till Norge, och vice versa. Eit
bevis pa detta utgdr den hona som under hela studien
hiickat i Viirmland tidigare én ndgon annan, nimligen
viren 1990 vid Bjorkaholm i mellersta Virmland. Hon
var mirkt som bounge vid Elvdal i Hedmark fylke i
Norge den 9 juni 1987 och fick som tredrig hona ut 6
ungar rekordtidigt (omkr. 7 maj). En stromstare mérkt
som bounge 1978 i mellersta Virmland hittades dod i
fisknit i maj 1980 i Hedmark fylke. En annan bounge
mirkt 1981, som hittades redan den 10 augusti samma
ar i Hedmark fylke, hade ocksd drunknat i fiskniit.
Ungfiglarnas benidgenhet att tydligen dra sig visterut
illustreras ockséd av den bounge som mirktes den 17
juni 1985 i Svartan och som kontrollerades av ringmiir-
kare vid Slobyn, Mangskog, den 2 januari 1990, 64 km
viister om den plats dir den mirkts.

Att stromstaren hidckar som ettdring &r tidigare
kint. Det konfirmeras av den hona som hittades hick-

ande i Virdn i norra Virmland 1983 och som var méirkt
som bounge vid Nisberg i Hilsingland dret fore. Den
dldsta hickande hona som pétriiffats dr en 7K+ fagel,
som mirktes i Vdrdn 1984 och kontrollerades i samma
holk 1989,

Avstindet mellan boplatserna i Virmland varierar,
men de ligger inte titt. Det minsta avstind som konsta-
terats mellan tvé bebodda bon ér 1.3 km (Kymsilven).
Den storsta titheten i samma vattensystem visar Virdn
med Virsjdilven i norra Viirmland. Hér hickade pd en
dstricka av 10 km inte mindre 4n 4 par samtidigt 1978
och 1985. 1977 och 1988 hiickade hiir 3 par. Detta ger
0.4 resp. 0.3 par/km &striicka. P4 en total astriicka pa
140 km i Norge varierade titheten mellan 1.4 och 2.2
par/10 km 4striicka (Efteland & Kyllingstad 1984).

I dvrigt ér hickningslokalerna vil spridda over
landskapet som framgér av Fig. 1. En del uppgifter om
hiickningsforekomst i andra svenska landskap kan nog
ifrigasittas, eftersom uppgifterna ofta harrort frin stu-
dier enstaka ar och frekvensen hickande stromstarar
fluktuerar sd starkt olika dr.

Onskviirt vore att fi en siikrare uppskattning av den
svenska stromstarepopulationen liksom av den norska,
dir veterligen inga forsok hittills gjorts,

Nutida och framtida hotfaktorer

Fiirska uppgifter gor gillande att strémstaren dr pa
tillbakagdng i antal bl. a. i Sverige, Wales och Skott-
land. Samma trend kan gélla i mitt undersékningsom-
ride di antalet hidckande par var ringa under 1990.
Redan vintern 1989/90 lade jag mirke till frinvaron av
overvintrande stromstarar pd flera stamlokaler i meller-
sta Viarmland. Det dr dock for tidigt att séikert uttala sig
om en eventuell tillbakaging, eftersom antalet hiickan-
de parvarierar i Viarmland olika ar. Vintern 1989/90 var
dessutom mycket mild, varfor manga stromstarar kan
ha Gvervintrat i vattendrag som normala vintrar fryser
till. Detta kan forklara varfor si f4 figlar observerades
pa de sedvanliga overvintringsplatserna i mellersta
Virmland.

Men om det nu ér s att stromstaren minskar i antal,
vad kan detta bero pa? Forsurning och grumling av
vattendrag kan vara en forklaring liksom féroreningar
av olika slag. Strémstarens huvudfoda ér s. k. husmas-
kar. Aven om enstaka arter til ganska lga pH-virden
piverkas bestinden i stort vid pH-sdnkningar (t. ex.
Raddum & Fjellheim 1984, Engblom & Lingdell 1985).

Den virmlindska strémstarepopulationen skulle
sikerligen vara storre, om det funnes tillging till fler
ldmpliga boplatser. Samtidigt kan konstateras att utan
de broar, dammar m. m. som uppkommit genom mén-
niskans forsorg, skulle den virmlindska populationen
av stromstare endast uppgd till kanske en fjirdedel av
vad den dr idag. Under senare decennier har méinga
artificiella boplatser for stromstare forsvunnit. Nya
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broar har byggts som t. ex. saknar balkar lampliga att
tista boet vid. Vigtrummor har placerats pa platser dir
tidigare forutsittningar fanns for bobyggnad. Dirfor dr
det av vikt att placera ut speciella stromstareholkar.

Férutom éindrade bro- ochdammbyggnadskonstruk-
tioner, som negativt paverkar stromstarens bobygg-
nadsmdjligheter planeras i 6kad utstriickning vatten-
kraftsutbyggnad i form av minikraftverk och pump-
kraftverk. Dessa kommer att byggas i smiirre ilvar och
dar, vilka ofta hyser hickande stromstare och dven
forsdrla. Virdn, Virmlands forndmligaste stromstare-
lokal, har under mdnga ar nu hotats av planer pa
vattenkraftsutbyggnad. Minikraftverk planeras byggas
i flera virmlidndska vattendrag som Ostandsin, Nisil-
ven och Randn. Tuber ovan eller under mark dr tinkta
att leda vattnet pa vissa kinsliga striickor, dir hiick-
ningslokaler nu finns for bide stromstare och forsirla.
Kommer dessa planer att forverkligas fir det till f6ljd
attdarnatorrliggs och hiickningslokalerna fér de nimnda
arterna forsvinner for evigt.
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Summary

Distribution and breeding ecology of the Dipper Cin-
clus c. cinclus in the province of Virmland, central
Sweden.

