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Hostbiologi och sangaktivitet hos svart rodstjart Phoenicurus

ochrurosi sydvastra Sverige

REINO ANDERSSON

| studied autumn biology of Black Redstarts Phoenicurus
ochruros, i.e. territorial behaviour, song activity, flock
structure, and social interactions. In spring, | located 105
previously colour-ringed territorial males and determined
their breeding success. Of them, 34 (32%) were also seen
thefollowing autumn, and 15 (44%) of them returned next
spring. Of 71 males present in spring that were not ob-
served in autumn, 20% returned the following spring. The
birds present in autumn produced 5.2 fledged young per
breeding pair thenext spring, comparedto 3.7 for birdsnot
present. A large proportion of the surplus of autumn
individuals are probably yearlings that move from the

Abstract

place of birth before body moult. In autumn, aggressive
behaviour occursto alow extent among adult maleswhen
inflocks(e.g. at timber storeswith highinsect abundance).
That individuals move between such food rich sites indi-
cates high flexibility in autumn home ranges. The main
purpose of song in autumn seemsto beto monopoliserich
food sites, which will increase their survival chances and
may improve reproductive success the following spring.

Reino Andersson, Adjunktsvagen 1, S-432 50 Varberg,
Sweden. Email: samreino@swipnet.se
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Inledning

Svart rodstjart ar ovanlig bland svenskatéttingar, da
den har en utpraglad sangperiod bade var och host.
Sang forekommer under sensommar och hist hos
ytterligare ndgraarter, t.ex. gardsmyg, gransangare,
rédhakeochkoltrast (Snow 1958, Lack 1965, Cramp
1988). Hostsangens uppkomst och funktion har dis-
kuterats i olika sammanhang, men foreteelsen har
séllan studeratsi detalj. Weggler (1997) foreslar att
utvecklandet av revirbeteenden under hosten in-
skranker sig till arter som & kvar pa sina revir
atskilliga veckor efter hackningssisongens slut.
Forandringar i t.ex. dagslangd och hormonhalt & de
fysiologiska mekanismer (proximata faktorer) som
utl 6ser sdngbeteende hosfaglar under hosten (Silve-
rin 1997). Men varfor sjunger da vissa faglar pa
hosten (d.v.s. vilka & de ultimata faktorerna)? Att
gungainnebér kostnader fér den enskildaindividen,
t.ex. okad predationsrisk, ndgot som faglarnamaste
kompenseras for pd annat sitt. Sdngen anses ge
reproduktiva fordelar under kommande sésong, i
synnerhet hos arter som tillbringar vintern i sitt
hackningsomréde (Hegner & Wingfield 1986, Lo-

gan & Hyatt 1991). Weggler (1997, 2000) framhal -
ler att svartarodstjartens héstsang och revirforsvar i
schweiziska Alperna medfor individuella férdelar
infor nasta ars reproduktion (jfr. Landmann 1996,
Bergmann 1999). Men &ven hosflyttande arter som
|6vsangare, anses hannars reviretablering sent pa
sommaren varabetydel sefull forst under pafdljande
var (Lawn 1982, 1994). En annan tankbar, men
kanske mindre sannolik, forklaring till svarta réd-
stjartenshéstsang i Sverige &r att den inte har ndgon
funktion i dettaomrade. Kanske bibehalls ett revir-
beteende som uppkommit i sodra Europa, dér svarta
rodstjarten i viss utstrackning & stannfégel, i vart
nordligautbredningsomrade, t.ex. genom att indivi-
der fodda léngre soderut i Europa forlanger sin
flyttning och etablerar sigi Sverige.

Faglars biologi under hosten & forhdllandevis
daligt studerad. Svarta rodstjartens hostbiologi och
generella upptrédande &r intressant, da det endast
berortsi ett fatal sammanhang (Glutz von Blotzheim
1988, Landmann 1996, Weggler 2000). Dettagaller
t.ex. den sociala struktur som uppstar da svarta
rodstjartar upptréader i flock under hésten. Men ock-
sakonkurrens- och dominansférhallanden gentemot
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andraarter & aspekter som &r vérdaatt gnasfortsat-
ta studier.

For att klargérahdstbi ol ogin och sdngensbetydel -
se hos en véstsvensk population av svart rodstjéart
studerades bl.a. sngaktivitet, flockstruktur och ur-
sprung for tidigare kanda (fargringmérkta) indivi-
der. Artenhar i V astsverige varit foremal for ingéen-
destudier desenastetvadecennierna. Beskrivningar
av denna populations héckningsbiologi har presen-
terats i en rad uppsatser (Andersson 1982, 1983,
1985a,b, 1986, 1987, 1990, 1995, 1996). Detta &
dock den férsta studien som utforligt behandlar
svartarodstjartens hostbiologi i Sverige.

Material och metoder

Undersokningsomrédet omfattar Goteborgs hamn
och nérbelagna fabriksmiljoer pd Hisingen samt
Varbergs hamn med omgivande industriomraden.
Under perioden 1 september—20 november dren
1983-1997 kontrollerades nérvaron av svarta rod-
stjartar i genomsnitt var femte dag (11 av aren) i
sammanlagt 45 kanda revir. Fyra & (1988, 1990,
1993, 1994) gjordes dock betydligt férre besok,
vilket innebar att kontroller &gde rum i genomsnitt
var tolfte dag. Reviren fordelade sig pa 21 optimala
och 24 suboptimala miljder, enligt en tidigare ge-
nomford kvalitetsklassning under héckningstid.
Kvalitetsklassningen baserades pa en poédngskala
frén 1till 30, dar optimalarevir hademellan 8 och 30
poéang (Andersson 1995).

Denna studie baseras huvudsakligen pa 254 re-
gistreringar av hannar som kunde iakttasi minst 30
minuter vid ett enskilt observationstillfélle. Vid var-
jeobservationstillféllebokfordesallaiakttagel ser av
sdngaktivitet, sillskapande individer, revirstrider,
flockbildning och sociaarelationer. Férdelning per
undersokningsomréde och & framgdr av Tabell 1.
Av dessa 254 registreringar utgjordes69 av fargring-
markta faglar (43 olika individer) och resterande
185 av omérktaindivider. Det verkliga antalet han-
nar somingar i material et kundesal edesintefaststal -
las med sdkerhet.

For att fa en mer detaljerad bild av hostfaglarnas
ursprung och deras framgéng den kommande héck-
ningssasongen, gjordes en speciell granskning av
faglar som fargmarkts tidigare under varsisongen.
Dettamaterial utgjordesav 105 revirhdlande adulta
hannar (2K+), 20 adulta honor (2K+) och 188 &rs-
ungar (1K) ringmarkta i boet. Dessutom ingér 21
faglar som fargmérkts under hésten i materialet.
Hannarna dominerar denna studie eftersom de upp-
trader mer exponerat an honorna (t.ex. vid sng och
revirférsvar) och &r léttare att konsbestammai falt.
Derelativt fa honor som berdrsi uppsatsen grundar
sig darfor uteslutande pa fargmérkta individer.

Under hosten da ruggningen avslutats har ala
aldre hannar (2K+) anlagt en adult, utfargad drakt.
Majoriteten av de ungahannarna (1K) ruggar till en
grabrun, honfargad drakt och gar darefter inte att
koénsbestdmma. Déremot kan de identifieras som
hannar med hjalp av sdngen eftersom honor inte
siunger (Glutz von Blotzheim 1988). En viss andel
anl&gger dock delvisen utfargad handrékt (s.k. para-
doxus) i sinforstapartiellaruggning av kroppsfjad-
rarna. | tyska stader uppgér andelen paradoxus till
12% (Nicolai 1996), vilket har visat sig dverens-
stdmma vél &ven med andelen i vastra Sverige.

Med sangfrekvens avses i denna uppsats antal
séngstrofer per tidsenhet, medan begreppet sangfo-
rekomst avser om sangstrofer horts frén en hanne
eller intevid ett observationstillfalle. En geografisk
forflyttning av reviret anses ha &gt rum i fall dar
hannen flyttat sig mer &n 300 meter. Bendmningen
flock nedan avser ansamlingar av f&glar med sociaa
interaktioner som upptrader i téta (ndgratiotal me-
ters) eller mer |6st sammanha I nagrupperingar (max-
imalt med nagot hundratal metersmellanrum). Band-
spelare med uppspelad sang har anvéants sporadiskt
vid fangst samt vid vissa aggressionstester.

For statistiska test har jag anvéant xtest (i ala
dessatest har jag anvant Yates korrigering) och tva-
sidig Mann-Whitney U-test.

Tabell 1. Arsvis férdelning av registrerade hannar av svart rédstjért i Goteborg och Varberg.
Annual distribution of recorded male Black Redstarts in Gothenburg and Varberg.

Ar Year 83 84 8 86 8 8 89 90 91 92 93 94 95 96 97 Totdt
Goteborg 30 17 16 15 78
Varberg 1 7 1 9 2 10 9 6 32 24 35 176
Totalt 254
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Timmerupplag i Varbergs hamn. Sddana timmerupplag utgor en insektsrik miljo for svarta rodstjarten under hosten, da faglar
i glesaflockar kan sbka féda néra varandra utan storre aggressioner. Men hanarna sjunger ocksa normal revirsang pé hésten,
vilket kan vara ett sétt att etablera fodorika revir for framgangsrik hackning foljande var.

Timber store at the harbour of Varberg. Such habitatsarerichininsectsin the autumn, and loose assemblies of Black Redstarts
may feed together without much aggression. But the mal esal so performnormal territorial song, which may besignof territorial
establishment for successful breeding next spring.

Resultat

Allmént upptrédande

Lugna, klara, varmahostdagar rédde oftaen sjudan-
de aktivitet i de revir som tidigare under sésongen
endast hyst ett hackande par eller en oparad hanne.
Oavsett om svarta rodstjértar upptradde ensamma
elleri séllskap med andra, uppfattades deras beteen-
de som intensivt och idgonfallande. Da och daljod
sangstrofer, lika full6diga som pa véren. Faglarna
holl mestadels till i markniva, dar det pagick ett
standigt sbkande efter foda pa upplagsplatser och
andrappnaytor. Frén att ena stunden haexponerat
sigi sinauppréttahallningar med knixandestjartdal-
ler, kunde de pl6tsligt forsvinna ned pa marken och
tycktes emellandt vara som uppslukade bland fa-

brikstomternas bréte. Strax darpa dok de upp igen,
likahastigt som deférsvann, och det var drsungarna
med sinakortvarigajakter som i mangt och mycket
préglade omrédena. Vid exceptionellakoncentratio-
ner av foda, t.ex. timmerupplag med rik tillgang pa
insekter, samlades faglar flockvistillsammans med
andraarter som stenskvéttor, rédhakar och rodstjér-
tar. Sérskilt stenskvéttorna kunde vara talrika och
sagsdaoftaindragnai smarrestridigheter och domi-
nansbeteenden gentemot de mer underldgsna svarta
rodstjdrtarna.

Forekomst och sangaktivitet

Bland de 254 hdstobservationerna av hannar ingick
16 hontecknade &rsungar och 16 med paradoxus-
drékt. En viss andel hontecknade hannar har dock
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med all s8kerhet forbi setts(seMaterial ochmetoder).
Sang konstaterades vid 165 tillfallen (65%). | 16 fall
var det drsungar som sj6ng, vilket motsvarar 10% av
samtliga sangtillfallen. Av Figur 1 framgér att sivél
observationer av hannar som registreringar av aktiv
sang kulmineradei dlutet av september och borjan av
oktober. Under tva av de femton aren forekom sang
andain i november, dd endast av adulta hannar.

Arsungarnas séngaktivitet fordelade sig négot
annorlundajamfort med &l dre hannar d& de upphor-
demed att Sungaredan i borjan av oktober, trots att
enstaka individer observerades in i november. Hos
arsungarna var bade sangfrekvens och sangfore-
komst oftast 1&gre och stroferna mer trevande jam-
fort med de dldre hannarna. | négot fall framfordes
dock intensiv sdng rik p& harmningar aven fran
arsungar. Svart rodstjart harmar sillan andra arter,
men imitationer hordes négra génger hos aldre och
yngre hannar under de aktuella hostarna.

Jag noterade skillnader i sdngférekomst beroende
pa om féglarna upptrédde ensamma eller i flock.
Arsungar hérdes oftare sjunga nér de var i flock,
medan adulta hannar uppvisade en higre sangfore-
komst nar de var ensamma i sina revir (&rsungar:
X%w=7,47, p=0,063, n=23; adulta: x?%;=4,51,
p=0,034, n=37; Tabell 2). Siuav de 10 adultahannar
som skiftaderevir mellanvar och hist konstaterades
sunga (se nedan).

Revirkvalitet

Majoriteten (83%) av alla hannar som hdll revir pa
hosten &erfanns i optimala revir, och resterande i
suboptimalarevir. Enbart observeradearsungar hade
i medeltal 13,1 revirpoang, sjungandedrsungar 15,3,

O Observationstillf-llen, adulta/
rsungar, Observation occasions,
adults / yearlings (n=90)

WS ingtillf llen, adulta
Song occasions, adults (n=148)

@S(ingtillfllen, (irsungar
Song occasions, yearlings (n=16)

Oktober November

September

Figur 1. Svart rédstjarthannars forekomst och sangaktivitet
under hosten, fordelat pa femdagarsperioder.
Occurrenceand song activityinmaleBlack Redstartsduring
the autumn (five-day periods).
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observerade adultahannar 19,5 och sjungande adul-
tahannar 22,7. Av arsungarna uppehdll sig 69% i
optimala revir med en genomsnittlig revirpoang pa
14,2, medan 86% av de adulta hannarna befann sig
i optimalarevir med en genomsnittlig revirpoang pa
21,1 (Mann-Whitney U-test, p=0,015, n=23 &rsung-
ar och 37 adulta).

Flockstruktur och revirstrider

Vid drygt hdlften av de 254 observationstillféllena
upptrédde hannarnai flockar av varierande storlek.
Flockstorlekenvar oftast 2-5faglar, medan destérs-
taflockarnainnehdll upptill 25individer (Tabell 2).
Den genomsnittliga flockstorleken uppgick till 5,6
individer.

De 44 fé&glar som sagsi flockar med >5 ex, ater-
fanns péfallande ofta i fodorika revir jamfort med
ensamma individer eller mindre grupper. Av dessa
faglar uppeholl sig 26 vid insektsrikatimmerupplag
och 15 pavarv med ba k- och skrotupplag dar mar-
ken var mossbevuxen och bl.a. hyste stora mangder
spindlar (jamfor Nicolai 1992b). Aven utsprangda
bergsbranter med sparsam vegetation i anslutning
till varvsupplag forefoll rika pa insekter och var
uppenbart attraktiva for fédosok.

Flockarnas sammanséttning framgar av Figur 2.
Cirka80% av allafaglar utgjordes av hontecknade
individer, varav en avsevard andel sannolikt & &rs-
ungar av baggekodnen. Nar det géller sociaarelatio-
ner inom flockarna upptrédde tidigare grannhannar
vid ett tiotal tillféllen tillsammans i grupper med
andraindivider. Hackande par upptraddeibland sida
vid sida med nagon av sina egna ungar. Och &ven
syskon visadesig vid ett par tillfallen hallaihopi en
och sammaflock —i ett fall upptraddetvasyskonpar
tillsammans.

Vidstorreansamlingar i akttogsal drig négraegent-
liga revirstrider. Sddana var 6ver huvud taget sall-
syntaunder histen och konstateradesendast i 3% av
de 254 observationstillfélena. Stridigheternautspe-
lades uteslutande mellan grannhannar i hégkvalita-
tivarevir. Fem av deinblandade var 3K+ ochtre 2K,
fem hade tidigare héckat medan tre varit oparade.

Hostfaglarnas ursprung

Av 105 revirhavdande och individmérkta hannar
under vérsasongen observerades 34 (32%) under
hosten (Tabell 3). De 6vriga individerna forsvann
fraén sina revir under sommaren och mediandatum
for nér de forsvann var 26 juni.

Hostnérvaron kunde kopplas till hackningsstatu-
sen under varen sammadr hos 2K meninte hos 3K+



Tabell 2. Svart rédstj arthannars sangbeteende nar de upptréader solitart respektive i flock.
Song behaviour in male Black Redstarts when appearing solitary or in groups.

Flockstorlek Group size

Antal ind. No. of inds. 1 2-5 6-10 11-15 1620 21-25 Totalt
Arsungar Yearlings

Sjungande Singing 2 7 7 16
Barasedda Only seen 13 2 1 16
Adulta Adults

Sjungande Singing 102 30 15 1 1 149
Bara sedda Only seen 20 34 11 8 73
Totalt 137 73 34 9 1 254

hannar. Bland tidigare oparade 2K hannar observe-
rades 15% under hdsten, medan 52% av detidigare
hackande 2K hannarna observerades under hdsten
(X*1=8,93, p=0,028, n=55). Bland 3K+ hannar var
det dock ingen skillnad i observationsfrekvens un-
der hdsten mellan hannar som héckat respektive
varit oparadeunder varen (x%.=0,33, p=0,56, n=50).
Majoriteten av hosthannarna (74%), utgjordes av
individer som under véren hickat i hogkvalitativa
revir. Tiden som hannarna stannade i hdstreviren
varierade mellan 1 och 70 dygn (medel 11,4 dygn).
Drygt hélften av hannarnaobserveradesdock endast
nagrafadygn (Tabell 4).

Nitton av totalt 188 (10%) féargmérkta boungar
pétraffades under hosten. De uppehdll sigi genom-
snitt 6,0 dygn pa samma plats, vilket & halften sa
I8ng tid som de adulta hannarna (Mann-Whitney U-
test, p=0,012, n=19 &rsungar och 34 adulta). Sjutton
av arsungarna iakttogs dock endast 1 dygn, medan
de dterstdende tva arsungarna stannade kvar 29
respektive 68 dygn. Vidare observerades under his-
ten 40% av de 20 honor som hackade tidigare under
varen (n=14 2K och 6 3K+). Honorna stannade i
genomsnitt 14.8 dygn under hésten, med en varia-
tion mellan 1 och 54 dygn (Tabell 3 och 4).

Forflyttningar mellan var och host

Geografiskaforflyttningar mellan var och host fore-
kom hos hélften av de 61 narvarande hostfaglarna
med kant ursprung (Tabell 5). Endel av dem hadeda
uppsokt sérskiltfodorikaplatser (jamfor Flockstruk-
tur och revirstrider). Tio av de 34 hannarna (29%)
hade rort sig till en ny plats, men de flestavar kvar

i sinavarrevir. Bland dem som skiftade fanns sdvéa
2K som 3K+, liksom oparade och hackande faglar.
Avstandet for forflyttningarnavarierade mellan 300
och 2000 meter med ett genomsnitt p& 780 meter.
Hos tre hannar konstaterades successiva forflytt-
ningar mellan flera olika revir inom ett omrade
samma host, troligen beroende pa var fdokoncen-
trationerna for tillfallet var som storst.

Sjutton av 19 arsungar (89%) hade rort sig frén
fodelseplatsen till en ny hostlokal . Avstandet varie-
rademellan 300 och 7000 meter, med ett medeltal pa
1280 meter for forstakullar och 360 meter for andra-
kullar. Fyra av dem uppeholl sig pa flera olika
lokaler under hosten.

Bland de &tta adulta honornahade tre forflyttat sig
300-700 meter (medel 530 meter), medan de reste-
randefemvar kvar i sinatidigare hackrevir (Tabell 5).

Hannar, paradox
3%

Males,"paradoxus”
(n=18)

Adulta honor 6%
Adult females
(n=37)

Adulta hannar
16%
Adult males
(n=99)

"Hontecknade”
54%

Femalelike
(n=335)

Hontecknade
Orsungar 21%
Femalellke yeariings
(n=131)

Figur 2. Svart rodstjartflockars uppdelning i olikakons- och
alderskategorier.
Black Redstart groups divided into sex and age categories.
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Tabell 3. Fargringmérkta svarta rodstjartars nérvaro i studieomradet mellan var och host sasonger.
Presence of colour-ringed Black Redstarts in the study area between spring and autumn seasons.

Vér Host P&foljande vér
Soring Autumn Following spring
Hannar Males
2K oparad 2y unpaired 34 5 8
3K+ oparad 3y or older, unpaired 15 4 2
2K héckande 2y breeding 21 11 7
3K+ héckande 3y or older breeding 35 14 12
Totalt hannar Total males 105 34 29
Arsungar Yearlings 188 19 1
Honor Females 20 8 2
Totalt 313 61 32

Aterkomst och héckningsframgéng pafoljande vér

Femton av de 34 hannar som stannade under hosten
(44%) aterkom till undersokningsomréadet pafoljan-
de vér (Tabell 6). De hannar som inte bytt revir
foregdende sasong var tillbakai sammarevir. Sex av
hannarna hade tidigare bytt revir mellan var och
host. | ett fall &ervande hannen till sitt hostrevir,
medan resterande fem &tervande till féregéende ars
varrevir. Fjorton (20%) av de 71 hannar som for-
svannunder hackningssasongen atervandenastavar,
vilket & en signifikant 1&gre andel én for de kénda
hosthannarna (x%;=5,68, p=0,0172, n=105). H&l{-
ten av dem hade da bytt revir jamfort med fjol&ret.

Bland de 29 hannarna som &terkom f6ljande var
var ankomstdatum och andelen héckande likartad
mellan de som hade stannat kvar under hosten res-

pektive lamnat omradet foregdende sommar. Host-
faglarna produceradei genomsnitt 5,2 flygga ungar
per hackande par pafdljande var, jamfort med 3,7
flygga ungar per hackande par for de hannar som
Iamnat omrédet foregéende sommar. Dennaskillnad
var dock € signifikant (Mann-Whitney U-test,
p=0,28, n=10 och 9; Tabell 6).

En av de 19 hostnérvarande arsungarna aterupp-
técktesfoljandevar i ett revir somvar bel aget endast
600 meter fran hostlokalen, vilken ocksa var dess
fodel seplats. Dér lyckades den fafram en rekordstor
kull pasex flyggaungar. Tvaav deattahonorna, som
badahadebytt till enny hostlokal, dtervandetill sina
varrevir, medan resterande honor férsvann.

Tabell 4. Fargringmarkta svarta rodstjartars tidsmassiga nérvaro under hosten.

Presence of colour-ringed Black Redstarts in autumn.

Antal dagar No days 1 -5 -10 -15 20 -25 -30 40 50 -60 -70 Totat
Hannar Males

2K oparad 2y unpaired 3 1 6
3K+ oparad 3y or older 2 1 3

unpaired
2K héckande 2y breeding 6 1 3 1 11
3K+ hackande 3y or older 6 1 2 1 1 1 1 14
breeding

Totalt hannar Total males 17 2 6 1 1 1 1 1 1 34
Arsungar Yearlings 17 1 1 19
Honor Females 5 2 8
Totalt 39 2 6 1 4 1 1 2 61
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Tabell 5. Fargringmérkta svarta rodstjartars geografiska forflyttningar mellan var och host.
Distances of movementsin colour-ringed Black Redstarts between spring and autumn.

Meter Meters 0-300 400 -600 -800 -1000 -1500 -2000 >2000 Totalt

Hannar Males

2K oparade 2y unpaired 4 1 5

3K+ oparade 3y or older 2 1 1 4
unpaired

2K héckande 2y breeding 6 1 3 1 11

3K+ héckande 3y or older 12 2 14
breeding

Totalt hannar Total males 24 3 4 1 1 1 34

Arsungar Yearlings 2 7 6 2 2 19

Honor Females 5 1 1 8

Totalt 31 11 11 3 1 1 2 61

Diskussion

Svarta rodstjértens hostsng i Vastsverige inleds i
borjan av september, kulminerar kring manadsskif-
tet och avtar sedan successivt framtill bortflyttning-
eni slutet av oktober. Ett f&tal hannar dréjer sig dock
kvar vissa & och kan d& sunga in i november.
Sangkulmen nasungefar vid sammatid pasasongen
Over storadelar av Europa, medan déremot tidpunk-
ten for borjan och avsl utning av sngperioden varie-
rar (Gnielka 1968, Nicolai 1992a, Weggler 1997).
Sangfrekvensen i de schweiziska Alperna under
hosten motsvarar den i maj—juni, vilket innebér en
halvering av sdngaktiviteten jamfort med toppen
sominfaller i mars—april (Weggler 2000). Mgjorite-
ten av de vastsvenska hannarna &terfinnsi optimala
revir (jfr. Andersson 1995), dér adultaindivider med
hog sdngférekomst har revir av hogst status.
Hostsangen hos adulta hannar framfors oftast da
de upptréder solitart i reviren. Revirstrider & dock
pafallande fataliga och forekommer uteslutande
mellan grannhannar i optimala revir. Under hosten
dafodaforekommer koncentrerat upptréader desvar-
tarodstjartarna oftai flockar. Aldre hannar sjunger
damerasallanan nar deupptrader solitarti sinarevir.
Aggressionstester med bandspelare utl0ser en rela-
tivt kraftig reaktion hos hannar som upptrader en-
samma i sina revir, medan flockindivider endast
visar sig nyfiknaen kort stund (R. Andersson, opu-
bl.). Observationer av att revirforsvar bryter sam-
man vid hoga lokala tétheter dverensstémmer vé
med teorier framlagda av Brown (1964), atergivna
av Krebs & Davies (1987). Hans modell forutséger
attforsvar av ett omrade (resurs) intebor forekomma

vid alltfor 1&g, eller hog, fodotathet, utan framst vid
intermedi&ra forekomster.

Hos&rsungar & histsang inte sdvanligt forekom-
mande, och den har mer karaktaren av subséng,

Tabell 6. Hackningsframgéng hos tervandande farg-
ringmérkta svart rodstjarthannar under varen i relation
till deras forekomst foregdende host.

Breeding successin colour-ringed maleBlack Redstarts
in spring in relation to their presence or absence the
preceding autumn.

Status féregaende host
Satus in previous autumn
Nérvarande Saknades
Present Missing

Antal féregdende vér 34 71

Number previous spring

Pafoljande var

Following spring

Antal dterkom

Number returned 15 14

Ankomstdatum

Arrival date 22 April 23 April

Héckande

Breeding 10 (67%) 9 (64%)

Oparade

Unpaired 5 (33%) 5 (36%)

Flygga ungar per

héackande par

Fledglings per

breeding pair 52 37
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vilken enligt Nicolai (1992a) bor betraktas som ett
led i sdnginlarningen. Att deras sang upphor redan i
borjan av oktober, dverensstammer val med att den-
na process normalt brukar avslutas fore de uppnatt
en dlder av 120 dygn (Nicolai 1992a). Cucco &
Malacarne (1999) anger dock att ettdriga hannars
sang skiljer sig vasentligt frén aldre faglars, vilket
innebér att sdngen utvecklas dven efter forsta hos-
tensinlarningsperiod. Nicolai (1992a) menar att en
&terupptagen sangutveckling skulle kunna gallafor
senakullar som hamnar i tidsnod, pAsammasétt som
Thielcke & Krome (1989) beskrivit hos bofinken. |
V astsverige unger arsungarna, till skillnad fran de
adulta, oftare da de vistasi flock. En tolkning kan
varaatt destimulerar varandranér deér tillsammans
och hér andra hannar sjunga.

Flockbildningen bidrar i hog grad till forstaelsen
av de svarta rodstjartarnas hostbiologi i Sverige. |
dessa ansamlingar uppstér en struktur av tillfaliga
socialagrupperingar med lokalafaglar, t.ex. tidigare
grannhannar, tidigare hackande par och arsungar
foddai omradet. Narvaro av kanda faglar frén mer
avlagsnarevir inom undersokningsomradet har ock-
sa kunnat belaggas, bl.a. en drsunge som uppehall
sig i en flock sju kilometer fran sin fodel seplats.
Aven dldre hannar har pétraffats p& sédana platser
flera kilometer frén sina varrevir. Det forekommer
dessutom ett stort antal frammande individer, vilka
delvis kan hanforastill ett tillskott utifran. Varifran
dessa féglar kommer & ovisst, och deras andel i
flockarna svérbedomd eftersom de inte kan foljas
individuellt. Det & emellertidintehelt givet att dessa
individer utgorsav genomflyttandefaglar norrifran.
Atminstone&rsungar tenderar oftaatt rérasigi olika
riktningar, bl.a. norrut (jfr. Zink 1981). Dettaskulle
delviskunnaférklaravarféringakontroller av kénda
vastsvenskafaglar har gjortsvid Nidingensfagel sta-
tion, belagen pd en 6 i Kattegatt relativt néra mitt
studieomréde, trotsatt dar gjortsrelativt méngafynd
av svart rodstjart. Kanske ar det istéllet svarta rod-
stjartar frén Danmark eller Sydsverige som observe-
ras pa Nidingen under sensommaren? Den korta
uppehdllstiden hos ménga hostfaglar i Vastsverige
talar for att individomsattningen ar hdg, nagot som
ocksa forsvarar studier av flockarna.

Flertalet av de revirhdvdande hannarna forsvinner
redan under hégsommaren. En del av dem genomfor
antagligen léngre forflyttningar utanfor undersok-
ningsomradet och undgdr darmed vidare upptackt
under hosten. | synnerhet de oparade, adulta hannar
som redan under férsommaren férsvinner fran sina
revir, har fortfarande méjlighet att etablerasig fram-
gangsrikt ndgon annanstans. Ett sidant exempel &r en
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hanne som i april havdade revir under tre veckor vid
Ljunghusen i Skane och som sjutton dagar senare
kontrolleradesvid SundrepaGotland (Anonym 1981).

Hos ettariga hannar som stannar kvar i omradet
under hosten, kan sparas en koppling till deras
tidigare revirstatus. Hackande 2K hannar & nérva-
randei hogre grad an oparade 2K hannar. Hos dldre
individer kunde jag dock inte beldgga en sadan
skillnad. En viss rorlighet férekommer sdval under
hostmanaderna som mellan sisongerna, négot som
bekraftas av att 29% &terfinns pa nya platser under
hosten. | Alpernauppvisar yngreoch oparadehannar
av svart rodstjart en storre forflyttningsbendgenhet.
Nagra sddana samband gar dock inte att faststallai
Vastsverige dd materialet & alltfor litet. Andelen
forflyttningar sker dock i samma omfattning i vart
utbredningsomréde som i Alperna (Weggler 2000).

Utgédr man frén en beréknad dodlighet p& 55,4%
hos adultaféglar (Erard & Yeatman 1967), atervan-
deflertal et av hosthannarnatill undersékningsomra-
det paf 6ljandehéckningssésong. M gjoritetenav dessa
besatte da sammarevir som de uppehdll sig i under
véren &ret innan, och som delvis sammanféll med
deras hostrevir. Weggler (2000) anger for Alperna
att revirsituationen under hosten snarare paminner
om kommande var an féregaende héackningssasong.
Hos de vastsvenska hannar som férsvann redan
under sommaren, aerkom avsevért farre an bland
hostfaglarnaoch hdl ften av dem hadedaetablerat sig
i ett nytt revir. Jamforelser mellan dessa béda grup-
per visar ingen storre skillnad néar det géler an-
komstdatum eller hackningsandel, medan déremot
héckningsresultaten skiljer sig numeriskt pa sa sétt
att hostfaglarna tenderar att ha hogre hacknings-
framgang péféljande var.

En bakomliggande orsak till svarta rodstjartens
revirbeteende under hosten kan sokasi drsungarnas
upptradande efter att de blivit §avstandiga. Manga
ungasvartarddstjartar |amnar dafodel seplatsen och
foretar langreforflyttningar innan de har genomfort
sinkroppsruggning. Det ror sigframst omungar fran
forstakullar som redan under hégsommaren beger
sig ut palangre s.k. ungfégelstrovtdg (jfr. Otterlind
1954, Menzel 1983). En forhallandevis sen rugg-
ningsperiod sominfaller under augusti—oktober, ger
utrymme for en sidan spridningsstrategi (Berthold
1983, 1985). Tidigaungfégel rorel ser bland tattingar
ar daligt utforskade (Baker 1993), men finns beskri-
vet fran Sverige hos bl.a. trastsdngare, rorsangare,
savsangare och talgoxe (Ehrenroth 1976, Johansson
1980, Stervander 1999).

Svarta rodstjartens sommarstrack &r relativt vél
dokumenterat jamfort med mangaandraarter. Ring-



markningsmaterial fran Ottenby och Nidingens f&
gel stationer redogor for svenskaférhdllanden (K nuts-
son 1981, Andersson 1986). Frédn Mellaneuropa
hanvisar Biber (1973) till studier i de schweiziska
Alperna, dar en markant stracktopp av féglar i juve-
nil drékt noteradesi skiftet juli/augusti. Zink (1981)
anger flera fall déar unga belgiska och tyskmarkta
svarta rodstjartar vid denna tidpunkt forflyttat sig,
bl. a i nordlig riktning, som langst en strécka pa 29
mil. Dessastrévtag leder dem till nya platser dér de
kan genomfora den energikravande ruggningen.

En stor del av individtillskottet i Vastsverige un-
der hosten kan sannolikt harrorafran sddana ungfa
gelrorelser. De &rsungar som iakttas i september
uppvisar genomgéendeolikastadier av aktiv kropps-
ruggning (R. Andersson, opubl.). F&glarnas upptra-
dande visar pa stor opportunism, da de snabbt for-
mar uppsoka platser dar stora mangder insekter
samlats, exempel visi hamnarnastimmerupplag. Dar
formerar de sig tidvis flockvis och kan dranyttaav
Omsesidig information (skydd mot predatorer, fore-
komst av foda). Men sammanhdliningen kan lika
hastigt uppl6sas och nya konstellationer taform pa
annat hall. Flera exempel finns dar drsungar uppe-
hallit sig pa en plats, men senare under hosten
&erfunnitspanyalokaler, i ett fall narafyrakilome-
ter bort. Darmed uppstar en ckad konkurrens om
viktigaresurser, speciellt fodan, som redan i borjan
av september forekommer betydligt sparsammare
och mer klumpat &n under hackningssasongen.

Av de boungar som fargmarktsinom studieomr&-
det var 10% nérvarande under hosten, men de allra
flestahade dalamnat sinaftdel serevir. De sdgsofta
baranagon dag pdsammaplats och var denindivid-
kategori som upptradde rorligast. Det finns dock en
pataglig skillnad mellan forsta- och andrakullar, dar
tidigt flygga ungar svarar for de léngsta rorel serna
(jfr. Menzel 1983). Hur I8ngt utanfor undersokning-
somrédet &rsungarna kan forflytta sig under denna
&rstid & &nnu oklart. Aterfynd av vastsvenska &rs-
ungar foreligger under pafoljande var exempelvisi
sodraNorge, dar en honakonstateradeshécka25 mil
frén fodel seplatsen (Steel 1993). Det &r inte otank-
bart att denrort sig dit redan under sensommarenoch
genomfort sin forsta ruggning dér.

I Alperna ses hésthannar tillsammans med honor
i uppvaktningsbeteenden liknande det pa varen och
sammapar atervander oftaoch hackar ihop pafoljan-
de sasong (Weggler 2000). | V astsverige har sddana
beteenden endast noterats ett fatal ganger.

Sang och revirforsvar under hosten forekommer i
mindre omfattning bland &dre hannar da de upptra
der i flockar pa fodorika platser. Att successiva

forflyttningar kan &ga rum mellan sddana omraden
indikerar en hog flexibilitet. Hostsdngens huvud-
sakligafunktioni vart utbredningsomrédeforefal ler
vara att monopolisera viktiga fodoresurser inom
“hemomradet“. Tidigareerfarenhet och lokalkénne-
dombidrar till individuellafordelar &veni ett breda-
re perspektiv, vilket torde 6ka éverlevnadschansen
och héckningsframgangen péfljande var.

Tack

Ett varmt tack riktastill Frank Gétmark som gran-
skat manuskriptet och hjapt mig med de statistiska
testerna. Franks generositet i samband med mina
mangariga svart rodstjartstudier har varit ovarder-
lig. Synpunkter pa uppsatsen har ocksa givits av
Mats Lundberg, Par Sandberg, Dennis Hassel quist,
samt en anonym referent. Lars-Ake Flodin har varit
behjalplig med statistiska tester och Par Sandberg
har 6versatt den engelska sammanfattningen. Stig
Carlsson har bistétt med datautskrifter for figurer
och Christer Andersson med illustrationer. Kenneth
Bengtsson har varit till stor hjdlp vid fangst och
ringmarkning. Tack ocksatill Sveriges Ornitologis-
ka Forening (ElisWidesfond) for ekonomiskt stod,
Varbergs Ornitologiska Forening samt Goéteborgs
OrnitologiskaForening fér medel ur forskningsfon-
den.

Summary

Autumn biology and song activity in a popul ation of
Black Redstart Phoenicurus ochruros in south-
western Sweden

Introduction, material and methods

The Black Redstart is unusual among Swedish pas-
serines, because it has amarked song period during
autumn. The origin of the autumn song and its
function hasbeen discussed in different connections
but the occurrencehas seldom been studiedin detail.
In general, autumn song is thought to result in
reproductive benefits during thefollowing breeding
season, especially among species which spend the
winter in their breeding area (e.g. Hegner & Wing-
field 1986, Logan & Hyatt 1991,Weggler 2000) The
autumn biology of birdsisnot very well studied and
in the Black Redstart the social structure, including
autumn flock behaviour, isthen of special interest.

To investigate the autumn biology and the func-
tion of the autumn song in asouth-western Swedish
population of Black Redstarts, the song activity,
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structure of theflock and origin of known individu-
alswere studied. The study areas are located at the
harbour of Gothenburg and adjacent factory envi-
ronments, and aso the harbour of Varberg with
surrounding industrial environment. During the pe-
riod 1 September to 20 November each year 1983—
1997, the presence/absence of Black Redstarts was
checked on average every fifth day (in 11 of the
years) inatotal of 45 known territories. During four
years (1988, 1990, 1993, 1994) the study areaswere
visited more seldom, on average every 12 day. The
territories were divided into 21 optimal and 24
suboptimal sites, according to an earlier classifica
tion of territories made during the breeding season.
A scaleranging from 1-30wasused, and theoptimal
territories were estimated to correspond to 8-30
points (Andersson 1995).

Thepresent study isbased on 254 observations of
mal es observed for acontinuous period of at least 30
minutes (Table 1). Of these 254 observations, 69
consisted of colour-ringed birds (43 different indi-
viduals) and theremaining 185 observationswere of
unringed birds. At each observation song activity,
accompanying individuals, territory fights, forma-
tion of flocksand social rel ationshipswerenoted. To
get a more detailed picture of the origin of the
autumn birds and their breeding successthefollow-
ing spring, | carefully checkedfor previously colour-
ringed birds. In total, the data set is based on 105
territorial adult males(2y or older), 20 adult females
and 188 nestlings.

Song frequency is defined as number of song
strophes per unit of time, whereas the conception
song occurrence in this paper includes if song was
heard at all from amale during a visit to the study
area. A distance of =300 meters between the spring
and the autumn “territories* was considered to be a
movement between seasonal territories. | define a
flock as a gathering of birds appearing in dense
(within 1020 m) or lose (<100 meters) groups.
Playback of Black Redstart song from ataperecord-
er wassometimesused when catching birds, andalso
in afew instances for aggression tests.

Results

During 254 observations, maleswere heard singing
at 165 occasions (65%). Of thesewerel6 performed
by yearlings which correspond to 10% of all song
occasions (Figure 1). Some differences in song
occurrencewerefoundinrelationtoif thebirdswere
aloneor inaflock. Yearlings were more often heard
singing in flocks, while adult males were singing
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more often when they were alonein their territories
(yearlings: X?%1=7.47, p=0.063, n=23; adults:
X2w=4.51, p=0.034, n=37; Tab. 2). The mgjority of
al males (83%) were found in optimal territories,
whereas 17% stayed in suboptimal territories. 69%
of yearlings (mean=14.2 territory points) and 86%
of adults(mean=21.1 territory points) werefoundin
optimal territories(Mann-Whitney U-test, p=0.015,
n=23 yearlings and 37 adults).

In more than 50% of the 254 observations males
werefoundtobealone. Therest werefoundinflocks
of different size, often at sites with exceptional rich
food resources (for instance stores of timber) (Table
2). The composition of flocksis shownin Figure 2.
In these flocks, | found males that previously had
been neighbours, breeding pairs and yearlings, but
a soanimportant shareof unringed birdsoriginating
from outside the study area. Territory fights took
place exclusively between neighbouring males at
3% of the 254 observations, but werenever observed
when they were together in flocks.

During springs, | located and colour-ringed 105
territorial malesin my study area, and 34 (32%) of
thesehad beenlocated al so during theautumn (Table
3). Theremaining 71 maleshad disappeared already
during the preceding summer (median value 26
June). The majority of the 34 males had previously
been breeding in high quality territories. The corre-
lation between their previous spring status and au-
tumn presence were statistically significant in 2y
males (x?%,=8.93, p=0.028, n=55) but not in 3y+
males (x?%1=0.33, p=0.56, n=50). The amount of
time spent in the autumn territories varied between
1 and 70 days (mean 11.4 days), but more than 50%
of the males were observed only one or afew days
(Table 4). Eight of 20 breeding femal es (40%) were
observed on averagefor 14.8 daysin autumn (Table
3, 4).

Nineteen out of 188 (10%) coloured-ringed nest-
lingswerelocated during autumn and they stayed on
average 6.0 daysat the same place comparedto 11.4
for adults (Mann-Whitney U-test, p=0.012,
n=19yearlings and 34 adults). Seventeen of the
nestlings stayed only one day.

M ovements between spring and autumn appeared
in about 50% of the 61 birds present in autumn
(Table 5). Many of them were found at sites with
remarkable rich food resources. Ten out of the 34
males (29%) had moved to anew place, but most of
them remained in their spring territories. The dis-
tance of these movements varied between 300 to
2000 meters(mean 780 meters). Threemalesmoved
gradually in autumn between severa different terri-



tories. Among the 8 adult femal es, three had moved
300-700 meters (mean 530 meters), whereas the
remaining five remained in their earlier breeding
territories.

Seventeen out of 19 yearlings (89%) had moved
from its place of birth to a new autumn site. The
distancevaried between 300 to 7000 meters, with an
average of 1280 meters for first-broods and 360
meters for second-broods. Four of the yearlings
stayed in different places during autumn.

Fifteen of the 34 autumn males (44%) returned to
the study area the next spring (Table 6). Nine re-
turned to the sameterritory asthey had occupied the
previous season. Six males had changed territories
between spring and autumn. Of these, one was back
on his autumn territory, whereas five returned to
their previousspring territory. Fourteen (20%) of the
71 malesthat disappeared already during the breed-
ing season returned the next year, compared to 44%
of the males that held territories also in autumn
(X%1=5.68, p=0.0172, n=105). The autumn-birds
produced on average 5.2 fledged young/breeding
pair, whereas the males only present the previous
spring produced on average 3.7. However, these
differenceswere not statistically significant (Mann-
Whitney U-test, p=0.28, n=10 and 9). Of the birds
that were present in autumn, one out of 19 yearlings
andtwo out of 8 adult femal esreturned thefollowing

spring.

Discussion

The autumn song of the Black Redstart in west
Swedenreachesitspeak in September—October. The
majority of the males are found in good territories,
and the adultswith high song occurrence possessing
territories of the highest quality. Yearling males
produce song lessoften andit hasmorethe character
of subsong; according to Nicolai (19924) it can be
considered as a part of song learning. The autumn
song in adult males is most often performed when
they appear solitary on their territory, which isin
contrast to yearlings that show higher song output
when appearing in flocks. When food is concentrat-
ed and abundant (for instanceat storesof timber rich
in insects), many birds including adult males are
found in flocks. During such behaviour song output
and territory defence is reduced in adult males.
Successive movementsbetween suchfood rich sites
indicate a high flexibility in autumn.

Formation of flocks is an important part of the
autumn biology in this population of Black Red-
starts. Theseflocksare casual formationswith birds

fromthelocal area, birdsfromdistant territories, and
alarge number of unknown individuals of which at
least some come from outside the study area. The
exchange rate of birdsis high in these flocks.

There seems to be a connection between males
whostay intheareaduringautumnandtheir territory
status the previous spring. Breeding 2y males were
more often present in autumn than unpaired 2y
males. A certain degree of movementsoccurred over
an autumn, as well as between spring and autumn
Seasons.

Assuming amortality of 55.4%inadults(Erard &
Yeatman 1967), most of the autumn males returned
tothestudy areathefollowing breeding season. The
majority of them occupied the same territory asin
the previousspring, and it partly coincided alsowith
the autumn territory. In contrast, Weggler (2000)
reports from the Swiss Alps that birds changed
territories between spring and autumn, but then
tended to stay intheir autumnterritoriesto breed the
following spring. In my Swedish study area, males
that disappeared already during summer had amuch
lower return rate than males present in autumn.
These two groups of males did not differ in date of
arrival or in the probability of forming a pair bond,
whereas breeding success tended to differ.

A possible reason for the territorial behaviour in
the Black Redstart during autumn may be found in
the behaviour of vyearlings after indep
endence in autumn. Then, many young Black Red-
starts leave their place of birth and undertake long
movements, up to 290 km (Zink 1981), before they
undergo their body moult. A late period of moultin
August—October may facilitatesuch adispersal strat-
egy (Berthold 1983, 1985). These long movements
of young birds take them to new places where they
can perform their partial moult. A great deal of the
surplus of individuals in western Sweden during
autumn probably originates from such yearling
movements, and thisislikely toincrease the compe-
tition over important resources.

The main purpose of song in autumn in this
population seems to be to monopolize territories
containingimportant food resources. Besidesexclu-
sive access to such food resources, the autumn
territoriality also provides other advantages (e.g.
local knowledge of sites and neighbours), which
further will increase survival chances and may im-
prove reproductive success the following spring.
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Weights of yolk body and hatchling in relation to the egg weight in

the Treecreeper Certhia familiaris

ANDERS ENEMAR

The weights of fresh eggs, yolk bodies, and hatchlings
weremeasured duringtheperiod 1998-2000inaTreecreep-
er Certhia familiaris population in a deciduous forest in
south-western Sweden. Theweight of thehard-boiled yolk
body was positively and significantly correlated with the
fresh egg weight among and within clutches. The same
significantinter- andintra-clutchrelationswerea sofound
between eggs and young nestlings (average age 12 hours)
or fresh hatchlings, both with regression coefficients of a
magnitude surpassing those of other investigated passer-
ine species. The proportion of yolk weight tended to
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decrease with increasing egg weight, whereas the propor-
tional weight of thehatchlingsincreased, showingasignif-
icant linear regression upon egg weight. The pronounced
weight increase of hatchlings from heavier eggs strongly
suggests a possible adaptive significance of the likewise
pronounced intra-clutch egg weight hierarchy in the
Treecreeper population studied.
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Introduction

The size and weight of eggs vary considerably
between and within clutches in the Treecreeper
Certhia familiaris. The eggs increase in weight in
the laying sequence. This weight hierarchy was
considered adaptive presupposing that the larger
eggs give rise to larger or heavier hatchlings (Ene-
mar 1997). Such arelationin all probability applies
totheTreecreeper, asapositive egg/hatchling corre-
lation has been demonstrated, albeit with varying
accuracy, in al of the fourteen other investigated
passerine species (for references, see Discussion).
M ost resultsarebased on comparisonsamong clutch-
es, whereas information on the egg/hatchling rela-
tionwithin clutchesisscarceor non-existent. Knowl-
edge of the latter relation is crucial for the interpre-
tation of the significance of the intra-clutch egg
weight hierarchy and wasthereforeincluded in this
study, together with estimationsof theegg/hatchling
relations among clutches.