This study aimed at determining the size of the breeding
population of the Dipper in the province of Viirmland, 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 1:50 000) 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 kmand the
stream (10 km) with the highest 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-
ernand 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 nesi 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

We have studied a population of individually colour ringed
Lapland Buntings at Ammarnis, 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/km? 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

Abstract

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 firsteggs on 11 June
compared to 14 June for the latter (2K and 3K+). 53 % of the
fernales started to incubate before the clutch was complete,
resulting in a 1-2 days hatching asynchrony. Nestlings re-
mained in the nest until they were 1011 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 1B, Newport Beach, CA
92660, USA
Martin Gierow, Getingevigen 58, §-222 41 Lund, Sweden

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.1. coloratus
is found only on the Kamchatka Peninsula, C.I. subco-
loratus in eastern Greenland, and C.[. alascensis in
Alaska. The nominaterace C.I. 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.

C.I. 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 al, 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, itis 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 Ammarnis
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, performed
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 Geometrid 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 =< 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 ina
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 = number of eggs).

Results and discussion

Arrival

The arrival of Lapland Buntings to their breeding
grounds usually coincides with the melting of the snow,
i.e. in Ammarnis 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 (Hussel 1973), 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 % 1 km study area.
Antal revir och bon som lokaliserats inom studieomrddet (1 X 1 km).

1984 1985 1986 1987 1988 1989 Mean 1963-83'
Medel
Territories Revir 29 32 31 25 27 29.2 234
Nests Bon 9 20 27 16 19 - -

! from Svensson et al. 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, Hussell 1972).

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-

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/km’ (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/km? (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.
Aggliggningsstart for alla kullar ordnade i relation till den
dag dd férsta dgget lades | den tidigaste kullen (day no. 1)
under respektive sdsong. Enbart dr med fem eller fler regisi-
rerade kullar har anvénts 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 % of the 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 Ammarnis 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 datum for forsta dgg respektive dr i jamforelse med uppgifter frdan bokortsarkivet for dren 1964—1983. Viirdena

dr givna som medelvdrde I standardavvikelse.

Clutch size Kullstorfek Mean S.D. N 1 stegg N
3 4 5 6 7 Medel 1:adgg
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 1 I 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 1 + 4 6 - 5.00 1.00 (15) 14/6 (14)
1989 1 1 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 thereafier.
Medelkullstorlek i forhdllande till medeldatum for dggliigg-
ningsstart respektive ar. Antal kullar varierar mellan 5-9 fér
dren fram till 1985 och mellan 15-26 kullar fran 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) (U-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 = §2).
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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.

Kullstorlekiférhallande till kalenderdatum. Medelkullstorlek
for olika datum avsatt som rullande tredagars medelvirden.

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 Hussel 1972).

Clutchsize

Day no.

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
cluiches in a daygroup.

Medelkullstorlek som funktion av éiggliggning i forhallande
till forsta dgget i tidigaste kullen fér sdsongen. n = antal
kullar.
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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 of the hatch-
lings could be followed among 325 of them until they
were 68 days or older. Only 19, i. e. 6 %, died during
this period. In other words, 87 % of the eggs resulted in
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anestling 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 of 77 %, 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 arather 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 alow 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
skua 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 hdckningsbiologi
i Lappland

Lappsparvens utbredning inbegriper de arktiska och subark-
tiska delarna av bade Palearktis och Nearktis. Fyra raser finns
beskrivna varav en, nominatrasen C. [. lapponicus, har en
cirkumpoldr utbredning. Flera studier av lappsparvens hick-
ningsbiologi har gjorts (Alaska, norra Kanada, vistra
Gronland) men dnnu s linge inga pad den skandinaviska
populationen. Det har visat sig vara stora skillnader i hick-
ningsbiologi mellan olika lappsparvpopulationer och
dirfor har vi sedan 1984 studerat lappsparv vid Ammarnis i
sodra Lappland. Studieomréidet (1 km?®) har beskrivits i detalj
av Svensson m f1 (1984).

Metoder

Filtarbetet har varje ir pagdtt frin borjan av juni till borjan av
Jjuli. Hickningsforutsiittningarna har varierat betydligt mellan
dren. 1984 kom viren tidigt och det var i princip snéfritt den
1 juni. Ett annat tidigt 4r var 1986 som ocksa bjod pa riklig
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tillgdng pa fjdllbjorkmétarlarver Epirrita autumnata. De 6vri-
ga vararmna har varit sena till mycket sena. 1987 var det hig
predation pi bide dgg och ungar.

Antalet hiickande par bestimdes genom att revirkartera de
sjungande hanarna. Vanligtvis gjordes dtta inventeringar sa
tidigt som majligt pa siisongen. De utviirderades sedan enligt
Svensk hickfigeltaxerings standard. Figlama fingades med
hjilp av niit, bandspelarséng och en malad lockfagel av frigolit
eller i mjirdar med frén som lockbete. De adulta Figlama
miirktes med aluminiumring och tre firgringar. Boungar ring-
miirktes med aluminiumring och en firgring, en unik firg for
varje dr.

Bon letades upp genom att honor féljdes och limpliga
omriden stktes igenom. Undersokningsomradet gicks dven
igenom systematiskt nattetid av 3—4 personer for att forsoka
skriimma honorna frin deras bon. Bon besiktes 1-2 ginger
per dag i samband med dggliggning, ruvningsstart och klick-
ning, annars var 3—4 dag. Aggen genomlystes med en trans-
illuminator fér att bestimma ruvningsstart. Uppgifter om
lappsparvens hiickningsbiologi 1964 —1983 har vi hiimtat fran
LUVRESs bokortsregister. En ruvningstid pd 12 dagar (egna
uppgifter) har anviints for att beridkna dagen for forsta dgget i
kullen.

Ankomst

Lappsparvens ankomst till hiickningsplatserna vid Ammarnis
brukar sammanfalla med snésmiiltningen, d v s slutet av maj
till birjan av juni. Under ndgra sena varar har vi lyckats folja
biirjan av hiickningen. Hanen och honan verkade anliinda
samtidigt till studieomridet och sdgs ofta soka féda och rira
sig tillsammans. Hos andra lappsparvsraser har man funnit att
honan anlidnder efter hanen och att parbildningen sker pd
hiickningsplatsen. En hiickningsstudie av nominatrasen frin
den ryska tundran visade dock att lappsparvarna hall ihop i
flockar. Dessa limnade de sedan parvis for att uppsika sin
hiickningsplats.

Reviretablering

Hanarnas revirbeteende varierade mellan dren. 1984, 1985
och 1988 slutade hanarna sjunga i samband med att honorna
birjade ruva vilket resulterade i en sdngperiod pa knappt 10
dagar. 1986 diiremot fortsatte hanarna att sjunga under hela
ruvningsperioden, i vissa fall dven ndgra dagar efter att de
firsta ungama kldckts (totalt 20-25 dagar). Hanarna sjéng
under en lika ling period dven 1987, men detta kan ha berott
pd att den higa bopredationen detta r. Antalet revir i studie-
omradet har varit ganska konstant under alla ir och kan déirfor
inte i sig sjilv forklara skillnaden i beteende mellan dren.

Under 1984 studerade vi revirutnyttjandet hos tre par.
Honorna var mycket siillan utanfor hanens singrevir och sékte
mest fada i niirheten av boet, Hanarna holl sig déremot inte alls
inom sina sangrevir. Till exempel passerade en hane ofta
genom sin grannes revir for att nd en plats diir han sikte foda.
P denna plats var han ofta tillsammans med en tredje hane.
Aven andra ar har liknande observationer gjorts. Vid ett
tillfdlle under hiickningssdsongen sigs sju hanar och tvi honor
sika foda tillsammans pd en yta av 20 X 20 m.

Ytterligare en hane och fyra honor sigs inom 100 m frin
denna plats. Alla dessa figlar hiickade inom en radie av 250 m
frin fodosoksplatsen. Troligen var det en osedvanligt riklig
forekomst av fjillbjorkmiitarlarver som lockat dem samman.
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I en studie av lappsparv frin Alaska visade sig hanarna stanna
betydligt mer inom sina revir (65 % av tiden inom reviret).

Revirtithet

Antalet revir inom studieomridet var i medeltal 29/km? (Ta-
bell 1), vilket dr en dkning jamfort med siffror frin fore 1984,
Lappsparven har dven rapporterats 6ka pi Kola-halvin under
senare tid. Populationstitheter i andra delar av artens utbred-
ningsomréde visar pd stora variationer, frin 17-50 par/km?
upp till 200 par/km®. Man har éiven funnit stora variationer i
populationstéithet inom samma population mellan olika dr.
Ammarnis-populationen har ej visat stora sviingningar mel-
lan dr, men tendenser till hoga titheter inom vissa begriinsade
delar av studieomradet har noterats.

Hiickningsuppgifter

Boel, som honan bygger sjilv, placeras oftast vid sidan av en
tuva ndra en vide- eller bjorkkvist. Oppna omriden och
tuvmarker foredrogs vid bobygget, medan tita videsndr och
rena myrar undveks. Honor som dterviinde for att hiicka for
andra dret placerade oftast sitt bo mindre iin 100—150 m frin
fjoldrets boplats. Bona fodrades oftast med niigra fi till ew
dussin vita ripfjidrar samt renhdr, Ett extremt vilisolerat bo
innehdll 10 ripfjadrar, mycket renhdr och ndgra tussar sork-
pils. Endast ett bo av 104 undersokta var fodrat med enbart
gris.

Populationen uppvisade en mycket vil synkroniserad digg-
ldggning. Mer iin hilften av honorna paborjade sin kull inom
fyra dagar och Gver 75 % inom sex dagar efter det att forsta
dgget lagts i det tidigaste boet for sisongen. Dirmed ér
dggliggningen i denna lappsparvspopulation mer synkronise-
rad in i andra populationer. Forsta digget lades i medeltal 11
juni (Tabell 2). I Figur 2 har medeldatum for forsta dgg avsatts
mot medelkullstorleken for respektive dr. Figuren visar att
kullstorleken minskar ju senare vdren dr (-0.057 igg/dag,
r=0.57, p <0.05). Dd kullstorleken avsitts mot kalenderdag
erhiills en bimodal fordelning (Figur 3). Kullstorleken mins-
kade lingsamt mellan 28 maj och 13 juni (0.02 dgg/dag)
medan den minskade snabbare mellan 14 och 20 juni (0.09
dgg/dag). Medelkullstorlekarna for dessa tva perioder skiljde
sig signifikant it (5.59 respektive 5.02 dgg, t-test p < 0.001).