Opinionsdiffer regardingtowhat extent theweight
variation reflects a corresponding variation in the
quality and composition of the egg. It has been
demonstrated in a few species that the weight in-

crease is mainly due to inclusion of more water
(Bryant 1978, Ojanen 1983b, Clarkson 1984, Ban-
croft 1985) which may apply aso to the hatchling
(Clarkson 1984). Asamatter of fact, there seemsto
be no consistent pattern in the relation between egg
size and egg composition among passerines (Wil-
liams 1994). Thus, this study also focused on the
relation between the weights of the egg and itsyolk
body, athough the amount of yolk with its lipids
provides only a coarse measure of the egg quality.
However, aheavier hatchling may retain more yolk
as areserve (e.g. Bryant 1978, Rofstad & Sandvik
1985), whichindicatesat |east one possible effect of
theyolk massvariation to be considered when inter-
preting the meaning of the intra-clutch egg weight
hierarchy

M ethods

Hatchling weights of the Treecreeper were recorded
during the springs of 1998-2000 in the Gunnebo
recreational grounds outsidethetown of MéIndal in
south-western Sweden. Theinvestigated population
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breedsinartificial nest pockets(cf. Enemar 1992). A
small sample of fresh eggs was collected in spring
2000 for estimation of the yolk weights.

The occupied pocketswereinspected daily, most-
ly before noon, during the laying period to mark the
newly laid eggs according to their laying order and
to weigh them with the aid of a portable electronic
balance (Bonso model-337) to the nearest 0.01 g.
The nest visits were resumed during the days of
hatching to weigh the hatchlings. Some nests were
inspected several times a day to increase the pros-
pect of discovering a single new hatchling, whose
origin could be traced among the eggs. In order to
evaluatethe significance of agedifferencesbetween
the eggs and between the hatchlings when weighed,
the daily weight change of some eggs was recorded
beforethestart of incubation. Theweight increase of
afew hatchlingswasfollowed during thefirst oneor
two days after hatching.

In order to study the weight relation between yolk
and egg within clutches, two of the last laid eggs
were taken from six nests before the beginning of
full incubation, i.e. when the swelling of the yolk
bodies had not yet started (cf. Enemar 1995). To
increase the number of egg pairs, a six-egg clutch
was used which was deserted immediately after
laying. The two heaviest and lightest eggs were se-
lected as pairs to be included in the analysis. (The
number of collected eggs had to be kept at a mini-
mum to avoid too heavy atoll on the reproductive
output of the sparse population under study.) The
eggs were boiled hard to facilitate a precise separa-
tion and handling of the yolk bodies which were
weighed ontheabove-mentioned balance(cf. Muma
& Ankney 1987). In order to be able to use the
obtained measurements for investigating the varia-
tion pattern of the yolk mass in relation to the egg
mass, it was presumed that the hard-boiled yolk
bodies had all lost in weight in proportion to their
fresh weights.

The statistical tests used are two-tailed: the para-
metrictwo-samplet-testsand regression (Bonnier &
Tedin 1940), and thet-test for matched pairs(Fowler
& Cohen, printing year lacking).

Results

The weight loss of eggs during the laying period

Theweight loss of thefirst three eggsfrom clutches
of five and six eggswas slightly more than one half
per cent during thefirst day after laying (mean 0.64
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+0.54 % (S.D.), n = 40). This corresponds to only
0.008 g of the mean weight of afresh egg (1.26
0.10 g, n=133 (Enemar 1997)), which may on aver-
age reduce the last figure of the weight measure-
ments by about one unit only. Therefore the weights
of the one day old eggs have been included in the
analyses without adjustments, in the few instances
(n=7)whenthelaying start wasnot discovered until
two eggs were present in the nest, i.e. on the second

day of laying.

Theinitial increase of hatchling weight

Theweight changeof chicksthat had hatched during
the same day or the preceding night was followed
during their first day as hatchlings. Fourteen young
were checked over atotal of 23 periods|asting from
four to ninehours. Theweight increase per hour was
calculated, resulting in an overall mean of 0.023 +
0.009 g (S.D.) (n=23). This figure was used when
deriving the chick weight at the moment of hatching
in cases when the weighing occurred several hours
later.

Hatchling weight in relation to egg weight

All hatchlings of 39 clutches were weighed within
24 hours after hatching (average age 12 hours). A
positive correlation was found between the clutch
means of the hatchling weight and the egg weight
(unhatched eggs excluded) (y =- 0.54 + 1.28x; r =
0.731; n=39; p < 0.001).

Seventeen eggsfrom 14 of these clutches hatched
during daytimeand withininspectionintervalsof 12
hoursor less. Inthese casesit could beestablished to
which egg the hatchling belonged. The age of the
hatchling was considered to be, on average, half of
theinterval between the inspections when hatching
occurred. The weight was reduced accordingly to
correspond to that at the hatching moment. The
highly significant and positive correlation between
the weights of these hatchlings and their eggs is
presented in the diagram in Figure 1.

One chick from each of four clutches had just
hatched with part of theegg-shell till attachedtothe
body or left quite closewhen the nest wasinspected.
The weights (g) of these eggs and fresh hatchlings
were as follows (hatchling first): 0.80/1.15, 0.86/
1.21, 0.87/1.24 and 1.02/1.30. Also in this very
restricted data set, wasthe rel ation between egg and
hatchling significant and positive (r =0.95; n=4; p
=0.05).

The conclusion drawn from these analysesisthat
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Figure 1. The relation between the weights of hatchling and
egg. The hatchlings were weighed within 12 hours from
hatching and the weights were adjusted to correspond to that
of themoment of hatching using the mean weight increase per
hour (see text).

Diagram som visar sambandet mellan vikterna for nykl&ckt
unge (lodrata axeln) och dess agg (vagréata axeln). Detyngre
aggenklacker framtyngreungar. Allaungar har vagtsinom12
timmar efter klackningen. Med hjalp av den kanda medel vikt-
Okningen per timme for en unge under forsta dygnet har dess
vikt i klackningsdgonblicket raknats fram.

heavier eggs produce heavier hatchlings at |east
whenasampleof eggsfromdifferent clutchesisana
lysed. A crucia question iswhether thisisalso true
for the egg/hatchling relation within clutches. This
hasbeen tested using intra-clutch pairsof hatchlings
from identified eggs. Such pairs scarcely occurred
among the 39 investigated clutches. Nine cases
could befound with unequa intra-pair egg weights.
Fivepairshadthesameinterval, varyingfrom5to 24
hours, between the last inspection of theegg and the
first inspection of its hatchling. In order to increase
the number of pairs, another four pairswere accept-
ed despite the unequal inspection intervals of the
siblings, varying from 3 to 12 hours. Thus, all sib-
lingswerevery likely of different ageswhenweighed,
but because of the many protracted intervals that
included both day and night with their differing
growthrates, no adjustmentsof thehatchlingweights
were made. A statistical test for matched pairsindi-
cated that the heavier egg produces a heavier hatch-
ling also within clutches (t-test: t = 2.48; df =8; p<
0.05).

Yolk weight in relation to egg weight

Theweights of 16 hard-boiled yolk bodies are plot-
ted against their fresh egg weightsin the diagram of
Figure2. A positiveand significant rel ation between
the yolk and egg weights is evident. The egg pairs
from the same clutch are indicated by identical
lettersinthediagram. Theresult of atest for matched
pairsisthat heavier eggs also contain heavier yolk
bodies within clutches (t-test: t = 5.00; df = 7; p <
0.01).

Discussion

The weight loss of the fresh egg

The declining egg weight observed during the first
day after laying hasbeen estimatedinasmall number
of passerine species. The percentage values are al
close to the weight loss of 0.64% shown by the
Treecreeper egg: Hirundo rustica 0.4%, Turdus mi-
gratorius and Quiscalus quiscula 0.2% (Manning
1979), Ficedula hypoleuca 0.2-0.5% (Kern et al.
1992) and Troglodytesaedon approx. 0.5% (Styrsky
et a. 1999). The only exception is Parus caeruleus
with a mean weight loss of only 0.0008 g (0.07%)
(Nilsson & Svensson 1993). Thissignificant differ-
ence might be due to the habit of this species of
keeping the eggs carefully covered with insulating
nest material, which may reduce the water evapora-
tionratefromtheeggswhenthefemal eisaway from
the nest.

Thedaily weight loss of the eggsincreasesduring
the laying period, probably due to the successive
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Figure 2. The relation between the weight of the hard-boiled
yolk and the weight of the fresh egg. Identical lettersindicate
pairs of eggs from the same clutch.

Diagram som visar sambandet mellan aggets (horisontell
axel) och dess gulas (vertikal axel) vikt. Som synes har de
tyngre &ggen ocksa en tyngre gula. Diagrammet visar tva &gg
frén varje kull vilka betcknas med samma bokstav.
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increaseinincubation attentiveness. Manning (1982)
found a mean decrease in weight during the whole
laying period of 0.9+0.08% for seven passerine
species. The corresponding figure, calculated from
16 clutches of the Treecreeper, is1.8+1.9% (n=57).
The comparisons with other species thus indicate
that the Treecreeper eggs suffer the greatest weight
(water) lossduring the days before the beginning of
incubation. The explanation might be (1) that the
eggs are small and of the same size as those of P.
caeruleus, i.e. with arelatively larger surface area
than those of the other speciesreferred to above, and
(2) that the clutchisleft practically uncovered when
the female bird is out.

The weight relation between egg and hatchling

Therelation between theweight of thefresh egg and
itshatchling hasbeen studiedin at least 15 passerine
species including the Treecreeper. The parameters
used are weight or volume of the egg, and weight or
size of the hatchling. However, sincethe egg weight
and volume are strongly correlated (Enemar 1997,
with references) as are hatchling weight and size
(e.g. Richter 1984, Rofstad & Sandvik 1987, Ma-
grath 1992, Ward 1995), the choice of parameter has
no significant impact on the calculations. It should
be remembered, however, that larger eggs may give
rise to heavier chicks due to a large yolk reserve
rather thanbeing structurally larger (Williams1994).
The studies differ as regards the amount and preci-
sion of presented data, and the analyses are based
either on the weights of individual eggs and hatch-
lings within and among clutches or on the mean
values of clutches. As it is troublesome to obtain
enough datafrom hatchlingsby following the hatch-
ing processclosely inthefield, sometimesthehatch-
ing of eggsbroodedinanincubator hasbeen studied.
According to the results of these investigations, a
positive relation between the weight or size of the
passerineegg and thehatchling hasbeenreportedfor
Parus major (Schifferli 1973), Quiscalus quiscula
(Howe1976), Iridoprocnebicolor (DeSteven 1978),
Molothrus ater (Nolan & Thompson 1978), Deli-
chon urbica (Bryant 1978), Pica pica (Clarkson
1984), Xanthocephalus xanthocephalus (Richter
1984), Ficedula hypoleuca (Jarvinen & Ylimaunu
1984), Corwvus corone (Rofstad & Sandvik 1985),
Empidonaxminimus(Briskie& Sealy 1990), Turdus
merula (Magrath 1992a), Parus caeruleus (Nilsson
& Svensson 1993), Hirundo rustica (Ward 1995)
and Troglodytes aedon (Styrsky et a. 1999).

To my knowledge, apart from the late (second)
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clutches of Troglodytes aedon, which showed no
correlation (Styrsky et a. 1999), no investigation
has reported alack of correlation between egg and
hatchling weights. There seems, therefore, to be a
general rule among passerine species that larger
eggs give rise to heavier hatchlings. This holds at
least for comparisonsamong clutches, althoughitis
generally assumed, rightly or wrongly, that thisegg/
hatchling relation applies aso within clutches, as
shown above for the Treecreeper.

The adaptive significance of the egg size and its
variation within and among clutches is still under
debate (e.g. Nilsson & Svensson 1993, Stoleson &
Bessinger 1995, Styrsky et al. 1999). Asfar as the
intra-clutch variation is concerned, the egg weights
normally increase in the laying sequence of the
Treecreeper (Enemar 1997). Astheincubation often
starts before clutch completion with asynchronous
hatching asaconsequence, it followsthat thelargest
eggs hatch last and that the hatchlings are heavier
compared to the hatching weight of the siblings. In
seven investigated clutches the mean weight of the
last chick was 0.90 + 0.06 g on the day of hatching,
which was significantly less than the mean weight,
1.17 + 0.13 g, of the earlier hatched siblings (t-test:
t = 6.08; df = 6; p < 0.001). The hatching weight
“surplus’ of the last hatchlings has nevertheless
been assumed to enhance the prospects of survival
and therefore considered to be the selective force
resultingintheeggweight hierarchy within clutches
according to the “brood-survival“-hypothesis (cf.
e.g. Slagsvold et al. 1984). However, thisremainsto
be demonstrated in the Treecreeper.

Nilsson & Svensson (1993) remark that the slope
of theregression of nestling weight upon egg weight
is closeto onein Parus caeruleus (regression coef-
ficient b = 1.01). This means that every increasein
the egg mass results in the same increase in the
nestling mass. Their cal culation wasbased on clutch
means of eggs and nestlings aged 52 hours. In the
Treecreeper the b-values exceed onein al calcula-
tions. Itis1.21intheequationof Figurel, 1.28when
the regression is based on 39 clutch means with
mean nestling ageof 12 hours, and .42 for theabove
mentioned four chicks with hatching just finished.
This indicates that the weight of the hatchling in-
creases more than the egg weight, consequently
resulting in an increasing relative weight. The quo-
tient hatchling-weight/egg-weight, derived fromthe
datasampleinFigurel,issignificantly and positive-
ly correlated with the egg weight (y = 0.23 + 0.40x;
n=17;r=0.59; p<0.02).

Among the passerine species listed above, seven



regression coefficientsarereported (based on hatch-
ling weights), which are all clearly less than one,
ranging from 0.50 to 0.87. This indicates that the
larger eggs of the Treecreeper are supplied with
proportionally more nutrients to produce the most
pronounced hatchling weight hierarchy among the
investigated passerines.

The weight relation between the egg and its yolk
body

Evenif apositive correlation between theweights of
yolk and egg ishighly significant in the Treecreeper
(Figure 2), there is no relative increase of the yolk
body corresponding to that of the hatchling. The
proportion of the yolk weight probably decreases
with increasing egg weight. A test of the data pre-
sented in Figure 2 indicates a negative although
insignificant relation (r = - 0.39; n = 16; p < 0.2).
Availableinformationregarding other passerinespe-
ciesisdiversified, tosay theleast. A positiverelation
is found in Parus major (Schifferli 1973, Perrins
1996), with a negative trend of the relative yolk
weight (Ojanen 19834). Positive correlations are
reported also for Delichon urbica (Bryant 1978),
Molothrusater (Ankney & Johnson 1985), Agelaius
phoeniceps (Muna& Ankney 1987), and Quiscalus
major, where the weight increase is said be due to
inclusion of more water (Bancroft 1985). Corvus
coroneisspecial inthat therelative yolk sac weight
increaseswitheggweight (Rofstad & Sandvik 1987).
No definite trends are found in Sturnus vulgaris
(Ricklefs 1977, 1984), Tyrannus tyrannus (Murphy
1986), Ficedula hypoleuca (Ojanen 1983a), and
Parus caeruleus (Kunz 1999). The relative yolk
weight decreases with increasing egg weight in
Swulgaris(Ricklefs1977) and F. hypoleuca (Ojanen
19833).

Nevertheless, as demonstrated above, larger eggs
seem to give rise to heavier hatchlings generally in
passerines, but it does not follow that alarger yolk
body is necessary for the weight increase. Although
the yolk mass might be of decisive importance for
theamount of nutritivereserveintheyolk sac of the
hatchling, thetotal eggweight isthebest indicator of
theresources (calories, lipids, proteins) availableto
the embryo (Carey et al. 1980). Larger eggs with
their relatively smaller yolk bodies contain propor-
tionally more protein-rich albumen (Arnold 1992,
withreferences), which might further theembryonic
growth rate and/or weight increase. The proportion-
aly smaller yolk bodiesinthelarger eggsal someans

that more spaceisavailablefor thegrowing embryo.
Theserel ationshipsmay reasonably apply a'sotothe
Treecreeper.

Concluding remarks

Asdocumented in aprevious study (Enemar 1997),
the size or weight of the Treecreeper eggsincreases
significantly fromfirsttolast eggintheclutch, rising
from96to0 104 %, onaverage, when sizeisexpressed
as a percentage of the clutch mean. It was hypothe-
sised that this tendency and ability of the female to
successively increase her investment in the egg is of
adaptive value from at least two aspects: 1. Under
favourable breeding conditions when incubation
starts before the clutch is complete and hatching
becomesasynchronous, thethen presumedincreased
weight of thelast hatchlingsincreasesthe prospects
of survival incompetitionwith theolder siblings(cf.
Howe 1976, Rydén 1978). 2. Under constraining
conditions, thementioned quality of thefemale may
enable her, at the expense of the successiveincrease
in egg size and the early incubation start, to go on
laying without gapsand to keep even thelast eggs of
asizeand quality to giveriseto viableand normally
fitand synchronously hatched chicks(Enemar 1997).
Moreover, Magrath (1992b) writesthat “the tenden-
cytolay relatively largeeggslaterintheclutchmight
be selected for in order to counter the effects of an
increasing risk of unfavourable conditions®.

This study confirms that the heavier eggs are of
higher quality, judging from their heavier yolk bod-
ies, and that they produce heavier hatchlings, also
proportionally, inthe Treecreeper. Thecomparative-
ly large span between the smallest and largest eggs
within clutches and the even larger span between
their hatchlings indicate that the intra-clutch egg
sizevariationisinstrumental inthebreeding strategy
of this double-brooded species. To savetime and be
able to produce severa broods, females regularly
start to incubate before the last egg is laid. This
selectsfor the evolution of adistinct egg size hierar-
chy in the Treecreeper. However, the survival and
fitness of small and largeyoung early and latein the
hatching row remainto beinvestigated. Infact, there
are few studies that strongly support the view that
egg size and offspring fitness are positively related
in passerines (Williams 1994). It should aso be
remembered that there are other egg qualities of
survival value that are not related to size, among
them, for example, the concentration of maternal
antibodies (Kunz 1999).
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Sammanfattning

Sambandet mellan &ggets, aggulans och den ny-
klackta ungens vikt hos trédkryparen Certhia fami-
liaris.

Inledning

| en tidigare uppsats (Enemar 1997) visade jag hur
aggeni varje kull blir stérre och tyngre under varp-
ningen forlopp hos trédkryparen. Som regel &r de
badasist varptadggen kullensstorsta. Dabetydel sen
av detta forhalande diskuterades, forutsattes att de
tyngsta dggen ocksa gav upphov till de tyngsta
ungarna hos denna art. Eftersom de sista dggen i
regel ocksa klacks sist, skulle dess nykléckta ungar
stasig battrei konkurrensen med dealdrekullsysko-
nen, bl.a. darfor att de sista ungarna var forsedda
med en storre matsick i form av gula frén tiden i
&gget. Det fanns alltsd alla skal att ta reda pa om
dessa férmodade samband existerar i verkligheten.
Det gallde dainte baraatt utredaom detyngreaggen
klacker ut tyngre ungar utan &en om de tyngre
&ggen ocksd har en tyngre gula. Dessasporsmal har
nu utforskats med metoder och resultat som redovi-
sasi denna uppsats.

Metoder

Undersokningarna genomférdesi Gunnebo utanfor
Molndal pa det bestdnd av tradkrypare som dar
bygger sinabon i speciella hackningsfickor av tak-
papp (se Enemar 1992). Varpningen foljdes upp
genom dagliga besok, davarje nytt 4gg vagdes med
en for fatbruk anpassad elektronisk vég, Aggen
forsigs med ett nummer motsvarandeplatseni varp-
foljden. For vissakullar vagdes de d dre &ggen flera
dagar under vérpperioden for att utréna hur stor
viktminskningen var per dygn.

Vid tiden for klackningen dterupptogs bokontrol -
lernafor att vagade nyklécktaungarna. Oftagjordes
fler besok dagligen i férhoppning om att endast en
nyklackt unge tillkommit efter foregdende inspek-
tion. Ungen kunde da skiljas ut frén ev. tidigare

klackta syskon, eftersom varje nykléckt och véagd
unge markts med fargpenna pa kroppen eller med
nagellack panagraklor. Fér en ensam nyklackt unge
kan man darmed avgdra frén vilket vagt dgg den
hérstammar. Faltarbetets mal var att erhdlla manga
sidanafall dér bade &ggetsoch dessnyklacktaunges
vikt kunde bestdmmas. Ett antal ungars viktékning
registrerades med timmars mellanrum det forsta
dygnet for att bestdmmaden genomsnittiligaviktok-
ningen per timme. Med hjél pav dettavérdekundeen
unges ungeférligaklackvikt beréknas &ven om vég-
ningen kraftigt forsenats i forhalande till klack-
ningsogonblicket.

For studiet av gulornas vikt insamlades tva agg
frén sex bon. Till dessa fogades tva par &gg frén en
nyligen 6vergiven kull. Aggens vikt registrerades i
falt i samband med insamlandet. Efter det att &ggen
hérdkokats kunde gulan 4tt skiljas frén vitan och
végas.

Resultat

Under forstadygnet efter varpningen minskade &g-
gets vikt (genom avdunstning) i genomsnitt endast
0,008 g av sin medelvikt pa 1,26 g, d.v.s. endast
0,64%. Hos 14 ungar dkade vikten under forsta
dygnet genom tillvaxt i genomsnitt 0,023 g per
timme.

For 17 végda &gg blev ungens kléckvikt kénd
antingen direkt genom vagning i ndraanslutningtill
klackningen eller efter korrektion av vikten i defall
da ungen vagts inom max. 12 timmar efter klack-
ningen. Som framgar av diagrammet i Figur 1 fore-
ligger ett sakert samband mellan vikterna hos agg
ochunge. Tyngreé&gg producerar tyngreungar. | fyra
fall var de nykléackta ungarna aldeles féarska vid
véagningen, eftersom den ena éggskal shalvan fortfa-
rande satt kvar pakroppeneller 1&g strax intill i boet.
Aven dessa ungar visar klart p& sambandet, vilket
framgér av foljande viktpar i gram (ungens vikt
forst): 0,80/1,15; 0,86/1,21; 0,87/1,24 och 1,02/
1,30. I nio fall kunde sambandet prévas inom sys-
konpar, alltsi for agg och ungar i samma kull.
Resultatet blev att &ven inom sammakull géller att
tyngre &gg producerar tyngre ungar.

Detyngre &dggen innehdller ocksa en tyngre gula.
Sambandet visas med diagrammet i Figur 2. Det
innebér att destérre ochtyngre dggen ocksainnehal -
ler mer naring. Sambandet galler ocksa for aggpar
inom en och sammakull. Dettakan ocksa utldsas av
diagrammet, dar de tva aggen frén samma kull
betecknas med samma bokstav.
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Diskussion

Den viktminskning om drygt en halv procent som
tradkryparaggen genomgar per dygn i avvaktan pa
ruvningsstarten, sakerligen genom avdunstning av
vatteninnehdllet, Gverensstammer i stort med vad
man funnit hos fyra andratéttingarter. Enda undan-
taget ar bldmesen, vars dgg minskar med obetydliga
0,07% per dygn. Dettakan forklaras av att blames-
honan s& omsorgsfullt haller &ggen tackta med iso-
lerandebomaterial, ddhon &r franvarande. Sasker g
hos tradkryparen, vars bobale innehdller obetydligt
med fjédrar, ull eller annat varmeisol erande materi-
al.

For 14 undersokta téttingarter har det visats, att
storre eller tyngre &gg resulterar i tyngre ungar, ett
resultat som oftast baserats pa jamforelse mellan
medelvarden for hela kullar. Inget undantag fran
denna “regel* har s vitt kant hittills rapporterats.
For tréadkryparensdel innebér det att den sist klackta
ungen fran det stora och sist varpta dgget ocksa ar
tyngst. | Su kullar kunde det konstateras att medel -
vikten for den nykléckta ungen var 0.90 g medan
motsvarande vikt for de tidigare klackta syskonen
var 1,17 g och alltsd hade ett forsprang om 0.27 ¢
eller 30%. Det & mdjligt att den hogre kléckvikten
hos de sista ungarna hjélper dessa att klara den
konkurrenssituation de klécktsin i, en rimlig hypo-
tes som dock fortfarande & under diskussion.