Liknande ménster har rapporterats for minga arter som
endast foder upp en kull per dr, Till en del skulle detta kunna
forklaras av tidig bopredation med omldggningar och didrmed
lidgre kullstorlek som féljd. Vi har dock inte hittat en enda
omlidggning i virt studieomrdde trots att vi haft ar med hog
bopredation. Det har foreslagits att monstret kan forklaras av
att unga honor ligger smé kullar och bildar par senare pa
sisongen. Vi har kunnat testa detta eftersom méinga ringmark-
ta honor dterviint till virt studieomrdde mellan dren. Vart
material har delats i tvd grupper, en bestdende av enbart kiinda
gamla honor (3K+) och den andra bestiende av unga (2K) och
ej ringmiirkta (3k+) honor. Gruppen innehéllande kiinda gam-
la honor hade signifikant stérre medelkullstorlek dn den andra
gruppen (5.74, n =14 mot 5.31, n =86). De tva grupperna
skiljde sig ocksé signifikant &t vad giiller medeldatum fér
forsta dgget, 11 juni for de gamla honorna och 14 juni f6r den
andra gruppen. En likadan uppdelning av materialet fér hanar-
na visade att det inte fanns ndgra skillnader i kullstorlek
(gamla hanar 5.33 digg, unga och omiirkta hanar 5.40 éigg). For
14 honor har vi hiickningsuppgifter fran tva r eller mer. Atta



honor hade oftriindrad kullstorlek medan tre ékande kullen
med 1, 1, och 2 dgg, och en minskade med 1 dgg. Tvd honor
hade kullstorlekar som indrades upp ellerned med 1 igg under
de tre respektive fyra dr som de kunda foljas. Vi fann inget
samband mellan dndringar i kullstorlek och medeldatum for
forsta dgg, trots artt det senare kunde variera upp till 10 dagar
mellan olika ér.

I Figur 4 analyseras sambandet mellan kullstorlek och
datum dd siisongens forsta dgg lades. Figuren visaratt kullstor-
leken minskade med 0.11 dgg/dag.

Ruvning, kidckning och matning

Genomlysning av dggen visade att 53 % av lappsparvhonorna
bérjade ruva innan kullen var fullagd, vilket medférde att
klickningen blev utdragen 6ver 1-2 dagar. Ruvningen skottes
av honan ensam och varade i medeltal 12.4 dagar riiknat frin
ldggning till klidckning av det sista dgget. Ungarna stannade
oftast i boet tills de var 1011 dagar, trots att de vid stérning
kunde limna boet d de var 8 dagar gamla.

Hdckningsframgdng och predation

Klickningsframgdngen kunde faststillas i 97 bon som ej
utsatts for predation. 535 av 583 dgg, d v s 92 % av dggen,
klicktes. Endast 6 % av ungarna dog innan de uppndtt en alder

pa 68 dagar, d v s den dlder dd de kunde ringmiirkas. Genom
att kombinera denna dodlighetsfrekvens for boungar med en
medelkullstorlek pd 5.39 dgg och en adult 6verlevnad mellan
Ar pd 46.5 %, innebir detta att 23 % av de ringmirkia ungarna
miste Gverleva till niista hickningssisong for att populations-
storleken skall vara stabil.

Under fem av de sex studiedren blev i medeltal 14 % av
bona riivade. Det sjitte dret (1987) diiremot blev 23 av 26 bon
(88 %) rovade. Eftersom ungarna i de tre dterstdende bona alla
var nyklickta da vi avslutade filtarbetet ir det tveksamt om
ndgon enda unge i virt studieomride Gverlevde detta ir. Dessa
uppgifter antyder att bopredationen under normala ar har en
begrinsad paverkan pd hdckningsframgdngen. Eftersom tét-
heten av hiickande lappsparvar i studieomrddet var som ligst
1988, d v s dret efter den higa bopredationen, verkar bopreda-
tionen dtminstone kunna ha korttidseffekter p4 populations-
storleken. Vidare var kullstorleken som lidgst 1988, vilket kan
antyda att minga unga honor detta ir ersatte ett stérre bortfall
av gamla honor dret innan.

Sammanfattningsvis visar vdra studier att lappsparven dr
viil anpassad till sin hiickningsmiljo. De haren mycket synkro-
niserad hickningssiisong dir majoriteten av pupulationen fir
ut sina ungar 45 veckor efter snosmiiltningen. Vidare verkar
det som den med hidckningssidsongen minskande kullstorleken
delvis kan farklaras av att de sent hiickande honorna ér unga
och ldgger sma kullar.
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Primary moult of the Brambling Fringilla montifringilla in northern

Sweden

ULF OTTOSSON & FREDRIK HAAS

The postnuptial wing moult of the Brambling was studied in
a subalpine birch forest near Ammarnis (65° 58'N, 16° 07" E)
in Swedish Lapland. 580 moult cards were collected during an
annual ringing scheme in the years 19841989, 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

Abstract

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

Ulf Ottosson and Fredrik Haas, Department of Ecology,
Animal Ecology, Ecology Building, 5-223 62 Lund, Sweden.

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 Fringilla 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
donot 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-

husen (55° 23' N, 12° 55' E) in the southwesternmost
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
Tjultrisk, Ammarnis (65° 58' N, 16° 07' 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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Primary score

Fig. 1. Primary score versus date for adult Bramblings caught
during 1984 -1989. n = 580.

Handpennepodng mot datum fir gamla bergfinkar fangade
dren 19841989, 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 (P1) to the outermost (P9). The six
secondaries and three tertials were numbered ascend-
antly, from the outermost (S1, 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 moultduration (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.

114

Raggedness values, a measure of the "hole” in the
wing (absent wing area), were collected according to
Haukioja (1971a).

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 0. 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 for
the whole wing, with both primaries and secondaries
included.

Results

A total of 637 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 (P1 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 growing 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 (S1; 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 (T1).

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



A “ stmam

Tertial score

«1

2-3
ed-5
@85=

L L]
T T

0 T T ™ v r . T

B i
281 .

24 4
20+
16 4 v e

124

Secondary score

Primary score

Fig. 2. Increase in tertial score (A) and secondary score (B)
compared with the increase in primary score for adult Bram-
blinds. n =416 and n = 241, respectively.

Okningen for tertialernas (A) och armpennornas (B) rugg-
ningspodng i jamforelse med dkningen for handpennornas
podng hos gamla bergfinkar, n = 416 resp. n = 241.

gty
40 £ :://
30 i
o
o
Q
[
Z 20+ ‘
E
L .
10 A : 1
e .2
PR ¥ e 3
. o e 4
0 : : . . .
1.7 107 207. 307. 98.  198.
Date

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.

Handpennepodng mot datum fér gamla bergfinkar fangade
1986. Det prickade omrdder visar ruggningsperioden fir
flertalet faglar i populationen. n = 100.

significantly different from each other (ANCOVAF| =
0.112and F=0.401,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 at45, 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 (197 1a), with duration of moult
estimated from recaptures.

Genomsnittliga raggednessvdrden for bergfink och fyra an-
dra téttingar med sommarruggning och med handpennepo-
dng mellan 30 och 39 Data, utom fiir bergfink, fran Hankioja
(1971a), med ruggningstidens lingd uppskattad frdn drer-
fdngster.

Moult Raggedness of wing
Species days Vingens raggedness
Ruggningstid Mean SE. N
Art dagar Medel
Brambling 34 124 033 84
Bergfink
Bluethroat 42-45 19.8  1.06 9
Bldhake
Willow Warbler 39 176 1.00 11
Lévsdngare
White Wagtail 46 13.7 042 12
Séidesdrla
Whitethroat 43 215 292 6
Tornsangare
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slower than in tropical migrants such as Yellow Wagtail
Motacilla flava, Willow Warbler Phylloscopus tro-
chilus, Bluethroat Luscinia svecica, and Whitethroat
Sylvia communis .(Haukioja 1971a, 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 1971b, Sondell &
Schildt 1985). Further, Haukioja (1971b) 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-
lis flammea 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
al. 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 1971a).

Moult speed calculated from recaptures is probably
the most accurate method for estimating duration of
moult. Butit 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 genomférs efter full-
bordad hiickning, studerades sisongerna 1984—1989 vid Tjul-
triisk niira Ammarnis (65° 58' N, 16° 07'E). Fingsten, som ir
en del av LUVRE-projektet, bedrevs drligen i fjillbjérksko-
gen under perioden juli — augusti, med smiirre variationer
mellan sdsongerna.

Samtliga faglar ringmiirktes, Aldersbestiimdes och kéns-
bestdmdes. Dessutom noterades ruggningen enligt ett system
diir varje vingpenna erhdller 0-5 poiing. 0 poing innebiir att
fjidern dr gammal. Niir den tappas och en ny bérjar viixa ut
Okar podngen och en helt utvuxen ny fjider erhiller 5 poiing.
Hos finkar &@r den yttersta handpennan mycket liten och hir
exkluderad varforen helt nyruggad figel har 45 s. k. handpen-
nepoing.

Ruggningshastigheten bestimdes med linjir regression,
med datum som oberoende variabel. Sivil fingstsisongen
som den genomsnittliga ruggningshastigheten varierade mel-
lan dren och dirfor anviindes bara data frin 1986 som var det
dret da den storsta delen av bergfinkens ruggningscykel tiick-
tes. Ruggningshastigheten extrapolerades ocksé frin figlar
som kontrollerats under ruggning med mer én fyra dagars
mellanrum.

Totalt fingades 637 adulta, varav 580 ruggande, berg-
finkar under de sex sdsongerna.

Som ett métt pd hdlet i vingen anviindes det s. k. ragged-
nessviirdet (RV), dédr hdlet efter en nyss slippt penna ger RV
=4 och en gammal eller helt utvuxen ny ger RV = 0. Varje
enskild pennas raggedness summerades for viinster vinge.

Ruggningen birjade med att de tvé innersta handpennorna
slipptes. Nir dessa vuxit till minst 2/3 fortsatte ruggningen
utdt och resterande pennor sliipptes en och en. Armpennerugg-
ningen pdborjades sedan vanligen niir handpennepoéngen var
omkring 20, Fig 2a. Yttersta armpennan slipptes forst och
ruggningen fortsatte sedan indt. Ruggningen av tertialerna
startade i allménhet dd handpennepoiéingen var runt 10, Fig 2b.

Regressioinsanalysen visade att ruggningshastigheten, vad
det giiller handpennorna, for hanar var 48 dagar och for honor
46 dagar. Skillnaden var dock inte signifikant och i den
fortsatta analysen sammanfordes dérfér honor och hanar till
en grupp med en ruggningshastighet pd 46.5 dagar, Fig 3.
Endast 13 ruggande bergfinkar dterfingades efter minst fyra
dagar. Dessa beriiknades ha en ruggningstid mellan 45 och 180
dagar, medel 94 dagar. Med hiinsyn tagen till de individer som
var i den mest ruggningsintensiva perioden blev medelrugg-
ningstiden 67 dagar, n = 4,

Ruggningstiden, 46.5 dagar, som hiir beskrivits iir férhdl-
landevis snabb, i paritet med den ruggningstid som visats for
insektsitande flyttfiglar som sidesiirla och betydligt kortare
in for bofinken som har en ruggningstid kring 70 dagar.
Ruggningshastigheten regleras av antalet samtidigt viixande
pennor, raggednessviirdet och tillviixthastigheten for enskilda
pennor. De raggednessviirden som erhillits i denna studie,
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Tabell 1, dr fullt jimforbara med raggedenessviirden for
siidesiirla som har en ruggningshastighet pd 46 dagar. Berg-
finkens ruggningshastighet kan eventuellt ocksa forklaras av
att tillviixthastigheten fér enskilda pennor, 3—4 mm per dag,
tenderar att vara niigot snabbare én hos andra finkar.

Den linga ruggningstiden beriknad for iterfingade figlar
kan troligen forklaras av en hanteringseffekt. De dterfAngade
féglarna verkade minska i vikt mellan fingsttillfdllena medan
den allméinna bilden under ruggningen iir en viktuppgéng, Fig
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4. Denna viktminskning visar att man bor vara forsiktig nir
man anvinder dterfingade figlar for att beriikna ruggningshas-
tigheter.