Tradkryparen & unik i sAmétto att den nyklackta
ungensvikt 6kar mer & vad man kundeférvantaav
okningen i aggvikt. Hos bldmesen ligger de bada
viktokningarnaungefér i takt med varandra, medan
hos sju andra téttingarter ungens viktokning slépar
betydligt efter &ggviktdkningen.
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Enjamforelsemed andraarter vad géller samban-
det mellan &ggets och gulans vikt ger en minst sagt
forvirrad bild. Exempel finns pasammaforhdllande
som hos tradkyparen men &ven pa franvaron av
samband eller paatt gulevikten minskar, da aggvik-
ten kar. Aven omtradkryparensguladkar klart med
aggvikten, s& dapar den dock efter nagot, alltsd
tvartemot vad som géller fér ungen. Man skall dock
komma ihdg att det tyngre &ggets okning i &ggvita
inte &r betydelsel6s. Denna & rik pabl.a. proteiner
som frdmjar embryotstillvéxt. (Dock finnsforskare
som pévisat att de storre dggens viktokning beror
endast paett storre vatteninnehdll, vilket i nagot fall
skall gélla dven for de nyklackta ungarnal)

Sammanfattningsvis, somtidigarevisatshar tréd-
kryparen normalt en jamforelsevis stor skillnad
mellan detidigareléttare och desenaretyngredggen
i sina kullar. Denna skillnad & &nnu stérre for
motsvarande nyklacktaungarsvikter. Desistatyng-
re ungarna har haft en tyngre gulatill férfogande i
agoet, vilket rimligen bidragit till tillskottet i ungens
storlek och/eller vikt, det senare helt eller delvis i
form av en rikligare gulereserv i tarmen. Vad alt
detta betyder for tradkryparens fortplantningsfram-
gang och de sist klackta ungarnas 6verlevnadsmaj-
ligheter kan inte avgoras i nuldget. Man saknar
framforallt en jamfoérelse mellan de @dsta och de
yngsta syskonens overlevnad till hackningsalder,
nagot som ter sig minst sagt knepigt att utforskafor
en glest forekommande art som trédkryparen med
sintidigahackning och sinaregelméassigt(?) dubbla
kullar.
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The occurrence of the Great Cor mor ant Phalacrocorax carbo in
Sweden, with special emphasis on the recent population growth

HENRI ENGSTROM

Thepopulation of Great CormorantsPhal acrocorax carbo
sinensis in Sweden has increased considerably in size
during recent decades and currently Sweden holdsabout a
quarter of the total Northwest European population. In
1999, the population contained an estimate of 25,600
pairs, distributed over about 154 colonies. The increase
was particularly strong between 1986 and 1994 (mean
annual increase 31%), and the popul ation grew from 1800
to 15,500 pairs. After the mid-1990s, the population in-
crease within most of the core areaappear to havelevelled
off, while now fluctuating in size. However, in some
northern breeding areas (including the coasts of Soder-
manland, Uppland, Gotland and several |akes) the popula-
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tion continued to grow at a high rate. With growing
cormorant numbers, conflictswith humaninterests, main-
ly fishery, have increased. Hunting and egg pricking have
frequently been used as methods to reduce cormorant
densities locally and to solve fishery related problems. It
seems, however, as these measures, in most areas, only
have had limited effectsin terms of stabilising or reducing
population size of cormorants.
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Introduction

In many countries in Europe the Great Cormorant
Phalacrocorax carbo sinensisbecame extinct inthe
19th century or remained at low numbers (Zijlstra&
van Eerden 1989, Lindell et. a 1995). In the early
1970s only a handful of colonies existed in the
Netherlands, Sweden and Denmark and the total
population in Europe consisted of no more than a
few thousand pairs (Bregnballe 1996). However,
due to severa protective measures taken in various
countries in the period 1965-1980 the population
slowly started to recover. Fromabout 1980 andinthe
following 10-15years, popul ationsof cormorantsin
several countries showed a spectacular population
development withannual increasesof 10-25% (Breg-
nballe 1996). From about the mid 1990s, the popu-
lations in the core areas of the Netherlands, Den-
mark, Germany and southern Sweden appear to have
became saturated.

The return of the Great Cormorant has been so
successful that renewed conflicts have come into
existence in many areas. This hasled to a pressure

from, mainly, fishery organisations to reduce cor-
morant humbers. The main areas of conflict are
related to (1) effects on natural fish populations
leading to decreases in fishery yields (e.g. Keller
1995, Suter 1995b, Dekker 1997, Engstrém 2001),
(2) predation and damage to fish in standing fishing
gears (Bildsoe 1998, Engstrom 1998), (3) fish con-
sumption at fishfarms(Osieck 1991), and (4) effects
on the vegetation at breeding and roosting sites.
Inthemanagement recommendationsfor theGreat
Cormorant in Europe, itissuggested that each coun-
try, or regional authority, should attempt to reduce
theseconflictsby local solutions(Anonymous1997).
In 1995, Sweden joined the European Community
and the open hunting season on cormorantshad to be
abolished. Dueto increasing conflicts between cor-
morants and mainly fishery interests, local authori-
ties have in several areas decided upon widespread
control actions during the last ten years. In addition
to management practises approved by local author-
ities, anumber of illegal actions against cormorants
have taken place in the same period. However,
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Cormorant colony (17 nests) at the islet Masgrund close to the island of Svarté in southern Kalmars Sound, 1965. In total, 71
chickswerekilled that year at the colony and the cormorantsdid not return to theislet the following year. Tage Olsson at ahide
used for duck hunting (photo Edling Olsson).

Skarvkoloni (17 bon) p&Masgrund ca 1 000 mfran Svartt i sodra Kalmarsund 1965. 71 ungar dodades det &ret och skarvarna
&terkomaldrig mer till platsen. Skjutskaran anvandes vid andjakt. Fotot taget av Edling Olsson med fiskardrangen Tage Olsson

i skaran.

despite the disputed value of present day manage-
ment actions, no effort hasbeentakento evaluatethe
effects on local or national cormorant population
sizes. Furthermore, noinformation existson to what
level management actions has solved or reduced
fishery-related problems in Sweden.

The aim of this study is to give data on the
population development of the Great Cormorant in
Sweden, with special emphasis on the last fifteen
years with rapid population growth and extensive
geographical expansion. Thispaper asoreviewsthe
historical distribution of the cormorant in Sweden.
Moreover, data on management practisesto control
cormorant numbers and illegal persecution are pre-
sented, and therolesof these actionsareevaluatedin
relation to population development.
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Methods

| gathered dataon recent popul ation estimates of the
sizeof Great Cormorant colonies, mainly fromlocal
ornithologists. Annual number of breeding pairsare
based on nest counts, usually at the peak breeding
season. Normally, agroup of nestswasconsidered as
a colony when separated by at least 200 m of water
from other clumped breeding pairs. In rare cases,
datafrom an established colony weremissingin one
year. In those cases, | chose avalue in between the
most immediate accurate sampling years. Data on
management actions were collected from County
Administration Boards, and data on illegal actions
mainly from persons doing the inventories.

The geographical division of the datais based on
provinces. Data from Lake Véttern, Lake Vanern,
Lake Hjdlmaren and Lake Md aren (the four largest
lakes of Sweden) are treated separately. Data on
cormorant historic distribution were collected from
the literature.



Results

Archaeological data

Thehistory of the Great Cormorant in Sweden after
the last glaciation has recently been examined by
Ericson & Hernandez Carrasquilla (1997), and re-
sultsfrom their study are summarised here. Cormo-
rant remains, found at archaeological excavations,
have been recorded from more than thirty placesin
southern Sweden, including the provincesof Bohus-
1an, Skéne, Blekinge, Oland, V astergétland, Gotland
and Uppland. The oldest bone remains are ca 9000
years old. Some of the remains are from nestlings
and juveniles (i.e. from Oland, Gotland and Upp-
land) which indicates the existence of breeding
populations at that time. Based on bone sizes, the
prehistoric Baltic cormorants appear al to have
bel onged to the nominate subspecies (Ph. c. carbo).

Recent history

Intheliterature, the presence of cormorantsin Swe-
den was mentioned, probably for the first time, in
1555 (Olaus Magnus). Possibly, cormorants (sinen-
sis?) bredin Sweden at that time. L ater, inthe 1690s,
the famous naturalist Olof Rudbeck the Younger
observed cormorants on several occasions at an
expedition to northern Sweden (Brusewitz 1985). A
cormorant in breeding plumagewasal so shot by this
expedition in the Bothnian Bay. Neither Olof Rud-
beck (1660-1740) nor Linnaeus (1707—78) men-
tioned any presence of breeding cormorants from
their journeys in Sweden, and most likely, cormo-
rants did not breed in Sweden during the 17th and
18th centuries.

Inthe 19th century, cormorantsareknownto have
inhabited some lakes and coastal areas in the prov-
inces of Skane and Blekinge (Ekman 1922, Anders-
son et. a 1984 and referencestherein). In Blekinge,
colonieswereknownfrom Saltdrna(Ronneby archi-
pelago), Dragsd (Hoby parish) and Tromt6 (Karls-
krona), and possibly they bred also at other sites. It
isunknown when cormorants becameestablishedin
Blekinge, but probably it occurred in the early 19th
century. The distribution of cormorants in Skéne
seemsto havebeen somewhat morerestrictedthanin
Blekinge, and colonies are only known from Lake
Krageholm and Lake Snogeholm. The colony at
L akeKragehol m probably becameestablished some
time during the early 1870s. The total population
within Skéne, and possibly also in Blekinge during
the 19th century, most likely was small, breeding
irregular, and never included any large concentra-

tions similar to present day levels. For example, the
colony at L ake Krageholm contained some 50 pairs
after some years of existence. Two Ph. c. sinensis
shot at Lake Krageholm in April and May 1881
(stored at Lund Zoological Museum) suggest that
breeding cormorants in Skane and Blekinge be-
longed to the subspecies Ph. c. sinensis. At Lake
Krageholm, and probably Skane as a whole, the
cormorants seem to have disappeared at around
1881 dueto destruction of nestsand hunting (Nean-
der 1918). However, Ekman (1922) mentioned breed-
ing at Lake Krageholmssjon still in 1887. When the
cormorant disappeared as a breeding species from
Blekinge is unclear, but colonies may have existed
until theearly 20th century. Information fromVagn-
sb (Hoby parish, Blekinge) (Neander 1918) suggests
that cormorants may have bred therein the cavity of
an old oak-tree until 1909. Nevertheless, probably
no breeding occurred in Sweden after 1909, at the
latest, and the cormorant did not reappear as a
breeding speciesin Sweden until the late 1940s.

Present distribution

The current distribution of Great cormorants in
Sweden, as presented bel ow, coversthe period from
the 1940sthrough 1999. Somedataarealsogivenfor
2000. If not otherwise stated, population size data
arefrom 1999. The number of breeding pairsfor the
different regionsare presentedin Table 1 and colony
sizes in Table 2. Table 3 shows the number of
disturbed and deserted colonies per province. Lega
disturbance of colonies usually means egg pricking
while illegal disturbance smashing of eggs, nest
destruction and killing of young. The size distribu-
tion of deserted coloniesispresented in Table 4 and
thenumber of shot cormorantsreported to the Coun-
ty Administration Boardsis shown in Table 5.

Statusin different provinces

Bohuslan and Halland

Along the Swedish West Coast cormorants com-
menced breeding in 1995. Three small colonies are
currently known to exist: Flatskér (Askims fjord,
Bohuslén, 70 pairs), Soteskdr (Bohudlén, 7 pairs)
and Vendel sbarna (Halland, 58 pairs). Unsuccessful
breeding attempts are known aso from three other
places during 1990s. Fishery related conflicts is a
growing problem along the West Coast, mainly due
to increasing concentrations of non-breeding birds
at summer, and over-wintering birds throughout the
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Table 1. Number of breeding pairs (nests) of Great cormorants Ph. carbo sinensisper year and province, separated
onlakesand coast, in Sweden 1948-1999. Thefar right column (%—99) showsproportion of pairswithin each area.
Populationsutveckling, antal par (bon), for mellanskarv i Sverige 1948-1999. Kolumnen langst till hdger visar

andelen par per omrade.

1985 1986 1987 1988 1989 1090 1991 1092 1993 1994 1995 1996 1997 1998 1999 %99
L akes sjoar

Halland* 6 1 1 22 0 00
Skéner* 107 483 842 1098 1007 1009 1305 1186 1312 51
Sméland*** 10 5 15 45 8 98 04
Ostergotland**** 16 150 211 334 532 668 953 1099 43
Vastergotland 1 3 4 6 6 9 14 27 10 125 9 126 206 08
Lake Vattern 10 12 38 53 180 325 13
Lake Véanern 10 22 48 122 206 272 409 579 797 958 1094 43
Lake Hjalmaren 23 118 163 388 15
Lake Maaren 4 32 6 79 18 379 15
Total inland (Iakes) 1 3 14 28 161 630 1212 1638 1900 2382 3155 3839 4901 192
Charge on % 200 367 100 475 291 92 35 16 25 32 2 28

Coast kust

Bohuslan 26 30 2 4 77 03
Halland 3 ? 4 58 02
Skéne 3 143 680 1028 1234 682 479 663 793 31
Blekinge 1 7 69 183 350 543 700 650 1280 1761 1727 1233 1584 1389 54
Oland 10 62 ? 14 12 199 519 52 2 2 12 <01
Sméland 1785 1861 2452 3098 3027 3878 4577 6654 6468 6841 5964 7443 5846 7027 8403 329
Ostergétiand 280 446 950 1064 1128 1905 2746 2573 2165 1818 1621 1852 72
Gotland 85 390 1005 1035 1221 1776 2587 2943 115
Sodermanland 50 174 263 125 425 664 362 1615 2175 2389 3016 118
Uppland 30 100 200 332 573 1092 1422 56
Gastrikland Sméland 70 0 00
Hasingland 1948 1955 1960 1965 1970 1975 1980 7 32 0 0 12 5 0 00
Medelpad b 75 ? 125 175 337 753 2 38 8 03
Angermanland 3 2 137 300 451 615 24
Vésterbotten 9 <01
Total coast 1785 1861 2469 3447 4616 5414 6450 8849 10577 13898 13766 15877 14234 17571 20676 808
Changeon % 4 33 4 34 17 19 37 20 31 -1 15 -10 23 18

Total coast + Iakes 1785 1861 2470 3450 4630 5442 6611 9479 11789 15536 15640 18226 17389 21367 25577 100
Total changein % 4 33 40 34 18 21 43 24 3 1 17 -5 23 2

*Ottersjon; ** Ellestadsjon, Vombsjon, Ringsion, Rossjon och Ivasjon (+4 |akes with occasional

winter, which are blamed for consuming large
amounts of fish. The colonies of Flatskar and Ven-
delsbarna have been subjected to human persecu-
tion. (Data from: Tommy Jaras, Jan Uddén, and
Anders Hultfelt).

)

Skane

The cormorant re-established in Skéne in 1991.
Colonies were founded both along the coast and in
freshwater. In 1999, coastal coloniesweresituated at
Eskilstorpsholmar (543 pairs) and Gréen (250 pairs),
both in  Oresund Strait. Six freshwater colonies
exist, of which the largest arelocated at Lake Elles-
tadsj6n (708 pairs), Lakelvdgon (410 pairsin 2000)
and Lake Ringsjon (173 pairs). All major colonies
(except for Ringsjon) appear to have stabilised in
size. Conflictswith the commercial fishery are pro-
nounced in several of thelakes. Still, human distur-
bance has been low at the majority of the breeding
sites. (Data from: Gunnar Andersson, Patric Carls-
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breeding); ***Salen, L&en, Vidosten, Bolmen, Késen, Mockeln och Virstadsjon;

son, Hans Cronert, Greger Flyckt, Pauli Kananen,
and NilsKjellén).

Blekinge

By far, the largest colony in Blekinge is located at
Frostensskarv (Ronneby) and contained 1613 pairs
in 2000. The colony establishedin 1987 and its peak
size was reached in 1995. The island of Frostens-
skérv is leased from the private landowner by the
Swedish Ornithological Society to secure undis-
turbed breeding conditionsfor thecormorants. Small
colonies are found also at Eneskérvet, Karlshamn
(17 pairs) and Annaskér, Torhamn (20 pairs). Illegal
disturbancehasoccurred at several of thecoloniesin
Blekinge. In an attempt to hinder settlement of new
coloniesat someislands, potential nesting treesand
shrubs have been cut down and sheep alowed to
graze. It seemsasif these actionshave been success-
ful in terms of reducing or hinder breeding at these
islands. For unknown reasons the eastern part of



Table 2. Number of commorant colonies, per colony-
size category and province/lake in Sweden in 1999.
Antal skarvkolonier per kol onistorlekskategorii Sverige
1999.

101- 501-

1-10 11-100 500 1000 >1001 Total
L akes sjdar
Skéne 1 2 3 1 7
Sméland 3 2 5
Ostergétland 2 5 5 12
Véstergétland 2 1 1 4
Sodermanland 1 1
Lake Véttern 1 3 1 5
LakeVéanern 2 11 1 1 15
Lake Hjdlmaren 2 6 1 9
Lake Malaren 6 8 1 15
Total 20 38 13 2 73
% 27 52 18 3 100
Coast kust
Bohuslan 1 1 2
Halland 1 1
Skéne 1 1 2
Blekinge 2 1 3
Smaland 2 3 3 3 3 14
Oland 2 2
Ostergétland 2 8 5 15
Gotland 1 1 2
Sodermanland 1 7 9 17
Uppland 1 4 5 10
Medel pad 1 1 2
Angermanland 2 1 2 5
V ésterbotten 1 1
Total coast 11 30 25 5 5 76
% 14 39 33 7 7 100
Total inland+coast 31 68 38 7 5 149
% 21 46 26 5 3 100

A further 5 col onies probably exist of which breeding pairsareunkown
(Gotland: 2, Oland: 1, Sddermanland:1, L. Mdaren: 1).

Blekingeisonly sparsely populated by cormorants,
and the popul ation appearsto bewell below carrying
capacity. Overall, conflictswiththefishery appear to
be small inthe area. (Datafrom: Lars Carlsson and
Lars Mollersten).

Smdland

The cormorant re-established as a breeding species at
theisland of Svartdin SouthernKalmarsundinthelate
1940s, after having been absent for more than 40
years. Theexact year of establishment isunknown but
breeding is indicated from 1948 when a flock of
cormorantswasobserved by Bengt Berg near aheron-
ry at Svart6 (Berglund 1956). From 1951, ca 30 pairs
are known to have bred at Svart® (Berglund 1958).

Currently, in terms of number of breeding pairs,
the coastal area of Sméland is the most important
breeding area for cormorants in Sweden. In 1999,
three colonies exceeded 1900 pairs and the total
number of pairsattempting to breed comprised 8400
(34% of the total Swedish population). In 1999, a
total of 14 colonieswerefound on the coast and five
in freshwater. The freshwater colonies are al very
small and included altogether 98 pairs.

Human disturbance is common at many colonies
in Sméland and has conveyed rapid changesin size of
some colonies. Moreover, disturbances have also
contributed to the extinction of colonies, and the
dispersal of individuals over the area. For example,
during thelast fifteen years, no lessthan 17 colonies
have been subjected to human disturbance, of which
10illegally. Ten colonieshavevanished duetoillegal
persecution while 13 (mainly small) colonies are
thought to have been deserted, seemingly without
any clear human disturbance. The most well known
colony destroyedillegally by humansisthecolony at
the idand of G&sb in northern Kalmar Sound. The
wholecolony, consisting of ca3000 pairs, was exter-
minated during the peak breeding season in 1993 by
somelocal peoplewho cut down all the nesting-trees
at the island. Despite extensive human disturbance,
the popul ationin Smaland asawhol eappearsto have
remained strong and the population size has been
fairly constant since 1992. The apparent stability in
population size may partly be explained by the fact
that two colonies with large numbers of cormorants
have devel oped at islands (Norra Sandholmen-Svar-
t6-Toérnholmen and Svartingskér) where colonies
have been undisturbed. Currently, management ac-
tionssuch asegg pricking areallowed at all colonies
except for the protected sitesat Kungsholmen, Norra
Sandhol men-Svart6é-Toérnholmen and Svartingskér.
During the period 1994-2000, a mean of 2065 cor-
morants were reported shot every year. (Data from:
Roger Alman, Kjell Johansson, Sven Johansson,
Tommy Larsson, BoLewander, LarsLindell, Krister
Wahlstrém and Ake Widgren).

Oland

Thefirst documented breeding at Oland occurredin
1989. Until 1999, colonies are known from at least
four sites. Thelargest colony developed at the small
island of Marskéar (L6t) and reached 510 pairs in
1996. However, at around 1996, the nesting trees at
Marskér were cut down by the landowner, and since
then only a few pairs have bred at the isand. An
accurate figure for the current population on Oland
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Table 3. Great Cormorant colonies (includ. 13 solitary pairs) of Sweden 1985-1999. The table shows number of
disturbed (legally/illegally) and deserted colonies per province/lake.

Kolonier av mellanskarv i Sverige (inkl. 13 solitarhackningar) aren 1985-1999. Tabellen visar antalet stérda
(legalt/illegalt) och dvergivna kolonier (pga manskl. stérning/utan synbar ménsklig stérning) for respektive

landskap/g 6.

Province/lake Known colonies  Coloniesin Legaly llegaly Deserted due Deserted Datalacking
1985-99 1999 disturbed disturbed to human seemingly without

disturbance any human dist.

Landskap/sjo Kanda Kolonier Legalt lllegalt Overgivnapga  Spontant Narmare
hackningar 1999 stérda stérda mansklig overgivna uppgift
198599 storning saknas

L akes/sjdar

Skane 12 7 2 4 1

Smaland 8 5 1 2 1

Ostergétland 14 12 1 4 2

Véstergétland 6 4 1 1 1

Sodermanland 1 1

LakeVéttern 5 5

LakeVanern 16 15 1 1 1

Lake Hjdlmaren 11 9 3 2 1 1

Lake Mélaren 19 16 1 1 2

Coast/kust

Bohuslan 3 2 1 1

Halland 3 1 1 2

Skéne 4 2 2

Blekinge 5 3 1 3 1 1

Sméaland 34 14 7 10 9 11

Oland 4 3 1 1

Ostergétland 23 15 5 12 8

Gotland 6 4 1 1

Sodermanland 19 18 1 1

Uppland 11 10 3 1

Géstrikland 1 0 1 1

Hélsingland 4 0 4

Medel pad 2 2

Angermanland 7 5 2

Vasterbotten 1 1

Tota lakes 92 74 6 11 4 9 5

Total coast 127 80 15 31 20 26 1

Total lakest+coast 219 154 21 42 24 35 6

is not available but amounts probably to no more
than some ten pairs. The low population density at
Oland isahit surprising considering the large areas
of shallow water suitable for feeding on the eastern
side of the island. One explanation for the small
number may bethelack of suitablebreedingisiands.
(Datafrom: Lars Lindell).

Ostergétland

In Ostergotland cormorantscommenced breedingin
1988 at Hanskaren (inthe outer mouth of Braviken).
In the 1990s, col onies became established at agreat
number of placesand thenumber of pairsattempting
to breed increased rapidly. Along the coast, peak
numberswerereachedin 1994 (2746 pairs). Withan
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amost exponential population increase of 49% per
year for the period 1990-1994 the population then
decreased (-7% per year) in the period 1995-1999.
In 1999, the coastal population consisted of 1852
pairs distributed over 15 colonies. Freshwater colo-
nies have continued to increase and reached 1099
pairs in 1999. Only one colony has exceeded 500
pairs (Lilla Jarknd with 642 pairs in 2000), but
within Lake Roxen, six coloniesfairly closeto each
other contained 894 pairs in 1999 (521 pairs in
2000). Thefirst freshwater colonieswerefoundedin
1992 and presently colonies are known within four
lakes: Lake Roxen, Lake Glan, Lake Sommen and
LakeTakern. Thecolony at LakeTakern, 10 pairsin
1999, was first established in a quagmire but was
abandoned at an early stage.



Table 4. Size distribution of cormorant colonies in
Sweden 1985-1999 that have been deserted either by
human disturbance or spontaniously.
Sorleksfordelning hos skarvkolonier som évergivits
spontant eller pga ménsklig stérning 1985-1999.