Nordligt hiickande insektsdtande figlar 4r tvungna att
limna hickningsomridena p g a att fédan tryter. Bergfinkens
snabba ruggning antyder att det finns nigon faktor som tvingar
dven den att rugga fort. Majligen kan det vara sd att bergfinken
ir i behov av insektsfoda under ruggningen for att kunna
bygga upp nya fjidrar.
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Short Communications Korta rapporter

Rosenfink Carpodacus erythrinus med
utfargad rod drikt redan forsta varen

KARE STROM

Rosenfinkens Carpodacus erythrinus ruggning och
utfirgning har inte till alla delar blivit helt klarlagd.
Stjernberg (1979), Busse (1984) och Svensson (1984)
anger att adulta rosenfinkar genomgir en komplett
ruggning efter hostflyttningen i vinterkvarteren. Om-
fattningen av ungfiglarnas ruggning ér mer oklar, men
enligt Busse (1984) sker en partiell ruggning i vinter-
kvarteren, dir de juvenila kroppsfjidrarna ruggas.

Enligt litteraturen (Busse 1984, Svensson 1984)
sker utfirgningen av rosenfinkhannarna forst i sam-
band med den forsta komplettaruggningen, d v s under
deras andra vinter. 2K hannar pd véren &r hontecknade
medan 3K+ hannar ér utfirgade med karminrott pd
hjiissan, nacken, dvergumpen, strupen och ovre delen
av brostet. Utfirgade 2K hannar hos rosenfink finns
inte redovisat i litteraturen tidigare. Det finns dock en
tidsméssig variation i utfargningen bland hannarna hos
vissa arter, bl a hos svart rodstjirt Phoenicurus och-
rurus dir en mindre andel unga hannar fér sin svarta
firg redan i samband med héstruggningen under fodel-
sedret, d v s de blir hantecknade som 1K hannar (Glutz
& Bauer 1988).

Vid studier av rosenfink i Vistsverige 1985 — 1990
(jfr Strém 1986) har beldgg framkommit for att en
mindre andel 2K hannar far sin roda firg redan efter
forsta vinterns ruggning, bl a genom kontroll av en
delvis utfirgad 2K hanne.

Material och metoder

Materialet baseras pa 59 hannar av totalt 112 ringmiirk-
ta rosenfinkar fran dren 1987-90. Kénsbestimning av
hontecknade faglar har gjorts pd grundval av séng,
kloakens utseende (Strom opubl.) och vinglingden
(Stjernberg 1979). Aldersbestimning av hannarna har
utforts i enlighet med Svenssons (1984) generella kri-
terier, d v s pd slitage av hand- och stjirtpennor samt
handtiickare, och i férekommande fall av ruggnings-
kontrast pi storre resp. mellersta armtiickare. Samtliga
59 hannar, som materialet grundar sig pa, har firgring-
miirkts och driikterna hos flertalet individer har foto-
dokumenterats med 3—10 diabilder per individ.

Resultat och diskussion
jrerfynd av en partiellt utfirgad 2K hanne

Av totalt 59 examinerade hannar var 26 (44 %) utfirga-
de (3K+) och 33 (56 %) var 2K hannar. Av de senare var
25(76 %) hontecknade och 8 (24 %) var helteller delvis
utfirgade. Att det forekommer helt eller delvis
utfirgade 2K hannar kunde verifieras genom kontroll
av en figel som mirktes som juvenil den 25 juli 1988
och dterfingades den 9 juni 1989. Den var vid detta
tillfille orangefirgad med inslag av enstaka rédtonade
fjidrar pd delar av hjidssan, hals- och kroppssidorna,
mindre armtickarna, dvergumpen samt pa 6vre delen
av brostet, dvs. partiellt utfirgad. Den partiellt utfirga-
de 2K hannen hade kroppsruggat samt bytt mindre
tiickare och uppvisade i vrigt ruggningsmonstret, sli-
tage och blekningseffekter, som utmirker en 2K hanne.
Detta ir den enda utfirgade hannen i materialet som
bevisligen dr en 2K figel, d v s som genom dterfangst
kunnat dldersbestimmas ett &r senare.

2K hannars ruggning

Vid ankomsten pé varen dr handpennorna blekta och
slitna i topparna. Detta giller dven handtickare och
stjdrtpennor, som ocksd dr spetsiga i topparna. Aven
oruggade tertialer samt oruggade storre och mellersta
armtiickare uppvisar ett juvenilt utseende med blekning
och slitage. Briimen pd de stérre och mellersta tiickarna
kan i vissa fall vara helt nedslitna, 36 % av hannarna
hade dven bytt ndgra storre och mellersta armtickare.

Med stid av ovanndmnda kriterier var 8 hannar i
varierande grad utfdargade 2K faglar. Fem av dessa hade
bytt de mindre armtickarna medan de ovriga 3 dven
byttett varierande antal stérre och mellersta armtiickare
samt i tva fall dven tertialer. Samtliga 8 utfirgade 2K
hannar, inklusive den dterfdngade 2K hannen, uppvisa-
de vit firgton pd pennornas och handtickarnas ytterfan
samt pd storre och mellersta tickarnas brim, d v s de
saknade varje anstrykning av rosa eller réd firgton pa
ndgon av dessa fjidrar. Vid jimférelse med 3K+ hannar
dr utbredningen av den rida firgen nigot begrinsad,
bl a pd hjissan, strupen, halssidorna, dvre delen av
brostet, flankerna, manteln samt pd de mindre armtiick-
arna. Delar av fjiderdriikten varierar frin rod fargton
till rosa eller gulaktigt orange, ofta flickvis, bl a pd
hjissan, strupen, halssidorna, évre delen av brostet,
flankerna, manteln, ryggen resp. évergumpen. Kan
dessa utfirgade hannar, bortsett frin den kontrollerade,
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trots allt éindd vara 3K+ som av ndgon anledning inte
ruggat fullstédndigt pa grund av naringsbrist eller hor-
monell rubbning? Detta maste betraktas som osanno-
likt av flera skil, dels pd grund av hannarnas antal, som
utgor hela 24 % av totala antalet 2K hannar, som
dessutom sinsemellan uppvisarettenhetligt ruggnings-
monster, dels att 3K+ hannar i sé fall skulle upptrida
med juvenil vinge. Detta i sin tur skulle innebéra att
faglarna kroppsruggat men samtidigt behdllit juvenila
fjédrar vid ruggningen saviil forsta som andra vintern.
Det saknas stod i litteraturen for en sidan foreteelse.