No. of pairs With disturbance Without disturbance

Antal par  Med stérning Utan stérning
N % N %
1-9 4 17 27 77
1099 10 43 5 14
100499 7 30 2 6
500- 2 9 1 3
Total 23 100 25 100

Conflictswith thefishery are pronounced, bothin
freshwater and along the coast. On the coast, more
colonies have been subjected to human disturbance
than el sewhereelsein Sweden. For example, in 1994
(peak year) 55% of al breedings (1635 pairs) were
destroyed, mainly by egg pricking, either legally or
illegally. For the period 1994-1999, an average of
707 (24%) of all commenced breedings were de-
stroyed. Reported shooting includes a mean of 254
(max. 551) cormorants shot per year (1992-1999).
Recently, control measureshaveinvolved alsofresh-
water colonies, and in 1999 and 2000, 2 000 eggs
were pecked each year in Lake Roxen while shoot-
ing numbered 141 and 300 birds, respectively. In
total, along the coast, illegal disturbances have oc-
curredin at least 12 colonies resulting in the disap-

pearance of 8 colonies. Lega disturbances have
involved five colonies. In terms of breeding pairs,
the southern part of the coastal area most likely
containsapopul ationbel ow carrying capacity dueto
systematichuman disturbance. Thisdisturbancemay
possibly have contributed to the strong increase
observed in southern Sédermanland in recent years,
where disturbance has been low. (Datafrom: Goran
Andersson, Goran Hector, Lars Hedenstrém, Lars
Gezelius, Viking Olsson and Lars Svensson).

Vastergétland

Thefirst colony founded inland (after the disappear-
ance of the cormorant in the early 20th century)
probably took place in Lake Ymsen in 1987. This
colony contained ca 135 pairs in 2000. Currently,
Lake Vanern is the stronghold for the species in
Vastergdtland (see below). Recently, breeding at-
temptswithsmall coloniesareknowna sofromLake
Hornborgargon (76 nests), Lake Févren (possible
breeding), Lake Torpasjon and Lake Asunden. Prob-
ably no chickswereproducedinany of thesecolonies
in1999. (Datafrom: Kjell Andersson, NilsEriksson,
Gerard Gautier, Henri Engstrém and Peter Faldt).

Gotland

In 1992, cormorants re-established at the island of
LillaKarlsd with nests placed among breeding guil-
lemots on cliff shelves. A second colony with nests
placed in trees was founded in1995 at L aus Holmar
at southeastern Gotland. Small ground breeding col-

Table 5. Number of shot cormorants reported to County Administration Boardsin Sweden 1992—-2000. Hunting

also occurred at Lake Glan but figures not available.

Antal skjutna skarvar rapporterade till 1&nsstyrelserna 1992—2000. Jakt férekom &ven vid Glan, men siffror g

tillgangliga.
Year Coast Coast Coast Coast Coast L.Krage Lake Lake Lake Lake Totalt
Bohusdn Blekinge Smdland Oster- Uppland holmssg., lvésion  Roxen Hjam- Maéaren
Oland gotland Ellestads. aren
1992 ? 132 132
1993 ? 229 229
1994 788 107 895
95-99: 95-99:

1995 <10/year 1740 157 200 (tot.) 1897
1996 2915 176 132 2 3225
1997 2296 no permit few 2296
1998 153 2739 439 few 3178
1999 100 1548 541 111 141 554 2895
2000 82 2430 478 112 300 511 33 3864
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onies also existed (1998) at Northern Gotland: Ava-
grunn (7 pairs) and Askugrunn (60 pairs). At thetwo
main colonies, population increase has been strong
in recent years although the colony at Lilla Karlsd
now shows signs of levelling off. The Lilla Karlsd
colony contained 2268 pairsin 2000 and that at Laus
Holmar 1120 pairsin 2000. Both coloniesare situat-
ed within protected bird areas. (Data from: Stellan
Hedgren, Bjorn Hjerngvist and Kjell Larsson).

Sidermanland

Inrecent yearscoastal populationsin Sédermanland
have increased considerably in size and during the
period 1995-1999 the number of breeding pairs
increased by 74% annually. The total number along
the coast included 3016 pairs distributed over 18
coloniesin1999. Conflictswiththefishery appear to
below inthearea. Disturbance(legal) isknown only
from one colony. Most colonies are of medium size
and no colony exceeded 500 pairs in 1999. Inland
coloniesexist at LakeM & aren (seebelow) and Lake
Nésnaren, Katrineholm (15 pairs in 2000). (Data
from: Ake Andersson, Henri Engstrém, Bjérn Lun-
dberg, Agne Swenzén and Bengt Soderlund).

Uppland

Intheprovince of Uppland cormorantsbreed only at
scattered localities. Cormorants established for the
first time in the area in 1993 and the area is not
saturated. Current colonies are concentrated in two
main areas. | n the south: Svartldgafjarden — Galnan
— Furusundsleden (five colonies) and in the north,
L 6vstaand Gévle Bays (three colonies). In between
thesetwo areas at | east two small colonies exist east
of Hargshamn (Galtfjarden) but parts of theareaare
not very well censused. The coastal colonies have
increased withan averageof 77% per year duringthe
period 1995-1999. Thethreemost northern colonies
in Lovsta Bay and Gévle Bay were all subjected to
severe human persecution in 1999, and production
of young was probably close to zero at these colo-
nies. Inthenorthernareaconflictswiththefisheryis
currently intense and fishermen blame both cormo-
rantsand seal sto cause damageto thefishery. About
1400 pairs initiated breeding in Uppland in 1999.
(Data from: Martin Amcoff, Henri Engstrém, Lars
Gustavsson and Roland Staav).

Gastrikland
Onecolony initiated breeding ontheisland of Klubb-
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stenarnain 1998 (70 pairs) but failed to produce any
young. This failure was most likely due to human
persecution. No breeding attempts are known from
the areain 1999. (Data from: Per Aspenberg).

Halsingland

Occasional breeding isknown at four islets (Fisket,
Storhdllen, Korvgrund, Remmarharet) during the
period 1993-1998. For unknown reasons, the cor-
morants have failed to establish permanent colonies
withinthearea. Thecolonieswereall very small and
never reach morethan afew pairseach. (Datafrom:
Mats Axbrink).

Medel pad

The first documented breeding occurred in 1993.
Currently two coloniesexist at Rodskéret (Tynderdd
parish, 82 pairs) and Skallandsskéret (an islet near
Rodskéret, 5 pairs). (Datafrom: Lars Olausson).

Angermanland

Breeding is known from at least seven sites during
the period 1994-1999. The two largest colonies at
Gnéaggen (282 pairs) and L angskarsklubb (301 pairs)
are found on rocky islets surrounded by fairly deep
water. (Data from: Kurt Holmqvist).

Vasterbotten

One colony consisting of nine pairs established on a
rocky islet (Rémsel 6grundet) in 1999. No breeding
occurred at this site in 2000. This colony probably
was the most northern breeding site ever for Ph. c.
sinensis in Sweden. (Data from: Urban Grenmyr).
However, in 2000, a colony holding 31 pairs was
established in Finland in thefar north of the Bothni-
an Bay. Most likely these cormorants belong to the
sinensis subspecies (Timo Asanti, Finnish Environ-
mental Institute, pers. comm.).

Statusin major lakes

Lake Vanern

LakeVanernisthelargest lake in Sweden (570,000
ha). In 1989, cormorants established for the first
time at the small idet of Ruskskér near Lurdn.
Currently (2000), 17 fairly evenly distributed colo-
nies containing 1140 pairs are found over the lake
except in the north-eastern part (i.e. Dalbosjon). All
colonies but one are small and consist of less than



150 pairs. The largest colony is situated on western
Kallandsod (620 pairs) and is the largest genuine
freshwater colony in Sweden. The population in-
crease of Lake Vanern has declined from a yearly
averageof 99%in 19901994 to 33%in 1995-1999.
Conflicts with the fishery are intense in many parts
of the lake, particularly in the south-eastern part.
Bite-marks on fish inflicted by the cormorants in
fyke and gill nets are common problems. However,
reports of human disturbance at coloniesarefew. In
an attempt to locally reduce cormorant breeding
output, and thus damage to the fishery, local author-
itiesin collaboration with fishermen and ornitholo-
gists treated eggs with paraffin oil at the colony of
Dagskar, Kinneviken, in 1999 (L andgren 2000). The
effort, which also included afollow-up of other bird
species and neighbouring cormorant colonies, will
be evaluated first within a few years time. (Data
from: Thomas Landgren).

Vattern

Cormorantsstarted breedinginLakeV étternin 1994
at the rocky idlet Jungfrun. The colony decreased
from 25 pairsin 1999 to one pair in 2000. Currently,
thelargest colony islocated at theisland of Erkerna
in the outer Motala Bay and nests are placed in
mature forest. The colony held 220 pairsin 2000. In
1999, atotal of five colonies were found in Lake
Véttern of which three colonieswere situated in the
MotalaBay areaand two coloniesin thevery north-
ern part of thelake. Conflictswith thefishery appear
to below in the area and there are no reports of any
human disturbancewithin any of thecolonies. (Data
from: Lars Gezelius and Ola Strand).

Hjalmaren

Cormorants settled in Lake Hjdmarenin 1996. The
population increase was rapid, and in 1999 the
population consisted of 388 pairs distributed over
nine colonies. All colonies except one (Pjukstenar-
na, 172 pairs, 2000) contained |essthan onehundred
pairs. At the moment, conflicts with the fishery are
intense and damage to fish in fishing gears is the
largest problem. Five colonies have been subjected
to human persecution of which two illegally. In
autumn 1999, fishermen and hunters, with permis-
sionfromlocal authorities, organi sed common hunt-
ing with the aim of reducing the overall number of
cormorants. Hunterswerespread out over largeparts
of the lake, including islets and popular roosts, and
atogether 554 cormorants were shot. This large-

scale hunting procedure was repeated in 2000, this
time involving more than 100 hunters at each time
during three occasions. With the same hunting pres-
sure 242, cormorants were shot on 21 August, 80
cormorantson 28 August and 61 on 1 September. In
total 750 birdswere allowed to be shot in 2000. The
huntersnoted that the cormorantsbehaved different-
ly at the three hunting occasions, e.g. some cormo-
rants were very shy whilst others were not, indicat-
ing birds of different origin. This hypothesis of
different origin was confirmed also by ringing re-
coveries. (Data from: Ola Strand, Bo Andersson).

Malaren

Cormorants commenced breeding in Lake M aren
in 1994 and the population reached 379 pairs in
1999. The colonies show many similarities with
those of Lake Hjdlmaren. For example, cormorants
nest only in trees and the colonies are distributed
over many (16) and small colonies. The largest
colony is situated at the island of Grénsd and con-
tained 110 pairsin 1999. Human disturbance hasnot
been documented in any of the colonies. However,
the nesting-trees were cut down on the small island
of Bogstenen (Galten) where three pairs bred in
1998. The cormorants did not return to the site in
1999. Legally organised hunting (cf. Lake Hjal-
maren) was carried out in late August to early Octo-
ber 2000 at six occasions, and atotal of 33 birdswere
shot (300 birdswere allowed to be shot) (datafrom:
Gillis Aronsson, Thomas Pettersson, Roland Staav
and Pekka Westin).

Discussion

Historic populations

Archaeological dataindicate that the Great Cormo-
rant has along history in Sweden and inhabited the
Baltic region since the last ice-age. Although the
precise geographical distribution and the numerical
abundance of these cormorants cannot be deter-
mined, itishighly probablethat the popul ationsseen
today are larger and cover awider areathan at any
time before. When the former breeding subspecies
Ph. c. carbo became extinct and replaced by present
day Ph. c. sinensis is unknown, but the youngest
remains of Ph. c¢. carbo found at archaeological
excavations are from ca 800 — 975 AD (nestlings)
and for adults ca 1300+50 AD (Ericson & Hernan-
dez Carrasquilla1997). It seemsthereforeto methat
breeding populations of carbo must have become
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extinct at the earliest around 1000 AD, and no later
than calate 1600AD. Thecormorantsobserved (and
also shot) by Rudbeck in the late 17th century most
likely were Ph. c. carbo, coming from the coast of
Barents Sea or the White Seawhere this subspecies
breeds. The occurrence of breeding Ph. c. sinensis,
for thefirst timein the early 19th century, indicates
a minimum time period of at least 100-200 years
when most likely no cormorants bred in Sweden.

In the early 19th century Ph. carbo sinensis be-
came established probably for thefirst timein Swe-
den. Cormorantsestablished a soin Denmark around
thistime (Jespersen 1949 in Berglund 1958). In the
19th century the population of Ph. c. sinensis of
southeastern Sweden appears to have been small.
Did the low population size depend on natural lim-
itations or was the population kept low by hunting
and/or human persecution? That question cannot
safely be answered, but according to e.g. Nilsson
(1858) and Neander (1918) (some) people hosted a
very negative attitude towardsthe birds, and actions
against the cormorants appear to have been frequent
and organised. For example, the colony at Lake
Krageholm disappeared in the early 1880s due to
human persecution (Neander 1918). Probably, the
population was prevented from expanding due to
repeated hunting and human persecution. At aEuro-
pean level, most of the few existing colonies during
the 19th and early 20th century in the Netherlands
and Denmark were subjected to human persecution
(Zijlstra & van Eerden 1989; Gregersen 1989). Al-
though the existing information being fragmentary,
human persecution presumably was an important
factor in determining cormorant number and distri-
bution, and probably also was the main factor re-
sponsible for the disappearance of the cormorant as
a breeding species in Sweden sometime in the late
19th or early 20th century.

Recent population devel opment

The recent history of the cormorant in Sweden
begins at Svart6 in southern Kalmar Sound where
cormorants became established in the late 1940s
(Berglund 1956, 1958). How the colony was found-
ed has been debated, and it has been proposed that
the colony resulted from an introduction of cormo-
rant eggs taken from Denmark and placed in heron
nestsat Svartd. However, sinceno evidence seemsto
exist for thistheory, other than oral reports, itismore
realistic to think that the cormorants established
spontaneously at Svartd. The latter explanation is
supported by a correspondence in time with the
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founding of Svart6 (and Danish cormorant colonies)
and large numbers of cormorants driven away from
a colony at Rugen in Germany during the 1940s
(Jonsson 1977).

The cormorant colony of Svartd remained small
for alongtime. The slow increase of the colony may
partly beexplained by hunting, and every year about
a third of the cormorants at the colony were shot
(Edling Olsson pers. comm.). The hunting came to
anendin 1965, whenthemanor got anew tenant who
was less hostile towards the cormorants (Edling
Olsson pers. comm.). Interestingly, also after hunt-
ing a Svartd had ceased, the rate of population
increase continued to below for morethan adecade,
and obviously other factors than hunting must have
been responsiblefor the slow increase of the colony.
Alsothecolony at Gaso in Northern Kalmar Sound,
establishintheearly 1960s, remained small for more
than two decades before it went through a rapid
population development. Until 1986, Svartdé and
Gaso were the only cormorant coloniesin Sweden.
A dramatic change in the population development
occurred at around the mid 1980s when the popul a-
tion suddenly increased dramatically in size. For
example, between 1986 and 1987, the population
rose by 33% and new colonies were founded in
Blekinge, Vastergttland, the year after also in
Ostergotland, and at several sitesin Sméland (Tables
1 and 2). The population increase continued to be
high until 1994 (mean annua increase 31%), but
then the population in the core areas started to
fluctuate about an even level. The observed increase
inthetotal population size occurring after 1994 can
toalarge extent be ascribed to anincreasein several
of theinland lakes, at two sites at southern Gotland
and the establishment of colonies along the coast
from S6dermanland and northwards. During the
period of exponential increase(i.e. 1986t0 1994) the
number of pairsincreased from 1861 to 15,536 pairs
(Table 1). During the same time period, the number
of coloniesincreased from twoto forty-six. Littleis
known about the mechanisms behind colony forma-
tion. However, in general, it is obvious that new
colonies formed long before “core” colonies were
saturated, and sometimesat along distancefromthe
colony of origin. At about 1994, cormorants had
reached most of its present range.

Present population

The current (1999) number of great cormorants
breeding in Sweden comprises 25,200-26,000 pairs
distributed over ca 154 colonies. This means that



Sweden currently holdsabout 25% of thetotal north-
western European population of Ph. c. sinensis.
Except for Sweden, themain countriesof northwest-
ern Europe holding large cormorant populations
include Denmark (42,000 pairs), the Netherlands
(20,000 pairs) and Germany (15,000 pairs) (in 2000).
Countries holding smaller, but increasing popula-
tions, include Poland (ca 14,000 pairs), the Baltic
States (ca 7,400 pairs) and Finland (336 pairs) (in
2000). During the 1990s the popul ation size within
the core areas of the Netherlands, Denmark, Germa-
ny and southern Sweden seem to have reached an
upper limit, and now fluctuate in numbers.

The present distribution of the breeding popula-
tion of the Great Cormorant in Sweden is more or
less contiguous along the whole south Swedish
Baltic Sea coast from Blekinge in the south to
northern Sédermanland in the north. From Uppland
and northwards there are large gaps in the distribu-
tion and most coloniesare small. The reason for the
low abundance along the Bothnian Gulf coast (<3%
of the total Swedish population) may be linked to
unfavourableforaging conditionsand climate. Inthe
early 1990s, cormorants attempted breeding on at
least fifteen sites a ong the Bothnian Gulf, but only
two coloniesgrew to considerable size (ca300 pairs
each), whereas seven colonies disappeared after
only some years of presence.

For unknown reason the Swedish west Coast has
not beeninhabited by other than somefew and small
colonies. Thisisabit surprising since large number
of cormorants use the area for feeding during the
winter (Bengtsson 1999). The absence is probably
not related to marine salinity because Ph. c. sinensis
obviously breed successfully inthe marine environ-
ment in Denmark.

Cormorants settled inland, probably for the first
timein 1987. During the 1990s growth and dispersal
of inland populations have been rapid. For example,
in 1995, 12% of the total population bred in lakes
versus 19% in 1999. The cormorants seem to prefer
the larger lakes, and currently, 45% of the inland
colonies are located in the four large lakes of Swe-
den: Véttern, Vanern, Hjdmaren and M aren. Oth-
er important breeding areas include lakes at Skane
(27%) and Ostergétland (22%). Noinland colony is
known to exist north of latitude 60°N, probably
partly because of thelong period of ice-cover which
makesit difficult for thebirdsto accomplishthelong
breeding cycle. Colony size differs much between
areas. Thelargerst colonies (1 500-3 000 pairs) are
found in Blekinge (1), Kamar Sound (3) and on
Gotland (1). Thelargest colony in Europe, located at

Katy Rybackie Gulf of Gdansk, contained ca 8000
pairs in 2000. The main factor determining colony
sizes is probably related to the productivity and
amount of food availableto the cormorants near the
colonies (van Eerden & Gregersen 1995). Human
disturbance may also affect colony size.

The total number of Great Cormorant colonies
known to have existed during the last fifteen years
amountsto 215. At least thirty-five of these colonies
arethought to have been deserted seemingly without
any clear human disturbance. Most (77%) of the
colony sitesthat have been abandoned spontaneous-
ly had less than ten breeding pairs (Table 4), and
usually cormorants bred at the site only for a few
years, at most five years.

Factors behind the population devel opment

Several factorsare though to have contributed to the
recovery and strong increase of Ph. c. sinensis dur-
ing the last decades. For example, recent studies
indicate an exceptiona high survival of immature
and adult birds during the period of strong increase
(i.e.1970-1990), and in Denmark it was shown that
first year survival wasmuch higher (0.42-0.75) than
for the fairly stable population of Ph. c. carbo
breeding along the Norwegian coast (0.19-0.38)
(Frederiksen & Bregnballe 2000).

The success of the Great Cormorant in Europe
shows many similaritieswith theclosely related and
equally successful Double-crested Cormorant Pha-
lacrocorax auritus of North America (Hatch 1995).
Protection is thought to have played a central role,
and the European population of sinensis began to
increase after the species had been protected in the
Netherlandsin 1965. |n Denmark the cormorant was
givenpartial protectionin1971andfull protectionin
1977. In 1980, the Great Cormorant was given full
protection in al the member states of the European
Union according to the EU Birds Directive. In Swe-
den, beforethe EU associationin 1995, therewasan
open hunting season from 21 August to 28 February.
This hunting, however, probably had little effect on
the population since a majority of the cormorants
hadleft Swedenfor their winter quartersat that time.

During the last century many aquatic systems
have been strongly influenced by human activities,
such as nutrient leakage from agriculture, emission
of acidic substances from industry and traffic, fish
farming, canalisation to avoid floods, and dams to
produceel ectricity etc, and hencecontributedto e.g.
eutrophication, pollution and acidification. Howev-
er, some of theseinfluences have undoubtedly been
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favourableto the cormorants. For example, eutroph-
ication may have lead to changesin composition of
fish communities and increased productivity (Pers-
son et. a 1991). High productivity means morefish
availabletothecormorantsand compositional chang-
es means a trend towards larger populations of e.g.
perch Percafluviatilis, ruff Gymnocephaluscernua,
roach Rutilus rutilus, bream Abramis brama and
other cyprinids which are easy to exploit for the
cormorants (De Nie 1995, van Eerden & VVoslamber
1995). Cormorants do well also because of fish
farming, which has increased considerably in Eu-
ropeand NorthAmerica(Glahn et. al 2000) in recent
decades. In Europe, carpistheprincipal species, and
fishpondsarefrequently utilised by foraging cormo-
rants which may sometimes cause substantial eco-
nomiclossesto thefishermen (Osieck 1991). Fish at
fishponds appear to be particularly vulnerable to
cormorant predation during the winter, and cormo-
rants breeding in Sweden presumably benefit by
good foraging conditionsat fishpondsin connection
withtheir migrationthrough Europe. Inrecent years,
increasing concentrations of cormorants have been
observed over-wintering in South Swedish waters
(Bengtsson 1999). This may be due to saturation in
traditional over-wintering areas (Suter 1995a), but
possibly aso related to improved foraging condi-
tions, and less severe winter climate in northern
aress.

The effect of hunting and human disturbance

Probably few other birdsin Sweden have in recent
years been subjected to more intense persecution
than the cormorant. Illegal actions have been fre-
guent and involved destruction of eggs, killing of
young and deliberate disturbance at potential breed-
ing sites. For example, during the period 1985—
1999, atotal of at least 42 colonies (19%) were sub-
jected to occasional or repeated illegal actions (Ta-
ble3). Of these colonies, 23 arethought to have van-
ished due to persecution. In 19 casesillegal actions
haveinvolved birdsbreeding within protected areas.
Moreover, the actual amount of illegal actions prob-
ably is higher than shown here, since less severe
actions probably only rarely are observed. Lega
mesasuresto control cormorantshaveinvol ved shoot-
ing of birdsat or near standing fishing gearsand egg
pricking at colonies. Up to now egg pricking is
known to be carried out in at least 19 colonies, and
reported shooting involved between 895 and 3864
birds per year (1994-2000) (Table 5).

For many years, management actions against cor-
morants have been most intense in the provinces of
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Smaéland and Ostergotland. However, with expand-
ing cormorant populations legal and illegal actions
have increased, and permits to shoot cormorantsin
order to protect fishing gearsand fish therein, and/or
egg pricking are currently issued by 11 of 16 loca
authoritieswhere cormorantsbreed. Nosimplerela-
tionshi p exi stsbetweentheamount of damage caused
by cormorantsto the fishery and the measurestaken
against cormorants (see also Engstrom 1998).