3K+ hannars ruggning

Vid ankomsten pa vdren uppvisar handpennorna obe-
tydligt slitage eller blekning. Detsamma giller hand-
tickarnas utseende som ocksd dr mer rundade jamfort
med 2K féglar. De stérre och mellersta armtiickarna
saknar ruggningskontrast och har ndgra millimeter
breda brim. Stjirtpennorna ir i samtliga fall rundade
och obetydligt slitna i topparna.

Individer som fingas sent pa sisongen uppvisar en
viss blekningseffekt och nétning framforallti handpen-
netopparna, p stjdrtpennorna samt pi de stérre och
mellersta armtickarnas brim och ytterfan.

Hos flertalet individer hade samtliga hand- och
armpennor samt handtiickare rosafirgade ytterfan och
brimen pi storre och mellersta armtickarna var rosa-
kantade. Detta giiller dock inte tertialerna samt de en a
tvd inre mellersta tickarnas brim som @r vitkantade.
Omfattningen och intensiteten i utfirgningen varierar
hos hannarna, t ex pd 6vergumpen, brostet och flanker-
na. Sju av de 26 3K+ hannarna kontrollerades genom
dterfingst pafdljande dr. Den roda firgen tilltog i ut-
bredning och fick successivt en morkare och djupare
ton hos dessa.

Vissa av 3K+ hannarna har uppvisat enstaka oliv-
gronfirgade eller bruntonade fjidrar inspriingda i den
roda fjdderdrikten, t ex pa hjissa, mantel och dver-
gump. Tre hannar har vid iterfingst pAfoljande séisong
bibehallit denna driiktkaraktir pd identiskt lokaliserade
fjdderfalt. Dettamotsigertill viss del litteraturen. Svens-
son (1984) och Busse (1984) anger detta som en méjlig
3K karaktir.

Sammanfattning

Generella kriterier for dldersbestimning av téttingar
enligt Svensson (1984), aterfingst av en juvenilmirkt
fagel samtiakttagelser under utfdrgningens férlopp hos
en rosenfinkpopulation i Viistsverige visar att en min-
dre andel hannar i varierande grad iir utfirgade, dock ej
helt, redan som 2K hannar i samband med den partiella
ruggningen forsta vintern. Utfirgade 2K hannar hos
rosenfink finns inte redovisat i litteraturen tidigare.
Denna dokumentation dver férekomsten av utfirgning
hos 2K hannar fir dock féljas upp av mer ingiende
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studier med syfte att kartligga omfattningen av och
kanske dven en del om strategien bakom denna fore-
teelse.

Tack

Jag vill rikta ett varmt tack till Reino Andersson, Roland
Asteling, Lars Larsson och Mats Lundberg for virdefulla
diskussioner och for entusiastisk granskning av manuskriptet.
Ett stort tack dven till Bjorn Andréasson for ln av foto samt
for givande synpunkter frin Ornis Svecicas referenter. Stu-
dien har fatt ekonomiskt stéd av SOF genom Elis Wides fond
och Carl Levins stiftelse.

Referenser

Busse, P. 1984. Key to sexing and ageing European passer-
ines. Beitr. Naturk. Niedersachsens, 37 Jahrgang, Sonder-
heft.

Glutz von Blotzheim, U.N. & Bauer, K. M. (red.) 1988.
Handbuch der Végel Mitteleuropas, Band 11/1.

Stjernberg, T. 1979. Breeding biology and population dyna-
mics of the Scarlet Rosefinch, Carpodacus erythrinus.
Acta Zoologica Fennica 157:1-88. Helsingfors.

Strom, K. 1986. Rosenfinkens forekomst och expansion pi
Viistkusten. Faglar pd Viistkusten 20:137-152.

Svensson, L. 1984. [dentification Guide to European Passe-
rines. (3:e uppl), Stockholm.

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.

Kdre Strom, Tvetg. 277, S-442 33, Kungdilv, 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 Skine, 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 Simrishamn. On the first occa-
sion I only recorded whether dives were successful or
not; on the other three I followed individual terns for as

Ornis Svecica I (1991)

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. Attimesatern
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
did 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 §.
paradisaea. Differences tested by y’-test and Fisher Exact Probability Test.

Framgdng (procent lyckade dykningar av alla registrerade dykningar) for gamla och unga fisk- och silvertdarnor. Skillnader

testade med y’-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- % framgdng
Lyckade  Misslyckade Lyckade Misslyckade nivd kvor adljuv
24 Aug  67(31.3) 147 (68.7) 214 14(13.2) 92 (86.8) 106  P<0.001 2.37
30 Aug  15(62.5)  9(37.5) 24  60(357) 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.

Acknowledgements

Thanks are due to E. K. Dunn and H. G. Smith for kindly
commenting on the manuscript.

References

Brandt, C. A. 1984. Age and hunting success in the brown
pelican: influences of skill and patch choice on foraging
efficiency. Oecologia (Berlin): 132-137.