Modelling the effect of hunting on population size

How would cormorant popul ations have devel oped
if no hunting or other actionsagainst the cormorants
had taken place? Probably the best information
currently available comes from population models.
These models aim at studying the interaction be-
tween hunting and density-dependenceinregulating
population sizes. Frederiksen et a. (2001) studied
the effect of hunting on thewhole North-west Euro-
pean cormorant population and modelled different
scenarioswithvarying assumptionsabout thestrength
of density dependencein adult survival and propor-
tions breeding. The most well-supported scenario
indi catesthat theeffect of hunting at the present level
(17,000 cormorantsreported shotin 1998/1999) was
small (<10% reduction in population size when at
equilibrium). In this model the total European pop-
ulation consisted of 500,000 individuals (100,000
pairs). However, when shooting was increased to
65,000 birdsper year acritical level wasreached and
the population started to decreasein size. Converted
to the Swedish situation, an estimated 127,000 indi-
viduals (25,600 pairs times a correction factor of
4.7-5.2 equals 120,000-133,000 individuals), the
critical level (13%) appearsat 16,000— 17,000 birds
shot per year. Intheir model Frederiksenetal. (2001)
used values from a stable population, while the
actual number needed to be shot to stabilise or to
decrease bird numbers in an expanding population
(such asin Sweden) would probably be even higher.
Data from Sweden indicate that hunting in no year
probably have exceeded 4000 shot cormorants (Ta-
ble 5). Hence, it seems as if the local reductions
carried out, in terms of number of shot birds, so far
can have had only amarginal effect when thewhole
Swedish population is taken into account.

Effects on a regional level

What do we know about the effects of hunting and
egg pricking on populationson aregiona scale?ltis
obvious that the colonies subjected to human inter-



ference in many cases are severely affected. For
example, of five known sites where cormorants
nested in trees and the treeswerefelled, the cormo-
rantsdid not return, or returned only with somefew
pairs in the following year(s). However, when cor-
morants nest on ground and eggs are picked, the
cormorants seem to be more reluctant to leave their
sites (at least so for old colonies) and cormorants
sometimes continueto usethe sitesfor several more
years. However, when colonies are subjected to
repeated disturbance, year after year, numbers are
usually much reduced and sites finally abandoned
(e.g. the idands of Bockskéar and L. Gjusbadan in
Ostergétland).

What happens to birds that are forced to leave a
former breeding site, for examplewhen nesting trees
have been cut? In the case of the colony at Gaso
(exterminated when holding ca 3000 pairs), most
birds seem to have switched to other neighbouring
colonies. Thisis supported by the fact that the total
number of breeding pairs within a radius of 20 km
from Gaso changed only marginally when countsare
compared for the years before and following the
destruction. In 1992, 2971 pairsbred at four colonies,
in 1993 (theyear of destruction), 2855 pairsat seven
colonies, and in 1994, 2776 pairs at six colonies.

Inrecentyears, largeground-breeding colonieson
theidetsof Millgrunden, Mannegrund and Sodreskér
in Northern Kalmar Sound have repeatedly been
destroyed (legally) through egg pricking. In 1999, a
colony at the nearby island of Pata Eneskér in-
creased considerably in sizefrom 185 pairsin 1998
to about 2100 pairs in 1999. The most probable
cause behind this sudden and strong increase is
movements of birds from the disturbed colonies.
Theaboveexample, and experiencesalsofrom other
colonies, indicate that disturbance or measures to
control cormorantslocally by egg prickingin gener-
a only have had small effects on population size
withinregions. In somecases, disturbancemay even
have contributed to accel erated dispersal of colonies
(e.g.thecolony Gast). Inthelight of present actions,
it seems asif the cormorants, when disturbed, most
likely will moveto another site, aslong asthere are
some protected and/or undisturbed sitesavailableto
them. Only when such safe sites are limiting to the
birds (or when cormorants are regulated by other
means, e.g. by food availability) the number of birds
within a region could be expected to level off or
decline. At present, cormorantsin Sweden appear, in
general, not to be limited by the amount of suitable
sites for breeding, and when disturbed cormorants
can, more or less freely, move to other sites.

Thus hunting and egg pricking seem to have had
only small effects on population size. Moreover,
when areas with low disturbance (e.g. the coastal
areas of Skane and Blekinge) are compared with
areas with extensive disturbance (e.g. the coasta
areas of Sméland and Ostergétland), populations
stabilised at about the sametime (1995-1996, Table
1), and most likely other factors than hunting and
disturbance are responsible for the stabilisation in
popul ation numbers.

Conclusion

Thespectacul ar popul ation devel opment of the Great
Cormorant in Sweden during the last fifteen years
has now partly come to a halt. However, in Lake
Maélaren, Lake Hjdlmaren and some coastal areas
including the provinces of Sédermanland and Upp-
land, cormorant numbers continue to increase at a
high rate. The population, which currently covers
most of South Sweden (except for a sparse occur-
rence on the west Coast), and some scattered colo-
niesa ongthecoast of theBothnian Gulf, isvigorous
and no obviousthreat appearsto exist at themoment.
Theactionscurrently carried out to limit population
sizes are small in relation to amount of actions
needed, according to a population model, to de-
crease cormorant numbers. Since problems related
to cormorants generally are largest during the sum-
mer (i.e. damageto fishin fishing gears), | consider
present actionsto reduce cormorant numbersto beof
limited value. This is because cormorants are very
mobile at this time of the year and birds that cause
damage to fishery only partly comes from local
populations.

Finaly, it is important to continue to follow the
population development in the different regions, to
study the effects of control measures (bothlegal and
illegal) on population sizes, and to develop non-
lethal methodsto reduce cormorant induced damage
to fishery.
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Sammanfattning

Forekomsten av storskarv Phalacrocorax carbo i
Sverige med sarskilt tonvikt p& den sentida popula-
tionsokningen

Som f&andrafégelarter har det svenska bestandet av
mellanskarv genomgatt en anmarkningsvard popu-
| ationstillvaxt och spridning under senarear. Popula-
tionsutvecklingen har varit sd kraftfull att bestandet
idag, med stor sannolikhet, ar stérre och técker ett
vidare geografiskt omréden @n nagonsin tidigare i
historien. Storskarv av rasen Phalacrocorax c. carbo



har funnitsi Ostersjdomrédet sedan minst 9000 &r —
och férmodligen &ven héackat hér under storre delen
av den tiden. Nar exakt storskarven férsvann som
hackfagel och ersattes av nuvarande mellanskarven
Ph. c. sinensis gér inte att faststalla. Olaus Magnus
(1590) antyder att skarven (mellan-) majligen hack-
ade i landet, men varken Carl von Linné eller Olof
Rudbeck d.y. omndmner hackande skarvar. Arkeol o-
giskt material som indikerar héckande storskarv &r
som yngst fran 900-talet. Fran omkring borjan av
1800-talet finns sakra belégg for hackande mellan-
skarv i Skane och Blekinge. De smaoch geografiskt
begrénsade populationerna i Skane och Blekinge
utsattesregel méssigt for sabotage. Dettamotverkade
troligen spridning och mot slutet av 1800-talet, eller
m&jligen ndgot senare, forsvann arten som hackfagel
i Sverige. Mansklig forfoljelse berdrde bestanden
kraftigt &ven i andra delar av Europa och antalet
skarvar forblev under 1&ng tid mycket litet. Mot sl utet
av 1940-talet borjade skarven anyo hackai Sverige
pa Svartd i Sodra Kalmarsund. Uppdykandet pa
Svartdé sammanfaller val i tiden med borttvingandet
av en koloni p& 6n Riigen i Tyskland samt expande-
rande skarvbestand i Danmark. Fram till och med
1965 utsattes Svarttskarvarna for liten men begran-
sad jakt. Méarkligt nog, &ven langt efter det att jakten
upphorde, forblev tillvaxten mycket 1&g — och rimli-
gen maste dven andra faktorer &n jakt spelat roll for
populationsregleringen.

Sa sméningom, med starkt naturvardssyn, gavs
skarven ett 6kat skydd i delar av Europaoch fridlys-
tes i karnomradena i Nederlanderna (1965) och
Danmark (1971). Ar 1979 gavs skarven ett omfat-
tande skydd genom att arten uppfordes pd EU:s sa
kallade Fégel direktiv. Det vasteuropei ska bestandet
bestod da av ca 5000 par Vid sidan om skydd antas
forbattrade fodoforhallande varit avgoérande for
skarvbestandets gynnsamma utveckling. Detta har
skett bl.a. genom ett 6kat antal fiskodlingar, upp-
damningar och kanaliseringar och av floder, samt
eutrofiering — faktorer vilka bidragit till rikare och
for skarvarna mer | attexpl oaterade fiskbestand.

| Sverige var bestdndstkningen sarskilt kraftfull
mellan 1986 och 1994 (31% per &) och antalet par
okade fran 1800 till 15.500. Efter 1994 har en
uppbromsning skett i karnomréden i Skéne, Ble-
kinge, Smaland och Ostergétland. Kring mitten av
1990-talet n&dde skarven i princip sin nuvarande
geografiskautbredning. Under andrahal vanav 1990-
talet har okningen fortsatt att vara kraftig i glest
besatta och perifera omraden, d.v.s. kustomraden i
Sodermanland, Uppland och Gotland samt i flera
ing6ar. Ar 1999 hade besténdet stigit till ca 25.600

par fordelade pa ca 154 kolonier (inkl. fyra solitar-
héackningar). De storstakoloniernafinnsi dstraBle-
kinge (Frostensskarv 1613 par 2000), i Kalmarsund
(Svartd/Tornholmen/N Sandholmen 2303 par, Svar-
tingské&r 1900 par och Pata Eneskér 2100, samtliga
1999), och pAGotland (LillaKarls 2268 par 2000).
Storsta genuina sotvattenskolonin finns i Véanern
(627 par, Kalandso, 2000).

Efter att Sverigeblev medlemi EU 1995 upphdrde
den allménna jakten pa skarv. Lansstyrelserna kan
dock bevilja undantag frén det generellajaktforbu-
det enligt Artikel 9 i Fageldirektivet. Pa grund av
Okade populationstétheter och de skador skarven
anses orsaka pa fisket, och skador i vissa fall pa
naturmiljon, till ater ett flertal |ansstyrelser (11 av 16
med hackande bestdnd av skarv) skyddsjakt idag i
nagonform. Mest omfattande har jakten hittilIsvarit
i kustomraden i Sméland och Ostergétland, men i
takt med att besténden okat har jakt paskarv kommit
att beréra allt fler omraden. Exempelvis har omfat-
tande jakt bedrivits i Hjdlmaren under 1999 och
2000. Utover legal jakt & skarven utsatt for omfat-
tande illegal forfoljelse framst genom sabotage pa
skarvarnas hackningsplatser. Till exempel, mellan
1985 och 1999 utsattes inte mindre &n 17 kolonier i
Kalmar |&n for stérning varav 10 illegalt. | Oster-
gotland var motsvarande siffra22 varav 17 illegalt.
Den mest omtalade stérningen agde rum 1993 pa
Gaso i NorraKalmarsund da nagra upprordayrkes-
fiskare sgade ner samtliga botrad med omkring
3000 hackande par. Hur stor paverkan storningar
haft palokal abestdnden &r svarbedomt da stérning-
arnas omfattning i mangafall inte varit mgjliga att
kvantifiera. Likasa ar kunskapen om téathetsregle-
rande mekanismer pa populationsniva begransad.
Popul ationsutvecklingen for de olika omradena an-
tyder dock att p&verkan varit férhéllandevis liten. |
flerafall finnstydligaindikationer pd att skarvarna
vid stérning(ar) flyttat till narliggande kolonier och
paborjat hackning dar.

Frederiksen et al. (2001) har anvant en popula-
tionsmodell for att studera effekterna av jakt pa
populationsniva och forst vid en avskjutning av
omkring 13% naddes en kritisk grans och bestandet
borjade minska. Omraknat till det svenska bestan-
det, omfattandeen sommarpopul ationav ca120.000—
133.000 individer, kravs en arlig avskjutning av
minst ca 16.000-17.000 individer for att |angsiktigt
minskabestandet. Den rapporterade jakten av skarv
i Sverige har inget & overstigit 4000 faglar och
effekterna av nuvarande jakt ar troligen sma D&
problemen med skarvar generellt & storst under
sommaren (skador pafisk i redskap) & min bedém-

169



ning att atgarder for att begransa hackande bestand
(i formav &ggprickning ochjakt) vanligen &r av liten
betydel seeftersom deféglar som orsakar problemen
delvis harrér fran andra bestdnd. Populationsut-
vecklingen i Sverige under de senaste aren antyder
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att besténdet som helhet nu & nara méttnad. Om-
kring en fjardedel Nordvasteuropas mellanskarvar
hackar i Sverigesom néast efter Danmark (42.000 par
2000) har flest héackande skarvar i Europa.
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L arge gulls as predator s of passerine landbirds migrating acr oss

the southeastern North Sea

VOLKER DIERSCHKE

The predation by large gulls on passerines migrating
across the southeastern North Sea was studied on the
offshoreisland Helgoland throughout 1999; 15,307 pellets
of Herring Gull Larusargentatusand Great Black-backed
Gull L. marinus were examined. The main prey was fish
and crustaceans, but during migratory seasons of passer-
ines(Marchto May, August to November) up to 7% of the
pellets contained remnants of passerines (mainly thrushes
Turdusspp. and StarlingsSturnusvulgaris, but few species
of <50 g body mass). For half-month periods, the number
of pelletscontai ning passerinescorrel ated with thenumber
of passerines stopping over on Helgoland for both size
categories of <50 g and >50 g. Pellets containing passer-

Abstract

ineswere mainly found during weather conditionsfavour-
aplefor migration, whenmany birdswereal oft, rather than
during adverse conditions. Based on the number of large
gulls present, an estimated 5200 passerines might have
falen victim to gulls during the year. Although some
passerines may be scavenged rather than captured, gulls
must be important potential predators for passerines mi-
grating across the sea.
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Introduction

Strategies of migratory bird flight are often dis-
cussed regarding the energy cost of the flight, e.g.
distances between stopover sites or migration in
relationtoweather situations (Alerstam 1990, Piers-
ma& van de Sant 1992, Klaassen & Biebach 2000).
Another important factor during migrationispreda-
tor avoidance which may cause birds to migrate at
night or at high altitudes. Migration along coastlines
is thought to be risky because many raptors also
concentrate along coastlines during their own mi-
gration (Ulfstrandetal. 1974, Aborn 1994). Raptors,
especially falcons, also hunt migrating passerinesat
sea, either based from coastal islands (Eleonora’s
Falcon Fal co el eonorae) or occasionally duringtheir
own migratory flight (e.g. Merlin Falco columbar-
ius) (Walter 1979, ownobs.). When crossing stretch-
es of sea, passerines may also fall victim to gulls
whichareoften seentoattack migrants(summarized
by Macdonald & Mason 1973, Glutz von Blotzheim
& Bauer 1982, and hunting method described by
Alerstam 1990), leading to the assumption that this
kind of food acquisition is commonly occurring in

Great Black-backed Gulls Larus marinus and Her-
ring GullsL. argentatus during migration of passer-
ines(Vauk & Priter 1987). Based ontheseincidents
and on observationsof passerinesascendingto high-
er flight altitudesduring seacrossingsat dawn, gulls
are supposed to be the most important passerine
predatorswhen crossing seas (Macdonald & Mason
1973, Bourne 1980). In a study addressing which
factors influence stopover decisions during the mi-
gration across an ecological barrier (German Bight,
North Sea), predation wasthought to be of consider-
able importance (Delingat & Dierschke 2000). In
this context the extent of passerine predation by
gullsduring the crossing of thisstretch of seacanbe
assessed by examining a large sample of pellets
produced by Herring and Great Black-backed Gulls
on the offshore island of Helgoland throuhgout the
year.

Methods

Theidand of Helgoland (1.5 km?) issituated 43 km
off the German Wadden Seacoast (54° 11' N, 07° 55'
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Table 1. Monthly average numbers of large gulls counted on Helgoland during spring tides (every 15 days) 1992—
1998 and maximum numbersin 1999 (I nstitut fir Vogel forschung unpubl. data). Datain addition to the bi-weekly
counts are included also for the Lesser Black-backed Gull.

Manadsvisa medelvarden av antal et stérretrutar raknade pa Helgoland vid springflod (var 15:edag) aren 1992—
1998 samt maximiantal 1999 (Institut fir Viogelforschung opubl. Data). Data utéver fjortondagarsrékningarna

presenteras aven for silltrut.

Jan Feb Ma Apr May Jun dul Aug Sep Oct Nov Dec
Herring Gull 1992-1998 963 1137 1017 924 564 510 477 665 902 11731525 1499
Grétrut (SD) (779) (589) (615) (412) (177) (138) (117)  (97) (209) (605)(820) (880)
Larus argentatus 1999 527 1403 896 985 308 330 445 650 599 2203 510 410
Great Black-backed Gull  1992-1998 686 385 142 345 242 520 484 1362 1957 986 970 972
Havstrut (SD) (742) (219) (110) (158) (37) (282) (175) (453) (443) (339)(440) (649)
Larus marinus 1999 163 214 93 132 109 210 425 582 970 1140 264 262
Lesser Black-backed Gull  1992-1998 1 2 25 90 112 158 421 731 348 66 4 5
Slltrut (SD) 2 (2 (29) (53) (58) (42) (297) (546) (231 (74 (B (12
Larus fuscus 1999 1 6 11 50 40 132 100 360 150 90 3 1

E). About 200 pairs of Herring Gulls breed on
Helgoland, and in addition several thousand other
large gulls are present on Helgoland during the
nonbreeding season (Table 1). Herring and Great
Black-backed Gulls, and few Lesser Black-backed
Gulls Larusfuscusroost on piersof atotal length of
7 km. From 22 January to 14 December 1999, atotal
of 15,307 pellets of large gulls were examined on
seven piers visited on average every five days. The
smaller pellets of Kittiwakes Rissa tridactyla were
not considered in this study.

Pelletswere classified according to their predom-
inant kind of prey based on the largest proportion of
visible remnants (see Table 2). Most pellets consist-
ed of only one kind of prey, and this was especially

true when birds had been eaten. When containing
remnantsof birds, pelletswereexamined moreclosdly
and prey species were determined as precisely as
possible by feather coloration, bill and feet. For
further calculations, passerines were grouped into
small (<50 g body mass) and large birds (>50 g). In
the latter group, Starlings were sometimes treated
separately because their seasonal pattern with large
post-breeding assembl agesof juvenilesdiffersmuch
from other passerine migrants.

Results of pellet examination were compared to
the sum of resting birds counted or estimated on
Helgoland daily, and to those trapped in astandard-
ized program in the trapping garden of the Vogel-
warte Helgoland with three funnel traps (see Moritz

Table 2. Diet composition of large Larus species on Helgoland according to pellet contentsin 1999 (percentages).
Each pellet was assigned to only one category according to its predominant prey.

Naringsval hosstorretrutar Larus pa Helgoland enligt analyser av spybollar under 1999 (procent). Varje spybol|
klassades bara till en byteskategori beroende pa dominerande inneehall.

Jan Feb Mar Apr May Jun Ju  Aug Sep Oct Nov Dec
No. pellets antal spybollar 119 324 2087 894 558 566 1074 1400 3811 2740 1599 135
Fish fisk 412 627 693 19.7 317 532 475 720 612 225 245 104
Crustaceans kraftdjur 70 139 69 445 430 323 371 179 332 553 359 156
Molluscs blétdjur 40 96 103 157 140 60 27 27 18 43 25 15
Polychaetes havsbor stmaskar 12 72 04 0.1 <01
Algae alger 1.0 6.7 25 20 11 17 06 28 37
Garbage avfall 15 03 02 07 02 07 06 09 45 19 30
Kelp flies tangflugor 0.6 09 01 14 03 83 237 422
Other annat 03 01 19 82 14 07 28 03 03 01 15
Non-passerines icke-tattingar 65108 15 11 05 49 94 12 <01 03 16 207
Passerines tattingar 48 67 14 11 01 06 40 71 15
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Table 3. Monthly totals of passerines found in pellets of large gulls on Helgoland in 1999.
Manadvisa total summor for tattingar aterfunna i spybollar hos storre trutar pa Helgoland 1999.

Jan Feb Mar Apr May Jun Ju Aug Sep Oct Nov Dec Tota
species<50 g
White Wagtail
Motacilla alba 0 0 0 0 0 0 0 0 1 0 0 0 1
Meadow Pipit
Anthus pratensis 0 0 0 0 0 0 0 0 0 1 0 0 1
Dunnock
Prunella modularis 0 0 2 0 0 0 0 0 0 0 0 0 2
Robin
Erithacus rubecula 0 0 1 1 0 0 0 0 0 0 0 0 2
Common Redstart
Phoenicurus phoenicurus 0 0 0 0 1 0 0 0 1 0 0 0 2
Northern Wheatear
Oenanthe oenanthe 0 0 0 0 1 0 0 0 2 0 0 0 3
Garden Warbler
Sylvia borin 0 0 0 0 0 1 0 0 1 0 0 0 2
Common Whitethroat
Sylvia communis 0 0 0 0 0 0 0 1 1 0 0 0 2
Great Tit
Parus major 0 0 0 0 0 0 0 0 0 1 0 0 1
Chaffinch
Fringilla coelebs 0 0 2 0 0 0 0 0 0 1 0 0 3
Brambling
Fringilla montifringilla 0 0 0 0 0 0 0 0 0 0 1 0 1
Greenfinch
Carduelis chloris 0 0 0 0 0 0 0 0 0 1 0 0 1
Linnet
Carduelis cannabina 0 0 1 0 0 0 0 0 0 0 0 0 1
Subtotal species <50 g 0 0 6 1 2 1 0 1 6 4 1 0 22
species>50 g
Ring Ouzel
Turdus torquatus 0 0 0 0 1 0 0 0 0 0 0 0 1
Blackbird
Turdus merula 0 0 36 12 0 0 0 0 0 15 32 2 97
Fieldfare
Turdus pilaris 0 0 0 0 1 0 0 0 0 0 1 0 2
Redwing
Turdus iliacus 0 0 5 6 0 0 0 0 0 32 6 0 49
Song Thrush
Turdus philomelos 0 0 1 5 0 0 0 0 3 12 3 0 34
Redwing/Song Thrush
T. iliacus/philomelos 0 0 3 2 0 0 0 0 1 3 1 0 10
Starling
Surnus vulgaris 0 0 20 9 0 3 0 0 0 29 62 0 123
Subtotal species>50g 0 0 75 34 2 3 0 0 4 91 105 2 316
Unidentified passerines 0 0 18 25 4 2 0 1 11 14 7 0 82
Total 0 0 99 60 8 6 0 2 21 109 113 2 420

1982 for methods). To evaluate the effect of weather
on gull predation on passerines, the weather factors
wind force, cloud cover and visibility were com-
pared between the overall migration period of large
passerines (1 Marchto 30April and 20 September to
30 November, respectively) and the occurrence of

large passerines in gull pellets (pooled data of the
weather present at the finding of each pellet). The
difference in the distribution to the categories of
weather data between the day of the migratory
period and thebirdsfoundin pelletswastested by x>
tests and omitting null categories. The exact date of
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Figure 1. Totals of large and small passerines caught in the trapping garden and the percentage of pellets containing remnants

of passerines per five-day-period.

Totalantal storaoch smatattingar fangadei fangsttradgarden p& Helgoland och procentuella andelen spybollar frantrutar som

innehaller rester av tattingar per femdagarsperiod.

pellet production was unknown, therefore average
weather conditionsfor the preceeding two and three
days (including the day of finding) were used for
calculations.

Results

Accordingtothepellets, thediet of largegullsvaries
by season (Table 2). Main prey were fish and crus-
taceans, but kelp fly larvae found in wrack beds of
the island were of considerable importance during
storms from October to December (Table 2). In
winter months with stormy weather, remnants of
seabirdswere found in alarge proportion of pellets.
Non-passerinebirdseaten by gullsinlate springand
summer (Table 2) were exclusively chicks of Kitti-
wakes and Guillemots Uria aalge. Both species
breed numerously onthecliffsof theisland (HUppop
1997).

During the study, 420 out of 15,307 (2.7 %) gull
pelletsfound contained remnants of passerinebirds.
A total of 19 species could be identified, but the
number of prey speciesinvolved wasprobably high-
er because the identity of prey was unknown in 82
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pellets. Three species of thrushes and the Starling
weremost oftenfoundin pellets, whilesmall species
(<50 g) occurred only occasionaly (Table 3). Al-
though small passerines made up 69.5 % of thetotal
of 58,336 passerines (excluding Starling and cor-
vids) counted or estimated during stopoversonHelgo-
land fromAugust to November onadaily basis, only
10.1% of remnantsbelonged to thissizeclassingull
pellets. In addition, somenon-passerinebirdsclassi-
fied as migrants rather than seabirds were preyed
upon (two Water Rails Rallus aquaticus, five Moor-
hen Gallinula chloropus, one Redshank Tringa tot-
anus, one Common Snipe Gallinago gallinago and
two Great Spotted Woodpeckers Dendrocopos ma-
jor).