Burger, J. 1980. The transition to independence and postfledg-
ing parental care in seabirds. In: Burger, J., Olla, B. L. and
Winn, H. E. (Eds). Behavior of Marine Animals. Vol. 4:
Marine Birds. Plenum Press, New York, pp. 367-447.

Cook. D. C. 1978. Foraging behaviour and food of Grey

122

Table 2. Hunting rate (no. of dives/min) of adult and juvenile
Common Terns Sterna hirundo (no. of dives in parentheses).

Jaktintensitet (antal dykningar per minut) for gamla och unga
fisktdrnor (antal dykningar inom parentes).

Date Datum ~ Adults Gamla Juveniles Unga
30 Aug 2.25(24) 2.61 (168)
5 Sep 1.99 (13) 2,02 (18)
7 Sep 1.02 (19) 0.89 (41)

Herons Ardea cinerea on the Ythan estuary. Bird Study 25:
17-22.

Davies, N. B. 1978. Parental meanness and offspring inde-
pendence: an experiment with hand-reared Great Tits
Parus major. Ibis 120: 509-514.

Dunn, E. K. 1972, Effects of age on the fishing ability of
Sandwich Terns Sterna sandvicensis. Ihis 114: 360-366.

Edelstam, C. 1972, The visible migration of birds at Ottenby,
Sweden. Vdr Fagelv., Suppl. 7.

Gochfeld, M. & Burger, J. 1982, Feeding enhancement by
social attraction in the sandwich tern. Behav. Ecol. Socio-
biol. 10: 15-17.

Greig, S. A, Coulson, J. C. & Monaghan, P. 1983. Age-
related differences in foraging success in the Herring Gull
(Larus argentatus). Anim, Behav. 31: 1237-1243.

Jonsson, P. E. 1979. A study of the Black-headed Gull (Larus
ridibundus) as a kleptoparasite on Lapwing (Vanellus
vanellus) and Golden Plover (Pluvialis apricaria). Unpubl.
report, Dept of animal Ecology, Univ. of Lund.

Morrison, M. L., Slack, R. D. & Shanley, E. Jr. 1978. Age and
foraging ability relationships of Olivaceous Cormorants.
Wilson Bull. 90: 414 -422.

Morse, D. H. 1980. Behavioral Mechanisms in Ecology. Har-
vard Univ. Press, Cambridge, Mass.

Orians, G. H. 1969. Age and hunting success in the Brown
Pelican (Pelecanus occidentalis). Anim. Behav. 17: 316—
319.

Quinney, T. E. & Smith, P. C. 1980. Comparative foraging
behaviour and efficiency of adult and juvenile great blue
herons. Can. J. Zool. 58: 1168-1173.

Ulfstrand, S., Roos, G., Alerstam, T. & Osterdahl, L. 1974.
Visible bird migration at Falsterbo, Sweden. Var Fagelv.,
Suppl. 8.

Sammanfattning

Skillnader ifiskeframgdng mellan gamla ochunga
fisk- och silvertérnor

Under fyra dagar hosten 1982 registrerades unga och gamla
fisk- och silvertirnors fiskeframging (procentuella antalet
dykningar med fingst) vid Simrishamn i dstra Skine. Vid
samtliga tillfidllen hade de gamla tirnorna higre framging iin
deunga(Tabell 1). De unga tirnorna kompenserade emellertid
inte detta genom att dyka oftare (Tabell 2). Sdledes var de
sannolikt tvingade att utnyttja en stérre del av dagen till
niiringssok, men om sa var fallet kunde inte faststillas da det
endast var mojligt att folja enskilda tdror éver kortare tid.

Hans Kdllander, Dept of Ecology, Lund University,
Ecology Building, §-223 62 Lund, Sweden.
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EFTERLYSNING - WANTED

Rapporter om firgmirkta berglirkor

Berglidrkan har minskat i antal, bide pé flyttningen och i hickningsomridena.
I norra Finland har minskningen varit sd kraftig att arten numera bara hickar pa ett fatal
lokaler. Det &r sannolikt att det skett en nedgéng édven i de svenska fjillen.

Det ir okéint om populationsnedgéngen beror pa sinkt produktion av ungar eller 6kad
ddadlighet under flyttningen eller dvervintringen.

For att klarligga detta har studier 6ver berglidrkans hidckningsbiologi och dverlevnad
paborjats i Ammarnis, dir det fortfarande finns ett hickande bestind med &tskilliga par.
Forutom registrering av ungproduktionen fargmirks bade ungar och gamla faglar. Tack
vare att berglirkorna dr ortstrogna och dtervinder till sitt hickningsomride kan vi
uppskatta den drliga dodligheten genom att bestimma antalet dterviindande faglar efter
dvervintringen.

Firgmirkningen ger ocksd mdjlighet att identifiera figlarna pd 6vervintringsplatserna.
En figel som ringmirktes i Ammarnis 1990 har iakttagits niira
Varberg hosten 1991 efter att ocksé ha registrerats i Ammarnés sommaren 1991.

Granska noga alla berglidrkor! Kontrollera om de har fargringar pa benen.

Notera ringarnas firger noga och ange pé vilket ben de olika firgringarna sitter, inklu-
sive deras position (6verst eller nederst; det dr i regel tvd ringar pa varje ben, varav en ir
en vanlig numrerad aluminiumring). Rapportera sedan fyndet omedelbart till adressen
eller telefonnumret nedan.

Vi dr ocksé tacksamma for alla rapporter frin hickningsomridena, d v s alla observa-
tioner under sommaren frin omraden ovan triadgrinsen i fjillen.

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

Ammarnis 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.

Séren Svensson
Ekologihuset, 223 62 Lund
Telefon 046-14 30 70

Fax 046-10 47 16
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