Passerineswerefound in pelletsonly during their
migratory seasons(Table2 and 3), mostly in March/
April and October/November, coinciding with the
passage of large passerines (body mass >50 g; Fig-
urel). Inboth small and large passerines (excluding
Starling), thenumber of pelletsfound per half month
period (August to November; n = 8) correlateswith
the number of resting birds counted on the island
(small passerines. Rg = 0.852, P = 0.007; large
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Figure 2. Maximum numbersof Starling observed on Helgoland per ten-day-period in 1999 and the respective number of pellets

containing remnants of Starlings.

Maxantal observerade starar pa Helgoland per tiodagrsperiod under 1999 samt respektive antal spybollar innehallande rester

av stare.

passerines: Rs = 0.927, P = 0.007). The number of
pellets containing Starlings coincide with the sea-
sonal pattern of occurrence of this species (Figure
2). However, no correlation between bird occur-
rence and birds found in pellets was evident on a
finer scale, e.g. between the percentage of Black-
birds or Redwing/Song Thrush in the diet of gulls
and the number of birds of the respective species
trapped at the bird observatory (Table4). Thereisno
explanation for the exceptionally high number of
pellets (37) containing Starlings on 3 November.
Therewasnolarge-scal epassage or unusual weather
recorded thosedays. Ingeneral, therewasnoindica-
tion that passerines were more often captured by
gulls during weather conditions adverse to migra-
tion. When compared to the overall occurrence of
weather conditions during thrush and Starling mi-
gration (1 Marchto 30April and 20 September to 30
November), pelletscontaininglarge passerineswere
found in periods with less wind and clearer skies,
and with good visibility in most cases (Figure 3,
Table 5).

Discussion

The contents of thelarge sample of pelletscollected
on Helgoland in 1999 reflect the large spectrum of
prey takenby Herring and Great Black-backed Gulls
(Glutzvon Blotzheim & Bauer 1982). A high degree
of opportunismin food sel ection was apparent. Prey
available only for brief periods was found in high
percentagesin pelletstemporarily, such as polycha-
etesduring swarming (April), seabird chicksduring
rearing (Juneto July) andkel pfly larvaeduring mass
occurrence (October to November). Thesame holds
true for passerine birds, which were found exclu-
sively during passerinemigratory periods. Passerine
predation by gulls thus seems to be opportunistic
becauseit occursduring periodsof high availability.

Themany incidentsobserved of migrating passer-
ines captured by large gulls at sea (Macdonald &
Mason 1973, Glutz von Blotzheim & Bauer 1982),
aso around the island of Helgoland (own obs.),
suggest that the passerines found in gull pellets on
Helgoland were predated by thegulls. Asthereisno
information about the body condition of the passer-
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Figure 3. Weather conditions occuring on days in the autumn migratory period of Starlings and thrushes (20 September — 30
November, n = 72; expressed as the average of day of finding and the preceeding day) and at each finding of apellet containing
remnants of Starling or thrushes (average values for two days; n = 199). A: wind force, B: cloud cover and C: visibility. For
statistics see Table 5. Nearly the same resultswere found when using three-day-periods and during spring migration (not shown,

but see Table 5).

Vaderforhallanden under perioden for starars och trastarsflyttning under hosten (20 september—30 november, n= 72; ber dknat
for dag da spyboll hittades och dagen fére) samt vaderforhallandet vid pétraffandet av spybollar innehallande rester av stare
dler trastar (medelvarden for tva dagar; n= 199). A: vindstyrka, B: molntécke, C: sikt. Satistik presenterasi Tabell 5. | stort

L

@ birds in pellets A
days of season

wind force (Beaufort)

B

1

[ birds in pellets B

days of season

cloud cover (x/8)

M@ birds in pellets
[@days of season

<0,5 <1 <2 <4 <10 <20 <50 >50

visibility (km)

sett identiskt resultat erholls da analysen baserades pa tre dagars medelvarden samt under varflyttningen.
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Table 4. Spearman rank correlations between percentage of pellets containing remnants of Blackbirds and
Redwing/Song Thrush, respectively, and the number of trapped birds of the respective species at the Helgoland
bird observatory on either the same day or the same and preceeding day of pellet collection. Days with lessthan
40 pellets were omitted from the analyses.

Spearman rankkor relationer mellan procentuel | andel spybollar innehallandekoltrast eller rédvinge-/taltrast och
antalet fangade faglar av respektive art vid Helgolands fagelstation samma dag eller dagen fore spybollen
insamlades. Dagar med farre an 40 spybollar utesl6ts.

Species Art Season sésong Same day Same + preceeding day
sammadag  samma + foljande dag

n R, P R, P
Blackbird Koltrast spring (4 Mar —4 Apr) 17 -0,319 0,211 -0,075 0,774
autumn (6 Oct — 26 Nov) 30 -0,070 0,711 -0,038 0,842
Redwing and Songthrush  spring (4 Mar — 9 May) 23 -0,056 0,799 0,196 0,371
Roédvinge och taltrast autumn (13 Sep—14 Nov) 37 0,179 0,288 0,122 0,470

ines taken, it is impossible to judge whether espe-  feathersfound in the pelletslooked rather intact and
cially weak birds are selected by hunting gulls. The  differedfromfeathersof birdswashedashore. There-
usual method of capture by forcing apasserineonto  fore, itisunlikely that the gap between peak migra-
the sea surface (Alerstam 1990) may indicate that  tion of passerines and the peak of birds in pellets
birdsin good condition could beableto escapesuch  (Figure 1) is due to dead birds taken after weeks of
attacksby flyingupwards(ownobs., seealsoHeden-  drifting in the sea.

strom & Rosén 2001). It is possible that many or The high proportion of passerines in the diet of
even most passerines were exhausted and alighted  largegullshasnot been described before. On Helgo-
on the water before taken by gulls, and finally, it land, few or no passerines at all were found in
cannot be excluded that gulls scavenged on passer-  stomachsor pelletsin most earlier studies (Table6),
ines which were aready dead. However, despite  compared to up to 7 % of pellets containing passer-
being in the digestive tract of agull for awhile, the  inesinApril and November 1999. Thesetwo months

Table 5. Bonferroni corrected significance levels of differencesin distributions of weather conditions during the
period of thrush and Starling migration and at thefinding of |arge passerinesin pellets. Average conditionsfor two-
and three-day-periods (including the day of finding) were calculated. Sample sizes are 61 days and 111 birdsin
pelletsin spring and 72 days and 199 birdsin pelletsin autumn.

Bonferronikorrigerade av signifikansnivaer for skillnaderna mellan vaderbetingelser under trast- och starflytt-
ningsperioden och forekomsten stora tattingar i funna spybollar. Genomsnittliga forhallanden for tva- och
tredagarsperioder (inklusive dagen da spybollen hittades) ber&knades. Stickprovsstorlek var 61 dagar och 111
faglar i spybollar for varen och 72 dagar och 199 faglar i spybollar for histen.

two days three days
X2 df P X2 df P
Spring migration Varflyttning
(1 Mar-30Apr)
Wind force vindsstyra 2006 4 <0.01 17.37 3 <0.01
Cloud cover molnighet 504 6 n.s. 13.65 6 n.s.
Visibility sikt 1192 4 ns. 7.03 4 n.s.
Autumn migration Hostflyttning
(20 Sep—30 Nov)
Wind force vindstyrka 3653 4 <0.01 9.11 4 n.s.
Cloud cover molnighet 35.00 4 <0.01 13.55 4 <0.05
Visihility sikt 707 3 ns. 7.74 3 n.s.
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Table 6. Proportions of passerine birds in the diet of large gulls on Helgoland. Pellets collected from May to
September may in part originate from Lesser Black-backed Gulls.
Proportionen tattingar i dieten hosstérretrutar pa Helgoland. Spybollar somsamladesin fran maj till september

kan delvis harrora fran silltrut.

Species and method n Season No. passerines % passerines  Source
Art och metod SAsong Antal tattingar % tattingar Kélla
Herring Gull Gratrut
Stomachs magar 198  Jan-Dec 7 35% Léhmer & Vauk 1970
Stomachs magar 351 Oct-Apr 4 11% Pruter 1986
Pellets spybollar 148  Jun-Jul 0 0.0% A.-K. Dierschke in prep.
Gresat Black-backed Gull
Havstrut
Stomachs magar 54 Aug-Apr 1 1.8% Kock 1974
Stomachs magar 134 Oct-Apr 1 11% Priiter 1986
large gulls trutar
Pellets spybollar 784 Aug-Sep 0 0.0% Loéhmer & Vauk 1969
Pellets spybollar 126 Mar 15 11.9% Geil3 1994
Pellets spybollar 167 Apr 3 1.8% Geil3 1994
Pellets spybollar 130 May 3 23% Geil3 1994
Pellets spybollar 15307  Jan-Dec 420 27 % thisstudy (detailsTable2)
Pellets spybollar 176 Dec—Jan 0 0.0% Wurm & Huppop in prep.
Pellets spybollar 57 Feb 1 1.8% Wurm & Huppop in prep.

were characterized by very low numbers of large
gulls present compared to the average of the years
before (Table 1). Because the size of gull roosts on
Helgoland is closely connected to the activity of
fishing vessels around theisland (Huppop & Wurm
2000) and because discards are animportant food of
large gulls at Helgoland (Lohmer & Vauk 1970,
Kock 1974, Garthe 1993), thelow activity of human
fisheries during this study (own obs.) is possibly a
reason for the high proportion of passerines in the
diet of gullsin April and November. An even higher
proportion of passerines was found only in asmall
sample of pelletsin March 1993 (11.9 %, Table 6),
alsoin aperiod of low human fisheries activity (O.
Hippop pers. comm.).

Consistent with an earlier review of passerine
predation by gulls (Macdonald & Mason 1973), the
majority of passerines taken by large gulls were
thrushes and Starlings. Despite their higher abun-
dance smaller passerines were found in pellets only
occasionally. One might argue that the later migra-
tion in spring and the earlier passage in autumn of
small passerines (Figure 1) less often brings these
speciesinto adverse weather conditions which was
supposed to be advantageousfor gullswhen hunting
migrating passerines (Macdonald & Mason 1973).
The results of the present study do not confirm a
higher occurrence of passerinesin pelletsduring bad
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weather. In contrast, more pell ets contai ning passer-
ines were found during periods of good conditions
for migration when many passerines were on the
wing and therefore available for gulls. It ispossible
that smaller passerinesarebetter in manoeuvrability
comparedtolarger species(seeHedenstrom & Rosén
2001), making catching more difficult for gulls. It
seems more reasonable that small birds are not a
profitable prey for large gull species.

Because only part of the gull roosts on Helgoland
are accessible, and the number of pellets produced
by a gull during a given period is unknown, it is
difficult to estimate the total number of passerines
taken by large gulls. Assuming that a pellet is pro-
duced every two days, and that maximum val ues of
the bi-weekly gull counts are representative for the
wholemonth, the percentagesof passerinesfoundin
pellets result in ¢. 2000 passerines captured during
springmigration (Marchto June) and c. 3200 passer-
ines from August to December. Compared to the
number of 420 passerines actually found, the esti-
mate of ¢. 5200 passerines captured seems reasona-
ble. Unfortunately, the total number of passerines
migrating over the German Bight and the number of
birds killed by other causes during migration are
difficult to estimate. But the birds taken by gulls
compare to the number of birds trapped in the
trapping garden (in1999: 8557 passerinesyear round)



or found asvictimsof feral cats(in 1999 at least 308
passerines). Furthermore, 782 Sparrowhawks Ac-
cipiter nisus and 119 Merlins Falco columbarius
were observed on Helgoland in 1999. Most Spar-
rowhawksand Merlinspasstheisland quickly, there-
fore the number of passerines taken by them is
probably lower compared to predation by gulls. In
thelight of these considerationslargegullsappear to
be significant predators for migrating passerines.
Therefore, it makes sense for passerines to adapt
migratory strategiestothisdanger by avoidingflights
close to the sea surface during daylight (Bourne
1980).
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Sammanfattning

Trutar sompredatorer paflyttfaglar i sydéstraNord-
son

Flyttfaglar utsattsfor mangafaror under flyttningen.
Predatorer kan specialicera sig pa forbiflyttande
faglar somt ex hos eleonorafalken Falco eleonorae,
medan vissafégel predatorer sjdlvaér flyttfaglar och
sdledes jagar under flyttningsresan. Pa Helgoland
forekommer storaméangder grétrut Lar usargentatus
och havstrut L. marinus, vilka huvudsakligen livnar
sig parestavfall frénfisket som férekommer runt on.
| den har studien samlades 15307 spybollarinfrande
tva trutarterna under 1999 och analyserades med
avseende painnehdl (Tabell 1). Det visade sig att
under var och host, d stora mangder flyttande
tattingar passerar Helgoland, innehdll likasatrutar-
nas spybollar rester av faglar (Figur 1). Trutarnas
huvudsakligafédavar fisk och kréftdjur, men under
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flyttningsperioderna(mars—maj, augusti—september)
innehdll upp till 7% av spybollarnarester av faglar
(Tabell 2). Materialet deladesupp i tvastorlekskate-
gorier bestdende av mindre téttingar (<50 g) och
strrearter somtrastar och stare (>50 g). Artbestam-
dabyten redovisasi Tabell 3. Forekomst av starei
spybollar ssmmanfdll tydligt med starensférekomst
pa Helgoland (Figur 2), medan ingen signifikant
korrelation forel &g mellan procentuell andel av kol-
trast och rédvinge/taltrast i spybollarnai relationtill
fangstsiffror vid fégelstationen pa 6n (Tabell 4).
Analys av forekomst av fagelrester i spybollarnai
relationtill olikavéderfaktorer visade en signifikant
inverkanav vindstyrka(var och hst) ochmol ntécke
(endast host), medan sikt g verkade forklaravaria-
tionen av féglar som trutbyten.

De storre arterna (trastar och stare) var betydligt
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vanligaresom byten é&ndemindretéttingarna(Tabell
3), vilket kan bero paden relativamandvreringsfor-
mégan mellan trutarna och bytesarterna (trastar har
sdmre mandvreringsformaga an smatéttingar) eller
att trutarna selektivt jagar storre byten p g a bytets
profitabilitet (= naringsutbyte i relation till kostna-
den att fanga det). Slutligen jamfors proportionen
téttingar aterfunnai spybollar hos trutar med andra
studier (Tabell 6). Det kaninte uted utas att fagelres-
terna som dterfanns i spybollarna har konsumerats
som kadavaer snarare an att trutarnaverkligen fang-
at levande faglar (ssom antas i denna uppsats).
Flera observationer av lyckade jakter pa levande
féglar av trutar har emellertid gjorts, vilket stodjer
antagandet att trutar faktiskt jagar faglar opportunis-
tiskt under flyttningen.
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Biometrics of Turnstone Arenaria interpres migrating in autumn

through the Gulf of Gdarisk region
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Inthisstudy weanalysebiometrical dataof 69 adult and
389 juvenile Turnstones Arenaria interpres caught
during autumn migration when passing through the
Gulf of Gdarisk in the period 1983-1999. Adults had
significantly longer wingsthan juveniles. Mean values
of other measurements did not differ significantly be-
tween the age classes. Adults migrating early were
larger than those passing the study area later. These
earlier and larger migrants are regarded as females,
whichleave nesting areas beforethe somewhat smaller
males. Data obtained from 67 juvenile Turnstones
caught at least twice in the same season showed that
juvenile Turnstones may have morethan onemigration

Abstract

strategy when departing from the Gulf of Gdarisk. Someof
them behave as energy minimising migrants and migrate
withlow fat reservesin small steps. Theothersstay longer,
build up large energy reserves (up to 50% of their initial
body mass) and are probably able to reach West Africain
one flight.
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Introduction

The Turnstone Arenaria interpres is a regular mi-
grant along the southern Baltic coast. This species
migrates in small flocks and the annual number of
ringed birds and the ringing recovery rate are low
(Brenning 1986, Gromadzka 1998, Meissner & Re-
misiewicz 1998, Stolt et al. 2000). Moreover, dataon
biometricsand body masschangesat Baltic stopover
sites have not yet been published. An analysis of
ringing recoveries showed that themajority of Turn-
stones passing through the southern Baltic origi-
natesfrom Fennoscandia(Meissner & Kozirdg 2000).
Negligibleringing activity innorthern Russiamakes
presumptions about the eastern range of birds ap-
pearing in the Baltic area very speculative. It has
recently been stated that the borders between breed-
ing and wintering areas of different populations are
not so clear as had been suggested (Underhill et al.
1999, Meissner & Kozirdg 2000). Birds that stop in
the Gulf of Gdarisk depart in two directions. Proba-
bly the mgjority of them follow the southern Baltic
and North Seacoasts, but someof them head directly
south to the Mediterranean (Meissner & Kozirdg

2000). L ow number of Turnstonesat i nland stopover
sites (Harengerd et al. 1973, Tomiatoj¢ 1990) sug-
geststhat thesebirdscover that distancein oneflight.

The main aims of this study are to describe the
biometrics and migration strategies of Turnstones
migrating through the Gulf of Gdarisk and to asses
the ability of birds to reach wintering sites in one
flight.

Material and methods

Birds were caught between 1983 and 1999 in walk-
in traps (Meissner 1998a) placed at three sites: at
Jastarnia(54°42' N, 18°40’' E), intheRedariver mouth
(54°39'N, 18°30' E) and at Rewa(54°38'N, 18°31' E)
(Meissner & Remisiewicz 1998). Every year the
fieldwork started in mid-July and finished intheend
of September. Thisperiod covered almost thewhole
Turnstone migration period (Meissner & Kozirég
2000).

Each caught bird was aged following Prater et a.
(1977). Measurements were taken as described by
different authors; wing length (Evans 1986), tota
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head length (Green 1980), bill length (Prater et al.
1977), tarsuslength (Svensson 1992) and tarsusplus
toe length (Piersma 1984). Before 1991, total head
length and bill length were measured to the nearest
I mmwithstoppedruler, later onwithcalliperstothe
nearest 0.1 mm. To combine less and more precise
measurements, thelatter wererounded to the nearest
1 mm. Birds were also weighed to the nearest 1 g.
Every year the accuracy and the repeatability of
measurements taken by different ringers were
checked as described by Busse (1984). In total, 69
adults and 389 juveniles were measured between
1983 and 1998. Body mass data from 67 juvenile
Turnstones caught at least twice in the same season
(retraps) were used to cal culate body mass changes
during the birds' stay. The mean accumulation rate
of energeticreserveswascal culated for thethird day
after the first capture, when the increase of body
mass became more prominent and the sample size
was still sufficient. The same approach was applied
inapreviousstudy on Dunlin (Meissner 1998b). For
assessing the theoretical flight range of birds, the
equation derived by Pennycuick (1975) was used.
Thisformulaisquiterobust, becauseit doesnot take
into account the fact that waders often migrate in
flight formations, which leads to decrease of flight
costs (Hummel 1983). Moreover, improved body-
drag coefficient recommended by Pennycuick et al.
(1996) resultsin increasing the distance that a bird
can fly with a given fuel mass. Thus, the obtained
results should be treated as a minimum possible
distance, which could be covered with given fat
reserves in still air conditions. Such calculations
require assumptions regarding the body mass at the
beginning and at the end of the flight. For this
analysis, thefinal body mass of 82g (the mean body
mass of 25% of the lightest Turnstones at the first
capture) waspresumed. Stati stical methodsfollowed
Zar (1996).

Results

Biometrics

Almost all measurementsof juvenilesareunimodal .
Only in the case of wing length two distinct peaks
appeared (Figure 1). Adultshad significantly longer
wingsthan juveniles (Table 1, t-test, df=437, t=2.4,
p=0.02). Meanval uesof other measurementsdid not
differ significantly between the age classes (t-test,
p>0.05). Adultsmigrating before 24 July had signif-
icantly longer wings(158.2 mm, SD=2.6) thanthose
passing the Gulf of Gdarisk after 9 August (154.5
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mm, SD=3.3) (t-test, df=24, t= 3.01, p=0.006). Oth-
er measurements did not differ between these two
groups of adults (t-test, p>0.05). The number of
measured adults was insufficient for more detailed
analysis. Juvenilesmigrating in subsequent decades
did not differ significantly in average wing length
(ANOVA Fs375=1.44, p=0.20), nor in total head
length (ANOVA Fs5,=2.00, p=0.08), hill length
(ANOVA F545,=1.60, p=0.16), tarsus plustoelength
(ANOVA F,15=2.19, p=0.07) and tarsus length
(ANOVA F514=1.08, p=0.37). Mean body mass of
juvenilesand adultswassimilar (Table 1). Juveniles
caught later in the season were heavier than earlier
migrants(Kruskal-Wallistest, Hs 535=86.2, p<0,001)
(Figure?2). Significant differencesoccurred between
birds caught in September decades and those caught
in August decades (Dunn post-hoc nonparametric
test, p<0.05). There were no significant differences
inbody massamong birdscaughtindifferent August
decades and among birds caught in different Sep-
tember decades.

Body mass changes and theoretical flight ranges

Among adults, only two birds (2.8%) were caught
more than once, whilein juveniles 67 birds (16.6%)
were retrapped. The median length of stay as esti-
mated by recapture intervals of juveniles was 3.9
days. Their body mass showed asignificant increase
during the stay (r=0.81, t=13.2, p<0.001), although
during thefirst two days after the first capture some
birdslost mass(Figure3). Thus, themean body mass
change rate was significantly lower during the first
day of stay (0.4 %/day) (ANOVA Fs-,=6.33,
p<0.0001 — Tukey test). Later, between the second
andtheseventhday it variedinsignificantly between
3.5% and 4.6% per day (Tukey test, p>0.05). Inthis
period juveniles gained on average 3.9 g/day (SD
+2.1g). Somejuvenilesstaying morethan oneweek,
build up more than 50% of their initial body mass
(Figure 3). The rate of accumulation of reserves
calculated for the third day of stay was 3.9%.
Theoretical flight ranges of Turnstones with a
body mass between 130g and 162g (10% of the
heaviest birds) ranged between 2500 and 3800 km.
However, the theoretical flight range of birdswhich
weighed 999 (the average body mass of juveniles)
and 889 (theupper limit of 25% of thelightest birds)
would beno morethan 1200 and 480 km, respective-

ly.
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Figure 1. Frequency distribution of different measurementsin juvenile Turnstones caught on the coast of the Gulf of Gdarisk in

the autumns of 1983-1999

Fordelningen hos olika matt insamlade fran juvenila roskarlar fangade i Gdanskbukten under hostarna 1983-1999.

Discussion

Biometrics

Thewing length is the best measurement reflecting
the sexual dimorphism in Turnstones. Adults mi-
grating early were larger than those passing the
study area in the later part. This indicates that fe-
males, which have longer wings, leave breeding
grounds some days before males. In southern Fin-

land the departure of females starts in mid-July
(Glutz von Blotzheim et al. 1975, Liedel & Bianki
1985), which corresponds to the time of arrival of
first adultsin the Gulf of Gdarisk region (Meissner
and Kozirég 2000). The 3.7 mm-difference in the
mean wing length between the earlier and the later
migrantsisonly alittle smaller thanthat reported for
mal es and femal es after completing moult of prima-
riesin South Africa (Summers et a. 1989).
Turnstones migrating along the southern Baltic
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Table 1. Comparison of mean values of measurements between adult and juvenile Turnstones caught at the coast
of the Gulf of Gda_sk in the autumns of 1983-1999. Results of statistical tests are given in the text.
Fordelningen hosolikamétt insamladefrén adulta och juvenilaroskarlar fangadei Gdanskbukten under histarna

1983-1999.
Measurement Méatt Adults Adulta Juveniles Juvenila

Mean SD Range Vidd N Mean SD Range Vidd N
Total head (mm) 50.2 18 47-54 64 50.0 15 46-56 381
Huvud och nabb
Bill (mm) 22.4 15 20-25 69 22.4 1.7 19-32 385
Né&bbléangd
Wing (mm) 155.4 3.7 146-161 57 154.0 41 145-164 382
Vinglangd
Tarsus + toe (mm) 51.7 17 48-55 28 52.2 19 46-58 145
Tars+ t&
Tarsus (mm) 25.64 0.8 24.4-27.3 29 25.77 0.8 23.2-30.6 200
Tars
Body mass (g) 98.9 131 62-136 58 99.0 17.7 55160 389
Vikt

coast belong mainly to the Fennoscandian — West
Russian population, which winters in the vast area
extending from western Europe to western Africa
(Summers et al. 1989, Meissner & Kozirég 2000).
Adults start moulting primaries after completion of
autumn migration (Pienkowski et al. 1976, Sum-
mersetal. 1989). Infresh plumageinwesternAfrica,
the mean wing length of adults ranged between
156.9 mmand 157.3mm (Enset a . 1990, Wymenga
et a. 1990). Birds caught in the Gulf of Gdarisk in
autumn had worn primaries and this resulted proba-
bly in the lower mean wing length found. Even
though adults had worn primaries, the mean wing
length of juveniles, which migratein fresh plumage,
was significantly shorter. The same results were
obtained in autumn in Scotland, southern Africa
(Summers et al. 1989) and also in Australia (Hou-
ston& Barter 1990). It seemsthat therelatively short
wing in juveniles may be a genera rule in this
species, similarly as in Knot Calidris c. canutus
(Fournier & Spitz 1970, Gromadzka1992, Meissner
1992) and Grey Plover Pluvialis sguatarola (Gro-
madzka & Serra 1998). During autumn migration,
adult birdsof many other wader specieshave shorter
wings than juveniles, due to the wear of the outer-
most primary (OAG M iinster 1990, Meissner 1997a,
b, 1998b).

The published data on biometrics of Turnstones
caught within the flyway and wintering range of
Fennoscandian — West Russian population are in-
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consistent. Themean wing length of adultsobtained
during this study (155.4 mm) is shorter than that
reported by Branson et al. (1979) for non-moulting
birdsstagingintheWashinAugust (156.7 mm). Itis
noteworthy that the method used to measure wing
was declared as the “maximum chord method* in
both studies. Probably the sample from the Wash
consisted not only of Fennoscandian—West Russian
birds, which usually do not moult there, but also of
Nearctic birds which had not started their primary
moult after arrival. Turnstones from Greenland and
Northeast Canada have longer wings than Fennos-
candian—West Russian birds (datafrom Branson et
a. 1979, Summerset al. 1989, Wymengaet al. 1990)
and their presence in the Wash sample might have
increased the average of the wing length. Average
bill lengths in the study and in southern Africa
(Summerset a. 1989) are very similar, but they are
lower than those measured in Mauritaniaand Guin-
ea-Bissau (Ens et a. 1990, Wymenga et al. 1990).
Themagjority of TurnstoneswinteringinWest Africa
and migrating aong the Baltic coasts belong to the
same population. Henceit isdifficult to explainwhy
birdsfrom Mauritaniameasured in spring had long-
er bills than birds migrating in autumn with worn
feathers on the forehead. The same difference was
found inthe case of total head length and tarsusplus
toelength (Ensetal. 1990). Itisal so possiblethat the
manner of taking measurements differed dightly
among sites, although it was claimed to bethe same.
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Kroppsvikt hosjuvenila roskarlar fangade under olika tioda-
garsperioder. De vagréta linjerna anger medianvérde, rek-
tanglarna visar mellan 5% och 95% av férdelningen och de
lodréta linjerna variationsvidden. Siffrorna ovanfor anger
antalet faglar somvagtsi de olika perioderna.

Migration strategy

The low proportion of retrapped individualsin this
study meansthat the majority of Turnstones did not
stay inthe Gulf of Gdarisk longer than oneday. Much
lower proportion of retrapped adults might be the
result of combination of greater experience (avoid-
ance of traps) and shorter length of stay (lower
probability of being recaptured).

The small increment or even the decreasein body
massduring thefirst day of stay isacommonly seen
phenomenon, which takes place soon after arrival of
the migrating bird at a new stopover site (Mascher
1966, Meissner 1998b). This is probably the main
reason for thesmall increase of body massin retraps
the day after thefirst capturefound in thisstudy and
also in other wader species (e.g. Page & Middleton
1972, Meissner 1992, 1998b, M eissner & Gorecki in
press). Such transitional body mass decrease does
not occur later after next recapturesof the samebird
at the same stopover site (Meissner 1998b). Thus, it
seemsto be unlikely that only the stressisresponsi-
ble for this phenomenon. Moreover, individuas
with very low body mass at the first capture do not
show body mass decrease (Masher 1966, Meissner
1998b). It ispossiblethat thefattest birdsneed some
time after landing to convert the metabolism of
lipidsfromlipolysis, whichtakesplaceduringflight,
tolipogenesisat thestopover place. Inmammals, for
instance, it takesfrom several to over ten hoursuntil
the organism is able to start an effective accumula-
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Figure 3. Relative body mass changesin juvenile Turnstones
caught more than once. Horizontal lines indicate the mean
vaue for agiven day after thefirst capture.

Relativ forandring av kroppsvikten hos juvenila roskarlar
aterfangade olika antal dagar efter forsta fangsttillfallet. De
vagratalinjernaanger dengenomsnittligaférandringenolika
dagar efter mérkningen.

tion of fat deposit (Iritani et a. 2000). The increase
of body massin lean individuals, which takes place
just after arrival at the foraging site, can result from
the increase of water amount in organism in the
effect of synthesisand storage of glycogen (Jenni &
Jenni-Eiermann 1998, Meissner 2001), which is
used as the source of energy for all kinds of activity
in the stopover site (Rothe et al. 1987). Ens et al.
1990 reported that in Mauritania Turstones suffered
badly from being caught and it took them about 25
daystorecover fromtraumati c effect of catching. All
birds trapped in the Gulf of Gdarisk were released
after 0.5-3 hours, whereasin Mauritania within 12
hours. The body mass decrease within first few
hours in captivity was mainly due to dehydration,
whereas fat and lean dry mass loss become promi-
nent after about 4 hours (Davidson 1984). A pro-
longed time of being in captivity in high ambient
temperatures might be the reason for that it took
birdsin Mauritaniaalonger period to recovery.
Themean body massof birdsinthestudy areawas
low, like in African wintering grounds (Ens et. al.
1990), and only somewhat higher than recorded
during breeding season (Glutz von Blotzheim et al.
1975). Turnstones, which are ready for long-dis-
tance flight, have body mass ranging between 120
and 200g (Gudmunsson et a. 1991). Bearing in
mind all caveats concerning flight range estimates
(Gudmunsson et a. 1991) and low average body
mass of Turnstones caught in the Gulf of Gdarisk it
appearsthat only the heaviest birds can reach north-
ern Africa in one flight. The average body mass
(99g) alowsthemtofly in one step at the most only
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to the North Sea coast or, when flying southwards
over the mainland, to northern Italy. For more than
25% of Turnstonesdepartingfromthe Gulf of Gdarisk
the next stopover site is probably localised some-
where in the eastern Baltic, for example in the
Mecklemburg Bay (450 km in straight line to the
west), wherethree birdswere caught 3, 3and 9 days
after ringing (Meissner & Kozirdg 2000).

The mean body mass of juvenilesincreased dur-
ing the season. Such phenomenon occurs aso in
other waders(GlutzvonBlotzheimetal. 1975, Pien-
kowski et al. 1979, Meissner 19973, 2000). Greater
energy stores can be accumulated as an insurance
when weather makes effective feeding impossible
(Pienkowski et al. 1979). Indeed, in September the
risk of facing severe weather is greater than in the
summer months. However, another explanation to
this phenomenonis possible; birdsthat encountered
bad weather conditionsstay longer at the study area.
If they behave as time minimising migrants they
could also accumulate larger fat reserves and thus
gaining potentia flight range. Unfortunately, the
number of recoveries is too small to check this
hypothesis.

Themedian length of stay of juvenile birdswhich
stopped for more than one day in the study area (3.9
days) was similar to other wader species studied in
the Gulf of Gdarisk (Krupa 1997, Meissner 1997b,
Meissner & Wtodarczak 1999, Meissner & Gorecki
inpress). From the second day of stay themean body
mass increase was more or less stable and juvenile
Turnstones that stayed longer also gained more
energetic reserves. However, the majority of birds
arrived with small fat reserves and departed after a
very short stay. Only someof them stayed for several
days, gaining about 50% of their initial body mass.
Thus, the body mass at departure differed consider-
ably among the migrants. The accumulation rate
(calculated for the 3 day of stay) was about two
times and about 1.5 times higher than in juvenile
Dunlin and juvenile Knots respectively (Meissner
1992, 1998hb). Such high rate of the body mass
increase (3.7%/day) was aso found in Turnstonein
September in Alaska(Thompson 1974 in: Zwarts et
al. 1990).

Not al birdsstayedinthestudy areafor morethan
one day. Moreover, the number of adults, which
stopped at the study area varied considerably be-
tween different seasons (M eissner & Kozirég 2000).
It seemsthat the Gulf of Gdarisk is not atraditional
stopover sitefor Turnstones, but itisprobably akind
of emergency feeding place, likefor Knots(Piersma
etal. 1992) andfor Sanderlings(Meissner & Wtodar-
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czak 1999). The body mass at departure varied
considerably among juveniles. The number of re-
coveries is too small to investigate whether birds
flying southwards over inland accumulate more
energy reservesthanthosefoll owing seacoasts, where
they can stop in many places en route. The decision
to depart or to stay and gain body mass may betaken
individually accordingtoinformation gathered from
the surrounding environment (the quality of afeed-
ing ground, inter- and intraspecific competition for
habitat resources, weather, predation pressure) and
fromitsphysiological stage (theamount of accumu-
lated fat reservesand therate of their accumulation)
(Meissner 2001). Thus, themajority of birdsbehave
asenergy minimising migrantsand migratein small
steps having low fat reserves. Others stay longer,
gaining large energy reserves and probably they are
able to reach North Africain one step.
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Sammanfattning

Enanalysavbiometriskadatainsamladefranroskar|
Arenaria interpres under hostflyttning i Gdansk-
bukten

| denna studie har biometriska data fran roskarl
fangade i samband med ringmérkning under host-
flyttningen i Gdanskbukten under ren 1983-1999
analyserats. Arten upptrader regel bundet, meni sma
flockar ochantal et ringmarktaar |agt. Roskarlar som
pa hosten rastar i Gdanskbukten flyttar vidarei tva
riktningar, dels vasterut till Atlantkusten och dels
soderut dver kontinenten till Medelhavet. Eftersom
arten bara observerasi mindre antal i inlandet antas
passagen av Europa ske genom en langflygning.

Roskarlarna har fangats vid tre olika platser: Jas-
tarnia, floden Redas mynning och vid Rewa. Féltar-
betet startade i mitten av juli och avslutadesi slutet
av september, en period som tacker sdgott som hela
artens flyttning. De méatt som insamlats frén de
fangade individerna & vinglangd, huvud + nabb-
langd, ndbblangd, tarslangd och tars + talangd. Fag-
larna vagdes ocksa till nérmaste gram. Totalt ingar
69 adulta och 389 juvenila faglar i bearbetningen.
Data fran 67 juvenila f&glar som &terfangats vid
minst ett tillfalle under samma sasong har anvants
for att belysafaglarnas viktokning under rastningen
i omrédet. Teoretiskaberakningar av flygstrackahar
gjorts enligt Pennycuicks (1975) formel, &en om
senare ron har visat att dennaformel troligen under-
skattar den stracka en fagel kan flyga pa en given
energireserv.

Bland deinsamlademéttenfran dejuvenilaféglar-
naar det baravinglangd som uppvisar tvadistinkta
toppar (Figur 1). Adulta faglar hade en signifikant
langre vinglangd an juvenila faglar medan 6vriga
mattinteskildedebadaal dersgruppernaét. Blandde
adultaféglarnahadede som passeradefore24juli en
signifikant [angrevinglangd och antas speglahonor-
nas tidigare flyttningspassage. Nagon liknande ef-
fekt kunde inte pavisas bland de unga féglarna.
Vikterna hos de juvenila faglarna var signifikant
hogrei september jamfort med augusti (Figur 2).

Av de adulta faglarna 8terfangades bara 2,8% (2
stycken) vid ett senare tillfélle samma host medan
samma siffrafor ungfaglarna var 16,6% (67 styck-
en). Den genomsnittliga rastningsperiodens langd
for de ungfaglar som aterfangades var 3,9 dagar.
Bland de &terfangade faglarna okade vikten signifi-
kant medtiden, &venomendel f&glar minskadei vikt

188

under deférstadagarna (Figur 3). De som dterfang-
ades mellan tv& och su dagar efter mérkningen
uppvisade en genomsnittlig 6kning pé 3,9g/dag och
den genomsnittliga ckningen berdknad pa de som
kontrollerades efter tre dagar uppgick till 3,9% av
ursprungsvikten/dag. Nagrajuvenilaféglar stanna-
deléngretid &n en vecka och 6kade i vikt med mer
an50% av ursprungsvikten. Den beréknadeteoretis-
ka flygstréckan for de tyngsta 10% (130-162g)
uppgick till mellan 2500 och 3800 km. Den berakna-
de flygstrackan for faglar som vagde 999 (den ge-
nomsnittliga vikten) var 1200 km och for de som
véagde 88g (den 6vregransen for de 25% | dttaste) var
bara 480 km.

Denl&gaandelen dterfangadeindivider i Gdansk-
bukten tyder paatt majoriteten roskarlar inte stannar
langre &n en dag. Den l4gre andelen dterfangade
gamla féglar kan bero pd att de & svérare att ater-
fangaeller stannar kortaretid. Den lagre kningeni
vikt under den férsta dagen efter mérkningen antas
inte bara bero pd hanteringen utan ocksa pa att
féglarna behdver genomga en omstélIning innan de
kan borja fettupplagra. Den genomsnittliga vikten
var |8g, snarlik den hosfaglar under vinterni Afrika
ochbarandgot hogreanunder hackningstid. Roskar-
lar som stér i begrepp att genomféra langdistans-
flygningar har normalt vikter mellan 120 och 200g,
vilket antyder att baraett fatal av faglarnai Gdansk-
bukten kan ndNordafrikai en flygetapp. Faglar med
genomsnittligvikt kannaNordsjckusteni vaster och
om deflyger sdderut norraltalien. For ndrmare 25%
av féglarnaligger formodligen nastarastplatsi syd-
véastra Ostersjon, till exempel i Mecklenburgbukten
(450 km vasterut), dar ocksatre f&glar kontrollerats
3, 3 och 9 dagar efter mérkningen. Att vikten okar
med sasong, vilket ocksa pavisats hos flera andra
vadararter, kan vara en forsakring mot daligt véader
damdojligheten till fodostk kan varaforsamrad. En
annanmojlighet kan varaatt f&glar som senareunder
hosten moter samre véder stannar léngre tid och
l&gger upp en storre energireserv. Resultaten anty-
der att Gdanskbukten inte & en traditionell rastplats
for roskarl utan snarare fungerar som en plats att
nyttja i nodfall, vilket ocksa visats for kustsndppa
och sandldpare. Variationen & dock stor och &ven
om huvudparten beter sig som energiminimerare
som bara lagger upp sméa energireserver och flyger
kortare strackor, sa finns det en del som lagger upp
mycket storareserver somgor det mojligt for dematt
n&Nordafrikai en flygetapp.



Nya bocker New books

Olof Dixelius, 2000: Linnétraditionen i svensk
litteratur. Enkritisk granskning. Kungl. Vitter-
hets Historie och Antikvitets Akademien. 64 sid.

Som nummer 41 i Kungl. Vitterhets Historie och
Antikvitetsakademiens skriftserie “Filologiskt ar-
kiv*“ publicerar Olof Dixeliussin studie dver vilken
betydel se Carl von Linnéhar haft for naturskildring-
eni Sverige. Han g&r igenom en lang rad forfattare
frén 1700-talet och fram till var egen tid i syftet att
finna stildrag som kan kallas linneanska. Som han
sjalv papekar & uppgiften svar att utfora, inte minst
darfor att en modern metoddiskussion pa omradet
saknas. Dixeliushénvisar ganskaoftatill Knut Hag-
bergsflera artionden gamlatexter i &mnet. Hagberg
skrev utméarkt om Linné men gav ofta efter for en
témligen devot beundran och var enligt mitt sétt att
sedetibland ganskal&ngsokt i sinstravan att till skri-
va Linné fortjanster av ala mojliga slag. Dixelius
betonar att Hagberg var en popularforfattare pa
omrédet. Mdjligtvis & detta en sorts reservation.
Sav anfor Dixelius bland annat nyfikenheten pa
naturen och intresset for detaljerna som typiska for
Linnés stil. Detta kan vi halla med om men fragan
kvarstdr om det finnsinfluenser frén Linnésafort vi
traffar padettahos senare naturskildrare. Jag kanner
mig inte siker pa det.

Den hér recenserade skriften ger en god dverblick
over svenska forfattare som &gnat sig & naturmotiv
men sjalva ambitionen att visa pa Linnés betydelse
for derastil & inte dvertygande genomférd. Under-
titeln, “en kritisk dversikt”, & knappast motiverad.
Den paverkan frén Linnésom antydsar inte panégot
sétt gavklar och behover nog granskas mer ingéen-
de. For vrigt frégar jag mig, gamleLinnél dsare, hur
intressant detta egentligen &r. | géva verket torde
kéarlek till friluftsliv, hépnad dver kuritsaforetee ser
och fascination infor faglar och djur liggai naturstu-
diets karaktér, vara §dlva saken. Senare naturskild-
raresomt. ex. Erik Rosenberg, vilken némnshér, har

Ornis Svecica 11(2001)

sannolikt kant dettaalldel es oavsett eventuel | paver-
kan frén Linné. Nar han som tondring betraktade
Kvismarenskarrhtkar med of orstélld blick séger det
formaodligen mer om honom sjdlv &n om hans even-
tuella bekantskap med Linnés skrifter. Riktigare ar
nog att betrakta béde Rosenberg och Linné, liksom
mangaandraav varaforfattare med naturmotiv, som
gdlvstandiga och lyhorda skildrare av svensk fauna
ochflora. Var ochfar sin egentligakvalitet genom att
han g kan hérmas, var och & omistlig genom att han
lagt sitt perspektiv till var gemensamma litteratur.
OcksaGunnar Brusewitz som Dixeliusanser varaen
eminent lank i Linnétraditionen, “... hos honom
|6per trédarnaovanligt val samman, ... 6gats genia-
litet, kanslan for det storai det lilla, saklighet ...“,
finner jag huvudsakligen gévstandig.

Linné tillhor vér idé och lardomshistoria och
senare forfattare kan sakert granskas utifran frége-
stallningen hur deras natursyn har influeratsav Lin-
né. Hans syn pa naturen, liksom hans samtids, var
som bekant teleologisk, den var andamalshestamd
och dess vagar var utstakade av en outgrundligt vis
skapare. Han kunde uttala sig pa ett sitt som for
tankarnatill mystik och panteism men ocksa pa ett
sétt som foregrep senaretidersekol ogiskaténkande.
| det senare hanseendet kunde man kanske finna
tankegangar och uttryck som fargats av var store
natural historiker pad1700-talet. Annarshar det mesta
i hans forestélIningsvérld andrats efter Darwin.

Varatiders naturskildrare kan kannatill och be-
undra Linné, att vara hans larjungar maste te sig
svérare. Somflitiglasareav ovanndmnde Brusewitz
har jag t. ex. svart att uppfatta hans natursyn som
bestamd av Linnés. Hans forhalIningssatt till Linné
ar i minadgon distanserat och hans stora Linnékun-
skap har knappast lagt band pa hans egen originali-
tet. Att han garnahanvisar till Linné & en annan sak.
Hans utgangspunkter & dessutom méanga fler. N3,
det vore kanske bast att frdga Gunnar Brusewitz
gélv om det.
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Jag finner att jag har har ifrégasatt forfarligt myck-
et av det som Olof Dixelius velat visamed sin lilla
avhandling. Darfor mastejag skyndamig att tillagga
att jag inte tycker den &r oviktig eller att den inte
fortjanar att | &sas. Dessteser Gvertygar migintemen
den f&r absolut sta pa hyllan for “Linneana’.

BO EKBERG

Daniel C. Dennet, 2000: Att for std medvetandet
hosmanniskor och andradjur. Natur & Kultur,
serien Science Masters. 183 sid.

Ju langre den vetenskapliga forskningen strécker
sig, desto storre blir behovet av 6verblick. Darfor
fortjanar ett arbete av en filosof och kognitionsfors-
kare att omnémnas aven i en ornitologisk tidskrift.
Tatill exempel beteendeekol ogin som fér nérvaran-
de &r ett dynamiskt arbetsfalt for forskarna. Bakom
det som synes ske i djurpopulationer framtréder
monster for vad som verkligen sker. For att gora
dettamonster &skadligt behovs delsenteori, delsen
framstal Iningsform som refererar till sddant som
kan forstas med utgangspunkt fran vardagligarefe-
rensramar. Nér till exempel fortplantningsstrategier
hosolikafégelarter undersoksanvandssomvi vet ett
antropomorft uttryckssétt. AktGrernabeter sig paett
sétt som forefaller vara beréknande, intentionellt
som filosoferna sager. Med taktiskt raffinemang
stravar de efter att ge upphov till s stor fortplant-
ningsduglig avkomma som mgjligt. | arsenaen av
knep och finter ingdr sdvél I6gnaktiga beteenden
som skryt och skravel som moraliskt ljusskygga
ovningari stil med utomparskopulationi obevakade
Ogonblick. Kartlégger man det samlade upptradan-
det hos en viss individ under en hackningssasong
och skildrar det enligt sin teori p&d manskligt sprék
framstér alltihop som begripligt.
Naturligtvisfinnsrisken att man vandrar vilse. Ett
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framgangsrikt beteende vilket premieras av selek-
tionen kan l4tt borja framstd som medvetet, dver-
vagt. For att undga ett sddant misstag blir det néd-
vandigt att 1&gga in reservationen att djuret endast
handlar som om den visste vad den gjorde. Dérige-
nom markerar man att det egentligen inte & pa det
viset, det &r bara ett sétt att uttrycka saken. Bakom
alltihop verkar i stéllet ndgon annan sorts mekanism
som styrande faktor. Genom denna “forstar” fagel-
individen att valja bast revir, gynnsammast partner
ochmerasadant som &r brafor den egnaavkomman,
d.v.s. for ens gener.

Né& man anvéander en framstaliningsform som
baseras pa analogier frén manniskans varld &r det
viktigt att poangteradetta. Darigenom gor man klart
att manintevill tillskrivadjur och andraorganismer
manskligaforestéliningar. FOr undvikande av miss-
forstand. Enfarasomi stéllet dyker upp &r risken att
reducera manniskor till djur. Nar man har beskrivit
djurensbeteenden med manskligatermer har manju
visat att de gor likadant som ménniskorna. N&r man
sedan forklarar att detta gors via ndgon sorts omed-
veten automatik ar det |4t att f& for sig att det
forhaller sig likadant bland méanniskorna. Prunella
modularis eller Homo sapiens, kanske kvittar det
lika?

Omman har enkanslaav att det andaintear riktigt
padet viset masteman borjafunderadver medvetan-
detsmarkliganatur. Att kalkyleraoch darmed riske-
ra att felkalkylera. Att formulera mal och bygga
ideologier. Daniel C. Dennet &r en filosof som har
agnat sig &t fragor kring medvetandefunktionen. Att
han &r en tdnkare som véackt intresse bland biologer
framgdr av att han diskuteras i arbeten som till
exempel Andrew Browns The Darwin Wars och
Richard Dawkins” The Selfish Gene, andra uppla-
gan. Darmed kan han kanske ocksd varaav intresse
for denna tidskrifts |&sare.

BO EKBERG
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